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PREFACE
Creating a sustainable and a healthy environment is one of the most important global issues facing
mankind today. Therefore, serious consideration should be given to environmental problems and
concerted efforts should be made worldwide in order to respond and prevent present and future
environmental risks and challenges.
The International Conference on Environment: Survival and Sustainability (ESS 2007) organized
by the Near East University between the dates 19 and 24 February 2007 was held in Lefkosa,
Turkish Republic of Northern Cyprus. The main objective of this multidisciplinary conference
was to gather scientists from all over the world to discuss the overall issue of the environment, to
find out sustainable solutions for environmental problems and to identify areas for future
collaboration in this matter. The conference brought together 2,052 participants from 108 different
countries. During the conference a total of 1,463 papers were presented under 21 different
subtopics, representing various scientific disciplines. The topics included environmental law and
ethics, environmental knowledge, technology and information systems, media, environmental
awareness, education and lifelong learning, the use of literature for environmental awareness and
the effects of the green factor in politics and in international relations.
The Scientific Committee of International Conference ESS2007 evaluated all of the 1,463 papers
and selected among them 610 papers to be included in The Proceedings of Environment: Survival
and Sustainability. The readers will notice the wide range of topics represented by the papers
included in the Conference Proceedings.
It is hoped that this book will serve to contribute to increase in awareness towards various
environmental issues as well as drawing more attention to the urgency of international cooperation
and collaboration in pursuing sustainable environmental management.
Prof. Dr. Hüseyin Gökçekuş
President of the Conference and the Organizing Committee
Vice Rector of the Near East University
Lefkoşa-TRNC
18 February 2009
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OPENING SPEECHES
Prof. Dr. Ümit HASSAN
Rector of Near East University, TRNC
His Excellency, the Prime Minister of the Turkish Republic of Northern Cyprus,
His Excellency Secretary General Organization of the Islamic Conference,
Distinguished guests, colleagues, ladies and gentlemen,
On behalf of the Founding Rector and the Near East University, I take this opportunity to wish
you all a warm welcome for a fruitful conference. It is a great pleasure for me to be a participant at
this international conference.
The International Conference on Environment, Survival and Sustainability is a new and most
important sequel to a chain of international conferences organized by the Near East University. I
trust the conference will provide participants with an opportunity to discuss, to show and to
express the related problems and share their experiences. I believe that we will have a most
beneficial scientific medium taking the battles into consideration between theoretical analysis and
experimental observations and studies.
It is evident that this balance of methods and techniques will have to create a high level of
scientific contribution. In other words, the conference will strengthen the bridge between theory
and practice in meeting environmental threats, and emphasize the urgent need for coordination and
integration among all bodies towards a more sustainable environment. I would like to take this
opportunity to proudly emphasize and announce the accomplishments of the Near East University
in fulfilling the requirements in founding the School of Medicine as a subsequent step following
the School of Pharmacology and the School of Dentistry which will start to function properly in
this coming academic year. Within this context, I would like to inform you that the technological
means and the academic staff needed by such schools are at the highest level at the Near East
University. Our conception of the Technopark being different from the practices of other
universities is solely aimed at using our efforts and resources in developing the necessary
infrastructure for establishing a Medical School which will be in the service of the island. From a
social-psychological perspective, I believe this will enhance the perception of people regarding the
dimensions on the management of health issues of the islanders, and for us this would be a moral
boost. Considering the significant intellectual and moral capacity of the participants, I simply
think that we all want to declare that each and every soul on this planet has the right for survival
and to be included amongst the fittest.
Thank you, thank you all.
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Prof. Dr. Hüseyin GÖKÇEKUġ
President of the Conference & Organizing Committee
Vice Rector of Near East University
Your Excellency, President of the Turkish Republic of Northern Cyprus,
Your Excellencies, Distinguished Scientists and Participants,
Ladies and Gentlemen, Members of the World Press
On behalf of the NEU, I would like to welcome you all to the “Environment: Survival and
Sustainability” Conference organized by Near East University in LEFKOŞA.
Today, it has been understood that environmental problems with their cumulative characteristics
are closely interrelated with many economic, social, cultural, political and administrative
parameters, which are naturally interrelated with academic insight.
Near East University was established in 1988 and has since then grown to become one of the
fastest developing universities in the region setting itself the strategic goal of joining the “top 500
universities in the world.”
Near East University is a member of the European University Association, the International
Association of Universities and the Federation of the Universities of the Islamic World.
The University has over 3,000 staff, of which 900 are academic personnel. 17,000 students from
44 different countries are attending 12 faculties and 50 departments at the university. There are 14
dormitories with a capacity of 4,000; and several new dormitories are under construction. Nearly
50% of the students receive scholarships. This figure includes full scholarships, partial support
given to students who are in need of financial help, and to those students with sportive
accomplishments.
The University has to date organized 12 international conferences and congresses and many local
and regional conferences, seminars and panel discussions on a variety of subjects.
The Near East University is honored to host this world conference which has surpassed in scope
and content the conferences it has organized before.
Around 2,000 participants from more than 100 countries in the world are present here to discuss
environmental issues from a variety of perspectives.
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Turning back to the cumulative characteristic of the environmental problems, it is clear that
ecological deterioration is the most important problem resulting from regional conflicts,
demographic outburst, consumption of natural resources, starvation, degradation of the
environment, dwindling fresh water supplies, natural mega-disasters like typhoons, earthquakes,
and landslides. Hunger and malnutrition are a direct result of a lack of access to/or exclusion from
productive resources, such as land, the forests, the seas, water and technology. As such, this
problem is gradually gaining weight in international and national environmental politics, because
all these are threatening the common future of humanity. This has refocused the world’s attention
on the urgency of researches and practical steps on environmental issues. These issues require
global solutions in accordance with their global characteristics.
In the EU programme called “Environment 2000: Our Future, Our Choice” 4 major topics have
been selected as priority targets.
Climate Change
Biological Diversity
Environment and Health
Management of Natural Resources and Waste
Sustainable development is the solution that leads towards a strategy that will consider the
environmental problems for future generations.
Most important guidelines for Sustainable Development are:
-Demographic control.
-Reforestation.
-Protection of agricultural areas.
-Energy saving.
-Development of renewable energy sources.
-Improvement in the implementation of existing legislation.
-Integrating environmental concerns into other policies.
-Working in cooperation with the business.
-Educating people to change their unfriendly behaviors towards the environment.
-Environmental accounting in land-use planning and management decisions.
Global Environmental strategy is a must.
ENVIRONMENT DOES NOT UNDERSTAND POLITICS.
IT HAS NO BOUNDARIES OR BORDERS.
The main message of our Conference will contribute to the worldwide debate and create a multidisciplinary discussion forum where experts from various disciplines will be able to discuss
environmental issues in 21 fields such as culture, biodiversity, health, education, business and
economy, environmental technology, climate change and energy among others.
XXI
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Dear Guests,
Environment: Survival and Sustainability Conference is going to give you all an opportunity to get
to know Near East University. The Grand Library collection has reached to more than 500,000
while 52 million articles are accessible through electronic databases. The Grand Library is fully
computerized and linked to many major world libraries and research institutions throughout the
world. It is open 24 hours a day, serving not only the university but the whole community. In other
words the Grand Library functions as a national library.
It is my pleasure to extend our gratitude to the members of the Scientific Committee and the
International Advisory Board whose active role raised the scientific level of this conference and
also increased the number of participants. Unfortunately, some of the Scientific Committee
members withdrew due to non scientific letters they received.
In my opinion, as pointed above
SCIENCE HAS NO BORDERS and NO BOUNDARIES.
IT IS OF THE HUMANS and FOR THE HUMANS.
Coming to our SLOGAN:
RIO 1992
Johannesburg 2002
Nicosia 2007
We do not have much time to lose.
On behalf of the Organizing Committee, I would like to extend our special and sincere thanks to
our Founding Rector Dr. Suat Günsel, whose basic aim is to provide generous support for the
improvement of continental lifestyle capabilities of the island.
We extend our gratitude to Islamic Development Bank and to the Secretary General of Islamic
Conference Organization, Prof. Ekmeleddin İhsanoğlu for their invaluable contributions.
I would like to convey our thanks to the government of Turkish Republic of Northern Cyprus for
their support.
Our special thanks go to the Organizing Committee Members and the students who worked day
and night for the success of this conference.
Last but not least, we would also like to extend our gratitude to H.E. Mr. Ban KI-MOON
Secretary General of the United Nations, for his kind moral support.
I believe this conference will scientifically contribute to the solutions of environmental problems,
and hope you will enjoy your stay in our beautiful country.
Thank you.
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Rahmi KOÇ
Honorary Chairman & Founding Member of TURMEPA, TURKEY

Mr. President, Mr. Prime Minister, Your Excellencies, distinguished guests, Ladies and
Gentlemen
I would like to express my gratitude to Mrs. Sıdıka Atalay for inviting us here for this very
important international conference today. As founder of TURMEPA, The Turkish Marine
Environmental Protection Association, I would like to share my views with you regarding our
activities and accomplishments in Turkey. Why and how did I found TURMEPA? You can call it
luck, you can call it coincidence. I was the Chairman of the Turkish-Greek Business Council for
six years. During this period, every effort that I made to get the two countries’ businessmen to
cooperate failed. The Greeks never said no, but they never got their act together either. Again on
one occasion in Athens, though I had great enthusiasm to continue to join forces for an interesting
project, unfortunately I was very disappointed by their lack of response. At the end of the meeting
just before we had lunch, the late shipping Tycoon, George Livanos, who was sitting at the very
back of the conference room, called me and said, “Look here, I’ve been following you and your
efforts for sometime and see that you are not getting anywhere and are becoming frustrated. If you
really want the Greeks and Turks to cooperate in one area, that will be the environment.” He also
said, “I founded HELMEPA, Hellenic Marine Environmental Turkish Association, called
TURMEPA and let them two cooperate to keep our seas clean. So in 1994, 24 friends believed in
the cause and we founded TURMEPA, the first NGO specifically dedicated to keeping the seas
clean. At that time, HELMEPA was already eleven years ahead of us and the World Bank had
been gathering data on Turkish seas and marine life from HELMEPA. Soon, I found out that this
was a long term project and would at least need one generation’s commitment. During our efforts,
we learned that there are four very important points. Point number one: It’s more economical to
keep our waters clean than to clean them after polluting them, this was very important. The second
important point: the subject is a major undertaking and cannot be done by one association alone
and requires a nationwide awareness of the problem. Our third finding was that it needed
education; education is most important in achieving our goal. The last important point was
international collaboration that is a must as the environment does not have borders, does not have
barriers, religion, race or different languages and no politics are involved. With these four points
in mind, we first trained teachers in primary schools in coastal areas and then distributed hundreds
and thousands of books to these students and pupils. We also held a drawing competition with the
subjects of clean seas, we made films for television and cinemas, we used newspaper advertising
to get our messages across, and we worked with several universities to test water quality. In the 30
years, from 1960 to 1990 the number of species in the Marmara Sea, believe it or not, came down
from 148 to only 14. Now they are coming back. We have started to see dolphins in the Bosphorus
and this is good news because when dolphins come, other marine life generates itself. We set up a
data room to collect and store information about marine life, our seas, inland waters and currents.
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We learned to our surprise again that only 10% of sea pollution comes actually from shipping. The
risk comes from domestic and industrial waste; therefore, we set up a system to monitor waste
being dumped in our seas. Clean seas are of most importance to tourism which is a major source
of revenue for our economy. Therefore to this end, we collaborated with sea side hotels, holiday
villages, restaurants and cafes to ensure their compliments with environmental regulations. We
then hoisted our TURMEPA flag on their premises. When they did so in the summer months, we
put together a team of students to collect garbage from boats and yachts free of charge, we set up
garbage containers in coastal areas where garbage can be deposited by banks, businesses,
industries and then collected by municipal authorities. Our financing is usually organized on a
project basis. With all this said and done, Ladies and Gentlemen, our efforts are still only a drop in
the ocean if awareness is not felt by our citizens. Therefore, we are constantly telling the public at
large that we have ignited a spark, which we must still help to spread throughout the country.
I am happy to say that the Turkish government and its Ministers, especially the Ministry of
Transportation, our Governors, Mayors, academicians and businessmen have realized that clean
seas are one of the most important issues we are facing. Clean seas mean life and oxygen. Polluted
seas not only kill marine life but also tourism and give third world nation appearance.
I am delighted that I am joined today by our Chairman Eşref Cerrahoğlu, who is himself a ship
owner and our Board Member Mr. İbrahim Yazıcı who is himself a sailor, and our General
Secretary Levent Ballar who never stops coming up with a new project.
Before I finish, I would like to ask our Chairman, who made contacts yesterday, to give good
news to our Cypriot friends.
Thank you for bearing with me.
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EĢref CERRAHOĞLU
Chairman of Executive Board of TURMEPA, TURKEY
Mr. President, Mr. Prime Minister, Ladies and Gentlemen,
My Honorary Chairman addressed TURMEPA’s activities. I am very pleased and honored to
announce our work carried out in North Cyprus. Today, we will be opening a branch of
TURMEPA in Girne, and more importantly, we will open a sea and shore observation center in
Girne in partnership with the Municipality of Girne and the Near East University, and before the
summer of 2009, our training and education program will start.
I would like to thank Mrs. Sıdıka Atalay for accepting the coordination of TURMEPA activities in
North Cyprus, and I am confident that we will have all the backing of our President and our Prime
Minister, and the people of Northern Cyprus.
Thank you.
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Cemal BULUTOĞLULARI
Mayor, Turkish Municipality of LefkoĢa, TRNC
Honorable President, Prime Minister, Secretary General of the Islamic Conference and
distinguished guests,
Welcome to Lefkoşa.
The habitat mentioned and diversity of living creatures are shrinking everywhere due to an
increase in the fragmentation of landscape. The situation in Cyprus is heading towards a
formidable shortcoming in terms of environmental resources. In Cyprus, we have already started
to see the danger. There is a great need to improve the diversity and human health on the island.
Despite the efforts put forward on these specific issues and existing threats, we still need to stress
the fact that deeper collaboration is needed amongst the developing nations.
The conclusion that will be reached at the end of ESS 2007 conference will be a torch light for our
municipality and we shall consider balanced use of sources in the future services and activities for
Lefkoşa. I wish you all a fruitful conference during your stay in Lefkoşa and North Cyprus.
Thank you.
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Asım VEHBI
Minister of Environment and Natural Resources, TRNC
His Excellency, the President of the Turkish Republic of Northern Cyprus,
His Excellency, the Secretary General of the Islamic Conference Organization,
Honored guests,
I would like to welcome you all to our conference on Environment, Survival and Sustainability
here in the Near East University in the Turkish Republic of Northern Cyprus. Northern Cyprus is
honored to host you with this international conference. I believe that the conference will be an
important recognition of the issue of this week’s environmental topics which concern not only
Cyprus but also the whole world. This conference is bringing together almost 1,500 academicians
from more than 100 different countries and there are 21 major topics that reflect all areas of
environment such as business and environment, environment and health, global warming and a lot
of others.
With the industrial revolution in the late 18th century, human beings started to change the global
environment. Prior to industrialization the only unsustainable loses from human economic
activities were forest cover topsoil. Most societies were relatively based on small and simple
technologies using limited amounts of energy with limited territorial area, but the industrial
revolution in Europe has changed this. After the revolution, large scale exploitation of fossil fuels
enabled the human societies to consume natural resources, the potential of which seemed limitless.
Most of our environmental problems today have a global dimension precisely because of the
process of development initiated by the industrial revolution. After the 2nd World War, the world
population increased rapidly. With this increase, the world started to use more fossil fuels, but
these human activities effected the world adversely and we started to loose biodiversity in the
environment. It is stated that every year we are losing at least 50 different species of live hood and
every year a vast coverage of agricultural land has been lost due to unplanned development and
soil erosion. The forests of the world are declining every year. Waste management of all kinds of
waste is another problem including domestic waste and hazardous waste. Societies are producing
more waste and waste amounts are increasing every year. The uncontrolled dumping of waste is
still continuing specially in developing countries and polluting the soil, air and water resources.
Water shortage is another important problem. The amount of drinkable and usable water is
decreasing while we are polluting these resources. Almost two weeks ago, IPCC released the draft
project from its fourth assessment report where it puts forward that our climate is changing mainly
because of inter human induced efforts. Global atmospheric concentrations of carbon-dioxide,
methane and nitrous-oxide have increased as a result of human activities and now far exceed pre
industrial values determined from many thousands of years. The global increases in carbondioxide concentration are due to primarily fossil use and land use change while those of methane
and nitrous-oxide are primarily due to agriculture. The net result of these effects is a global
average temperature rise of 6oC in the last century. When we compare its greenhouse gas
emissions within those other developed countries, Cyprus as an island may not have significant
effects on the global warming but on the other hand, we may be one of the most effected countries
XXVII

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

from this problem. According to different United Nations scenarios, the temperature of the island
may increase 2 to 4 degrees Celsius in the following century. It is also foreseen that we may have
serious water problems and shortages in the near future due to increasing water demand and up to
40% decreases in the precipitation values according to the climate model predictions. Another
effect of the climate change expected for Cyprus is an increasing loss of productive land leading
to the desertification of the island. We have also been facing serious environmental issues like
other developing countries such as problems in waste, waste water management, copper mining
related problems such as the CMC and a lot of others. To solve these problems and harmonize
with the European Union, the present government of the Turkish Republic of Northern Cyprus has
agreed to form a separate ministry for environment: The Ministry of Environment and Natural
Resources. The main mission of the ministry is to protect the environment in Northern Cyprus and
ensure the sustainable use of its natural resources as well as to preserve its cultural heritage. The
role of the ministry is to develop and implement the government’s environmental policies in order
to achieve its mission in environmental protection, sustainable use of natural resources and
preservation of cultural heritage. In particular, our responsibilities include establishing
coordination between different ministerial departments internally and with other ministries
externally, mainly with Turkey, the European Union and others on issues of sustainability and
environmental protection. We have also started to develop necessary policies and legislation. We
are reviewing and endorsing different policies and legislation, submitting draft legislations to our
Parliament for discussion and approval. We communicate with the media and the public on
environmental issues. We provide support for environmental education in all levels of the
education system. The environmental policy concerns of the Turkish Republic of Northern
Cyprus should be based on economic prosperity and social coherence, taking into consideration
the following three key elements.
The first one is sustainable development. Social and economical development will take place in a
way that preserves our natural and cultural heritage and resources. The second one is to follow the
European Union rules and standards on environmental protection. Our laws will be harmonized
with the European Union environmental legislation and policies to protect and preserve our
environment and the health and life of our people. The third element will be the establishment of
the environmental governments’ partnership model among the administration, all sectors of the
economy and our people through processes which will both inform about environmental issues
and standards and involve people in the associated decision making processes.
Before I finish my words, I would like to express the importance of sustainable development. All
of the problems I have mentioned show us that we have to develop in an environmentally
sustainable way. We have to protect the environment and preserve our natural and cultural
heritage while we are developing.
I would like to thank all of the participants who came from other countries and also I would like to
thank the Near East University for this wonderful organization and their great team for their
outstanding efforts. I hope that this conference will shed light on most of our regional and global
environmental problems.
Thank you.
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Tahsin ERTUĞRULOĞLU
Leader of the National Unity Party(UBP), TRNC

Distinguished contributors, participants and honorable guests,
It is indeed an honor for all of us here in the Turkish Republic of Northern Cyprus to welcome
you in a country that supposedly does not exist. Your presence here in the name of knowledge and
academic freedom, and above all, in the name of service to humanity will hopefully give a
valuable lesson to those who tried so desperately to prevent your participation and contributions to
this conference.
Dear friends, you shall be subject to further propaganda and will be delivered misinformation
about the circumstances here upon your return to your respective countries. The challenging spirit
that you have, the spirit of not bothering about those that stand in the way of knowledge,
friendship and partnership and service merit will guarantee the success of this most valuable
conference.
In closing, I wish to thank the Near East University for working so hard and for so long in making
today a reality.
I wish to thank you all for being with us here today. I wish the conference every success.
Thank you.
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Assoc. Prof. Dr. Turgay AVCI
Deputy Prime Minister & Minister of Foreign Affairs of TRNC
Your Excellency, Mr President,
Your Excellency, Prime Minister,
Honorable Secretary General of the Organization of the Islamic Conference Prof. Dr. Ekmeleddin
İhsanoğlu,
Your Excellencies, distinguished participants, Ladies and Gentlemen,
Today is the day. It is the day of pride and success, the day of international victory. It gives me
great pleasure and honor to address a conference of which timing is very important, and welcome
you all to the Turkish Republic of Northern Cyprus.
I also would like to thank the Near East University, particularly to its Founder Rector and
Honorary President, Dr. Suat İ. Günsel, and the Rector, Prof. Dr. Hüseyin Gökçekuş, and many
others who have patiently and continuously carried out efforts to bring this very important
conference into life. A thousand papers from over 100 countries are going to be presented today. I,
myself being an academician for 15 years before being a politician, know the importance of
presenting a paper in such a conference. I know the excitement, the feeling, the success of
presenting, asking questions and the feeling of success at the end of such a conference. I have
participated in many conferences internationally. I have presented many papers in many countries.
It is a great feeling; it is a great pleasure. I know your feelings and I know the success and pleasure
that you will get at the end of the conference. Even under normal circumstances, conferences and
organizing conferences would have been a drowning task, but in a country like this which is under
an inhuman political, economical and cultural isolation and embargoes due to Greek Cypriot’s
political blackmail and pressure, it is much more difficult to organize such events. It is very much
appreciated that you have stood up against these immoral efforts by putting science and survival
of global environment first in the line rather than politics. The future of our world and of our
children needs courageous scientists, thinkers and writers like you who are able to transit between
politics and political pressures wherever they are fighting for the survival of humanity and the
global environment. The bounties and rich resources of our planet have given their best to
civilizations throughout the past, but we have reached a point in time and technology that our
activities have exceeded the life saving abilities of the earth. The global challenges and the level of
distraction we have caused are too great now.
The issue of globalization of environment and conservation is the most crucial and urgent issue
that the whole of mankind face today. The survival and sustenance of our environment and
biodiversity has importance for our future, and just opened our commitment to fight and fight hard
for our world. Businessmen, scientists, intellectuals, artists, politicians, indeed the whole of
humanity, must stand and strengthen our struggle in this issue. The results of this conference must
provide us with the strategies of sustainable environmental management through the development
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of environment friendly technologies and legislation. We must also show the way for social
survival to all global citizens, local governments and non-governmental organizations, and
because of this, we have a very challenging but at the same time a noble task. In this context, we
also strongly believe that institutions from primary schools to universities throughout the world
should make in learning the most important attempts to teach about the environment and to train
about the protection of environment. I am pleased to inform you that we have a coalition
government in the Turkish Republic of Northern Cyprus and we have a Ministry called the
Ministry of Environment and Natural Resources. My friend who spoke a few minutes ago is in
charge of this ministry. With these thoughts in mind, I would once more like to take this
opportunity to thank Near East University and its Honorary President Dr. Suat İ. Günsel for
organizing and hosting the Environment, Survival and Sustainability Conference and wish you
success in your deliberations.
I thank you for being here in the Turkish Republic of Northern Cyprus and I am sure you will
enjoy your stay here and you will remember us and tell the rest of the world the Turkish Republic
of Northern Cyprus is a place to be, a place to visit and a place to enjoy.
Thank you.
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Türkekul KURTTEKIN
Turkish Ambassador to LefkoĢa, TRNC
Mr. President, Mr. General Secretary of the Organization of the Islamic Conference, Ministers,
Members of the Parliament, Distinguished Party Members, Members of the Organizing
Committee, Members of the Media,
Let me first comment on the Near East University for organizing this conference and express my
pleasure that I have the opportunity to say a few words about the conference.
From my perspective, the conference is significant for a variety of reasons. Firstly, a very
important topic will be addressed throughout the conference. It reminds me the 1972 United
Nations Conference on the Human Environment held in Stockholm, the 1992 Earth Summit or the
United Nations Conference on Environment and Development held in Rio, and the 2002 World
Summit on Sustainable Development held in Johannesburg.
The world constituted combined efforts by the international Community to face a common
challenge, that is, the protection and preservation of the environment while achieving
developmental objectives in the rapidly changing world. In spite of these efforts, the challenge
stays pretty much alive. We, the human beings, have disturbed the balances of nature and the
environment. However, we have no luxury for skepticism. A few minutes ago, we heard about the
cooperation between TURMEPA and HELMEPA from Mr. Rahmi Koç which proved to us that if
there is a will this challenge will be gradually met. You, experts from various disciplines, from
academy, various policy makers and executives responsible for the implementation in many
countries will be discussing ways to overcome this challenge. Major topics of discussion in the
conference show the multi dimensional character and the magnitude of that, and the outcome of
your discussions and your deliberations will contribute to the efforts to increase world awareness
on this important challenge, and I hope it provides useful material for the decision makers by
strengthening the bridge between theory and science.
Secondly, the meaning of this conference in my opinion reflects the severity faced by the Turkish
Republic of Northern Cyprus with its people and its institutions. Environment, the problems,
economic and industrial development are interrelated issues. The importance of minimizing the
environmental damage while achieving sustainable development is widely realized in the Turkish
Republic of Northern Cyprus, which is a country going through a remarkable development in the
recent year with a growth rate approaching 14% in 2005 and with an increase of 7% in 2006. The
increasing public awareness in the Turkish Republic of Northern Cyprus about institutional
measures such as the establishment of the Ministry of Environment and Natural Resources
constitutes a good, encouraging example. Thirdly, this international conference, which we were
told is the 12th of its type organized by Near East University, demonstrates the important role of
universities in the Turkish Republic of Northern Cyprus. As many of you have mentioned,
education was amongst the fields falling within the problems of the community in the 1960’s. The
progress achieved by the Turkish Cypriots in this field is commendable and demonstrates the
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unacceptability of the isolation the Turkish Cypriot people have been subjected to for many years.
Even in such circumstances, the Turkish Cypriots have been demonstrating their will and
determination to move ahead and to combine forces with the international community to face the
common challenges to humanity.
Let me conclude by hoping that this conference will create more awareness around the world and
in this respect, the recognition of the Turkish Cypriot People will no more remain unattended. Let
me also wish all the distinguished participants of this conference every success and express my
sincere hope that your deliberations will contribute to the combined efforts to give a better world
to the next generations.
Thank you.
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Ferdi Sabit SOYER
Prime Minister of TRNC
His Excellency, Mr. President,
His Excellency, General Secretary of the Organization of the Islamic Conference,
His Excellency, Minister and Members of Parliament and the very important scholars who have
came to our country for this conference,
I would like to greet and welcome you all.
Today is the beginning of a meaningful conference where very important environmental issues
will be discussed in this conference hall. As you can see, all the flags in this hall symbolize a
different color and a different history of all the nations, and as we also know, the colors of nature
are reflected by these flags in this beautiful atmosphere. If nature had been just one color, just
yellow or just green, the richness and beauty of living would not be seen and people would not
have even been able to fall in love. This colorful atmosphere reflects also the dynamism of human
beings. Also, this dynamism provides the humans with the ability to find and change everything in
nature which they need. It is because of this developing dynamism that human beings take what
already exists in nature and turn it to their benefit. Although there are many differences among all
nations we should still cooperate together to protect nature. I strongly believe that this conference
will bring very important conclusions. I also believe that although the Turkish Republic of
Northern Cyprus and Turkish Cypriot society have been isolated both politically and
economically, this conference will have very important outcomes. We want to be recognized in
the world with our nation, with our national identity. This conference also gives out this message
to the world.
I would like to thank the Near East University, the valuable Rectors, and Scholars for participating
in such a conference. I would also like to thank and welcome once again the valuable scientists for
coming to our country.
Thank you.
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Prof. Dr. Ekmeleddin ĠHSANOĞLU
OIC Secretary General
Your Excellency Mr. President, Mr. Prime Minister, distinguished scholars, Ladies and
Gentlemen,
I sincerely greet you all. It gives me great pleasure to be with you here. It is a great pleasure to be
at the opening ceremony of this important event: The International Conference on Environment,
Survival and Sustainability organized by the Near East University. I am grateful to Near East
University for their kind invitation which has enabled me to address such a distinguished
gathering. I would also like to thank you all who have worked hard, took part in preparation and
realization of this project.
Let me share with you my honest feelings. I am not a newcomer to this island and I have heard a
lot about Near East University and I have also heard of its good reputation. Some of my friends’
sons and daughters were here as students. I have heard all the facts and data about the universities.
I am really impressed.
His Excellencies, Ladies and Gentlemen,
I am not an expert on environment issues but the convening of this important conference is very
timely as the subject matter has become a very serious global matter. We read all the reports on a
daily basis about the dangers of climate change. Climate change and environmental degradation
affect the whole world. Meanwhile we hear the frequent comments of the world leaders about the
lack understanding and cooperation on environmental issues which might lead us towards the
destruction of our planet and humanity. Global pandemics, deforestation and natural disasters are
only a few of the issues that presently affect the globe. All these problems are at the heart of
sustainable development that we all need to achieve. We find ourselves helpless today when we
see rich nations of the world continuing to load the atmosphere with carbon-dioxide;
compromising the well being of human race and pushing our planet to an unknown future. It is
obvious that these acts have contributed to a rapid change of climate which has caused global
warming, rising sea levels, extreme droughts, erosion of soil, loss of the forests and extinction of
the species. Sadly, most of the environment degradation is severely affecting the developing
world. Its population is facing severe droughts and dry rivers, while some other areas are facing
excess floods, rainfalls, mud slides and loss of properties. I am just back from a long trip to
Indonesia and I have seen the negative side of the phenomena there. Ladies and Gentlemen, the
catastrophes have also negatively affected ecological imbalance. Hence, they have been posing a
serious threat to the genetic pool with ramped out breaks of disasters and leading to more poverty
in the undeveloped parts of the world. Recognizing the important role played by the environment
in the development and in the progress of its member states, the OIC ten year plan of action, a
joined action development for the Muslim world to face the challenges of the 21 st century, was
developed by the 3rd Extraordinary Summit convened in Mecca in 2005 and attended by all heads
of state from 57 OIC countries.
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In this context, I would like to bring to your attention the fact that the heads of state present in this
Summit in December 2005 made a very strong appeal to all OIC member states and their
institutions on the issue and were able to coordinate their environmental policies and positions in
the international environmental issues so as to prevent any adverse effects of such policies on their
economical development.
Following the adoption of the OIC ten year plan of action, I have organized several meetings with
the OIC institutions and stakeholders in the framework of the implementation of the OIC ten year
plan of action. The OIC General Secretariat itself is committed to the world capacity and policies
to contribute to the global efforts to counter the environmental challenges. The OIC also notes
with pleasure that the majority of its many initiatives and activities reflect the facts of important
organizations such as UNEP and our parties to various international conventions on environment
in particular to the protocol. Joining such conventions reflect the fact that the OIC member states
are giving their attention to the international laws and requirements. Such devotion shall certainly
provide us with a solid basis for our future efforts suggested by the OIC ten year activity program.
I would like to praise the Near East University for providing the opportunity for the conference
participants to address a wide range of crucial issues such as redefining the business of
conservation and management of biodiversity, culture heritage and environmental factors,
economics, development and sustainability, energy and development, environment and health, the
threat of global warming, ecological balance and sustainable environment and social and
psychological dimensions of the environmental issues.
Mr. President, Your excellencies, Ladies and Gentlemen,
I am of the view that the environment issue can be viewed from at least two major perspectives:
The perspective of science and technology and the perspective of effects and impacts of
environment on economic development. The important contributions and inputs from science and
technology to ensure sustainable development cannot be denied. However, environmental
challenges that we are talking about are mostly trans-boundary ones and cannot be faced with
individual efforts of the nations. The very nature of these challenges require that these states
should combine their efforts and facilities together. In this context, the OIC member states are
called upon by the conclusions of various OIC gatherings and decisions to join hands to
collaborate and to synergize their efforts in performing and undertaking research and development
to reduce some of the environmental effects and challenges faced by them. Assessing the effects
of environmental challenges on economical development also requires regional and global
cooperation and coordination. In the domain of sustainable development perspective, one should
address the quality and sustainability of our natural resources, the threat of global environmental
changes on ecosystems, quality of life in our cities, impact of the use of energy which is essential
to our economies and to the way of life. We should be making use of the technologies available
with the view of reconciling economical development with environmental sustainability. The
achievements of all mentioned goals require coordination, harmonization and synergizing of our
entire actions. In other words, we need to follow up very closely all our activities to monitor their
progress, to evaluate and assess the impacts and to take recognition of all possible shortcomings.
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Naturally, addressing you today in one of the heavenly parts of the world, I cannot emphasize as
much as I would like to the importance of environmental studies and undertakings aimed at the
protection of the Mediterranean Sea and its ecological diversity.
Ladies and Gentlemen, as I value the timely initiative of organizing this conference on an issue of
great relevance for my organization and for our member states considering the excellent
academics and research qualities and standards of the Turkish Cypriot Universities, I would also
like to mark an appeal from this platform to the universities and scientific institutions around the
world particularly those based in the OIC.
Thank you.
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Mehmet Ali TALAT
President of TRNC
Distinguished guests, dear participants,
As you may have expected, I will not make many remarks about environment or raise much
concern about the environment. My remarks will be mainly political but in the concerns of the
environment. Possibly you can claim that environmental concerns should cause an impact to unify
humanity because the solutions to environmental problems can only be found by cooperation. So,
this unifying factor must be a point of consideration, and we, the Turkish Cypriots know the
importance of this fact. We know the importance of being unified with the international
community because we are under severe isolation on all aspects of life including environmental
issues. My Prime Minister mentioned about the lack of cooperation between the two sides. We are
under continuous pressure from our neighbors. Everywhere in the world, we are in a struggle
against this isolation issue and try to be unified with the world, and I wish that this conference will
give fruitful results to the scientific life and to humanity.
Thank you for your participation and I wish you all success.
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FINAL REPORT OF THE INTERNATIONAL CONFERENCE
ON ENVIRONMENT: SURVIVAL AND SUSTAINABILITY
Environment is a subject that must be brought to the top of international agendas if the threats to
sustainability and survival are to be countered. It cannot continue to be seen as something to be
added on to the plans of commercial enterprises or as a minor component of poverty-alleviation
programs. Economic development cannot eliminate poverty without conserving natural resources
and maintaining ecosystem services. Nor can productive activity ignore the significant effects of
resource extraction and waste generation. Environment must be the central focus of national and
international programs at all levels.
The International Conference on Environment: Survival and Sustainability, held at the Near East
University, Nicosia, Northern Cyprus 19-24 February 2007, dealt with environmental threats and
proposed solutions at all scales. The 21 themes addressed by the conference fell into four broad
categories:
1.Threats to Survival and Sustainability
Global warming and other climate changes pose a major threat to natural and human systems
throughout the world. Major impacts addressed ranged from dieback of tropical forests to altered
ecosystem functions in temperate and boreal systems, changes in sea level and in polar and alpine
systems, as well as impact on water supply, agriculture and extreme weather events. Pesticides
threaten natural ecosystems and human health. Health is also threatened by diseases, pollution
and many forms of environmental degradation. Natural and human-made disasters interact to
threaten societies in many ways.

2.Technological Advances towards Survival and Sustainability
Environmental science and technology are advancing rapidly, but are not in themselves sufficient
to counter the growing threats to environment. Important areas include integrated water
management, new and renewable energy sources, and conservation and management of
biodiversity.
3.Activities and Tools for Social Change
Activities and tools that can be applied to move society towards greater sustainability were
emphasized at the conference. These included environmental law and ethics, environmental
knowledge and information systems, media, environmental awareness, education and lifelong
learning, the use of literature for environmental awareness, the green factor in politics,
international relations and environmental organizations.
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4.Defining Goals for Sustainable Societies
The new directions that societies must take include considerations of economics, development and
sustainability, redefinition of the interests of business, incorporating cultural heritage, the seas,
ecological balance and sustainable environment, and the social and psychological dimensions of
environmental issues.
The breadth of the issues addressed at the conference made clear the need for greatly increased
interdisciplinary and international collaboration if survival and sustainability are to be achieved.
The exchanges at the conference represent a step in this direction.
Cyprus is getting an equal share from these developments and 51 species are under a threat of
extinction. Out of 10 regional mini-hotspots within the principal foci in the Mediterranean, and
also considering that Cyprus is island number two with a rich plant diversity and narrow
endemism, there is a need for protection of its biodiversity.
The matter of global sustainable development actually has a connotation for change of life styles.
This calls for
-interactions and understanding of people the world over,
-fair and equitable distribution of benefits derived from
resources,
-conservation of biodiversity and protection of our resources,
-the water use efficiency is very important as the availability
of water is becoming scarce,
-we need more international collaboration and research for
wider and reliable speculation,
-management of plans and their implementation to save the
critical aspects of our heritage and environment,
-cooperation of scientific disciplines is necessary to address
the situation,
-countries must work together and minimize the impact of
borders on science and maximize the benefit for all mankind,
-in order to obtain global sustainability, the curses of overconsumerism should be overcome by an appeal to social and
spiritual values,
-for making the world a happy home for everyone, transfer of
knowledge has to take place across nations,
-environment and sustainability have to be treated globally,
not just locally, before time runs out.
About 2,052 participants from 108 countries from all around the world joined us to make 1,413
presentations and discuss environmental issues from a variety of perspectives.
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Global Environmental Strategy is a Must.
As I mentioned on the first day of the conference,
“ENVIRONMENT DOES NOT UNDERSTAND POLITICS”.
“IT HAS NO BOUNDARIES OR BORDERS”.
This Conference has contributed to the worldwide debate and tried to create a multi-disciplinary
discussion forum where experts from various disciplines were able to discuss environmental issues
in 21 different fields.
Thanks to the 2,052 participants from all over the world for making this interdisciplinary
conference a success. Their active role raised the scientific level of this conference.
I believe this conference has scientifically contributed to the solutions of environmental problems,
and hope you have enjoyed your stay in our beautiful country.
Thank you
Prof. Dr. Hüseyin Gökçekuş
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The paper will discuss rural development in Wales by focusing on the LEADER+ experience
in Pembrokeshire. This programme has provided an opportunity to construct a ―development
environment‖ where immaterial aspects are functional to the physical operations and where
participation is the most important tool to build shared projects.
In Pembrokeshire, the LEADER+ experience has provided a real opportunity for the local
community to overcome the structural difficulties of the area. The innovation is in the
capacity to design a project focused on the goal of building a ―culture of local development‖
that helps communities to have faith in their capabilities and to rely upon their resources in
order to generate sustainable development.
In particular, the Pembrokeshire LEADER+ development strategy is based on an innovative
methodology designed to help local people to look for entrepreneurship opportunities over the
widest range of activities and resources available to them.
In conclusion we will propose some lessons learnt from the LEADER+ experience in
Pembrokeshire according to the shift in the rural development paradigm and its new way of
thinking.

Bottom-up policy and rural development
“Rural development policy must be as
decentralised as possible and based on
partnership and co-operation between all levels
(local, regional, national, European)”.
The Cork Declaration, 1996

In this socioeconomic phase globalization is a real paradox. According to Harvey, on the one
hand globalization (flexible accumulation) creates a cancellation ―of space through time‖ and
it has created a ―throwaway society‖ where volatility is dominant; on the other hand,
globalization tries to create space, identity, more eternal truth, where local specificities are
elements of competitiveness in the global context (Harvey 2002). In this sense, ―space‖ plays
a fundamental role, it tends to rapidly alter the localized benefits of a particular territory.
It can be said that globalization has contradictory consequence for local development, in fact
it improves spatial mobilization of the capital but, at the same time, it makes capital more
dependent on the local space.
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Following this theory, localities become the effective spaces for competitiveness.
Local development tends to produce new spaces more suited to production needs in social
and economic terms. Local development tries to build localitiesi, which try to create local
competitive opportunities.
Governance processes and relationships among local actors (social capital) are important
immaterial goods that have the nature of ―collective goods‖ and, at the same time, they can
produce ―collective goods‖. They are considered fundamental external economies that can
create new investments. Capital does not search for empty spaces to fill, but demands
specificities, tacit knowledge and area conditions favorable to production. In this sense
external economies are fundamental for attracting or creating a new local economic
organization. A good creation of external economics depends not only on economic issues (e.g
job costing etc.) but in developed countries it is more dependent on the local governance
system, on a good network of relations between public institutions and local actors, on the
possibility of taking decisions together with the communities. In brief, social capital is
considered an important external economy which ―can favor the improvement infrastructural
facilities and the efficient provision of economic and social services, as well as the influx of
capital and investments of both local and external firms‖ (Trigilia 2001 p.429). It is
fundamental to start from the territory, from its relations, from its specificities that emerge
through an intensive dialogue between interest organizations, collective actors, institutions,
but further, between ―the inhabitants of the territory‖ (Magnaghi 2000). We cannot imagine
local competitiveness without local cohesion.
Today the economy is more social, it is more dependent on the form of social and political
regulations. According to Trigilia, ―the economy becomes more relational‖ (Trigilia 2005 p.
153). Social capital and its possibility of creating external economies is an important chance
for local areas and their development. Obviously, it is not a sufficient condition, we cannot
forget that local development requires other important conditions such as material conditions.
However, the development of social capital in terms of involvement, openness and relations
between local actors of society is an important ingredient for the complex recipe of local
development. The rural development concept has been widely utilised and defined in
socioeconomic studies of economic life in rural areas in these past decades. It represents local
development in rural areas. In recent years rural development literature has given us (and
continues to give us) different viewpoints from which to observe evolution of the concept.
Now rural development is seen as one of the possible solutions to structural problems in rural
areas. It is seen as a ―condition of development‖ but improving rural development means
changing the idea of development. Following the debates around this concept, rural
development seems to have an important role in building and re-establishing the
―environments of development‖. It tries, according to local development, to improve the
―context capacities‖ and not only sectorial opportunities. Rural development tends to
reoriented economic and other development activities to maximize the retention within the
local territory by valorizing and exploiting local resources in material and immaterial form.
Rural development is the meeting-point of endogenous and exogenous elements for
development in rural areas. Through its dialectics, it has become enormously popular in
integrating many different approaches to improve bottom-up development.
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Rural development searches innovative ideas, new approaches oriented to assist local
communities, to help them to build ―new conditions of development‖ through the adoption of
cultural, environmental and community values.
In Wales, as in other region in Europe, rural development was born during a difficult and long
process of devolution in which policy decision-making was transferred from central to local
level. This process was greatly helped by internal and external aspects which influenced the
policies for and the strategies of rural areas. One of the external aspects was the creation of
tools that helped bottom-up approach.
LEADER experience is one of these tools. LEADER Community Initiatives was introduced
by European Commission in 1991 and it is an innovative approach to rural development at the
local level. Yet, LEADER suggests development actions based in the valorization of
indigenous resources tangible and intangible. One of the most important aims of LEADER
experience is the building of social capitalii, new relations between local actors, the active
partecipation by the public, voluntary and business sectors within the territory, to create
collective goods that will help rural territories to overcome the instances of market failure
which characterise rural economies.
Analytically, LEADER+ strategy (UE programming period 2000-2006) is a sustainable
strategy in economic, social and environmental terms. To reduce the gap between rural areas
and urban areas LEADER+ has to create sustainable solutions. Guidelines are equity,
participation, environmental sustainability, respect for the local culture and at the same time
the need to introduce into these areas information and communication technologies, to create
new opportunities for local communities, to create a future for these contexts, to create
external economies to attract exogenous opportunities. To conclude, LEADER+ is an
innovative approach because it is a territorial development approach. It has a multifunctional
approach. It helps communities to think about development by themselves, it constructs local
capacity-building, a new system for decision-making, it is a new way of working as a system.
There is the concrete emergence of social capital, vertical governance and transversal
networks.
The Pembrokeshire LEADER+ experience is considered an innovative experience that tries to
improve social capital as a condition for local development. Networks and improvement of
the ―culture of dialogue‖ and the ―culture of entrepreneurship‖ are seen as important elements
to create or to attract new economic activities. They are seen as an element of
competitiveness. In this sense rural development becomes a complex matrix where it is
important to produce public goods and where these public goods have to become local
competitive advantagesiii.
Rural development is ―the global interrelation between agriculture and society‖ (Van der
Ploeg et al. 2000 p. 393), it is a new developmental model for the agricultural sector. It is a
new definition of local powers which implicate a visible variation of local governance, the
search for new relations among local actors, the search for social capital as a public good and
at the same time as a condition for building public goods for competitiveness.
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In this paper we will discuss the evolution of rural development in Wales and its innovations
in socioeconomic issues for rural areas. We will analyze rural development in Wales as a
complicated mechanism to coordinate a sustainable, durable and bottom-up development in
rural areas. Rural development in Wales as a ―new paradigm‖ which tries to utilize
specificities as opportunities and weaknesses as resources. We will see the LEADER
experience as a tool to build this shift. Through our case study we will try to observe
integrated rural development as an element for consolidating local cohesion and, at the same
time, improving competitiveness in a weak context. The challenge of rural development is to
learn to see these contexts not only as weak areas but, through their potential, as strong areas.
In these areas we can learn to consider development not only as economic growth but as a
sustainable development in social and economic terms.
Pembrokeshire LEADER+ experience
The Pembrokeshire LEADER+ experience is one of the seven LEADER+ experiences in
Wales; furthermore, Pembrokeshire is the only area that has used all three different Leader
experiences in Wales. The LEADER+ experience is coordinated by PLANEDiv Pembrokeshire Local Action Network for Enterprise and Development – LAG. Planed was
established in 2001 and has evolved from SPARC (South Pembrokeshire Partnership for
Action with Rural Communities) 1991-2001. According to Planed, ―it is working throughout
Pembrokeshire, building on the local community-led approach to rural development
successfully developed by SPARC, in which communities, public sector and voluntary
partners and special interest groups come together to undertake locally integrated
development‖ (Planed 2004b p. 2). Planed‘s basic idea is to involve many local communities
during policy decision-making. Working together with local communities is Planed‘s most
important aim. In particular, Planed believes that:
- ―the skills, knowledge and ideas of local people working together can address many
local problems;
- by encouraging local people to take a fresh look at their own area, new and innovative
solutions to local needs can be developed;
- by enabling all sections of the community to join in and by seeking to bring
communities together, local people can promote projects of long-term benefit and
influence policy makers;
- by building partnerships and providing access to a range of specialist support,
communities can do much to improve their quality of life and well being‖ (Planed
2004b p. 4).
These four different points synthesize the importance that Planed gives to the participation
and partnership process. These are considered as a pre-condition for improving quality of life
socially, culturally, environmentally and economically. The Planed LEADER+ experience is
oriented to improving the participation process together with other tools engaged by Planed.
The Planed partnership is very old in terms of construction and exercise. In fact, since the
1970s in Pembrokeshire there have been local initiatives (unusual for a small rural
community) which, little by little, have helped to give confidence to local people in their own
abilities to identify needs and propose some possible solutions.
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In 1986 TCRI (Taf and Cleddau Rural Initiative)v was established as the first community-led
partnership in rural Wales bringing together representatives of local communities,
communities of interest (business, tourism, agriculture), local authorities and funding and
advisory partners including WDA, CCW, West Wales TEC and Pembrokeshire Coast National
Park. This effective and acclaimed partnership model was further developed by SPARC
through LEADER I and II. At the end of 2000, working with communities and partners,
SPARC reviewed the effectiveness of the partnership and its way of working. The key issues
for public consultation were how the organisation could remain community-led but also cover
the much wider geographic area of Pembrokeshire. As a result of this consultation process,
Planed was formed in 2001. LEADER+ is very innovative and sophisticated in partnership
terms.
Its role is as an engager, a facilitator, a networker, a connector, an integrator, an innovator and
a builder of local opportunities and community involvement. Organisation of the Planed
Boards is fairly complex. There is a main Board called Planed Board and some sub-Boards.
These boards operate and network at different levels, as a whole and sectorially, through an
interactive process. The Planed Board is the element that drives all the partnerships, the Board
members consist of: representatives of communities, special interest groups - Tourism,
Business and Farming; Public Sector and Development Agencies - Pembrokeshire County
Council (PCC), Pembrokeshire Coast National Park Authority (PCNPA), Welsh Development
Agency (WDA), Education Learning Wales (ELWa), Pembrokeshire College, and the
voluntary sector including arts and environmental organisations. The Countryside Council for
Wales (CCW) and Pembrokeshire Association of Voluntary Services, (PAVS) are observers.
At first, it may seem that the size of the board could be a problem for definition of the policies
and could decelerate the entire process. According to Planed, however, ―the size of such an
inclusive Board is a benefit and not a hindrance to effective partnership working, the aim
being that all of the individuals and organisations on the Board play a key role in supporting
local communities and networking with key partners to develop and implement Board
policies‖ (Planed 2004b p. 7).
Entrepreneurship Sub-Board is supporting the LEADER+ initiative whose members include
PCC, WDA, ELWa, Pembrokeshire Business Initiative (PBI), Jobcentre Plus, Business in the
Community (BITC), Pembrokeshire College, Chwarae Teg, together with community, arts,
environment, business, tourism and farming interests.
Bio-diversity/Sustainable Development Sub-Board ensures that key organisations with an
environmental and heritage remit, committed to supporting community participation in
environmental/bio-diversity and sustainable development activities, work together with
Planed to encourage and facilitate grass-roots understanding and projects. A key role of the
sub-board is to ensure that the principles of sustainable development underpin all of the
PLANED activities and that there are close links with the Local Bio-diversity partnership, and
the Coastal and River Forums. Pembrokeshire Enterprise Network, the Entrepreneurship SubBoard has established and provides the Secretariat for the Pembrokeshire Enterprise Network
which consists of local and regional organisations that are involved or interested in supporting
enterprise activity in Pembrokeshire, with the aim of making the support for entrepreneurship
development in the County more effective.

1047

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

To conclude, Planed boards and their specificities are the most important resource for local
development in Pembrokeshire. Besides these boards, to implement Leader initiative and
other activities, Planed has other tools to improve local openness. According to the Planed
Strategic Development Plan 2004-2006, Community Forums and Community Action Plans
―local communities are being encouraged and assisted to form Community Forums, open to
all local organisations and individuals, and special efforts will be made to involve socially
excluded groups. The Forums identify local needs, opportunities, and priorities, which are set
out in Community Action Plans, and on local representation on Area Development Groups‖
(Planed 2004b p. 8); Area Development Groups (see LEADER+ activities description);
Community Regeneration Tool Kit: close co-operation with the WDA is being further
developed to ensure that its work complements, utilises and develops the Agency‘s
―Community Regeneration Tool Kit‖ strategy which is to ―enable a flexible approach to work
with, and through, integrated partnership at a regional and local level, so that priorities are
agreed, all possible resources are mobilized and commitment is enhanced.‖ (Planed 2004b p.
8).
The Planed LEADER+ theme is Creating a Community Culture of Entrepreneurshipvi
and it focuses on developing and implementing an innovative methodology which is
designed to help develop a change in the thinking of local people so that looking for
entrepreneurship opportunities over the widest range of activities and resources
becomes part of the way of life (Planed 2004b p. 14). Creating a Community Culture of
Entrepreneurship is seen as an economic need for the Pembrokeshire area. According
to Planed operators, the Planed LEADER+ experience is another piece of the great
puzzle they aim to build in Pembrokeshire based on openness, participation and
involvement of local communities to understand what opportunities exist for the
development of the whole county area. In particular, according to the Rural
Community Actionvii and the Planed Objective 1 projectviii, the LEADER+ strategy
―provides an additional layer to this work, bringing communities together on an area
and thematic basis to look specifically at identifying actions that will add value to
existing resources and deliver economic benefits‖ (Planed 2004b p. 15). The overall
aim of the initiative is to strengthen the local economy by helping communities to
identify new enterprise opportunities based on local resources – the people, their
natural and cultural heritage and social and economic needs.
The LEADER+ actions, more in general, are oriented towards the assistance of local
communities through these four main important objectives:
- “more effective, empowered and self-confident communities involved in local affairs with
local needs identified and addressed;
- assist communities to unlock talents, knowledge and skills;
- facilitate the development of enterprise opportunities based on local resource – human,
natural, cultural, social and economic;
- more inclusive local communities with a greater sense of community and local pride;
- a wider range of people involved in community action and local issues;
- increased provision and access to community facilities/services;
- development of greater appreciation, understanding and knowledge of the countryside,
farming and rural issues”
- .
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The LEADER+ project is divided into five different actions: a. Plugging the Leaks; b.
Irrigating the Desert; c. Economic Gardening; d. Pembrokeshire Enterprise Network; e.
Area Entrepreneurship Action Plans:
Plugging the Leaks, ―minimising the leakage of money from the local economy by
maximising the production of goods and services locally is only a good intention unless local
people have a deep understanding of the nature and full implications of the extent of the
leakage and the actions they can individually and collectively take to minimise the drain on
the local economy, and the benefits of doing so. Plugging the Leaks workshops have been
adapted from a model developed originally by the New Economics Foundation and provide a
participative and enjoyable way for local people to develop an understanding of their local
area economy. ‖ Planed (2004c).Furthermore, the idea is ―through a series of facilitated
activities, working individually and in groups, people identify the main flows of money both
into and out of their local area economy, and start to develop leak-plugging ideas, which are
grouped into themes on a plug tree‖ (Planed 2004c). Economic Gardening, ―this is an
approach that makes the assumption that, by nurturing a climate in which enterprise can
thrive, identifying and developing new economic opportunities will become second nature to
them. Irrigating the Desert is an integral part of this process, which helps local people to
identify and maximise local resources and opportunities, and adds value to existing activity.
Once opportunities have been identified, PLANED continues to work to support the local
group in developing and implementing projects, committing funding into the activities where
appropriate and helping to secure funding from other sources‖ (Planed 2004c).
Irrigating the Desert, ―this activity relates to a tool that has proved to be extremely useful in
identifying opportunities for adding value in the process of Economic Gardening. Working
around a single theme - a project idea, the aim is to irrigate the desert - in other words,
maximise the benefit of the single income stream so that it has the optimum effect on the local
area economy. Irrigating the Desert has been highly effective in encouraging creative
thinking and in developing linkages that might otherwise have been missed‖ (Planed 2004c).
Area Development Plans, “following on from the Plugging the Leaks workshops, partner
organisations are invited to work with local people, to further develop the broad themes
identified during the initial consultation. Smaller working groups on specialist topics work
ideas up into specific action points to be incorporated in an area Development plan. Once
published, the Plan is continually updated by interrogating every local need, opportunity and
resource - social, cultural, environmental, economic - to identify enterprise opportunities.
Working under the terms of its Constitution, the Area Development Group is responsible for
taking forward the actions contained in the Plan, supported by Planed‖ (Planed 2004c).
Pembrokeshire area is divided in 15 sub-areas with each sub-area containing an Area
Development Group. It is a partnership where everybody can participate. It has to prepare an
Area Development Plan called Entrepreneurship Action Plan that identifies the priorities, the
opportunities and the needs of the local context. This action is very important to lower the
decision-making dimension and for involvement in the first phase of the LEADER+ project of
all the Pembrokeshire local communities.
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Pembrokeshire Enterprise Network, ―this Network was established and facilitated by Planed
under the first phase of the LEADER+ project and brings together some 40 organisations
involved in encouraging, supporting and developing entrepreneurship within Pembrokeshire.
In the second phase of the business plan, this Network will be used as a forum for capacity
building and collaborative working, with a view to developing joint projects to meet identified
needs‖ (Planed 2004c).
To sum up, the Planed LEADER+ experience completes the local rural development proposed
by Planed and aims to help local communities to make good use of their local resources and
to believe in themselves as a resource. The LEADER+ experience tries to encourage the
abilities of local communities and it tries to change people‘s way of thinking with regard to
development. Like the Planed operators, we believe that the LEADER+ approach in
Pembrokeshire is a real bottom-up approach because ―it starts and evolves‖ an effective
dialogue with local communities.
To conclude, the Planed LEADER+ strategic approach is very interesting in terms of
participation and involvement of local communities. It is not a traditional project that aims to
create material conditions for production. The Planed LEADER+ experience is more
complex, ―it is a piece of a big puzzle‖ where the general aim is to create cultural conditions
for local development. This experience aims to fortify the importance of ―staying together and
deciding together‖ and of ―staying together to know together‖.
These aspects are important to strengthen local cohesion and to help local context and
communities to become more competitive. In this project physical intervention is not as
important as creating a ―project atmosphere‖, a ―culture of local development‖. Another
important element is the attention to spatial dimension of the choices in terms of knowledge
of the real potential of the context. Environment, society, traditions, economy and local
culture are working elements to improve the specificity and the attractiveness of the context.
The importance of localities in terms of production of specificities (material and immaterial)
is a prerogative for rural development that aims to build the right road to maximize local
competitive advantages. These opportunities considered as local collective competitive goods
are today more important in their immaterial form than in their material form (Pichierri 2005).
Rural development can also help these immaterial productions. Through LEADER+ actions
Planed aims to create an entrepreneurship culture fundamental for durable development in
Pembrokeshire. Sustainable development, attention to the different local identities are just
some important concepts in the projects. The Planed LEADER+ aims to help and assist local
communities to identify their own opportunities, capabilities and skills. The idea is ―to rediscover local specificities‖ and to build local development around them.
The Planed LEADER+ experience is coherent with the other activities for local development
implementing in Pembrokeshire and, according to the EU and national strategies for rural
territories, is one of the possible solutions to part of the structural social problems of the areas.
Its way of thinking could help local communities to have more confidence in their territory
and in their skills to improve territorial specificities.
We believe that the idea of creating a ―culture of entrepreneurship‖ is very different from
other projects which, on the contrary, are more oriented to creating physical conditions for
development. Through Planed actions local communities are encouraged to take real decisions
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about what they can do. At the same time the Planed approach builds and fortifies relations
between local actors. It is a continuum in terms of social capital construction. Planed focuses
its attention on the importance of creating a local system where relations and knowledge
could be the real condition for development. Finally, it is important to underline that the
innovation of the project is the simple approach to the communities according to other Planed
initiatives. The effectiveness of the workshops exercise is very important in terms of dialogue
with people or groups. Through workshops people can learn and recognise what they are able
to do and, furthermore, workshops develop close working relationships between all
organisations whose activities impinge on sustainable enterprise development.
Some conclusions
This review has illustrated the rapid ―downward shift‖ of rural development policies.. The
localities are seen as ―cores of activities‖. They emerge from the mix, from the fusion, of
technical-organizational capacities and socio-cultural conditions. The territorial policies are
―bottom-up policies‖ because they aim to build development starting from the territory.
According to Osti the bottom-up method is based on two principles ―decision should be taken
by bodies located as close as possible to the areas of interaction (subsidiarity principle); and
the hierarchy of decision-making functions should be replaced by negotiating mechanism
which theoretically involve all bodies on an equal footing (partnership principle)‖ (Osti 2000
p.172). Bottom-up policies aim to programme integrated actions that can help local potential
to emerge. In Wales rural development tries to improve local abilities in conjunction with
regional strategies as a multilevel cohesion. Each area is seen as a constellation of
opportunities (in socioeconomic terms) and rural development tries to increase these
opportunities. In this sense, the LEADER+ experience, according to Ray, is a ―laboratory of
rural development‖ (Ray 2000 p. 165). Using this metaphor we can imagine each territory as a
thinker of its development, each LAG as a researcher of ideas oriented to increasing local
economy. We see the Planed LEADER+ experience as an endogenous and innovative
experience that tries to build regional strategies out of local actionsix. It focuses on the
importance of the immaterial aspect as a condition for local development. Through the
LEADER+ experience, Planed tries to give local communities different viewpoints from
which to observe local development. Some lessons can be learnt from the Planed LEADER+
experience:
- First of all, the single actions of the project are a real linkage between ―system actions‖
and ―the development of opportunities in the territory‖. There is a fusion between
conditions for development and technical aspects (What can I do?). Planed, its partnership
levels and workshops are conditions for this meeting.
-

There is an excellent level of openness, participation, in the whole of the policy period.
There are relations between people, groups or institutions. We have seen that networks are
an important ingredient for integrated rural development (Murdoch 2000). According to
Coleman (1990) we know that social capital could create not only positive aspects for the
development of the area (as external economy etc.) but also negative conditions (e.g.
collusive partnerships, opportunistic behaviours etc.) but at the same time, using two of
Trigilia‘s categories, in the Planed LEADER+ approach there is a fusion between
―construction of social capital for membership‖x and ―construction of social capital for
experimentation‖xi. This fusion is evident in the exercise of partnership process.
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-

There are more layers of partnership building in recent years and there is a simple bottomup approach that involves local communities and people in definition of the actions. In
Pembrokeshire, partnership is not an old tradition (only in the Cymdeithas Cleddau Ddu
Area was there a partnership tradition among local institutions, see Planed 2003), it was
invented some decades ago. It is not an institutional practice with the same individual or
elected people. Each person or group can and has to take part in the board (for example
the Area Development Group) and each board is represented in the main Planed Board. In
Pembrokeshire, different boards are connected, and each board is closely bound to the
territory. In each board there are special interest groups and private and public
organizations and institutions, but ordinary citizens also take part (represented in the main
board by representatives of the communities).

-

Planed attention is more oriented to immaterial aspects than to material ones. It is
important to encourage people, to change their way of thinking with regard to
development, to create a ―culture of local development‖ as a bottom-up condition.
Through more layers of partnerships and many actors in the partnerships, it is possible to
create a culture of ―staying together‖ that is one of the most important elements for local
development. The Planed LEADER+ strategy is oriented to creating these conditions that
could be used as a resource to create material conditions for development.

-

The idea that the individual project actions are immaterial strategies and will create
material initiatives only in a second phase is interesting. Local competitive advantages are
not only material but, today, according to Pichierri (2005), primarily immaterial.

-

Communities are seen as ―inhabitants of the territory‖ (Magnaghi 2000). They are the
lifeblood of the strategy. They are the thinkers of their development. It is in this, in our
opinion, that Planed is a real best practice. The Planed LEADER+ innovation looks at
development with new eyes, it is the desire to give communities new dimensional
horizons for the development of their territories.

-

Coherence and selectivity in terms of action integration and continuity with other
initiatives existing territorially. We have talked about the linkage between LEADER+
experience with Pembrokeshire Community Action Strategy and Single Programming
document Objective 1. Pembrokeshire LEADER+ completes Pembrokeshire Sustainable
Tourism Developmentxii, The Planed approach to supporting sustainable agriculturexiii,
Supporting local community activities to improve their quality of lifexiv, Valuating the
environmentxv, Encouraging local enterprisexvi, and other sectorial (and non-sectorial)
strategies implemented in Pembrokeshire. LEADER+ is another important strategy that
completes the puzzle that Planed aims to create in Pembrokeshire. Integration is
fundamental.

-

Planed LEADER+ is not only an endogenous approach but, through endogenous potential,
it tries to connect Pembrokeshire with exogenous opportunities. Pembrokeshire
LEADER+ creates this condition through the building of a local environment where the
―local system‖xvii provides the linkage with external possibilities. Local development is
not localism hence the creation of the context in moral, cultural and institutional terms in
the local development approach is a great resource. This does not mean, however, that
localities have to be closed in themselves. On the contrary, according to Van der Ploegxviii,
it means that local systems must respond to external challenges. This ability was born
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through endogenous potential and through the capacity to create an environment
favourable to external initiatives. Local development is the fusion of these two aspects.
Territory, in this vision, is glocal (Magnaghi 2000), ―thinking locally behaving globally‖.
According to Van der Ploeg et al. ―it is the complex institutional setting of rural
development that makes it a multi-actor process. The drive towards a decentralized rural
policy approach in which locality and the newly emerging relations between the local and
global are major design principles may serve to strengthen the process‖ (Van der Ploeg et
al. p. 394). Planed tries to create immaterial conditions to build or to attract material
actions. Creating a Community Culture of Entrepreneurship recognises that the greatest
resource of the area is its people, their skills, knowledge, enthusiasm and commitment and
then material aspects (like environmental quality, local culture, local productions, local
economic resources etc). Starting from this consideration, we can imagine a linkage
between internal and external factors as the conditions for local development.
-

There is a meeting between bottom-up and top-down policies. It is evident in the
coherence in partnership and local governance terms with the regional strategies we have
seen in the previous pages. There is coherence in terms of environmental, social and
economic policies, thinking by regional apparatus but implemented by local actions and
programmes. References to different documents are present in the Planed LEADER+
strategies.

-

The Planed LEADER+ approach is a cohesion policy and, at the same time, a
competitiveness initiative. Cohesion does not exist without competitiveness and, at the
same time, competitiveness does not exist without cohesion. Pembrokeshire LEADER+
tries to conjugate these two functional aspects in its strategy. Participation, involvement,
partnership are cohesion, their application is competitiveness. Workshops are the meeting
point between cohesion elements and competitiveness strategies. Planed LEADER+
experience is a best practice because it tries to mix aspects linked with competitiveness
and cohesion at a territorial level according to a European social model. It aims to link
economic development with social cohesion.

-

The Planed LEADER+ approach is just a part of a wide-ranging project for local
development in Pembrokeshire. We need to imagine it as a further possibility, as a further
integrated action to develop this area. It is impossible to consider Planed LEADER+ as an
end in itself. According to Planed operators, it is a ―piece of a great puzzle‖, it is ―another
layer‖ in the integrated strategy for Pembrokeshire. Continuity is evident, which is very
important for local development issues.

-

The Pembrokeshire LEADER+ theme (Creating a Community Culture of
Entrepreneurship) is a cultural approach to improve economic sustainable development in
Pembrokeshire. Developing this way of thinking is the root of durable development. The
LEADER+ in Pembrokeshire is not a quick answer to the structural problems of the area,
but it is a starting point for building a new approach to local rural development. ―Leaderinspired identity construction [that] can be used to develop culture economies” (Lee et al.
2005 p. 273). It enables us to see immaterial aspects as a condition for material actions for
development.
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To conclude, in this review we have seen the evolution of rural policy in Wales and the importance
that it has in terms of competitiveness of each area. The LEADER initiative has introduced an
innovation in our way of thinking as regards territorial policies, its attention is focused on the context
rather than on the sector. The case study confirms that bottom-up approach for rural development is
offering new opportunities for local dynamic forces in areas mainly characterized by economic and
social disadvantages. The LEADER+ tries to create external economies in rural areas, and we know
that this production, especially for rural areas, is the ―lifeblood‖ of the local development. Planed and
its experience tries to produce external economies in an immaterial form. We can observe
Pembrokeshire LEADER+ as an innovative good practice that opens our eyes to other areas and
outlines another possibility in the complex vision of local development matrixes.
According to Voltaire ―The real voyage of discovery does not consist in searching for new lands, but
in having new eyes‖.
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Notes
1
Locality as ―space for social interaction‖. Giddens in his ―theory of structuration‖ argues that
localities are the space in which human interaction takes place and that this interaction produces
relational spaces (e.g. powers, sets of institutions, community relations etc.). In Giddens‘s structuration
theory the localities are the starting-point for the social practices and, furthermore, the localities are
the starting-point for the regionalization theory that defines the multilevel space of actions. For more
information see Giddens (1984).
2

See Lee et al. (2000); Osti G. (2000); Ray C. (2000); Shucksmith M. (2000), Endogenous
Development, Social Capital and Social Inclusion: Prospective from LEADER in the UK,
Sociologia Ruralis, Vol. 40, n.2, pp 208-218, Blackwell Publishers.
3
Local competitive advantages as goods, productions etc. (endogenous or exogenous) that can
contribute to the development of the territory in social and economic terms. For more
information see Pichierri (2003, 2005).
4
Planed also coordinates other projects in Pembrokeshire in rural regeneration, environmental
economics and social themes. Projects and initiatives are sponsored by the EU, government
and local government. The themes of the initiatives are oriented to environmental
sustainability, new employment in sustainable agriculture, sustainable tourism development,
social issues and involvement of local communities in the identification of local opportunities.
5
The Taf and Cleddau Rural Initiative was established in 1986, with the aim of giving local
people the chance of playing a significant role in assisting and developing their community in
a social, environmental, economic and cultural sense. This initiative was the first in Wales to
try to bring the then main development agencies - The Welsh Development Agency, The
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Countryside Commission (later to be replaced with the Countryside Council for Wales,
CCW), The Wales Tourist Board - together with County and District Councils, into a local
partnership with the people of an area to develop strategies to address the area‘s needs and
opportunities.
6
It is coherent with the first Action of the LEADER+ strategy in Wales, Improving the Quality
of Life in Rural Communities (Measure 1). It focuses on local communities. The starting point
for work under this Theme is a process of community consultation. LAG develops strategies
to meet the needs and aspirations of local communities based on the result of the consultation.
7
Rural Community Action is a Welsh Assembly Government programme to empower
communities and enable them to take responsibility for the regeneration of their area. Planed
is the managing partner of the Pembrokeshire Community Action Strategy. The theme of the
strategy in Pembrokeshire is Sustainable Communities.
8
The theme of the project is Supporting Communities and it focuses on community
consultation, engagement and development at individual community level.
9
See consideration about Sparc in Shucksmith M. (2000), Endogenous Development, Social
Capital and Social Inclusion: Prospective from LEADER in the UK, Sociologia Ruralis, Vol.
40, n.2, pp 208-218, Blackwell Publishers
10
Trigilia uses this category to define strong, heavy partnerships. These partnerships can be a
real example of territorial affiliation and can create a positive push in terms of policy
decision-making but, at the same time, in these coalitions it is easier to observe negative
aspects such as collusive coalitions. (Trigilia 2005 p. 32-34).
11
Trigilia uses this category, in contrast with the previous one, to define weak partnerships.
Weak because they did not exist before and they have been recently created for various
reasons. These coalitions are weaker than the previous ones, but at the same time it is more
difficult to observe opportunistic aspects than in the previous ones (Trigilia 2005 p. 35-38).
12
Through these projects tourism is seen as an important element for the development of the
territory and, at the same time, sustainable tourism is seen as a way of maintaining local
environmental resources, local traditions and local culture in general in a sustainable form.
13
This strategy is closely linked to the LEADER+ initiative. It aims to improve sustainable
actions in agriculture. Some of the main points are to increase local employment, to create
new strategic local sectors in agriculture and to improve the quality of life in a rural context.
14
The aim of this programme is to develop sustainable communities that can contribute in
terms of participation, involvement etc. to policy decision-making and, therefore, to
development of the communities themselves.
15
This project is oriented to working ―in and for‖ the environment. The main aim is to
implement local, national and EU strategies in terms of sustainable development oriented also
to creating new employment.
16
This programme is oriented to developing new entrepreneurial activities or to assisting
existing ones.
17
According to Becattini, Omedei Zorini, ―local system‖ is not only when the evolution,
organization and competitiveness of a system depend on technical progress and investment,
but also on institutional, cultural and moral factors of the local context (Garofoli, Mazzoni in
Becattini, Omodei Zorini 2003 p. 16).
18
Van der Ploeg (1994) in Becattini, Omodei Zorini 2003 p. 17.
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THE EFFECTS OF B AMENDED IRRIGATION WATERS
ON COTTON YIELD AND B ACCUMULATION IN SOIL AND LEAF
TISSUES
1

Sabri SENER1 , Fidan AKBAS2
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Onsekiz Mart University, 17028, Çanakkale,Turkey
2
Soil and water research Institute of Ministry of Agriculture and Rural Affairs
Menemen, Izmir,Turkey
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This research was carried out to determine the effects of irrigation waters with different boron
concentration on cotton yield and boron accumulation in the soil and in the leaf tissues for
five years. Experiment was conducted with two different types of soils; (1) loamy Menemen
plain soil and (2) silty clay and silty clay loam Soke plain soils, in lysimeters. Cotton
(Gossypium hirsutum L.) plants grown in lysimeters were irrigated with irrigation waters
having 0.5, 1.0, 2.0, 4.0, 8.0, 16.0 ppm boron concentration.
Research results showed that Boron contents of soil profiles increased in both soil types in
accordance with the boron content of irrigation water, but this increase was more crucial in
the second and following years, with irrigation waters having 8.0 ppm and 16.0 ppm boron
concentration. Similar boron accumulation trend was observed on leaf tissues of cotton
during the five experimental years. The cotton lint yields decreased by the years in plots
irrigated with 8.0 and 16.0 ppm B-amended waters, but more reduction in cotton lint yield
was observed in Menemen plain loamy soils than in the Soke plain silty-clay soils. This was
partly because of rather heavy texture, the high CaCO3 and clay content of the Soke plain
soils which might have affected Boron absorption of the cotton plants.
Key Words: Cotton; Gossypium hirsutum L.; Boron; irrigation ; soil; yield

1. Introduction
Boron occurs most frequently in nature as borates and boric acid, never as free element. Its
largest uses are in glass, detergents and agriculture. Essential for higher plants, but at high
doses boron is toxic in animals and plants. Turkey has the largest boron reserves in the world.
Pollution of irrigation waters by toxic elements is the major problem for sustainable
agricultural production. Boron is the major toxic element polluting irrigation waters in
Turkey. Drainage waters containing 47 - 431 ppm boron concentration from the boron mines
are discharged into the rivers without treatment which threatens more the 100 000 ha of
agricultural lands irrigated from these rivers, i.e. boron concentrations ranged from 0.76 to
4.60 ppm in Simav Creek water in this region (Sener and Ozkara, 1988).
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On the other hand geothermal wells, geothermal power plants and their discharge waters are
another serious source of Boron pollution in surface and groundwater in Turkey and tectonic
active zones of the world. Data collected more than 6,000 selected sampling points reveal that
more than 10 percent of the water resources in the Mediterrenean Basin have boron levels
exceeding 1 miligram per liter. The highest values of boron are in areas associated with
geothermal activity (Vengosh et al., 2004). Also over use of groundwater for domestic or
irrigation purposes, close to geothermal districts, causes boron pollution of the water in
aquifers. Great Menderes river which is the main irrigation water source for Great Menderes
Basin has been polluted by geothermal wells‘ discharge waters, having 40 to50 ppm boron
concentrations in Kızıldere and Germencik. Sewage waters of cities and the resudies of
agricultural chemicals are another serious source of
contamination for this river.
Approximately 130 000 ha productive agricultural land irrigated from this river is subject to
Sodium, Boron and salinity problems in this region (Ozkara and Sener, 1986). High boron
levels were reported in other agricultural areas of Turkey, i.e. Igdir Plain 11.0 ppm, Konya
Plain 4.4 ppm, Ankara, Murted Plain 12.0 ppm (Sonmez, 2003) and Alasehir, Gediz Plain
5.33 ppm (Konuk and Colakoglu, 1995).
Areas where high soil B are found in the world, include dry lands of South Autralia, the
Middle East, the west coast of Malaysia, valleys along the southern coast of Peru, the Andes
foothills in northern Chile, solonchaks and solonetz soils of USSR, ferrasols of India,
rendzinas in Israel and B deposits at Searls, Lake California. The highest concentrations of
soil B are often concentrated in marine evaporites and in marine argillaceous sediment (Nable
et al.,1997).
Boron levels in European groundwaters were higher in Southern Europe (Italy and Spain)
than in Northern Europe (Denmark, France, Germany, Netherlands and United Kingdom). For
Italy and Spain mean boron concentrations ranged from 0.5 to 1.5 mg per liter. Concentrations
ranged up approximately 0.5 mg per liter in the Netherlands and United Kingdom, and levels
in 90 percent of samples in Denmark, France and Germany were found to be below 0.3, 0.3
and 0.1 mg boron per liter. Ground water contaminated with excessive concentration of boron
from surface water recharge has been noted beneath the Kesterson Reservoir, California,USA.
This reservoir serves as an evaporative sink for several metalloids, includinng boron, and
receives agricultural drainage from farmlands within the San Joaquin River Valley
(UNEP,1998).
The aim of this experiment was to determine the effects of irrigation water with different
Boron concentrations on cotton yield and Boron accumulation in soil and leaf tissues. Cotton
was selected as test crop, because it is the major crop grown and subject to boron hazard in
the western and southern alluvial plains of Anatolia. Turkey is the 4th biggest cotton growing
country, after Chine, India and Pakistan, with a total production of 2 997 000 bales in Asia,
and 6th in the world (Smith,1995).
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2.

Materials and methods

2.1. Experiment sites‘ soils and climatic conditions
This research was carried out at the lysimeters located at the experimental field of the Soil and
Water Research Institute of Rural Affairs, in Menemen, Izmir,Turkey. Location of the
experimental fields lies in the western part of Turkey (38o40‘ N; 27o07‘ E) with an elevation
of about 10.0 m. Lysimeters were filled up with two different soils taken from the major
cotton growing alluvial plains in western Turkey, (1) Menemen Plain and (2) Soke Plain.
Some physical and chemical properties of experimental soils are given in table 1.
Table 1. Some physical and chemical properties of experimental soils
Soil Properties

Menemen Plain

Soil texture
Salinity/sodium problems
pH
CaCO3 (%)
Organic matters (%)
Field capacity (%)
Witting point (%)
ESP
P2O5 (kgha-1)
K2O (kgha-1)
Boron (extractable) (ppm)
EC (dSm-1)

Soke Plain

L

SiC , SiCL
None
7.42-8.11
14.04-21.84
2.50
31.92
18.74
3.3-13.4
950
850
0.01-0.29
0.54-1.44

None
7.61-7.89
9.02-10.66
1.69
23.10
12.83
2.9-9.9
818
976
0.11-0.18
0.44-0.70

Typical Mediterranean climate, hot and dry in summers, mild and wet in winters, prevails in
the region. Average annual rainfall is 558.7 mm, average temperature is 16.6 oC. Annual
rainfall and soil temperatures of the experimental plots in July and August from 1993 to 1997
are given in table 2.
Table 2. Annual rainfall and soil temperatures in July and August from 1993 to 1997 in
experimental fields. (Anon., 2002)

Years
1997

1993

Annual Rainfall
(mm)
Soil Temperature
Jul.
°C at 5 cm soil depth
in July and August Aug.

1994

412.1

1995

1996

430.7

679.3

485.6

548.3

32.1

34.3

31.6

32.6

28.8

32.7

33.2

31.3

33.1

25.9
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2.2. Experimental design and treatments
Lysimeters were built 1.20 m deep in the soil with 2.0 m in length and 1.0 m in width. Each
lysimeters had a drainage system at the bottom. Each 20 cm soil layer was put in the
lysimeters in the natural sequence. Lysimeters were left open (subject to winter and spring
rains) after harvesting cotton. Treatments were arranged in randomized block design with
three replications as two separate experiments. (I) Menemen Plain Soils, (II) Soke Plain soils.
Experiment was carried out for five consecutive years from 1993 to 1997.
Irrigation waters with six different Boron concentrations (0.5, 1.0, 2.0, 4.0, 8.0 and 16.0 ppm)
were used as treatments. The well water and H3BO3 were used for the preparation of the
required concentrations. Mean chemical composition of the well water was given in table 3.

Table 3. Mean chemical composition of the well water used in the experiment
Anions and Cations
EC
(dSm-1)
7.65 0.61

(me/l)

pH

Na
1.52

K
Ca
0.20 2.97

Mg
2.43

CO3 HCO3 Cl
5.23 1.7

SO4
0.24

SAR
0.93

Five times 90 mm irrigation water (60 percent of the avarage water holding capacity of the
0.00- 0.90 m plant root zone) was applied at each plot for one growing season. This amount of
water was adequate for cotton production without subjecting the crop any water stress,
depending on the previous experiments in this region (Sener et al. 1992). A well-adapted
local cotton cultivar (Nazilli-84) was used as experimental crop.
2.3. Soil water and plant analysis
Boron analysis were carried out according to colorimetric method, using carmine solution
(Richards, 1954 and Tuzuner, 1990) on the soil samples taken from 0-90 cm root zone before
irrigations early in May and after irrigations late in late September or in October. Five cotton
plants were selected in random at each lysimeter and leaves of these plants were collected
from the fruting branches (with fruiting limb sympodiums) above the ninth main stem node
before harvest, after five irrigations were completed. Boron analysis on the cotton leaves
were conducted according to the colorimetric method, using carmine solution given by
(Richards, 1954 and Kacar, 1972).
2.4. Statistical analysis
In all experiments, data were subjected to analysis of variance using the MINITAB (Minitab
for windows, ver.130) statistical package and Duncan Multiple Range Test (MSTATC
statistical package) were used to determine the different groups. Analysis of variance was
performed separately on boron accumulation in the soil and leaf tissues and on total cotton
yields for each year.

1060

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

3.Results and discussion
3.1.Boron accumulation in the soil
Boron concentration, before and after irrigation, of Menemen and Soke Plains‘ soils are given
in figures 1 and 2 respectively. The resul of regression analysis showed that significant
increase in B concentration of soils with increasing B content of irrigation water was observed
in Menemen and Soke soils. While the highest B levels were 2.40 ppm and 1.53 ppm for 16
ppm irrigation water at the end of first year, B accumulation increased to 7.66 ppm and 7.78
ppm at the end of the fifth year of the experiment in Menemen and Soke plains‘ soils
respectively for the same (16.0 ppm) irrigation water treatment. Figure 1 and figure 2 show
boron accumulation in the soil profile increasing by the years. B accumulation is more
significant by years in plots irrigated with 8.0 and 16.0 ppm Boron-amended waters.
Since lysimeters were fallow after cotton was harvested, there was a significiant leaching
effect of the winter and spring rains after the third year of the experiment, particularly at high
boron containing soils. Winter and early spring precipitation ranging from 412 to 679 mm,
was quite effective in leaching about fifty percent of the B in the 0-90 cm soil profile (fig. 1,
fig. 2). ( i.e. Boron content of Menemen Plain soil is 5.96 ppm in October of 1996 and 3.15
ppm in May of 1997, for 16 ppm boron treatment).

(1)

Fig 1. Mean B concentration of Menemen Plain soils in lysimeters irrigated with Boronamended waters
(1) Before irrigation
(2) After irrigation
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(1)

(2)

Fig 2. Mean B concentration of Soke Plain soils in lysimeters irrigated with Boron-amended
waters (1) Before irrigation (2) After irrigation
3.2.Cotton Lint Yield
Mean lint yields of cotton irrigated with waters containing different B amended waters and
statistical results are given in table 4. Mean cotton lint yields (lint plus seed) ranged from
2193 kg per hectar to 4773 kg per hectar. The highest lint yields were obtained in 1995.
Relatively higher annual rainfall, 679.3 mm (120 mm over the average) in this year might
be effective on the higher yields (table 2).
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Table 4. Mean yields of lint cotton irrigated with different Boron amended waters and
statistical results in lysimeters
Cotton yield (kg ha-1)
Years

1993

1994

1995

1996

1997

B, in water
(ppm)

Menemen soil
X ± Sx

Soke soil
X ± Sx

0.5
1.0
2.0
4.0
8.0
16.0

3570 ± 58
3607 ± 137
3550 ± 173
3743 ± 165
3510 ± 307
3513 ± 156

0.5
1.0
2.0
4.0
8.0
16.0

3397 ± 95 a
3163 ± 119 ab
3103 ± 9 ab
3123 ± 49 ab
2983 ± 86
b
2637 ± 42
c

3157 ± 70
3257 ± 195
3313 ± 39 ns
3320 ± 6
3052 ± 160
3217 ± 54

0.5
1.0
2.0
4.0
8.0
16.0

4667 ± 137
4687 ± 97
4673 ± 132
4577 ± 32
4137 ± 115
2933 ± 43

4770 ± 171 a
4440 ± 83 ab
4773 ± 217 a
4340 ± 76 ab
4320 ± 70 c
4103 ± 94 c

0.5
1.0
2.0
4.0
8.0
16.0

3583 ± 160 a
3597 ± 57 a
3673 ± 64 a
3583 ± 73 a
2928 ± 120 b
2193 ± 88 c

3507 ± 144
3640 ± 47
3643 ± 56
3720 ± 110
3247 ± 168
3250 ± 168

ab
ab
ab
a
b
b

0.5
1.0
2.0
4.0
8.0
16.0

3893 ± 223 a
3957 ± 55 a
3953 ± 41 a
3583 ± 73 ab
3077 ± 104 b
2280 ±131 c

3840 ± 183
3817 ± 39
3843 ± 85
3517 ± 124
3313 ± 135
3320 ± 129

a
ab
a
ab
c
c

ns

a
a
a
a
b
c

3580 ± 111
3417 ± 44
4130 ± 130
3410 ± 123
3470 ± 62
3507 ± 176

ns

Means followed by the same letter are not significiently different (p<0.05) according to
Duncan Test.
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Menemen Plain soils
There was no significant difference statistically at the end of the first year on cotton lint
yields grown in Menemen plain soils. Differences in cotton lint yields for 0.5, 1.0, 2.0 and
4.0 ppm B-amended water applications were not significiant statistically, in five years.
Significant differences (p<0.05) were observed on cotton lint yields for 8.0 and 16.0 ppm
boron treatments from the second year to the fifth year of the experiment in Menemen
Plain loamy soils. Decrease in the lint yields were 11.4 percent, 18.3 percent and 20.9
percent for 8.0 ppm B-amended water application in 1995, 1996 and 1997; and 37.1
percent, 38.8 percent and 41.5 percent for 16.0 ppm B-amended water application in
1995,1996 and 1997, respectively.

Soke Plain soils
There was no significant difference on cotton yields statistically at at the end of the first
and the second years in Soke Plain soils. Cotton lint yield decreased significantly (p<0.05)
at 8.0 and 16.0 ppm boron treatments in Soke plain soils in 1995, 1996 and 1997.
Decrease in the lint yields were 9.0 percent ,7.4 percent and 12.5 percent for 8.0 ppm Bamended water application in 1995, 1996 and 1997; and 14.0 percent, 7.3 percent and 13.5
percent for 16.0 ppm B-amended water application in1995, 1996 and 1997, respectively.
But, no yield reduction was observed statistically at 0.5, 1.0, 2.0 and 4.0 ppm B-amended
irigation water treaatments.
Similar results were reported in California, where field grown crop in the San Joaquin
Valley that have been irrigated with saline-sodic drainage water containing over 8 mg/L B,
include cotton, melon, salicornia, sugar beet, tomato and wheat. Despite high levels of B in
the drainage water, B toxicity has not yet been reported on annual crops (e.g cotton). At
least part of the success may be attributed to the fact that many of these annual crops are
tolerant of B such as cotton, sugar beet and tomato (from Maas and Grattan). An additional
factor is that rainfall reduces the boron hazard (Anon., 1999).
Rhoades and Loveday (1990) reported parallel results; 6.0 to 10.0 mg/L B concentration in
soil water without yield reduction as threshold for cotton. According to the same authors
boron tolerances may vary depending on climate, soil conditions and crop varieties.
3.3. Boron concentration of cotton leaves
Mean B concentration of cotton leaves are given in figure 3. B content of the cotton
leaves ranged from 655.0 to 2085.0 ppm for the 16.0 ppm B-amended water treatment in
Menemen plain soils. These values ranged from 220.0 to 1117.0 ppm for the same
treatment in Soke plain soils.
The higher CaCO3 content; silty, clay and silty clay loam texture of Soke plain soils
probably contributed to lower leaf tissue B concentrations. Same properties of the soils
contributed to obtain rather higher cotton lint yields in Soke plain soils than Menemen
plain soils by fixing B in the soil and by decreasing the B absorbing capacity of the cotton
plants.
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Solubility of B in the soil and subsequent availability for cotton plant uptake will also
depend not only the concentration, but also other soil factors such as texture, soil pH,
CaCO3 content, soil moisture content and soil temperature (Kacar and Katkat, 1998). Mean
B concentration of the cotton leaves increased by years especially in the plots irrigated
with 8.0 and 16.0 ppm Boron-amended waters. These results agree with the previous
reports Banuelos et al. (1996).
B-content of cotton leaves showed an increase from the first year onwards, but a drop in
the last year, a year with much lower soil temperatures 28.8 °C in July and 25.9 °C in
August, as shown in fig. 3. The reason for lower mean B concentrations of cotton leaves in
both experiments than expected in 1997 may be rather lower soil temperatures that might
have affected B absorption of the plants in that special year. This is in agreement with
result cited by Kacar and Katkat, (1998) (from Walker, 1969).

(Menemen Plain)

(Soke Plain)
Fig 3. Mean B concentration of cotton leaves grown in Menemen and Soke Plains‘ soils
irrigated with Boron-amended waters
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According to these authors; soil temperature effected the Boron absorption of the corn plant.
When soil temperature increased from 20°C to 31°C Boron absorption of corn increased from
192 µ pot-1 to 1867 µg pot-1.
Bergman (1988), stated that 20-80 ppm Boron in mature cotton leaves shows sufficient
nutrient levels, but in high temperatures Boron deficiencies have been observed. Boron
deficiencies limit crop yields on clay soils rich in organic matter in eastern Canada. Higher
critical levels of extractable B than proposed in the literature were determined. This may be
due to the large clay and ammonium oxalate contents, which increase soil B sorption capacity
and decrease B intensity Simard et al. (1996). Plants absorb more B from sandy soils than
heavy clay soils. Boron is fixed by the carbonates in the soil as insoluble or less soluble
forms. Carbonate application to the soil increases the pH of the soil thus B absorbing capacity
of the plants decreases Kacar and Katkat (1998).
A parallel result was reported by Banuelos et al. (1996), which they conducted two
greenhouse studies to evaluate the growth response of kenaf and cotton to B-amended
irrigation water and B-amended soils. In experiment I, both kenaf and cotton irrigated with
water amended 7.5 mg B L-1 as boric asid or with water containing < 0.25 mg B L-1. Leaf
tissue B concentrations ranged from 300 to 800 mg B kg-1 for cotton. In experiment II,
growing kenaf and cotton in B-amended soils reduced DM yield of kenaf and cotton 27 and
17 percent respectively. Goldberg et al. (2003) had grown melons for 95 day in two
consecutive years in containers of very fine Lillis soil that had been pretreated with solutions
with different B concentrations. They found that; the B treatments caused various deleterious
effects on melon growth and development. Fresh and dry plant matter decreased significantly
with increasing B concentrations, while B concentration of plant leaves, stems and fruits
increased significantly with increasing B. These results support findings of this experiment.
4.

Conclusions

In semi-arid climate, water is an essential input for agriculture. But irrigation with polluted
waters always has the risk of soil pollution which cause various harmful effects on plant
growth and development. In this experiment irrigation with Boron-amended waters resulted
B accumulation in the soil. This study showed that under semi-arid climate and experimental
field conditions cotton may tolerate B-amended water ranging up to 4.0 ppm. But irrigation
even with 4.0 ppm B-amended water resulted 2.36 ppm and 1.90 ppm B accumulation in the
0-90 cm Menemen and Soke plain soil profiles respectively at the end of five years. Higher B
concentrations of irrigation waters may result more hazardous effects on soils and will cause
yield reduction on cotton growing areas. These results agree with previous reports of Sener
and Ozkara (1988) in Turkey.
Nable et al.,1997 reported that, irrigation water containing 5 mg B per liter, may not be
immediately toxic to plants, but after prolonged period of irrigation with such a water, soluble
soil B levels will equal or exceed those of the irrigation water, especially in regions of low
rainfall or where water used for leaching is unavailable. When such accumulation has
occured, plants sensitive to B will perish or plants more tolerant to B will have to be grown,
or soil must be reclaimed.
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Irrigation waters with high B concentration should not be encouraged for permenant use in
agricultural lands for crop production. If it is necessary, the use of B polluted water for
irrigation requires that consideration must be given suitable soil and water management and
selection of B-tolerant crop. As fresh water supplies become less available for leaching
purposes more research must focus on introducing plant specials that are tolerant to poor soil
and water conditions.
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AN APPROACH FOR ENABLING SUSTAINABLE ACCESS TO URBAN
LAND AND LAND TENURE IN THE SOUTHERN AFRICAN COUNTRY
OF NAMIBIA.
Jane GOLD
Polytechnic of Namibia, NAMIBIA
jgold@polytechnic.edu.na
The country of Namibia has a relatively small population of just over 2 million inhabitants.
Namibia, situated just north west of South Africa, has long existed in the shadow of the latter
country. Now with 15 years of democratic independence, a new government and a Vision for
2030, the country is poised at realistically achieving sustainable economic development for
the poorest and most needy sector of the urban population in the country. The draft Flexible
Land Tenure Bill sets out the parameters for options that the most marginalized urban poor
can afford and upgrade, as and when circumstance allows, as well as having security of tenure
ensured.
The Shack Dwellers Federation of Namibia, in partnership with the City of Windhoek, and
some smaller local authorities, such as Gobabis, have already started implementing this
concept with a fair level of success, despite limited support. The key to the national success
of the concept lies in broader acceptance of the challenges and roles through:
support from Government, via approved legislation,
recognition, and active support by local authorities of what is sustainable by the urban
poor as well as acceptance of the need for a series of upgradeable options, and
empowerment of the poor through organizations such as the Namibia Housing Action
Group, Better Life and the member driven Shack Dwellers Federation of Namibia,
themselves.

INTRODUCTION:
Namibia, situated to the north west of South Africa gained independence from the latter
country in 1990. It is a moderately sized country, covering about 824, 269 km2. This is
roughly 3% of Africa‘s total land area. But due to the harsh arid Namib Desert the country
has a relatively low population of only 2 030 692 in 2004, which translates to about 0.3% of
the continent‘s population. (Standard Bank, Namibia in Figures, 2005/2006 edition.
Information Brochure)
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Figure 1: showing locality of Namibia on the continent of Africa.

It is this fact of a small population that possibly makes Namibia somewhat unique in dealing
with critical issues such as the environment and sustainability because there is the potential to
realistically manage and resolve the issue of making urban land accessible, affordable and
sustainable within the country.
After 105 years of various colonial rule, the country gained freedom and attained democracy.
Along with this, was a dramatic change in the new constitution that allowed for freedom of
movement and the right to live where one so chooses. So for the first time in over a century,
people were free to choose where they wanted to live. The urban areas throughout the country
exploded with people. Not one local authority was prepared for this unprecedented growth
and it called for rapid responses.
A survey undertaken by the Ministry of Regional Local Government, Housing and Rural
Development (MRLGHRD), in conjunction with the Namibia Housing Action Group
(NHAG) and the Shack Dwellers Federation of Namibia (SDFN), indicated that over 70 000
households through out the country were living in informal shelters in urban areas. (Republic
of Namibia, National Plan of Action, 2002, p 10). The current national urbanization rate
stands at 3.75% per annum. The capital city of Windhoek has taken the brunt of the
immigration and the figure stands at 3.93% per annum. This is approximately 11 079 persons
and 2 400 households each year, most of whom are representative of the marginalized sector
of the population. (City of Windhoek, 2004, p4).
The living conditions in areas of informal housing are typically precarious, especially with
regard to uplifting standards of services and environmental health. A major institutional effort
nationwide that focused on the demands of rapid urbanization, as well as the vast potential of
human resources, was required to deal with this challenge.
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Closely linked to the urbanization, is that the majority of the new residents in urban areas are
very poor, often unemployed or informally employed. The unemployment rate is high,
estimated at 34,5% in 2005. (Namibian: newspaper article, July 2006). The gap between rich
and poor are believed to be amongst the highest in the world. (Republic of Namibia, op. cit, p
9).
Affordability on the part of the homeless is one of the main constraints when it comes to
housing delivery in Namibia. Due to poverty, the majority of the population has no access to
adequate income and thus cannot afford decent shelter, or payment for land.
At the same time, local authorities in Namibia are unable to keep pace with the rapid
urbanization. They sit with the problem of having to ensure that land and services are
provided. Due to the formal land delivery process in place, and exacting high standards for
town planning, land survey and registration as well as the comprehensive level of services
provided the costs of land delivery are exorbitant. In addition, the cumbersome procedure for
approval to freehold title is extremely slow. It takes between 18 and 24 months from initial
planning to have the land available for occupation. The current legislation furthermore, does
not cover the regularization or formalization of existing settlements and there is currently no
legally acknowledged status of this concept as a national priority.

THE GOVERNMENT RESPONSE.
At Independence the Government gave attention to the issue of land distribution and
ownership. Starting with the Constitution that gives rights to all Namibians to acquire, own
and dispose of property. To speed up the access of land, three main aspects were addressed:
1. adjust planning procedures to deal with the rapid urbanization,
2. make the level of infrastructure appropriate to the people‘s needs and affordability, and
3. establish a procedure for a faster, more affordable provision of secure land tenure.
Informal settlements that have developed since Independence should also be included in this
process of security of tenure. Where residents are affected by the upgrading of the settlement,
alternative land should be made available, with the opportunity for obtaining secure tenure
through upgrading the tenure system from the right to occupy a site within a block, to a more
defined site in the block to eventual freehold title.
The current use of a freehold title is the only means for economic development needs to be
changed. The poor families with freehold title in reality will seldom qualify for a bank loan
due to their lack of creditworthiness from not having formal employment, and no record of
repayments. The freehold title should not be necessary, but rather the security of the tenure as
such should be adequate for the needs of the poor. It means that they will not be evicted, and
the security of this knowledge alone should enable confidence enough to invest their savings
in improvements to their houses.
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The National Land Policy states that the majority of Namibians cannot afford freehold title
upon occupation of the land. Rather, that a range of options of secure land tenure should be
made available. The options should include security of title to be held by a group, as well as
individuals. The titles that are offered to the lower income groups should be upgradeable, as
and when the individual circumstances allow. The upgradeable options should be allowed to
occur incrementally to the eventual stage of freehold title. (Republic of Namibia, 1998, p 7
and 8).
To accommodate the needs of the poorest, a system of land tenure that is flexible and
interchangeable was proposed. ―The land tenure system must offer different levels of tenure
(parallel) at different costs with the ability to move from one level to the other
(interchangeable).‖ (Christensen, 1997, p2).
The aim of this flexible land tenure system is to enable access to affordable land for the most
marginalized sectors of the population. It is a system of upgradeable options that the poor
may follow to gain security of tenure. The first level, called ―starter title‖ and comprises of a
block of land that may have up to 100 families resident thereon. Ownership of the land may
be held by a variety of organizations, such as the local authority, the private sector developer,
the NGO or CBO. The perimeter of the block is surveyed according to the existing survey
regulations and has therefore a high level of accuracy. The boundary is registered at the
Deeds Office in Windhoek as a plot. This starter title supplies the following rights to the
holder:
The right to perpetual occupation of a site within the block, or in a similar block; and
The right to transfer, or otherwise dispose of the right subject to custom, or a
constitution, of the group occupying the site.
This title will enable the holder of the right to build a permanent structure, without fear of
forced removal. The holders of these titles will have a ―holder‘s copy‖ starter title certificate.
This may be issued by the local property office staff and registry records. A conveyancer or
legal practitioner is not required to prepare the documents.
The landhold title is a statutory form of tenure containing the most important aspects of land
ownership but does not have the full complications of freehold ownership. This title supplies
the owner with the right to occupy a defined site. The land can be sold, transferred,
mortgaged and otherwise disposed of. The title for landhold will be held at the local property
office on a computer based registration system. Similarly to the starter title, the local property
staff will be sufficiently equipped to deal with the registration of the title. The internal
demarcation of the plots is done by a land measurer, in close collaboration with the residents
of the block. The landhold title site will also be indicated on a cadastral map, prepared by the
land measurer.
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The final title is that of freehold title. Perhaps a few modifications might be required
statutorily, otherwise the title remains the same as currently applicable in Namibia.
Upgrading of tenure types will be dependant upon the whole group making this commitment
together. The formal layout will have to be approved in accordance with the normal
legislation.

Figure 2: Schematic diagram showing the possible options to follow where upgrading an
informal settlement or when planning a new development. (Christensen, 1997, p74)
This concept has evolved into a Bill on Flexible Land Tenure and is also applied through a
policy. The delay in enacting this proposed legislation has resulted in the process not being as
rapid as it could be throughout the country. By progressing slowly there might have caused
some unintended benefits, such as for the Polytechnic of Namibia, which is a practically
orientated tertiary institution where the Department of Land Management is busy training
technicians who will be able to assist in the process of securing land through their fields of
land surveying, land use planning, valuation and land registration.
The biggest hindrance to the system is that the bureaucratic system for dealing with land
developments in urban areas, inherited from the pre-independence era remains in place.
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THE PEOPLE‘S ECONOMIC RESPONSE:
Individuals have realized that when working as a group, they can achieve far greater
economies of scale than if they were battling alone. Many individuals have subscribed to the
approach of the Shack Dwellers Federation of Namibia (SDFN). They form groups that save
together, often on a daily basis, to raise sufficient funds to pay a deposit for a block of land.
Then they work together to obtain their land tenure occupation, as well as serviced land and
formal housing. There are currently over 300 savings groups registered in Namibia, with a
membership of over 13,250 individuals: of which 8,345 of the members are women and 4,912
men. (NHAG: pers. com.) The Namibia Housing Action Group is a non-government
organization that gives technical support to SDFN.
The savings groups have made great in-roads towards improving the quality of lives, instilling
ownership and realization amongst the urban poor in Namibia. Other ancillary goals are also
realized in the process. These include income generation, health care and environmental
enhancement and protection. Most of these activities have started generating specific projects
within the savings scheme groups.
There are two ways that savings groups can upgrade their standard of living and obtain secure
tenure, as indicated in figure two above. Firstly, they may re-settle to a clean block of land, or
they may upgrade while remaining on the block of land.
There is a clearly defined process through which the savings groups must go, to reach tenure
security, service development and formal construction of housing. The process is identical for
both options of upgrading. This is set out as follows:
Registration of members of the savings group with the SDFN (each complete a form in
which they specify income levels, household size, and other socio-economic data)
Democratic selection of leadership (committee) from within the group
Determination of size of land needed and submission to the City of Windhoek, or
relevant local authority, for block of land
Acquisition of land from the local authority
SDFN works with the group‘s committee to devise a layout for the plots, sewerage and
water pipelines, and roads on the land.
The layout is submitted to the local authority for approval.
Once approved, the people are re-settled to the new land with support from the local
authority and the SDFN.
Loans are obtained from the Build Together Scheme for funds to install basic sewerage
pipelines and toilet blocks, and water pipelines.
Members of the group apply for loans individually from the Build Together Scheme to
build their formal houses.
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Table 1: Total number of houses constructed between 1999 and 2006, by the poor.

SDFN
Social Fund
Beneficiaries Beneficiaries
REGION
HARDAP
40
2
KARAS
5
0
OSHANA
71
0
OTJOZONDJUPA 126
1
ERONGO
59
0
OMAHEKE
51
1
KHOMAS
93
5
TOTAL
445
9
(source: NHAG/SDFN working documents)

Build
Together
Beneficiaries
0
14
24
0
70
0
226
334

Total number
of
Beneficiaries.
42
19
95
127
129
52
324
788

As indicated in the above table, the quantities of houses that are built on land that has been
secured for the urban poor is minimal and still has potential for being made to develop at a
much faster rate, if the land delivery mechanisms were not so bureaucratic and cumbersome.
During this lengthy process the groups begin to identify more and more with the concept of
ownership and individuals begin to deal with specific challenges that emerge on their block of
land. Some of the shortcomings that have been experienced over time concerning the model
are:
There is little participation by the community, often with little or no initiative.
Individuals do not fully understand the process and therefore do not take full
ownership.
Lack of awareness or regard for environmental issues.
General ignorance of general town planning principles.
This process of enabling the poor to manage their own level of development has changed the
concept of tenure security completely in Namibia. It is economically affordable, people are
empowered and the process is virtually sustainable for local authorities. The concept of
Flexible Land Tenure in Namibia has attracted the attention of the international community
who often use it as an example of good land reform.
CONCLUSION:
While the concept of flexible land tenure has merits in dealing with urban land reform,
especially with regard to setting up a process whereby the poorest can access land on an
economic basis as well as ensuring its sustainability, the concept still has room for
improvement in implementation in Namibia.
Some of the major areas of support include:
1. support from Government, via approved legislation of the Flexible Land Tenure Act,
as well as an investigation into more efficient ways of dealing with applications for
land delivery,
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2. Recognition, and active support by local authorities of what is sustainable by the
urban poor as well as acceptance of the need for a series of upgradeable options, and
3. Empowerment of the poor through organizations such as the Namibia Housing Action
Group, Better Life and the member driven Shack Dwellers Federation of Namibia,
themselves.
Annexure 1: List of Abbreviations
MRLGHRD: Ministry of Regional Local Government, Housing and Rural Development
NHAG: Namibia Housing Action Group
SDFN: Shack Dwellers Federation of Namibia
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A QUALITATIVE APPROACH IN ENVIRONMENTAL
VALUATION METHOD
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Different authors have advanced various proposals for finding and estimating values for
environmental goods and services. In this field, Contingent Valuation Method (CVM) has
been used as a most conventional methodology around the glob. The CVM considerable
shortcomings, and the difficulty of reconciling conflicting monetary estimates, are also
discussed in a growing literature. Critics have questioned the appropriateness of both the
method and the technique. For most critics, the neo-classical economic value theory
underlying CBA and CVM is overly restrictive and the methodology is more unrealistic. To
remove the restriction, practitioners have tried to increase reliability and legitimacy of CVM
by using some new methodologies namely Choice Modelling (CM) and Group Based
Valuation (GBV) methods. Although CM and GBV try to simplify environmental complexity
and provide a forum of manifestation of equality among a small group of citizen-stakeholders
but, these methods still have some difficulties in practice. People are not an instrumental
measurement and they have no numeric unit for measuring environmental goods and services.
They are ordinal and their answer to an appreciation is always ordinal. It raises a question that
why we need to follow a monetary approach to find out people values. In this paper we try to
introduce a qualitative and deliberative structure to elicit respondents‘ preferences by using an
ordinal scale.
Keywords: Environmental valuation methods, plurality of environmental values,
qualitative multi-criteria decision method, ordinal scale, ARGUS method.

1) Introduction:
Proponents of neo-classical economic value theory believe that people preferences toward
nature have three properties. They are complete, continues, and transitive (Geregory, 2001;
Vatn, 2004). However, the case can be found when every body has enough knowledge to
catch the environmental aspects and a complete set of experiences to trade them offs against
each other. Monetary valuation ‗such as Contingent Valuation Method (CVM)‘ requires the
definition of commodities in a way fundamentally identical to marketed goods and services.
The essential message of this theory is that individuals are able and willing to exchange one
bundle or combination of goods for another and can do so without affecting their welfare
level. But in the real worlds a lot of studies have showed that people do not agree to trade-offs
environmental service with their income(O‘Neill, 1993; Kahneman et al., 1993; Sen, 1995;
O‘Hara, 1996; Jacobs, 1997; Sagoff, 1998; O‘Connor, 2000; Brouwer, 1999; Spash 2000b;
Perkins 2001; Spash, 2002; Wilson and Howarth, 2002; Smith, 2003; Vatn, 2004; Zhang and
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Li, 2005; Meyerhoff and Liebe, 2006; Howarth and Wilson, 2006). Inconsistency between
environmental valuation methodologies and nature of information that people hold produces
different kind of disturbances between the amount that people are willing to pay and the level
of environmental goods and services (embedding effect). To find a remedy to eliminate these
difficulties and biases, researchers have tried to use some alternative methodologies namely
Deliberative Valuation Approach (DVA) and Choice Modelling (CM). Although DVA helps
respondents to construct their preferences during the deliberation procedures (Jacobs, 1997;
Sagoff, 1998; Wilson and Howarth, 2002), but it still follows a monetary format to elicit
respondents‘ values (Sagoff, 1998; Howarth and Wilson, 2006).
Choice Modelling is another family of survey-based methodologies used for modelling
preferences for goods, where such goods are described in terms of their attributes and of the
levels of these attributes (Garrod and Kenneth 1999; Garrod G, 2004; Mogas, et al., 2006).
Thus, respondents may be asked to rank alternatives, to rate them individually using a
semantic or numeric scale or, most commonly, to choose their most preferred (Garrod G,
2004; Cooper et al, 2006). The methodology can successfully be applied in some cases with
limited number of attributes, but when the number of attributes increases, it is hard for
respondents to make a right choice. In environmental cases if one wants to take into account
different environmental criteria to cover plurality of environmental values, the number of
attributes and level of them might be simply raised to 40-50 parameters that it would be
difficult for respondents to keep those attributes in mind when they are going to make a
choice among bundle of choices (Miller, 1954; Satty and Ozdemir, 2003; Jarrold and Towse,
2006).
To elicit respondents‘ preferences consistently, we try to adopt a qualitative and deliberative
approach. It uses a Multi Criteria Decision Aid (MCDA) format to provide the opportunity to
respondents to show their preferences through a preference matrix. Before elicitation process,
a deliberative structure motivates different stakeholders to be involved in discussion and helps
them to understand the importance of different environmental criteria (Sagoff, 1998; Munda,
2004). By having a set of environmental criteria and plausible alternative plans, we use an
outranking approach to come up with people preferences through an important table and
preference matrix. A qualitative and verbal value elicitation procedure helps people to use
their experiences and knowledge more efficiently to come up with their preference toward
environmental criteria. In this methodology respondents are asked to use a 5-point qualitative
scale to attach the importance to different criteria and give their preferences in a pairwise
comparison between two alternatives on a single criterion by using a qualitative scale that will
be discussed.
The paper itself comprises five main parts. Then section 2 goes around environmental
complexity. Section 3 discusses valuation approaches and plurality of environmental values.
Section 4 gives an introduction to qualitative environmental valuation methodology with
following example. At the end conclusion gives an overview and some recommendations over
the subject.
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2. Environmental complexity and valuation methodologies:
Complexity is one of important characteristics of environment. This obvious observation has
important implications on the manner in which valuation approach and decision-making is
framed (Munda, 2004). In this way first step towards a comprehensive assessment of
ecosystem goods and services involves the translation of ecological (structures and processes)
economic and social complexity into a more limited number of functions and attributes
(Keeney et al., 1990; De Groot, 2002; Limburg et al., 2002). So any kinds of value
articulation institutions have to deal with the complexity in such a way to be sure that
respondents could make an appropriate communication with the chosen procedure (Hill and
zammit, 2000). A system is complex, if the relevant aspects of a particular problem cannot be
captured by using a single perspective (Limburg, et al., 2002; Munda, 2004). A valuation
framework must not only be able to capture the range of environmental values and engender
greater participation in planning and management it must also be able to cope with issues of
complexity, uncertainty, distribution and multiple objectives (Hill and zammit, 2000) . CVM
has little to do with complexity (O,Connor, 1999). As CVM is dealing with one criterion
(economic) it simply neglects the other environmental criteria (social and ecological)
(Diamond and Hausman, 1994).
As economic processes become more complex and trade makes them less understandable and
controllable at the local level, the need for alternative valuation methods becomes more
pressing, since the value of unmarketed goods and services is contextual and socially or
communally mediated. Discourse-based valuation fits into this trend by legitimating social
and deliberative valuation processes (Jocobs, 1997; Perkins, 2001; Howarth and Wilson,
2006). In this sense, discursive techniques can be considered as providing a forum for
discussing social value; one that serves as a constructive approach for eliciting economic
value judgments for complex environmental issues.
Choice modelling (CM), is also a new methodology to reduce the magnitude of the task
facing respondents and to reduce the computational complexity of estimation, the desired set
of attributes and attributes levels can be used to define the profiles through the specification of
a factorial or fractional factorial experimental design to estimate the utility function for the
good in question. Complete factorial designs typically offer a huge number of combinations
of profiles and the design problem condenses down into the question of how to sample from
the complete factorial design in such a way that all parameters of interest can be estimated
with reasonable statistical efficiency (Garrod, 1999). On the other hand Multi-Criteria Method
(MCA) has been suggested as a better technique especially in regards to problems where
complexity, uncertainty, distribution and multiple objectives are inherent. MCA is explicitly
capable of articulating across economic, ecological and social criteria and objectives as well
as across economic, ethical and moral values and a variety of motivations and beliefs. Thus it
does not attempt to make all values commensurable and assumes weak comparability
(Costanza and Folke, 1997; Springael and De keseer, 2004; Munda, 2004).
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3. Valuation approaches and plurality of environmental values:
A recent trend in the environmental valuation literature is toward a pluralistic conception of
value. Just as we are beginning to acknowledge and accept the diversity and complexity of
natural systems and processes, it may be time that we begin to accept and embrace the
diversity and complexity of the human situation and our interdependencies with the natural
world (Smith, 2003; Munda, 2004). By accepting a philosophy of value pluralism, we accept
the irreducibility of values to a single super-value (happiness, pleasure, utility). By accepting
a conception of value pluralism, we can become more tolerant of the methodological
comprehensiveness necessary for valuation, including multiple motivations of values and
multidisciplinary approaches to valuation (Munda, 2004). As we know different group of
society hold different kind of values about environment and different environmental criteria
have different meaning for different social groups. In this situation how do liberal democratic
institutions respond to the plurality of environmental values? How do they ensure that policy
decisions effectively reflect the array of values held by citizens?
During the last decades, opponent of Cost-Benefit Analysis (CBA) have argued that those
economic valuation methodologies that is based on a economic criterion have made a
misunderstanding of the nature of human preferences and privileges allocational or economic
efficiency over the principles. The theoretical and pragmatic defence of values that of the
environment is insensitive to the plurality of values that we associate with the non-human
world. Decisions that draw heavily on the use of extended CBA will misrepresent our
environmental values and commitments (Jacobs, 1997; Sagoff, 1998; Spash, 2000b; Smith,
2003). Typically, environmental economists believe that biases within CV can be eliminated,
given more research and greater sensitivity in surveying. However, these biases may in fact be
a misunderstanding of the nature and diversity of values that we associated with the nonhuman world (Smith 2003). People may have a wide range of wants and preferences which
will be influenced by their particular moral outlook. Utilitarian resolves these conflicts by the
neutral and impersonal rule that of all the policies available to government, the one which is
likely in its consequences to procure the greatest amount of want satisfaction is the course
which should be chosen. Individual preferences are shaped by a number of factors that will
affect either behaviour in existing markets or responses in valuation approaches. They include
availability of information and, social and economic constraints. An individual may not be in
an economic or social position to act on information (this is one of the limitations of hedonic
pricing method) or their sense of how it is possible to make trade-offs between different
environmental criteria (it is one of limitation of state preference methods). Aesthetic and
ethical considerations are qualitatively different from economic valuation. What, after all,
does the economic value of an obligation to future generation, or of the commitment to the
preservation of aspects of the non-human world, actually mean? That economists generate a
monetary value is unquestionable; what precisely that value represents is another matter.
Obligations, duties and commitments to environment are judged by other criteria than utility.
CBA is an excellent example of an aggregation technique that priorities allocational
efficiency. But, according to value pluralism, efficiency is just one of a diversity of values that
might guide policy decision. Conditions need to be created in political institutions in which a
diversity of what may be incommensurable and incompatible values, goods or decision rules
in judgments can be appealed to, and the alternative policy options that emerge assessed.
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Deliberative valuation approaches is a new methodolgy that wants to add social equity to
economic efficiency criterion (Jocobs, 1997, Sagoff, 1998; Wilson and Howarth, 2002;
Howarth and Wilson, 2006). The reasoning behind the deliberative approach is a relatively
straightforward extension of social equity as procedural fairness (Wilson and Howarth, 2002).
Although deliberative valuation approach provides a forum of manifestation of equality
among a small group of citizen-stakeholders and involves open deliberation focused on the
task of consensus reaching about the social value of an ecosystem good or service, but it did
not explain how different social group of society might be satisfied from out put of
deliberative approach (Smith, 2003; Tompkins, 2003). Consensus is an important aim for
deliberative methods and it supposes individual can reach a consensus after a short or long
deliberation and reasoning. Consensus could be captured if all the information about problem
on hand was available and understandable and all different parties have the same benefit
through those environmental services. In reality, different groups of society have different
aspects about environment. In this situation, making a consensus is possible but, it is
extremely cumbersome. On the other hand we can not be sure that a consensus is always the
best option among different alternatives. Some times a consensus reaching process can make
some difficulties for an open dialogue (Smith, 2003; Springael and De Keyser, 2004). It is
because an expectation of consensus can create a barrier to critical dialogue and lead to
further marginalization of perspectives (Smith, 2003).
As we explained choice modelling is one of those methods that try to capture different
environmental values by taking into account different environmental attributes (Garrod, 2004;
Cooper et al., 2006). In CM respondents are presented with various alternative descriptions of
a good, characterised by a set of independent attributes and differentiated by variations in the
levels of these attribute, and asked to provide information on their preference for the various
alternatives. Proponents of CM approach believe that CM mimics real choice environments;
they more accurately predict actual choice. Here a question rises that how much we can be
sure that participants can make a right choice between different alternative choices. As we
know the human mind can not handle more than 7±2 attribute at the same time (Miller, 1954;
Satty and ozdemer, 2003; Jarrold and Towse, 2006). So it is obviously clear that adding more
attributes to cover plurality of environmental values makes it hard to compare different
options with some attributes. An outcome of these discussions might be that the political and
social framework must find a place in some multi-attribute methodologies that can handle
different kind of information in a same way and with the easiest procedure to be sure that
people may not mixed up different environmental attributes (Munda, 2004; Costanza and
Folke, 1997.
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4. A deliberative multi-criteria approach in environmental valuation:
An important difficulty face to environmental valuation methods is how a researcher can add
more criteria without confusing respondents with extra information. How valuation
methodologies can satisfy three properties of plurality of environmental values, environmental
complexity and social equity to be sure that those elicited values can be considered as a true
individual preference. We know that in some way plurality of environmental values and social
equity would be captured through the group deliberation (Jocobs, 1997; Sagoff, 1998;
Howarth and Wilson, 2006). On the other hand it seems that CM can consider different
environmental criteria (ecological, social, and economic) in a same way without using
commensurability. By taking into account the advantage of these two methodologies, we tried
to establish a new framework for environmental valuation. The new methodology is a
deliberative multi-criteria valuation method that can elicit respondents‘ preference more
consistent with respondents‘ information. Figure 1 shows a simple pattern about a MultiCriteria Decision Aid (MCDA). As we can see in the first part (construction) we can construct
preferences and in the second part (exploitation) social values would be exploited (Guitouni
and martel, 1998).

Figure 1. Schematization of a MCDA method, (Guitouni and
Martel, 1998)
In general, MCDA methods have not been considered very relevant by researchers to elicit
environmental value in the past (Munda, 2006). Even when researchers used them, they
transform the qualitative values to quantitative form (cardinalisation of criterion weights
through using cardinal or ratio scales) to achieve statistical properties to analysis the results
that it can change the quality of information (Tompkins, 2003; Proctor and Drechsler, 2003,
Springael and De Keyser, 2004). If we refuse any kinds of trade-offs between environmental
goods and market products, consideration of a method with assumption of weak
commensurability between different dimension would be appropriate.
To move in a right direction and to avoid applying cardinalisation, we established following
stages (figure 2). Figure 2 schematises the different steps of the methodology to find out
respondents‘ preferences. The two first steps, problem and stakeholder identification are
completely related to each other. In this way, the institution analysis involves the study of how
rules shape human behaviour and how institutions can be supposed as a law or as a rules-inuse and norms.
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A stakeholder analysis helps us to identify primary stakeholders (groups) (Munda, 2004).
Stakeholders include all those who affect, and/or are affected by, the policies, decisions, and
actions of the system. (Grimble and Wellard, 1997) define the term stakeholder as ‗any group
of people organised or unorganised, who share a common interest or stake in a particular issue
or system‘. Broader definitions include policy makers, planners and administrators in
government and other organisations as stakeholders in the issue at hand. Often, it is possible
to identify many groups which will have some interest in the problem.
Problem identification
Institution
Analysis
Stakeholder
Analysis

Identification of stakeholders

Group deliberation and reasoning to reach enlarge
mentality

Establishing of scenarios and criteria through a
group deliberation

QMCDA

Making an impact matrix of those scenarios and
criteria by using different experts‘ knowledge

Ranking of the criterion by using a 5-point
qualitative scales

Modelling of respondents‘ preference structures by
making a pair wise comparison

Eliciting social interests and values by considering
a mathematical procedure

Using a qualitative multi-criteria decision aid
(ARGUS) to find out individual alternative rank

Using Branch and Bound algorithm to
Construct a group alternative rank

Figure 2. Scheme of the environmental valuation processe (adapted from Munda, 2004).
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Deliberation of stakeholder would be our next step. It should be clear that this step is a
preference construction process for stakeholders. Preferences are social and they are result of
learning both about what is attainable and what is socially reasonable or permissible.
Preferences are plural. It means that they are neither complete and nor continues. They are
organized in classes between which trade-offs are blocked or heavily restricted (Tompkins,
2003; Smith 2003; Vatn, 2004). For a discussion to be called deliberative it is essential that it
relies on mutual exchange of arguments and reflections rather than decision making based on
the status of the participants, sublime strategies of persuasion, or socio-political pressure.
Deliberative processes should include a debate about the relative weight of each argument and
a transparent procedure for balancing arguments (Habermas, 1984). In addition, deliberative
processes should be governed by the established rules of a rational discourse. (Renn, 2006)
Deliberation can produce common understanding of the issues or the problems based on the
joint learning experience of the participants with respect to systematic and anecdotal
knowledge. Deliberation can produce a common understanding of each party‘s position and
reasoning and thus assist in a mental reconstruction of each actor‘s argumentation (Renn,
2006). As we are dealing with public good, we propose to use a deliberative structure to find
out what are the most socially desirable alternative plans and important environmental
criteria. This stage is very important, because we are going to elicit respondents‘ preferences
through the criterion weight and a pairwaise comparison of alternatives on different
environmental criteria. Deliberative structure by using a neutral moderator and a group of
experts can guarantee the possibility of using different knowledge from different actors. It
also increases validity and legitimacy of the procedure. (Jacobs, 1997; Sagoff, 1998; Wilson
and Howarth, 2002; Munda, 2006). When the group wants to come up with a list of criteria,
four parameters have to take into account, (Tompkins, 2003):
1.
2.
3.
4.

Completeness (all criteria are reflected)
Decomposability (the criteria cannot be refined into further sub-criteria)
Absence of duplicates
Minimum size

In general, the criteria should be complete and exhaustive in that they cover all possible
aspects of the decision making problem and make the analysis complete. At the same time,
the criteria should be mutually exclusive (non-redundant) so as to prevent ‘double counting‘
(De Groot et al. 2002; Proctor and Drechsler, 2003; Hompkins, 2003). The selection of
criteria should be based on what is learned through the participatory process (Jacobs, 1997;
Munda, 2004; Munda, 2006; Howarth and Wilson, 2006). Of course before group deliberation
the experts introduce some important and obvious criteria, that group can start developing
additional criteria. This procedure is more important when the group wants to discuss about
future alternatives plans. It is because the entire list of alternatives should be socially
desirable and practically applicable. To find out a list of desirable alternatives a consensus
reaching approach would be the best option. But if the group couldn‘t make any consensus
around the alternatives, the expert panel can choose a package of the alternatives according to
individual opinions.
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After finding the alternatives and the criteria, the next step is making an impact matrix (IM).
Making an IM is an important task. To make an IM we need to use knowledge of experts in
different branches to find out the influence of each alternative on each single criterion. This
procedure makes the IM more objective rather than subjective and increases the IM validity
(De Keyser and Peeters, 1994; Proctor and Drechsler, 2003; Tompkins, 2003). After making
the IM table we have to add some statistics and basic information about the criteria. This
information simply gives some ideas around environmental criteria and makes it easy to judge
about different alternatives. All of information should be completely neutral to avoid
influencing the respondents‘ preferences.
We believe that the involvement of all the parties in the procedure is a necessary step but
elicitation of environmental values should be through an individual process. We rather prefer
this method, because a consensus through the group deliberation is not always an acceptable
option (Smith, 2003; Tompkins, 2003; Howarth and wilson, 2006). Of course deliberative
democracy aims to engage people into policy making processes but, it is not always by
involving them in the whole parts. (Pykäläinen et al, 1999). Deliberative democracy is not
necessarily contiguous with direct, face to face visions of democracy (Smith, 2003). Here the
principles of democratic deliberation point to all affected interests having a voice. As Smith
(2003) mentioned, group deliberation should satisfy two important characteristics:
Inclusiveness‖ are all voices heard?‖ and unconstrained dialogue ―is deliberation defended
against strategic action on the part of powerful interests?‖ In our method group deliberation
takes place in early stages and it simply gives the opportunity to lay people to be involved in
the group discussion and they can easily express their opinions and increase their knowledge.
Exploitation process would be rather individualistic; because group dynamic is a strong
barrier in group deliberation and it forces people to act in some way that they don‘t like (De
keyser and Peeters, 1994; Smith 2003).
Following stages are necessary to elicit respondents‘ preferences and aggregate them together.
1- The respondent's preference on each criterion is modelled by using an ordinal
measurement for the importance of each criterion.
2- The intensity of preference of respondents on two alternatives x i and xj on a criterion
k is modelled by using an ordinal measurement.
3- A multidimensional scaling method would be used to visualised respondents‘
preferences
4- Aggregation of respondents‘ preferences on one criterion will be done by using a
mathematical procedure.
5- A Qualitative Multi-Criteria Decision Aid (ARGUS) can be used to find out
individual alternative rank.
6- By using a Branch and Bond algorithm we can construct a group alternatives‘ rank
(social rank) around those alternatives.
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4.1. Applying a qualitative multi-criteria valuation method:
As we explained, after establishing different stakeholder groups and making an impact matrix,
we have to start eliciting respondents‘ preferences toward those environmental criteria. To do
this, we choose an outranking approach to come up with respondents values. It starts attaching
importance to different criteria. Weights in the framework are clearly meaningful only as
importance coefficients and not as trade-off (since different ethical positions leads to different
ideas on criterion importance). This also implies that the aggregation conventions used should
be non-compensatory mathematical algorithms. Non-compensability implies that minorities
represented by criteria with smaller weights can still be very influent (Munda, 2004). The
weight of a criterion in a multiple criteria method can indicate the importance that the
participant attaches to that criterion and can be used as a scaling constant. The experiences
with users have shown that using an ordinal scale is easier than expressing the weights on a
ratio scale (Miller, 1955; De Keyser and Peeters, 1994; Saaty and Ozdemir, 2003; Springael
and De Keyser, 2004). This is one of the reasons why we propose an ordinal scale to measure
the weights. The following ordinal scales reflect the importance of a criterion: not important Indifference - important - very important –extremely important.
Table 1: The importance of each criterion
Criterion
f1
f2
....
fm

Importance

The participants must indicate for each criterion, by selecting a value from the above ordinal
scale, how important that criterion is for him and fill in the table 1. In other words, the
decision maker must rank and classify the criteria. The role is to find out a procedure that can
tackle more efficiently with complexity and incommensurability that have been attached to
the environmental goods and services. It would be possible that we add or remove the number
of importance classes according to the problem at hand.
Next step is modelling of the preference structure of a respondent (decision maker). It might
be done in two ways. The first way is to ask the decision maker to give the intensity of his
preference between two given alternatives on a certain criterion. This intensity will basically
depend on the difference between the values of the two alternatives on the criterion. (De
Keyser and Peeters, 1994; Springael and De Keyser, 2004). In the PROMETHEE methods
(Brans and Vincke, 1985; Pohekar and Ramachandram, 2004) the intensity of the preferences
is a value between 0 and 1. The intensity of preference direction is criticized because the
intensity of preference can not be limited (Max 1 in PROMETHEE) because the larger the
difference, the larger the intensity of preference (Brans and Vincke,1985; Pohekar and
Ramachandram, 2004). The second way is to use credibility. For each couple of alternatives
(a,b) one determines on each criterion j the concordance index cj(a,b) (being a value between
0 and 1) which reflects in which way one can affirm that "alternative a is at least as good as
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alternative b". Besides the concordance indexes, discordance indexes are determined and all
are aggregated into a degree of credibility (ELECTRE III) (Roy, 1978; Munda, 2004). The
intensity of preference is an interesting way of modeling the preference structure of the
decision maker and shows that the intensity of preference can be modeled without the above
mentioned criticism by means of an ordinal variable. Consider the following formulation of a
multiple criteria problem:
Max {f1 (x), f 2 (x)... f k (x) | x A} (Where A is a finite set of possible alternatives).
Consider the evaluation of two alternatives a and b on the criterion fi(x): fi(a) and fi(b) and
suppose fi(a) > fi(b). Based on fi(a) and fi(b), the decision maker can express his intensity of
preference, for alternative a compared to alternative b, by selecting one of the following
qualitative values:
indifferent (= no difference) - small preference - moderate preference - strong preference very strong preference.
These are values of a variable measured on an ordinal scale: ordering in magnitude is possible
but there are no equal intervals (De Keyser and Peeters, 1994; Springael and De Keyser,
2004). Because the representation on the intensity of preference by numbers is not unique and
does not add anything but increase possible confusion with an interval or ratio scale, we
propose to use in this method the qualitative values for representing the intensity of
preference on an ordinal scale. This does not change in any way the character of the scale of
the variable. The modelling of the intensity of preference by means of an ordinal variable can
be illustrated by figure 3 for evaluations on an ordinal scale. As we can see the intensity of
preferences are not limited and respondent is able to add some extra qualitative values to the
list.

Figure 3. The intensity of preference for evaluations on an ordinal data (De Keyser
and Peeters, 1994)
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For this step, a preference matrix is constructed which the columns and rows include the
influence of alternative scenarios on a single criterion. In this manner, respondents can
concentrate just on one criterion and do not need to think about other criteria. We can then:
Table 2. Preference matrix for a criterion k

Alternatives from worst to best

Alternative values from worst to best
(from each participant‘s point of view)

Fk(xj)

V1

V2

…..

Vm

fk(xi)
V1
V2
…
Vm

Indiffer
ent

Indiffer
ent

Indiffer
ent

Indiffer
ent

1) Order the possible values for a criterion from worst to best (V1 to Vm respectively) (table
2). It allows participants expressing their opinion about different alternative values according
to their views and it gives the opportunity to researcher to see respondent‘s rank about those
alternatives. So the preference structure matrix is adjustable with respect to the participants‘
opinion and can show different actors attitudes on that specific criterion.
Complete the preference matrix (see table 3) by asking respondents to fill the lower triangle
of the matrix by using 5-point qualitative scale. So in each cell, participants have to use one of
those five values to make a pairwise comparison between two alternative values. For
example, Table. 3 gives an IM table with four anonymous alternatives and eight criteria
(Alternatives in the IM table are anonymous because we rather prefer to elicit real preferences
than political preferences). We took the first column (Plant diversity criterion) and we will ask
respondent to rank alternatives from worst to best. It would be his or her opinion how
evaluates those alternatives. The values in each cell of the preference matrix must obey
certain rules:
- The value of a cell will be the same or higher than the value of the cell just above it.
- The value of a cell will be the same or higher than the value of the neighbouring cell on the
right.
But we treat all by using 5-point qualitative scale from indifference to very strong preference.
It is the easiest way for respondents to explain their preferences by using a qualitative scale. A
preference matrix can easily give the opportunity to people to make their choice between
different alternatives on a single criterion.
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Table 2.
Social
Cost of
P l a n t Water Wild life S o i l
Recreation Cultu ra l
Education
plans(
diversity supply Diversity Conservation
(score*) attributes
Alternatives
(score*)
million
$)

A

B

C

D

Moderat e
Support

7 scores

6 Scores

Moderate
Support

10

Small 1 0 %
3 T o n
Neutral
3 Scores
Support Increase
Per Hectare

3 Scores

Small
support

25

4 Scores

S m a l l
Opposition

35

7 scores

Strong
opposition

55

Neutral

5 % Moderate
Increase Support

5 Ton per
Hectare

15% S m a l l
7 Ton per 4 Scores
IncreaseOpposition
Hectare

Stro ng Neutral S t r o n g
support
support

4 Ton Per
Hectare
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Table 3. Eliciting respondents‘ preferences through a preference matrix.

Impact Matrix
Criteria

* The maximum score would be 10 for the best condition
Plant diversity

Alternative values from worst to best
(from each participant‘s point of view)
Direction of increasing or fixing of preferences

Direction of increasing or fixing of preferences
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Table 4.
Strong
support

Neutral

Small
Moderate
Support
Support

Strong
support
Neutral

Small
Preference
Strong
Small
Support Preference
Moderate Very
Support strong
preference

Moderate
Preference
Moderate Moderate
Preference Preference

Respondents are familiar with this kind of comparison because they use it every day to show
their attractiveness toward any kind of objectives. On the other hand the methodology
simplifies environmental complexity by taking into account just two alternatives on a single
criterion. It means respondent doesn‘t need to take into account so much information when he
wants to construct his preference among two alternatives. The methodology helps respondents
to focus on one aspect of the environmental problem and it eliminates influence of other
criteria on that specific criterion. Having enough knowledge (through the group deliberation)
and eliminating the influence of other criterion (by focusing just on one criterion), we can be
rather sure that respondents can construct a pure preference toward those environmental
criteria (Diamond and Hausman, 1994). The process will be done through a face to face
process and respondents receive enough time to fill in the preference matrix and making a
pairwise comparison.
The preference matrix shows us respondent‘s attitudes and how they react according to the
different alternatives. To visualised respondents‘ preferences and giving a map of their
directions, we use a multidimensional scaling approach to make a map from respondents‘
answer. It uses the ordinal information to build a two or three dimensional image to explain
respondents‘ preferences and tries to make some clusters among different respondents and to
find out different group of people that have similar preferences. Through the elicited
information we can make different groups and sub groups to recognise different preferences
and draw a distribution graph around our participants‘ preferences.
To find out individual ranks around those alternatives and criteria we need to aggregate the
qualitative information in the preference matrix. One of the difficulties in Multi-Criteria
Decision Making (MCDM) is how to aggregate the participants‘ specific information.
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MCDM methods differ according to how the weight and preferences are combined
(Tompkins, 2003; Proctor and Drechsler, 2003; Springael and De Keyser, 2004). To help
policy maker to find out more easily individual ranks we propose to use a Qualitative MultiCriteria Decision Aid (QMCDA) namely ARGUS method. ARGUS is an outranking method
and stands for Achieving Respect for Grades by using ordinal Scales.
The method helps us to handle quantitative and qualitative value as well. We believe that this
procedure can make a contribution to complex decision making by using the group input in
policy making processes to increase validity and legitimacy of final decision and on the other
hand giving the same opportunity to policy makers to make a socially desirable plan.
The best social alternative rank obviously is a consensus rank among all the individual ranks.
We propose to use a mathematical procedure to come up with the final rank. We chose Branch
and Bound Algorithm to make a social rank. It uses Kendall‘s rank correlation coefficient to
find out the best rank that is the closest one to all individual rank (Springael and De Keyser,
2004). With this procedure we cab be sure that the group rank is the closest option to all
individual ranks.
5. Conclusion:
As Blamey says ―Ecological economics needs to be more psychologically realistic than
environmental economics, as well as more ecologically realistic‖ (Balmey 1998). If we want
to use environmental valuation techniques to estimate social value of public goods in order to
inform policy makers, why we can not use a qualitative procedure to come up with people
preferences? Stakeholders‘ preferences can be incorporated into MADM models through a
weight elicitation process, and different management impacts to reflect their preferences. This
appears to be a useful approach, by taking into account incommensurability of different
evaluation criteria and stakeholder preference weights (Tompkins, 2003).
We believe that the absence of direct market parallels, the complexity of environmental aspect
both affect the ability to judge and the possibility to calibrate a true and valid preference
toward the environmental goods and services. People can not make a right estimate about the
amount that they are willing to pay because; it is rather too far from their imagination. It is
precisely the lack of experience both in markets for environmental commodities and in the
consequences of such decision that makes contingent valuation questions so hard to answer
and the responses so suspect (Diamond and Hausman, 1994). Different kinds of drawbacks
that have been attached to the monetary approaches show that people are not consistent with
the amount that they express (Kahneman and Knestch, 1992; Dimaond and Hausman, 1994;
Grant, 1998; Spash, 2000b). Although these problems have been recognized in the literature
for over a decade, they have not been solved. Thus, we conclude that the tripartite valuation of
efficiency, sustainability, and equity implications of natural capital, for which there may or
may not be substitutes, suggests at best a deliberative multi-criteria valuation framework
(Costanza nad folke, 1997).
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To improve the drawbacks of existing methodologies about environmental valuation, we
propose an approach that relies on ordinal values and verbal procedures. This is based on the
belief that stakeholders are more satisfied to use a qualitative scale to explain their
preferences rather than expressing a monetary value to express their willingness to pay. Using
a qualitative method would stimulate stakeholders to express their attitudes and believes
around alternative scenarios more easily (Miller, 1955; De Keyser and Peeters, 1994, Brouwer
et al., 1999 Chilton and Hutchinson, 1999). On the other hand the increased knowledge of
people about the environmental ethics has resulted in a protest behaviour about the trade-offs
between non traded environmental services and market products. Spash (2000) shows that
protest bids are a function of lexicographic preferences. So It is which using an advanced
deliberative and a QMCDA allows us to take into account different environmental criteria and
helps respondents to understand difficult part of environment aspect by decomposing the
problem to simple parts.
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ZIR VALLEY NEAR ANKARA IN TURKEY
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This paper is concentrated on landscape planning and management method for river basins in
the example of Zir Valley in Ankara/Turkey using information technologies within the
context of European Landscape Convention and European Water Framework Directive.
Landscape planning is identified by European Landscape Convention (2000) as a strong
forward-looking action to enhance, restore or create landscapes. By the same Convention
landscape management is defined as an action, from a perspective of sustainable development
to ensure the regular upkeep of a landscape, so as to guide and harmonize changes which are
brought about by social, economic and environmental processes. The European Water
Framework Directive (2000) is a set of guidelines for managing large bodies of water, and its
principle action is to identify water bodies and the surrounding land area - these are called
River Basin Districts.
A systematically constructed National Approach for River Basin Management, in the present
work, and landscape planning and management method as its constructive part was explained
in Zir Valley example using information technologies. The paper was constructed in following
content: (i) Landscape characteristics of Zir Valley (ii) The environmental burdens created by
human pressures (iii) Landscape Planning and Management Strategies.
Key words: River Basin, landscape planning, landscape management, European Landscape
Convention, European Water Framework Directive

INTRODUCTION: Purpose and scope
The purpose of this paper is to suggest a ―landscape planning and management‖ method for
river basins in the scope of European Landscape Convention (ELC) and European Water
Framework Directive (WFD) in the example of Zir Valley near Ankara in Turkey. The method
was structured under the umbrella of a proposed ―National Approach for River Basin
Management‖ by this paper. The main inspirations of the paper are common landscape
dimensions between ELC and WFD. ELC (2000) aims to promote landscape protection,
management and planning, and to organise European co-operation on landscape issues, and
Turkey has committed by law to execute all requirements of the convention by the official
newspaper issued July 23, 2003 with No 25181. A Landscape Protection Department was
formed under the Ministry of Forestry and Environment in 2003, and one of the primary tasks
of the department is to develop a guideline to be used in defining the landscape characteristics
of the county.
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Article 5C of ELC about identification and assessment states that, ―with the active
participation of the interested parties, each Party undertakes: i) to identify its own landscapes
throughout its territory; ii) to analyse their characteristics and the forces and pressures
transforming them; iii) to take note of changes”. In Europe, several methodologies are present
for landscape characterisation, and still no consensus in defining common code in defining
European landscapes.
The efforts on the implementation of the WFD in Turkey within the content of National
Program for the Adoption of the Acquis are ongoing. The Article 1a of WFD (2000) states one
of the purpose of the directive as prevents further deterioration and protects and enhances the
status of aquatic ecosystems and, with regard to their water needs, terrestrial ecosystems and
wetlands directly depending on the aquatic ecosystems. This mentioned purpose of WFD is
aimed to integrate, by this paper, with landscape planning and management purposes taking
into account only the terrestrial parts of the ecosystem to which surface water and ground
waters depend upon. In other words, the chemical and ecological status of surface water and
ground water are out of scope, no strategies produced for that landscape elements. Directive
Member States are enforced by Article 13 to ensure that a river basin management plan will
be produced for each river basin district lying entirely within their territory. Accordingly, river
basin management plans is expected to cover the following elements by Annex VII as follow,
of which the first tree requirements are the subjects of this paper.
1. A general description of the characteristics of the river basin district
2. A summary of significant pressures and impact of human activity
3. Identification and mapping of protected areas as required
4. A map of the monitoring networks
5. A list of the environmental objectives
6. A summary of the economic analysis of water use
7. A summary of the programme or programmes of measures
8. A register of any more detailed programmes and management plans
9. A summary of the public information and consultation measures taken
10. A list of competent authorities
11. The contact points and procedures for obtaining the background documentation and
information
The river basins as physiographic landscape units can be considered the base of the landscape
characterisation, so that the purposes of the ELC can be integrated with the purposes of WFD
(2000) in which the final target is to reach the best ecological and chemical condition in
European waters. Both ELC and WFD are their infancy period and there are lots to learn. The
purpose of this paper is to integrate those two European intentions considering their landscape
dimensions in common, so that integrate their targets into landscape planning and
management efforts.
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Ecological knowledge in landscape planning and management prerequisite to undertake all
landscape analysis works within the ecological boundaries with the concern of maintaining
the lifecycles of the earth. On the other hand, the ecological boundaries, or the limits of the
landscape units, have lots of layers created by different ecosystem functions and structures
changing in time and space. This chaotic can be overcome taking river basins as descriptive
and administrative units for landscape planning and management purposes. Then, other
ecological concerns can be overlapped with those basins to execute commitments of both
ELC and WFD. This paper is aimed to example this suggestion in Zir Valley near Ankara.
Zir Brook of Zir Valey is accepted as a distinctive landscape unit from surrounding
considering its site special characteristics without developing and executing an overall
landscape characterisation method. The purpose of this paper is not to suggest a method for
landscape characterisation as ELC prerequisite, but is to suggest a landscape planning and
management method within the context of ELC together with WFD. Only natural landscape is
of concern in this work since cultural landscape is out of scope in WFD, so that no any
common part of it with ELC to integrate each other.
Lastly, landscape planning and management strategies with respect to the definitions by ELC
were produced as an indispensable part of Strategic Landscape Planning of proposed
―National Approach for River Basin Management‖ by this paper.
STUDY AREA AND METHOD
Zir Valley
Zir Valley (appr. 8 km) is located approximately 30 km far from Ankara though the west.
Yenikent settlement is at northeast of the valley (Figure 1). Zir Brook is downstream part of
Ova River. The valley presents distinctive landscape unit within the Murted Plateau of Ova
River.
The distinctive landscape characteristics of the Valley were given below:
- Long, respectively depth and wide valley system distinct the study area from surrounding.
In addition, interesting geomorphologic features, such as caves and rock formations that
look like fairy chimneys are the add values for mentioned distinctiveness.
- Alluvial geological layer of the valley contain underground water which are very suitable
for water extraction up to 25-30 m depth.
- Considerable population of White Vulture (Neophron percnopterus) ile Red Vulture (Gyps
fulvus) which have conservation concern.
- Historically verified famous dense oak tree population of the valley were destroyed
severely, only small patches remains up to now.
- Its closeness to city centre creates important potential to facilitate recreational demands.
Also, it makes valley attractive for localization of industrial investments.
- Considerable cultural value by the means of its archaeological and historical assets
- Landfill area for solid wastes and water treatment area of Ankara city are located very
close to the Zir Valley.
- Sand and stone extraction activities at valley destroy the visual landscape quality as well
as wildlife habitats.
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Landscape Planning and Management Approach
Planning approach developed by ġahin (1996 and 2002) was adapted to that work to
recommend a model for landscape planning and management. The adapted method comprises
of three integrated main frames (Figure 2): (i) River Basin Management Scheme, (ii) Strategic
Landscape Planning, (iii) Holistic Assessment Method, which are the systematically
constructed and integrated frameworks of mentioned National Approach for River Basin
Management. Strategic Landscape Planning (SLP) indicates the steps that should be executed
in land development decisions.
The SLP (ġahin 2002) consists of three steps with different sets of objectives as follows:
-

Step 1: Landscape strategies
Step 2: Landscape development plan - land-use pattern development (site selection) via
Holistic Assessment (HA)
Step 3: Landscape management (including feasibility for investment projects)

The method called ‗Holistic Assessment‘ within the framework of SLP determines capability
or suitability of land for certain uses. ―Conservation demand‖ considering ecological elements
and processes of the area, and ―development demand‖ considering self-sufficiency of the area
in economic sense are the struggles for valuation of Holistic Approach (ġahin 2002). The
―feasibility‖ for investment projects includes cost and benefit analysis for market and nonmarket (natural assets) values, and also an environmental impact assessment statement.
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Figure 1: Study area

RESULTS
Landscape characteristics
Each landscape has a specisific set of keystone processes, a set that changes over time. There
are five general categories of keystone processes that form landscape function and structure:
geomorphological processes, climate change, colonization patterns and growth of organisms,
local disturbances of individual ecosystems, and cultural processes (Forman and Godron
1986, Marrucci 2000). Each category potentially contains a wide array of actual keystone
processes. There is no a priori means of identifying the keystone processes of a particular
landscape. In this paper geomorpholgical processes and collonization pattern of organisms
were studied.
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Geomorphological processes refer to the creation of landforms (Ritter 1978; from Marrucci
2000) and its components. They involve crucial life cycles, plate tectonics, erosion,
deposition, glaciation, etc. In this study the hydrological cycle was taken into account
considering surface and ground-water content of the study area. For hydrological cycle, the
aquifers recharge and discharge areas were analyzed. The method that was adopted from
Buuren (1994) enables the identification of infiltration (aquifer recharge) zones, so that the
areas that must be firstly preserved for the purposes of the continuity of hydrologic cycle as
well as for the connectivity of fragmented landscapes of the area. The permeability of
geological and soil structure of the study area were overlapped and mapped using GIS spatial
analysis tools (Figure 2)

Figure 2: Landscape function regarding hydrological cycle
Colonization patterns and growth of organisms, may occur over long or short periods, and
may be natural or anthropogenic. Because the biology of a landscape is such an important
aspect of its ecology, the establishment of life forms plays a critical role in landscape
evolution. All study area within the delimited boundary is at rural character and no serious
disturbance regime considering ecosystem functioning, except river and riverine corridor.
Disturbances/Pressures by human activities over connectivity are of concern.
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Human pressures
WFD (2000) states that Member States shall collect and maintain information on the type and
magnitude of the significant anthropogenic pressures to which the surface water bodies in
each river basin district are liable to be subject. In that subject, ELC (2000) states along the
lines of Article 5C that each Party should: (i) identify its own landscapes throughout its
territory; (ii) analyse their characteristics and the forces and pressures transforming them; and
(iii) take note of changes. Combining those statements of both regulation, human pressures at
the study area can be summarized as follow:
-

No ecological assessments or ecological status evaluations within the boundaries of river
catchment and/or its micro-catchments.
- Habitat deteriorations by sand and gravel mining activities, trees clearance, hunting.
- Ground water consumption, and surface water pollution by industrial discharges
Landscape Planning and Management Strategies
a) National Approach for River Basin Management
Figure 3 shows the proposed National Approach for River Basin Management. The
components of the Figure were explained followingly.

* Executed step by this paper
Figure 3: River Basin Management Scheme (Adapted from ġahin, 1996)
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-

-

-

-

-

-

Landscape Character Area (LCA)-named by the paper: ELC enforces each Party to
determine the landscape characteristics of country. LCA resemble a character area that is
suggested to determine considering river basins and river basin districts.
National Landscape Policy –named by the paper: It is supposed to be constructed as a
regulation to execute ELC.
River Basin District - named by WFD: Article 2 of WFD defines it as the area of land
and sea, made up of one or more neighbouring river basins together with their associated
groundwaters and coastal waters, which is identified under Article 3(1) as the main unit
for management of river basins.
River Basin Management Plan (RBMP) - named by WFD: Article 13 of WFD states
that Member States should ensure that a river basin management plan is produced for each
river basin district lying entirely within their territory. Landscape Information System and
Landscape Protection Strategies are required to prepare under the requisites of ELC, and
they are supposed to be integrated with RBMP
Administrative Unit –named by the paper: The board is supposed to develop, execute
and monitor the requisites of the RBMP that will cover management program, information
management and monitoring, and defining expected ecological status for the river bodies.
Strategic Landscape Planning: Strategic landscape planning consists of the process of
defining objectives related to the landcape conservation and development, and producing
strategies to reach those objectives. WFD itself also can be considered as a set of strategic
planning because of defining the objectives in accordance with the identification of
reference conditions for the surface water body types to reach the best ecological states,
and also setting priorities (measures) to reach the expected ecological states.
National Platform: The main problem related with the water management in Turkey is
the lack of coordination and cooperation among the competent authorities. The National
Platform for Water Management was established in 2002 in Turkey to solve this problem,
and the involved institutions are: State Hydraulic Works, Ministry of Environment and
Forestry, Ministry of Agriculture and Rural Affairs, Ministry of Health, Ministry of
Tourism and Culture, State Planning Authority, General Directorate of EU in Turkey,
Others.

National and local level content of the scheme are summarized below:
1. National level
-

-

Turkey has 26 main river basins, and those are grouped into six River Basin Districts with
the approval by River Basin National Platform (Grontmij 2003). Mentioned Districts are
considered as management units/administrative units for river basins, and River Basin
Management Plans (RBMP) for each of them should be published by Member States of
EU at the latest nine years after the date of entry into force of WFD. Although Turkey is
not a member country, the requirements of the regulation is a scope of concerns in
National Program for the Adoption of the Acquis.
Landscape character areas should be integrated with the boundaries delimited for RBMP.
The strategies to be stated in RBMP under the umbrella of WFD should be parallel with
the landscape strategies to be produce under the umbrella of ELC.
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-

-

The data stored in proposed Landscape Information system should be easily accessible in
the development of River Basin Management Plan.
2. Local Level (in the example of Zir Valley)
Landscape planning and management activities for such a landscape character area in
local scale (Zir Valley scale) are suggested to produce within local scale micro-catchment
area like as shown in Figure 2 with strong consideration of and integration with upper and
lower scale environmental conditions, decisions, plans, programs, etc. The valley itself
were accepted as a distinctive landscape character area, and it is integrated with the
approach of taking river catchment boundaries into consideration as a planning area

b) Landscape Planning strategies
-

The continuity of the landscape should be ensured by the conservation, enhancement and
improvement of the landscape structure and function. In that sense Figure 4 shows the
areas of importance.
- Ecological integrity should be provided with ecological network creation. Creation of
ecological network makes ecological processes more efficient, protects the integration
with near environment, maintains the hydrologic system, enhances biological diversity
and comforts the species movements (Zonneveld 1994).
c) Landscape management strategies
-

-

-

A landscape information system (cyber-landscape) should be created integrated with
the national information system which is under construction through the e-government
program in Turkey.
The river water quality should be managed and human pressures should be controlled
via implementation of existing laws and regulations.
Landscape planning and management activities of Zir Valey and brook itself should be
administrated by Local Authority. Considering existing regulation, Environmental
Plans at 1/100 000 scale are the convenient tool to develop landscape conservation
strategies.
Historically verified famous dense oak tree population of the valley were destroyed
severely, only small patches remains up to now. Re-vitalization of oak population at
valley should be implemented in the areas of vegetation cover improvement.
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Figure 4: Planning strategies
DISCUSSIONS
The paper asserts its contributions with the following subjects:
-

Integration of ELC and WFD via common landscape dimension of them, accordingly
Structuring National Approach for River Basin Management, within its context
Structuring Landscape Planning and Management process
Landscape character areas definition via key stone processes and micro-basins
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CULTURAL COLLISION AND PATTERN RECONSTRUCTION OF NATIONAL
FOREST PARK IN METROPOLIS
A CASE STUDY IN ZIJIN MOUNTAIN, NANJING
LI MINGYANG
College of Forest Resources and Environment , Nanjing Forestry University, Nanjing 210037,
Jiangsu, CHINA
lmy196727@126.com

The fragmentation of cultural landscape, decrease of biodiversity, loss of water and soil,
decrease of aesthetical value of recreational forest, nibbling of forest land are common
environmental problems harassing many Chinese national forest parks, which menace the
sustainable development of forest park. Zijin Mountain is chosen as the case study area and
the collision between tomb culture, ecological culture, country culture, urban culture are
analyzed in detail to find out the deep-rooted causes of the environmental problems with a
clue of history succession. Then, data from forest inventory and high resolution image of
QuickBird as well as results of forest aesthetic evaluation are collected to do functional
division of the forest park on the spatial analysis platform of ArcGis 9.0 and ERDAS 8.7. Five
sub-zones entitled Northern Forest Traveling Sub-zone, Natural Conservation Sub-zone,
Ridge Ecological Protection Sub-zone, Historical Heritage Sites Sub-zone, Southern
Recreation Sub-zone for Local Residents are divided. By applying the method mentioned
above, the conflicts among different cultures can be solved harmoniously, and an approach
leading to the sustainable environmental conservation in regions of high historic and cultural
values is found.
Key words: Cultural collision; Pattern reconstruction, Zijin Mountain, Functional division
1. Introduction
Zijin
Mountain

is

located

in
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City（118°48′00″～118°53′04″E,32°01′57″～32°06′15″N）, Jiangsu province, P.R. China,
with a span of 7.11 km form east to west and 6.17 km from north to south. The shape of the
mountain looks like a diamond with a total area of 3008.8 hm2(Fig.1). The highest peak of
the mountain is named the First Monk Range, with an altitude of 448.8m above sea level.
Situated in the transition belt between north subtropical zone and warm temperate zone, and
with great variety of plants and high forest coverage, the mountain is an ideal habitat of wild
plants and animals[1]. On 1st March, 2004, the mountain was changed into a national forest
park by State Forestry Service. With the highest peak in Nanjing prefecture and vertical cliffs,
it is looked like a swimming dragon in distance. Influenced deeply by traditional Chinese
geomancy, the mountain has been chosen as the holy place to build imperial toms and
Buddhism temples since Three Kingdoms（220 AD）in China history. Since the Reform and
Open to Outwards in 1978, the mountain has been changed from an outskirt scenic area into
an inner city forest park, totally altering the management direction and characters of the park.
Under this situation, the singular function of the tomb culture in the park can not meet the
expanding demands of local residents, such as recreation, forest cultivation and biodiversity
conservation. With the rapid increase of living standard of Chinese people and development
of tourism, severe ecological environmental problems of fragmentation of cultural landscape,
loss of biodiversity, loss of soil and water, together with air pollution and decrease of forest
aesthetic value, have been emergent [2]. In the paper, national forest park of Zijin Mountain is
selected as case study area and the source of the environmental problems are analyzed from
the point of culture collision. Geomatics tool of ArcInfo and ERDAS are used and functional
zones are divided to find a way leading to sustainable management of urban forest parks in
metropolis.
2. Tomb and temple Culture ——Zijin Mountain in history
From ancient times, Zijin Mountain has been one of the four famous mountains in Southern
China , namely Mount Heng Mount Lu, Mount Mao and Mount Zhong (the alias of Zijin
Mountain). With a huge body comprised of many peaks, sleeping in the eastern suburb of
Nanjing City like a swimming dragon, covered with diversified plant species, the mountain
constitutes a splendid scenery. Early in the Three Kingdoms period (220-280AD), the Shu
Kingdom prime minister Zhuge Liang ( a prominent militarist in ancient times and an
embodiment of wisdom) was sent to Nanjing to negotiate with Wu Kingdom to make a
coalition to fight against common enemy Wei Kingdom. After he had made a field survey of
the climate, topography and geography of the city, he had a saying: ― The mountain looks like
a sleeping dragon and the stone wall resembles a sitting tiger. What an ideal place it is to
build a capital for an emperor or a king !‖ Since then, Swimming Dragon and Sitting Tiger
has become the byname of Nanjing City, making the Zijin Mountain being famous in China
and abroad. Influenced deeply by traditional Chinese thoughts of geomancy, the mountain has
become the land of heaven for building tombs and temples since Six Dynasties (317 AD).
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2.1Tomb culture
Dread of death is a spontaneous reaction of living things, especially human beings. Power,
money and honor in unreligious world sharpen the frightening feeling of being dead and
enhance the wish of living forever. Standing on the peak of richness and honor pyramid, the
feelings of the emperors and kings of being reluctant to death and willing to living forever are
more acute than common people. Under the influence of the thoughts about death and life,
many magnificent imperial tombs with elaborate designs were built to lessen the acute
feelings. Deeply rooted cultural meanings can be inferred from detailed designs of the tomb
buildings, such as the overall layout and decoration styles, characteristics of burying rooms
and accessorial constructions above ground. The main contents of the tomb culture can be
condensed to such phrases as following: "Soul still living after people‘s death", "Died people
having ranks of high and low", "The ghost be served as the alive", "Extravagant burial
meaning piety", "The decreased ancestors bring fortunes to pious offspring", etc [3].
During the period of Three Kingdoms, Sun Quan, the founder of Wu Kingdom, selected
Nanjing as the capital of his country with the unique foresight, thus became the first emperor
in Nanjing history. In 252 AD, Sun Quan was buried under Plum Blossom Hill, in the
southern slope of Zijin Mountain. Below the Unique Dragon Hill in the southern Zijin
Mountain, is Filial Tomb of the Ming Dynasty, the tomb of emperor Zhu Yuanzhang, the
founder of Ming Dynasty（1368-1644AD）. Filial Tomb of the Ming Dynasty is one of the
biggest existing tombs of ancient emperors in China history. Along the northern border of
Zijing Mountain, below the altitude of Filial Tomb of the Ming Dynasty, buried many
generals and ministers who had made outstanding contributions to the foundation of Ming
Dynasty, such as Zhongshan King Xu Da, Kaiping King Chang Yuchun, Qiyang King Li
Wenzhong. Standing at the middle point of the southern Zijin Mountain, is the most famous
Dr. Sun Yat-sen‘s Mausoleum. Inheriting the merits of Chinese traditional tomb architecture,
Dr. Sun Yat-sen‘s Mausoleum was also comprised such components as archway, sacred
avenue, mausoleum gate, stele pavilion, memorial hall. At the same time, some constructions
which were built to manifest the dignity of emperors, such as stone warriors and beasts were
regarded to be feudalism garbage and omitted. While a few advanced architectural
technologies from western countries were assimilated into the building of mausoleum.
After Dr. Sun Yat-sen‘s Mausoleum was built, some of the Kuomintang Party members, who
had closely followed Dr. Sun with revolutionary course for several years, regarded it was an
honor to be buried around Dr. Sun‘s tomb. In 1929, the central committee of Kuomintang
Party built the Sacrificial Hall for revolutionary martyrs on the relic of formal Linggu Temple.
In 1933, Tan Yiankai, the formal chairman of Kuomintang Party, was buried to the northeast
of Linggu Temple and the tomb of Liao Zhongkai, the patriarch of Kuomintang was
constructed to the west of Sun Yat-sen‘s Mausoleum in 1935. In 1957, on the remains of the
second cemetery of revolutionary martyrs, the tomb of Deng Yanda (the founder of the
Democratic Construction Party) was built. Besides these tombs, several revolutionaries, such
as general Fan Hongxian and Han Hui, were buried around Sun Yat-sen‘s Mausoleum, too.
Wang Jingwei, the president of puppet government during the war of Anti-Japanese
aggression (1937-1945), and Dai Li, the head of Kuomintang Information Bureau, were also
buried in Zijin Mountain.
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But their tombs were blown down by angry people soon after the tomb were completed. It is
worthy to mention that, in November 1946, Jiang Kaishi, the president of former China,
selected himself a tomb site on the slope above Zixia Lake, which was between Sun Yat-sen‘s
Mausoleum and Filial Tomb of the Ming Dynasty. However, he could not wait the moment he
was buried before his regime was overthrown and he was forced to flee to Taiwan.
According to the teachings of traditional Chinese geomancy, mausoleum has the ability of
lighting the fire of revival by means of diversified symbolized layout, thus lessening the
misery of being died and fulfilling the unrealized wishes of dying people. From this point of
view, tomb culture has a mentally consoling function. Being of this function, tomb culture
may continue to exist for a long time before human solve the dread of death thoroughly [4].
Therefore, tomb culture mainly comprised of Sun Yat-sen‘s Mausoleum and Filial Tomb of
the Ming Dynasty constitutes the body of cultural tourism resources.
2.2. Temple culture
While the tomb culture reveals the traditional Chinese views on life and death, temple culture
symbolizes the traditional Chinese attitudes towards man and ghost. Being the place for
practicing religious rituals and cultivating one‘s morality, a temple should to be built at a site
which is convenient to live a worldly life but is somewhat secluded like a fairyland. By
selection of building sites, making of overall layout, spatial processing, choosing of
accessorial constructions and dealing with the relationship between temple and environment,
a temple become a symbolized paradise for common people to escape the vicious worldly
society[5]. The people with high position in China history, who could not realize their hopes
and feel the real meaning of life in unreligious world, discarded their original wishes in
physical world and turned to temple for pursuing a poetic life in spiritual world. Looking at
the blossoming flowers, climbing the hills and listening to the tweeting of birds in quiet
temples, they could meditate undisturbed and discovered something of permanent meanings
[6]. During the period of warring, Buddhist teachings such as ― Doing good things bit by bit
and virtue accumulated eventually‖, ―Everyone born equal whatever his social status―, ―Cause
and consequence interlinked‖,‖ Bearing tortures alive and going to paradise after death‖, had
the function of purifying people‘s soul , especially to the common people trapped in the
miserable hell of war and natural disasters [7].
During the period of North and South Dynasties（420 -581 AD）, Buddhism was pervasive
in Nanjing area. There was a poem entitled ―Seeing Spring in Southern China‖ made by poet
Du Mu of Tang Dynasty (618-907AD) , which vividly described the magnificent scenery of
Buddhist temples in the region. The poem said that there were over 480 temples standing in
the mist and drizzle of spring Nanjing. According to the historical records, more than 500
temples were built in Nanjing district at that time. There were over 100,000 monks and nuns
living in these splendid temples which possessed large patches of estates and farm land. In
fact, about 70 temples were set up in the neighborhood of Zijin Mountain at that time, of
which Linggu Temple was the largest in scale. Original, the temple was the burying place of a
famous monk named Baozhi in South Dynasty. Then it is named Kaishan Temple in Liang
Dynasty, Baogong Temple in Tang Dynasty and Taiping Xingguo Temple in Song Dynasty
respectively.
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At the beginning of Ming Dynasty when Filial Tomb of the Ming Dynasty began to build, the
emperor Zhu Yuanzhang, ordered the temple be moved to another place and gave the temple
new name Linggu Temple. By the end of Ming Dynasty, the temple reached to its peak and
became the No.1 temple in the country, having 500 monks altogether, ruling over 12 temples
included Xixia Temple, owning 2,292 hm2 area of farmland, mountain and lakes.
After Ming Dynasty was replaced by Qing Dynasty（1644-1911AD）, the temple suffered
several severe damages in the war and most of the temple‘s buildings were burned down, only
leaving a small corner named Dragon Temple which was today‘s Linggu Temple. In 1929, a
sacrificial hall for revolutionary martyrs was built on the relic of formal Linggu Temple.
Today‘s Linggu Temple is much smaller than the original one and has been transformed into a
recreational park for local inhabitants in which it is difficult to find the historical clues among
pines, cemetery and entertainment facilities. Present temple gets much shabby and the traffic
condition is not convenient, making the number of people going to worship decrease these
years. Short of money from religious people, temple culture loses its economical base and has
to give its place to mausoleum culture and recreational culture.
3. Impact of urban culture based on industry civilization
After mid-1990s, with the implementation of overall plan of Metropolis Nanjing, Zijin
Mountain is gradually surrounded by factories and tall buildings and converted into inner city
forest park. With the widespread of urban culture based on the industry civilization, tourism is
bringing about more and more threats to mausoleum culture. At the same time, the mountain‘s
function of public green land is enhanced greatly to meet the entertainment need of local
residents. Under such conditions, the sparsely distributed villages in the mountain have no
reasons to exist any longer. When the outskirt renovation plan of Zijin Mountain is being
carried out, it is the time for the agricultural culture to vanish.
3.1. Impact of urban culture on mausoleum culture
The mechanistic world view of contemporary urban culture is built on the foundation of
modern physics and mathematics. The cultural value is subjective and gradually evolve into
an orientation of human-centered. On the relationship between man and nature, urban culture
breaks the link of man and nature and regards the nature as passive and mechanic existence
having no inherent values. Under the guideline of urban culture, with the rapid development
of tourism, tomb culture has been badly damaged and severe eco-environment problems have
been taking place [8].
As one of the backbones of tourism in Nanjing, a lot of money has been invested to renovate
and develop Zijin Mountain in recent years. With big hotels, large meeting centers and other
travel shops being set up, the salient features of integration and symmetry of mausoleums are
destroyed as the service conditions being improved. Besides, cultural atmosphere is polluted
and forest which has been acting the background of the mountain is damaged.
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After foundation of P.R. China, Nanjing Watch Factory and other enterprises have been set up
in the area from Great Gold Gate to Getting-off Horse Archway, damaging the integration of
Filial Tomb of the Ming Dynasty. By the end of 1990s, sacred avenue of Filial Tomb has
become the main transportation hub which connects Zhongshan Gate and Taiping Gate,
dividing the mausoleum area into three separate pieces. While the cultural value being
decreased, poisonous air emitted by moving cars brings about many damages to tomb
construction [9].
With the rapid development of tourism, the square of Sun Yat-sen‘s Mausoleum becomes the
joint at which tourists, cars, shops assemble. Huge numbers of people, crowed transportation,
noisy open shopping malls, all are not compatible with the solemn atmosphere of the
mausoleum. On the Labor Day and National Day, hundred of thousands people swarm into
the mausoleum, bringing many damages to tomb road, memorial hall and burying room.
As an open forest park, the forest ecological environment is also impaired greatly by traveling
activities of local residents. Owing to the hunting by climbers, shortage of water resources
and deserted plastic bags, the wild animals living in the mountain, such as Hydropotes
inermis, Mustela eversmanni, Milogale moschata and Erinaceus emurensis are facing the
fate of extinction. While climbing the mountain, some tourists get the bad practice of peeling
the bark of pine trees along the mountain road, which makes many trees dying. In spring,
large numbers of local residents like to climb mountain to pick up potherbs and greatly reduce
the number of shrubs in the forest, making the mountain being apt to the risk of soil erosion
and water losses. In winter, the management department of the mountain mobilizes many
people to clean the shrubs and plant trees, destroying the habitat of a native butterfly which
lives in the shrub of Asarum forbesii, and putting the butterfly Luehdorfia chinensii at the
edge of extinction [10].
3.2. The end of country culture based on agricultural civilization
In agricultural society, people‘s genius can not exert to its full extent because of low
productivity and being subordinate to nature. The main goal of human beings is to make the
society orderly, harmonious and stable to meet the basic needs of population. There are two
features of country culture: one is to dread of the nature's force, the other is to emphasize the
integration of nature and society. The main characteristic of traditional agricultural civilization
is the low input and low output with less energy consumption. This production mode can
build a rational inner cycling economy at the expense of exterior uneconomical to both
society and ecology. With the advent of urban culture, the country culture gets more fragile
and is apt to die out.With huge population and little arable farmland in Jiangsu Province,
farmers have inhabited in the Zijin Mountain for generations since ancient times. According
to the statistic from Inventory and Evaluation of Resources in Sun Yat-sen‘s Mausoleum made
in 1986, there were 5677 farmers who occupied 412.7hm2 arable lands to grow vegetable and
fruit trees. After 1978, many of the farm land was changed into commercial and residential
land on which top grade buildings and shopping centers were built with the identity
conversion of farmers to urban citizens. Remaining farmers live in sparsely distributed
villages and continually to work in the way as their ancestors, bring about environmental and
visual pollution to the tourism and damaging the images of the natural park.
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In February 2004, a decree was issued by municipal government that more than 4 billion
RMB should be invested to renovation the forest park to make mountain emergent, to make
water green and wall unveiled. In August 2004, the Outskirt Planning of Zijin Mountain made
by American famous landscape design company EDAW, was made public in Manjing Science
Exhibition Hall. The residents of 3729 households living in 13 villages and 31 factories were
ordered to move out of Zijin Mountain. The current farm land and construction sites will be
changed into green land on which six thematic parks are going to be built, such as Sun Yatsen Sports Park, Ethnic Custom Park, Heaven and Ground Science Park. The disappearance
of villages and building of urban thematic parks mean the end of agricultural culture.
4. The arising of ecological culture and pattern reconstruction
The world view of ecological culture is based on the research of ecology and systematic
science. Its value is a combination of ancient integrated culture and contemporary subjective
cultural, emphasizing the harmonious development of man and nature. The collision between
different cultures manifests that there are different stakeholders in the land utilization of Zijin
Mountain. Under the guideline of ecological culture, the demands of different stakeholders
must be considered and spatial functional division should be done. Thus an approach leading
to the sustainable environmental conservation in regions of high historic and cultural values is
found.
4.1. Data
（1）Digital forest distribution map made in 2002, including 71 forest compartments,
667 forest sub-compartments. Besides conventional sub-compartment attributes such as site
type, forest type, tree species, diameter at breast height, average tree height, there were also
other attributes such as aesthetical grade in the sub-compartment attribute table. Two
attributes of centroid X and centroid Y were added by means of GIS software function of
Update Column.
（2）Remote sensing data of QuickBird on July 4, 2004, including one panchromatic
band and four multi-spectral bands. Spatial resolution of panchromatic band is 0.6 0.6m,
while multi-spectral band is 2.4 2.4m.

4.2. Software
（1） Remote sensing software Erdas 8.7. Manipulations of resolution merge，natural
color change, de-correlation stretch, subset image are completed on the platform of Erdas 8.7.
（2）Desktop GIS software MapInfo Professional 7.8. Creation of Centroid X, Centroid
Y and shape point file, addition of fields biomass and aesthetical grade to the attribute table,
conversion of TAB file to Shape are accomplished on the platform of this software.
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（3）ArcGis 9.0 developed by ESRI. Creation of biomass layer and aesthetical layer, data
reclassification, raster calculation are done with the module Spatial Analyst of ArcGis 9.0. While
division of management sub-zones, overlay of the boundary of sub-zone and QuickBird image are
carried out with the modules of ArcCatalog、ArcMap of the software.
4.3. Method
The demands of different stakeholders, such as local citizens, tourists, cultural relic
conservation officials, forestry workers and environment groups, can be generalized into two
classes of ecological and aesthetical functions. The ecological function can be represented by
the value of biomass, while the aesthetic function can be evaluated by the grade of aesthetic
value. The sum of ecological function and aesthetic function reveals the overall service
function of the park and can be used to partition park space. Therefore, the technical route of
functional division can be summarized as following: Creation of shape point
files
Conversion of stock volume to biomass
Creation of biological layer and aesthetical
layer
Overlay of two layers and reclassification of raster data
Mouse tracking and
making of division draft
Regulation of sub-zone boundary
Formal scheme of functional
division.
5. Results and analysis
5.1. Analysis of spatial division in 1982

Fig.2 Spatial Division of Zijin Mountain
and in 1982 Aesthetical Function

Fig.3 Spatial Division Based on Ecological

Restricted by both the IT and social-economical development level, there are some
weaknesses in the spatial division of Zijin Mountain in 1982 [11]（Fig. 2）: (1) The function
of the park is very singular, only including forest management (Sub-zone1), protection of
cultural relic (Sub-zone 3) and agricultural production(Sub-zone 4), not considering the
functions of recreation for local residents, protection of biodiversity, and conservation of eco-
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environment. (2) The area of agricultural production sub-zone was 645.05hm2，comprising
21.75% of total park, which conflicted with the main function of the high grade national forest
park and violated the current regulation of the state law concerned with the management of
scenic park.(3) Forest cultivation sub-zone was comprised of two separate pieces of land and
the southern one with the area of 68.73hm2 was falsely located on the campus of Nanjing
Sports College. It was obvious that there was a mistake when doing spatial division. (4) The
management goals of three separate pieces of land (Sub-zone 2) which were formerly used by
farmers to grow vegetables and breed fish were not defined. The practice was in contradiction
with the stipulation of doing spatial division in forest park.
5.2. Division scheme based on ecological and aesthetical functions
Shown from Fig. 3, from north to south, there are five management sub-zones partitioned in
Zijin Mountain, entitled Northern Forest Traveling Sub-zone, Natural Conservation Sub-zone,
Ridge Ecological Protection Sub-zone, Historical Heritage Sites Sub-zone, Southern
Recreation Sub-zone for Local Residents, represented by Roman symbols
Ⅰ,Ⅱ,Ⅲ,Ⅳ,Ⅴrespectively. The Northern Forest Traveling Sub-zone is located on the middle
and low part of the mountain with an area of 1011.35hm2. The dominant forest types in this
sub-zone are broad-leaved trees mainly comprised of Quercus acutissima , Liquidambar
formosana and bamboos in which a few famous scenic spots such as Cemetery of Aviation
Martyrs, Friendship Reservoir of Soldiers and Citizens. The main management goal of the
sub-zone is to improve the level of forest management to create a good environment in which
local residents can hike on foot, climb the mountain, swim and row in the reservoir, and draw
pictures in the forest. Natural Conservation Sub-zone lies on the upper part of the mountain,
with an area of 280.87 hm2. The sub-zone is comprised of dense forest and is far from
transportation center or residential communities, providing an ideal habitat for several wild
mammals. So the management objective of this sub-zone is to forbid tourists to enter freely to
decrease the disturbance from human beings while doing research on wild animal protection.
The area of Ridge Ecological Protection Sub-zone is 217.84 hm2 and the sub-zone is situated
in the area along the mountain ridge with steep slopes and poor soil. Trees such as Pinus
massoniana and Pinus thubergii can not grow well under this soil condition and the risk of
soil erosion and water loss is high. Therefore the management goal for this sub-zone is to
improve the soil condition and plant more trees. Sun Yat-sen‘s Mausoleum, Filial Tomb of the
Ming Dynasty, Linggu Temple, Plum Blossom Hill, Zixia Lake and other famous scenic spots
in Zijin Mountain are gathered in Historical Heritage Sites Sub-zone which is with an area of
734.22 hm2. The major management task of this sub-zone is to increase the aesthetic grade of
forest to attract more tourists in China and abroad. The area of the last sub-zone is 818.57 hm2
and is currently occupied by farmers and factories .With a low forest coverage and clusters of
disordered flats, the sub-zone is criticized by public for its poor hygiene conditions and
deteriorated environment. Thus the main task of this sub-zone is to demolish the disordered
buildings and change the remaining land into gardens at which local residents could entertain
themselves in spare time. According to the Outskirt Planning of Zijin Mountain, there will be
six city parks built in this sub-zone, including Plum Valley Wetland Park, Getting-off
Archway and Sun Yat-sen Sports Center.
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6. Conclusions
Historically, as an important component of traditional Chinese culture, tomb culture and
temple culture had taken a dominant role in human tourism resources in Zijin Mountain. With
the alternation of feudal dynasties, change of regards paid by different emperors, and impact
of wars, temple culture fell from its peak in late Ming Dynasty to the lowest point now. In
such a circumstance, tomb culture become the only component of tourism resources and could
not meet the various cultural demands of people. After Reform and Open Outwards in 1978,
with the rapid development of urbanization. the mountain has become the isolated island in
the ocean of tall buildings and large shopping centers and many eco-environment problems
have been emergent. With a clue of history succession, the collision between tomb culture,
ecological culture, country culture, urban culture are analyzed in detail to find out the deeprooted causes of the environmental problems. Then, geomatics tools are used to do functional
division to reconstruct spatial pattern in the research area to coordinate the conflicting
stakeholders. Thus an approach leading to the sustainable environmental conservation in
regions of high historic and cultural values is found. It is a brave trial to probe the deep-rooted
causes of the eco-environment problems from the point of culture collision and to coordinate
the conflicting stakeholders by means of doing spatial division on the platform of geomatics
softwares. It is sure there are some weaknesses on theoretical bases and technical route of the
method used in the paper. The main object of this paper is to interest people to pay more
attention to the eco-environment problems of the national forest parks during the process of
urbanization in developing countries.
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Some peoples pulled themselves up by their own bootstraps, without relying on trade or aid,
thereby enabling sustainability. These self-developers used "geonomics"; they recovered
"Ground Rents" and diminished taxes upon production, a method proposed by a UN body
(Commission, 1996). Most of these self-starters taxed private land (rather than buildings,
business, or income), a reform cited by the UN (Preparatory, 2002). A few bootstrap
jurisdictions instead leased public land. Since society, not by the owner, generates the market
value of sites and resources, recovering and sharing it rests on firm moral ground.
Ground Rents, or Natural Rents, are a social surplus, since no one needs to pay anyone to
create Earth. They‘re the monies people spend on the nature they use, the money paid
periodically or in a lump sum, to a private owner or lender or a public agency, to own or use
sites, resources, the broadcast spectrum, or the environment as a sink for pollutants.
Recovering such Rents (measurable by Ricardo‘s Law), in lieu of taxing effort, empowers
people to prosper for two reasons. As in the old story of the donkey and its driver with the
carrot and the whip, recovering Rent spurs people to produce while zeroing out taxes lures
people to produce. People who produce sufficiently are more ready, willing, and able to
produce sustainably.
As informed observers keep repeating, widespread ownership of land is a basic prerequisite
for development. While this paper was written (2002 February), the 2000/2001 Annual Report
of the Church Development Service, the Earth Negotiations Bulletin of the International
Institute of Sustainable Development (2002 Jan 31), and the Forum Declaration by the
Norwegian delegation to the World Summit all called for land reform to eradicate poverty. At
least four times in history, people did that, without bloodshed, following the collection of
Rent. While these four jurisdictions did more to help tenants become owners than just tax
land, recovery of Rent did play a key, yet often overlooked, role.
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Self-Development Worldwide
In Denmark in the 1840s, an idealist king, Frederick, was finally able to persuade nobles to
accept a tax on land value. Denmark achieved the highest percentage of family owned farms
in Europe and a reputation for their dairy products (Silagi, 1994). In California in the 1890s,
an idealist schoolteacher was able to persuade the state legislature to permit localities to levy a
land-value tax (LVT). While the reform lasted, enormous ranches were converted into tens of
thousands family farms. California became known as the ―breadbasket of America‖ (Henley,
1957). In Australia and New Zealand before 1910, settlers legislated a national land tax,
which broke up huge holdings into many smaller, self-sufficient farms (Woodruff, 1969). In
these cases and in Taiwan in the 1940s and 1950s, when big landowners had to pay more Rent
via the higher tax, they found it no longer worth their while to be a middleman, so they sold
off their excess holdings to their former tenants at prices the farmers could afford.
The poster child for development is Taiwan, which set the world record for rapid and
continuous growth. When the Nationalists took refuge on the island, they implemented the
land reform that they had merely promised on the mainland. Working for themselves on their
own land changed farmers; they worked harder and smarter, producing a surplus that enabled
them to buy goods manufactured in the city, made in factories by sons no longer needed on
the new, more efficient farms (Harrison, 1983). Taiwan‘s development has not been
sustainable; the ruling party, which made itself into the richest one on earth, blithely despoiled
the environment. While in power, they failed to uphold one‘s right to Earth in a healthy
condition and did not charge polluters (their own factories) for the costs they imposed.
With Taiwan, the other well-known success story is Costa Rica. This Central American nation
enjoys widespread ownership of land not due to agrarian reform or a tax on extensive
holdings but merely to historical accident; the indigenous population refused enslavement to
the colonizing Spaniards and the topography is largely mountainous, both factors militating
against the establishment of latifundia. Costa Rica shows the power of widespread ownership
of land. Today, tho‘ it has slid backwards since the late 1980s Contra War waged on its
western border drove millions of poor Nicaraguans to take refuge in Costa Rica, the country
still has proportionally the biggest middleclass (the source of many environmental activists)
(Busey, 1992) and the lowest crime rate in Latin America (Pan American, 1997). A stable
democracy, Costa Rica was the first to abolish its army (followed by neighboring Panama); an
army is a huge drain on the public purse.
Other regions that developed by utilizing a tax on land values (the levy left after shifting the
property tax off buildings) include towns in western Canada, South Africa, Australia, and in
New Zealand. Towns that thus recover Rent tend to have more owner-occupants, paved
streets, parks, higher voter turnouts, even town hall meetings to set policy. None of them have
the slums that afflict US cities. (Andelson, 2000)
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South Africa‘s Johannesburg, which began as a mining town, was rapidly becoming a ghost
town when the ore was played out early last century. To avoid such a fate, the city fathers
shifted their property tax from buildings to land, rescuing their town. Johannesburg grew to
become the financial capital of the nation, eclipsing Cape Town, a port situated on one of the
most strategic points on the planet, which taxed land and buildings equally. It was as if
Canberra had out-developed Melbourne or Sydney. (Dunkley, 1990)
In Australia around Melbourne, about half the suburban towns taxed only land, half taxed
both buildings and land. Those towns that taxed only land enjoyed about 50% more built
value per acre (Lusht, 1992). During the recession of the second half of the 1970s, early
1980s, the towns taxing buildings lost business while the land-taxing towns gained new
businesses. (Bennett, 1996)
Most of these examples have a land tax in lieu of other, punitive taxes not for reasons of
ideology or foresight but of simple common sense. At the beginning, when a colony is
founded, very little else but land exists liable to taxation; there‘s not much in the way of sales
or incomes or buildings. An alternative to the government selling off its newly claimed land is
to retain it and lease it, as did Hong Kong (since the land was the Crown‘s for only 99 years).
A mere rock in the sea lacking every resource but a harbor, Hong Kong nevertheless grows
much of its own food and outperforms every other city on China's coast. By recovering so
much Site Rent, it keeps taxes low. Low taxes translate into low prices, high investments, and
high incomes. Hong Kong, whose metro operates profitably sans subsidy, often ranks as the
wealthiest city in the world per capita, the freest by libertarians, and has often been voted the
world‘s best city for business by FORTUNE magazine. (Fitch, 1993)
Bootstrap Development In the U.S.
A bit more than a century ago in America, a reformer named Henry George earned a huge
following by arguing for a single tax on land value. After his death, his followers founded
three colonies: Free Acres, New Jersey; Arden, Delaware; and Fairhope, Alabama – all on
land held in common with parcels leased to individual homeowners. Altho‘ no longer
recovering only Rent today, all are more prosperous than neighboring towns levying the
conventional property tax. Back in the 1950s, some Quaker Georgist residents of Fairhope
fled the military draft during the Korean War, resettling in Costa Rica where they began what
became that nation's first national park at Monte Verde. Fairhope was one of only four towns
on the Gulf Coast recommended for retirement by Consumers Report. (Rybeck, 2000)
Recently, this wealthy village pledged a half million dollars to the local private hospital.
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When Henry George‘s followers were numerous enough to threaten to upset the established
order, speculators persuaded most American state legislatures to amend their constitutions to
require any property tax to fall on buildings and land equally. A rare exception was
Pennsylvania, the home state of Henry George. (Coincidentally, William Penn was an early
proponent of the geonomic method of public finance, as also was the founder of the
Massachusetts colony, William Bradford.) In Pennsylvania, about 20 jurisdictions (cities,
counties, and school districts), almost all of them in the poorest region of the country –
Appalachia – levy a tax rate on sites higher than on structures. Those towns thereby
recovering Ground Rent enjoy 16% more output each year compared to their neighbors.
(Tideman, 1998)
Harrisburg, the state capital, was ranked by the US Department of Housing and Urban Developoment at the bottom of US cities, 199 out of 200. Then the city council shifted their
property tax. The number of arsons dropped, formerly abandoned areas were developed, and
outlying farmlands were spared the bulldozer; quickly the city jumped into the top fifth of
American cities. Their mayor Steven Reed credited success to their Property Tax Shift (PTS).
(Rybeck, 1991).
While adhering to the PTS, Pittsburgh enjoyed the most affordable housing and by far the
lowest crime rate of any major US city (Boyer, 1993). Rand-McNally twice named the Steel
City ―America‘s Most Livable‖. About 15 years ago, Ling Temco Voight, Inc. closed steel
mills in Pittsburgh, which was taxing land six times higher than buildings, and in nearby
Aliquippa, which still taxes land 16 times higher than buildings. Pittsburgh, which bought the
mill, lost this factory. In Aliquippa, former employees bought one mill at a price discounted
by the underlying tax and re-opened it, while other investors built a new mill there, keeping
the local economy alive. (Sullivan, 2002) Succumbing to pressure applied by speculators,
Pittsburgh returned to the conventional property tax in 2001. Already it has seen a drop in
construction starts steeper, 38.1%, than in the rest of Pennsylvania, 1.5% (Cord, 2002).
Sharing Rent, Essence Of Geonomics
A government aiming for sustainability would also shift its subsidies from such items as the
military, bureaucracy, ―white elephant‖ dams and other grandiose infrastructure, to public
goods that directly benefit all citizens, either services or dividends. By paying a share of
recovered Rent to residents directly – rather than paying taxes to politicians who‘re supposed
to pay funds to bureaucrats who‘re supposed to serve citizens – a polity avoids some of the
waste and/or corruption inherent in letting government spend public revenue. As the World
Bank, Brookings, and many others have found, corruption is an enormous problem that
stymies development.
One government already pays residents a dividend from recovered Rents. Alaska pays an oil
dividend to every man, woman, and child; in 2002, a family of four received $6000. To avoid
corruption in Iraq, many including the US‘s Chief Administrator there, advocate an oil
dividend for the Iraqi people (Bremer, 2003). To eradicate the lethal corruption in Nigeria,
two economists in the IMF, Sala-i-Martin and Subramanian, suggest an oil dividend for the
people of that strife-torn African nation (a Reuters story that Forbes picked up, 2003 Aug 1).
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Redirecting funds from state to citizen also benefits the environment. It enables consumers to
choose the appropriate technologies that would make development sustainable. And it puts
self-interest on the side of sustainability; when governments and citizens receive Rent, they
have a financial incentive to care about the health of their natural environment, since an area
in good health would have higher Rental value.
To avoid contamination, jurisdictions depending on land values should levy four surcharges
besides recover Rent: (i) collect an Ecology Security Deposit and (ii) require owners to hold
Restoration Insurance, with both charges geared to the value of the land. Two other
components in a strategy to ―internalize externalities‖ are to (iii) require would-be polluters to
bid on permits to emit potentially hazardous byproducts and to (iv) fine severely and with
certainty those who violate health standards. While all four of these protective measures are
now used, none are widespread. Once in place, these surcharges would help preclude the
waste of Taiwanesque development, but not the wealth of Taiwanesque development.
And bottom-line, for most people, shifting taxes onto locations would save them money. Their
land dues (or land taxes or land-use fees or deed fees – whatever mechanism the jurisdiction
chooses) would be smaller than all the direct and indirect taxes that they pay now. Yet where
people manage to prosper, land grows more valuable; their land dues (or taxes or fees) would
rise, too. Receiving a Rent dividend, owners of low value land (formerly the poor) could
always afford to pay their land dues. Proposing a dividend to voters may also make
geonomics easier to advance with the public.
Support grows
In most major metro regions, the ratio of site value from the commercial center to the rural
fringe is 2,000 to one per acre (Gwartney, 1995). Hence the owners of the downtown
locations of much greater value, usually the local elite and outside investors, would pay much
more than would owners of other locations. Yet for their greater investment, higher payers,
too, would receive a much healthier city, while the absence of other taxes enables them to
profit from investing in quality construction, new technologies, and workforce retraining.
Advancing the productivity of both humans and machines means the economy would get
more from less, thereby minimizing its impact on the natural world.
Thru-out the developed world, the environmental movement promotes shifting taxes off
goods, onto bads, in general, and shifting subsidies in the opposite direction, from bads to
goods (Smith, 2002). These "greens" are also gathering stream behind the PTS. In the US,
they have lobbied state legislatures in Vermont, Oregon, and Minnesota. What appeals to them
is the fact that landowners, when required to pay Rent via an annual tax, fee, or dues, choose
to quit speculating in land and instead put it to good use. Utilizing the central sites of higher
locational value spares the outlying sites of lower value; using urban locations more intensely
means not using some rural sites at all. Using land optimally is a base for developing
sustainably.
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Advocates of geonomics offer benefits to major voting blocs. Once they understand how it
works, they consent to it, even promote it in some cases. Business likes low taxes everywhere.
Greens like recovering Rents for compact cities (e.g., Friends of the Earth). Farmers like
recovering Rents for affordable land (e.g., Denmarks‘ Justice Party, above). Citizens in
general like living in a prosperous and stable society.
Implementing Geonomics
In order to recover Ground Rent, assessors must have the cadastre (the land roster) in usable
shape: its parcels, their owners, and their values be identified and up to date. Then the
jurisdiction could either shift its property tax from buildings to land, or repeal its property tax
and levy a land-value tax, or since many jurisdictions already have an LVT albeit at a very
low rate, increase the rate to recover their land‘s Rental value. The jurisdiction could do so
gradually, as Philadelphia contemplates, or immediately, as did Mexicali. After shifting the
property tax, a jurisdiction could remove other local taxes and apply to the encompassing state
or nation for permission to exempt residents from their taxes, while, if need be, raising the
rate on land to recover any remaining Site Rent.
Recently around the world, areas in all stages of development have turned to the PTS, even all
the way to LVT. In the ―Third World‖, the mayor of Mexicali, Mexico, persuaded the local
elite to replace their conventional property tax with a land-value tax (Cohen, 1999). In the
former ―Second World‖, Estonia levied a tax on agricultural land, receiving a favorable
review in the business press for its results (The Economist, 1998). In the ―First World‖, the
American State of Virginia granted two towns permission to shift their property tax landward
and Philadelphia, Pennsylvania, is now debating their city comptroller‘s proposal to shift their
property tax. The real estate lobby in Philly, a city suffering from block after block of blight,
is helping promote the PTS, even paying for full-page ads in local papers (The City Paper,
2001 November 22).
Altho‘ poor undeveloped lands seem of little value, their real estate values may actually be
greater than the amount of aid, loans, and investments received altogether (DeSoto, 2000).
Even if this estimate is overly optimistic, nevertheless, geonomics swells collectible Rent by
collecting it; where government recovers Rent, while removing onerous taxes, there people
prosper and bid up land values. Thus there is plenty of Rent for pubic revenue, plus there is
plenty of wages and profits for private income. Comparing the collateral damage (reduced
investment and employment) from taxes of different rates on sales and income, one sees that
if a jurisdiction were to forgo such punitive taxes, it would let people produce more and earn
more; output of goods and services would be one quarter greater. (Tideman, 1998) Better-off
residents need fewer services from government.
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Conclusion: Sharing Rent Works
Wanna-be developers still advocate the quasi-solutions advanced by agrarian reformers and
world bankers, despite repeated failures. Even when working, land redistribution and
structural adjustment would take from two to four times longer than recovering Rent. To
stabilize its economy, polity, and environment, a jurisdiction which taxes land value would
successfully reach these three goals in three years, seventeen years, and twenty-two years,
respectively. (Smiley, 2000)
Ironically, while geonomics develops a locality independently of trade or aid from the outside,
by generating prosperity geonomics simultaneously creates an area that enables trade and that
attracts investment, not crippling debt, automatically. Thus by adopting the carrot and stick of
zero taxes coupled with land dues, a jurisdiction develops regardless of what the rest of the
world does, and inspires the outside world to negotiate mutually beneficial relationships such
as consensual trade and investment. Thereafter a geonomic locality could use trade to
augment its incipient prosperity (Ades, 2000) delivered by sharing the Rents of land and
resources while eliminating taxes on human effort.
Expertise in geonomics resides with NGOs such as the Instituto Henry George in Managua,
Nicaragua, that give presentations to specialists and the lay public. Others, such as the Center
for the Study of Economics in Philadelphia, help measure how much Rent is available, who‘d
pay more and who less, and how to go about shifting taxes to recover it. The Lincoln Institute
outside Boston, Massachusetts, and other international agencies help modernize cadastres.
Wanna-be developers can call upon any of them or the author‘s Geonomy Society in order to
add the recover-Rent option to one‘s toolkit.
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Migration, distorted urbanization, inappropriate land use, social disintegration, natural
resource degradation, and rural impoverishment are some major side effects or consequences
of rapid industrialization efforts in developing countries. Besides, these issues are not only the
results but also the reasons behind many environmental problems that are faced.
Turkey‘s rural development history is not a brilliant success story. Recently, a Rural
Development Strategy (RDS) was put into effect as an integration process to EU by the same
government that abolished the General Directorate of Rural Services last year.
In this study we discuss the major obstacles in rural development issue with a case study
conducted in Kösederesi watershed, a transition zone basin between eastern Blacksea and
eastern Anatolia regions. Many challenging issues arise with the rural development plans from
a broad standpoint when the roles of productivity, environment and energy in development are
taken into account. We discuss the proposed rural development plans and actions of
governments from watershed management point of view with a regional application and
evaluate the situation from sustainability point of view. We argue that in case of an
unsustainable situation, a bias towards disorder would be inevitable.
Keywords: Rural development, industrialization, natural resources.
INTRODUCTION
One of the fundamental principles of watershed development is to provide welfare and
improve living conditions of the residents in a watershed. This is a basic issue in order to
ensure the sustainability and health of natural resources. Actually, best results in watershed
development projects generally come with the well being of nature together with the
inhabitants, while land degradation gets worse with poverty. Poverty is naturally related to
migration and education to affect the socio-economical structure and stability of the country.
In this paper we investigate the rural living conditions in eastern Anatolia to support our
concerns related to the future of natural resources.
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POVERTY, MIGRATION, AND EDUCATION CONDITIONS IN COUNTRYSIDE
According to data from TÜĠK shows that more than 1/4 th of the population in Turkey lives
below the poverty limit. The percentage of people that earn under the starvation wage is more
than 1 %. There are one good and one bad news when we look at the picture. The good news
is that the poverty in the country is decreasing in average, the bad news is; the decrease is
limited with the urban areas. This is the case we need to worry about. The poverty in rural
areas has risen to 39,97 % in 2004, while decreased to 16.57 % in cities (Table 1).
Table 1. Poverty rates in recent years in Turkey 1 .

Methods
Food poverty

Percentages of poor individuals (%)
Turkey
Urban
2002 2003 2004
2002 2003 2004
1,35 1,29 1,29

Food and non-food
26,96 28,12 25,60
poverty
Below $ 1 per capita per
0,20 0,01 0,02
day*
Below $ 2.15 per capita
3,04 2,39 2,49
per day*
Below $ 4.3 per capita per
30,30 23,75 20,89
day*
Relative poverty

14,74 15,51 14,18

Rural
2002 2003 2004

0,92 0,74 0,62

2,01 2,15 2,36

21,95 22,30 16,57

34,48 37,13 39,97

0,030,01

0,01

0,46 0,01 0,02

2,37 1,54 1,23

4,06 3,71 4,51

24,62 18,31 13,51

38,82 32,18 32,62

11,33 11,26 8,34

19,86 22,08 23,48

* Here, 618 281 TL 732 480 TL and 780 121 TL , which are the equivalents of 1 $
purchasing power.
** It's based on the 50% of equivalised median consumption expenditure.
The difference in income between city centers and countryside and among the geographic
regions cause migration. We don‘t have migration statistics for recent years but in the last 30
years migration from villages to cities has come to an equilibrium with migration from cities
to villages in the period of 1995-2000. However, migration among the cities has always been
around or over 50 % during the period of 1975-2000. The circulation among the villages has
decrased steadily during the same period and fell under 5 % in the end of century (Table 2).

1134

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Table 2. Migrated population across places of residence, 1975-2000 1 .

Places of residence 1975-1980 1980-1985 1985-1990 1995-2000
Total
%

3 584 421 3 819 910 5 402 690 6 692 263
100
100
100
100

From city to city
%

1 752 817 2 146 110 3 359 357 3 867 979
48,90
56,18
62,18
57,80

From village to city
%

610 067
17,02

860 438
22,53

969 871 1 168 285
17,95
17,46

From city to village
%

692 828
19,33

490 653
12,84

680 527 1 342 518
12,60
20,06

From village to
village
%

528 709
14,75

322 709
8,45

392 935
7,27

313 481
4,68

It is easy to infere from the numbers presented in Table 2 that the migration from countryside
to cities continues in a steady level around 20 %. On the other hand, regional migration
picture is quite different and clearly suggests that eastern Turkey is moving to western side
(Table 3).
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Table 3. In-migration, out-migration, net migration and rate of net migration by statistical
region 1 .

Region (Level 1)

Total
Ġstanbul
Western Marmara
Aegean
Eastern Marmara
Western Anatolia
Mediterranean
Central Anatolia
Western Black Sea
Eastern Black Sea
Northeastern
Anatolia
Centraleastern
Anatolia
Southeastern
Anatolia

Population of
InOutNet
place of
migration migration migratio
residence
(1)
(1)
n
in 2000
60 752 995 4 098 356 4 098 356
0
9 044 859 920 955 513 507 407 448
2 629 917 240 535 172 741 67 794
8 121 705 518 674 334 671 184 003
5 201 135 432 921 351 093 81 828
5 775 357 469 610 378 710 90 900
7 726 685 413 044 410 316
2 728
3 770 845 205 108 300 113 - 95 005
4 496 766 219 008 450 799 - 231 791
2 866 236 151 193 227 013 - 75 820

Rate of
net
migration
%
0,0
46,1
26,1
22,9
15,9
15,9
0,4
-24,9
-50,3
-26,1

2 202 957

144 315

256 922 - 112 607

-49,8

3 228 793

170 568

280 156 - 109 588

-33,4

5 687 740

212 425

422 315 - 209 890

-36,2

(1) Migration across the provinces within the region is not covered.
KÖSEDERESĠ CASE STUDY
Eastern Blacksea Region
Eastern Blacksea Region is one of the regions with the lowest average income level. The most
recent data has shown that the average income of region is just about 2/3 of the general
average income of Turkey. There is a great rate of migration from the region because of low
income and insufficient employment. Besides, there is a significant level of income inequality
in the region. Regional development and settlement structure have taken a shape as a result of
socio-economic factors and natural conditions. The region is far from the developed districts
of the country, and tough topographic conditions dominate all around. In addition to that, rural
settlements are dispersed, and very small with respect to country average.
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In the Eastern Black Sea Reginal Development Plan( DOKAP), The Black sea development
targets has been explained in detail in a way to mitigate social, economical and environmental
problems. Within this framework, it was accepted as a fact that implementation of watershed
management as a mean of social participation should be materialized with ―detailed soil and
water resources program‖, ―integrated dams projects‖ and ―soil conservation‖ [2].
Kösederesi Watershed
Kösederesi watershed is in a transition zone basin between eastern Blacksea and eastern
Anatolia regions, located in the border of Kösederesi district of GümüĢhane province. In most
hydrology books, Kösederesi watershed 8847 ha in size, is classified as a large watershed. In
Kösederesi watershed area, there is an on-going dam construction which aims to provide
agricultural irrigation.

KARADENİZ
Gümüşhane
Köse

K

AKDENİZ

1/35 000 000
1/250 000

5 km

Figure 1. Geographical location of Kösederesi watershed
Climate
The watershed area has a transition climate because of taking place between Eastern Blacksea
and Eastern Anatolian. Climate of the watershed is terrestrial characterized with little
precipitation in Summer (41.6 mm) and relatively more in autumn (86.2 mm). Long term
annual precipitation is 256.2 mm. The climate of the region is defined as semiarid, and
microthermal with a substantial amount of water deficit in soil.
Topography, geology and soils
Average elevation of Kösederesi watershed is 1984 m, soil group is dark forest containing a
relatively thin organic surface horizon [4]. Long term surveys revealed that litter layer under
the deciduous stands disppappeared or became thinner because of grazing or erosion of
surface soil. In the area, soil is generally appropriate just for forest or rangeland usage.
Dominant geological formation is granit parent material. In cultivated areas parent material is
generally very close to the surface and rangelands are degraded as a result of heavy grazing.
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Dominant vegetation of Kösederesi watershed is a disturbed structure of Pinus sylvestris L.
and there is also dense step vegetation which has not completed a natural progress because of
disturbance [5].
Socio-economic structure
In Kösederesi watershed, there is only one settlement area, a village, however, it is far from
the Köse district about 12 km, but this area is not similar to Köse district regarding to social,
natural and economic conditions and its population is 264. The people live on dry farming and
stockbreeding activities. In higher altitudes of the watershed there are four plateaus except [6].
In the watershed there are relatively productive forests located near this settlement area. For
this reason, the locals benefit from forest products in addition to agriculture and livestock
breeding.
RESULTS AND DISCUSSION
The problems that are faced in Kösederesi watershed are parallel with the problems of most
other regions in eastern Anatolia. There is an obvious human pressure on the natural resources
that stems from poverty. The main issues caused by the low income level of the residents
include overgrazing, forest degradation for fuelwood, and agriculture on the steep slopes. The
indicators of erosion are everywhere. Surprisingly, this watershed is planned to supply water
to a dam.
The watershed, according to our surveys and investigations has nothing to do with regional
development plans relevant to natural resources studies. The problems of Kösederesi
watershed are similar with both in the region and the country problems because of excessive
and misuse usage of the vegetation. The erosion problem has reached to a serious dimension
whereas the watershed is planned to supply water to a dam, in construction.
Kösederesi watershed is a typical basin in Blacksea region with little climatic differences as
characteristic. Due to rough landscape, there is very limited opportunity for farming. Four to
six class lands dominate in the basin. When the watershed are evaluated generally, it is
resemblance with the region.
Kösederesi watershed actually has homogenious geographical, economical and social
properties. That‘s why every hectare of the basin require a substantial amount of effort. Most
efforts in this points should be directed towards improving the landscape for water production
major objective. Public participation is of course a significant portion of an improvement plan
and should go with economical improvement studies. The basic principles of watershed
management approach should also be emphasized and included in the regional development
plans.
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The rural development efforts in Turkey for the last 30 years were not effective enough to
keep people in place. A natural consequence of this situation was a severe migration
phenomenon came with decreasing number of people in agricultural production (from 8.2
million in 1988 to 6.8 million in 2006), decreasing employment (from 1. million in 2000 to
2.2 million in 2006), and decreasing number of livestock (from 12.7 million cattles in 1986 to
10.5 million in 2005; from 43.8 million sheep to 25.3 million sheeps) 1 . All statistics from
rural Anatolia shows that the situation in eastern side of Turkey has become worse for the last
decades. Furthermore, this situation affects not only the people of the country but also the
natural resources. The problems that are faced in many parts of Anatolia are very similar with
the ones observed in Kösederesi watershed. The only way to conserve the natural resources in
these regions seems to be very related to the economical development of the residences.
Otherwise the solutios would not last long.
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ECO-FRIENDLY AGRI-PRODUCTION FOR GLOBAL SURVIVAL AND
SUSTAINABILITY
P. S. SHEHRAWAT
Department of Agricultural Extension
CCS Haryana Agricultural University, Hisar-125004, India
psshehrawat@hau.ernet.in
More that 800 million people do not get enough food. The number is likely to increase in next
50 years as global population grows by three billion. They will all need clean water, other life
sustaining essentials. As the pressure on natural resources grows to meet both local &
international demand, the environment suffers-forests are cleared, water supplies diverted,
rare plants are over-harvested*. The world‘s natural ecosystems are under increasing pressure
to supply an expending world population with a sustainable supply of food, fibre, fuel, and
other commodities while still providing biodiversity and clean water and air. Our environment
is at risk from an age of exponential growth. Populations and the demand of our economies
and lifestyles are eroding the Earth‘s natural capital and environmental services-possibly at an
unsustainable rate. Some outcomes are too familiar: waste, pollution, degraded land,
destruction of habitats, extinction of species, climate change, and poverty.
Research in ecosystem processes earth observation and early warning is applied to natural
resource disciplines such as tropical agriculture, fisheries, forestry, wildlife, biodiversity and
conservation. Warning of natural disasters includes - drought, desertification, flood, volcanic
eruption, and soil salinisation. Environmental degradation can be linked to weaknesses in
social market mechanisms, policy failure, week institutions and regulatory frameworks, a lack
of public awareness and participation, underdeveloped technical capabilities, and rapid
population growth. No doubt, environmental degradation is one of the first indicators of
unsustainable social and economic system.
Over the past several decades, farmers and researchers around the world have developed
ecology-based production system called an array of names. Organic farming, natural, lowinput, Integrated, alternative, regenerative, holistic, biodynamic, bio intensive, and biological
farming systems all seek sustainability.
Program Directions: 2000-2005 Environmental and Natural Resource Management cited
at http:// www.idrc.ca
Ecology-based farming minis nature to create an agro-ecology, where biodiversity is high,
plant nutrients are recycled, soil is protected from erosion, water is conserved and not
polluted, and tillage is minimised. But in developing countries like India, modern high-input
intensive agriculture has produced great increases in crop yields. But the social and
environmental costs have been high. Loss of topsoil, water pollution, loss of biodiversity,
dependence on non renewable resources, rising production costs and falling prices of crops,
the decline of rural communities, and fewer and fewer farmers are some of unsustainable
results of industrialised farming.
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These losses force to us to thinking and looking beyond the normal production pattern and
with the advent of WTO and India being a member, the country will be required to promote
much more diversified sustainable Eco-based farming system of agricultural production.
Increase in cropping intensity with inefficient and indiscriminate use of agrochemical has
resulted in accentuating the area under problematic soils and in disturbing hydrological
balance. Natural resource base is continually under a state of stress and degradation due to
efforts for boosting agricultural production. Further to increase food and non-food output with
mounting pressure of population, we are intending towards unprincipled use of scarce and
precious natural resources, which are indispensable for our socio-economic development and
environmental soundness. This has created a threat to sustainability. To find solution of these
losses, scientists all over the world are looking for Eco-based farming as a best alternative.
Sound environmental and natural resources management is necessary to sustainable
development. If available natural resources are subject to over consumption and the
environment is severely degraded, sustained social and economic growth cannot be achieved.
There is growing awareness that environmental protection and natural resources management
are essential to long-term development. Management of natural resources is the frontline of
the struggle for more sustainable and equitable development.
Agri-trends world-wide point toward a need for new thinking in order to meet the needs of an
expending population from an increasing constrained agricultural base. Land conversion has
slowed as available arable lands have been put in production or converted to higher valued
non-agricultural purposes. Gains in production have occurred largely as a result of the
introduction of modern energy intensive technologies- mechanisation, new crops varieties
irrigation systems, fertilisers, and pesticides.
Unfortunately, these practices have taken a toll on soil fertility and integrity of agroecosystems. An estimate holds that two-thirds of agricultural land has been degraded in last
fifty years as a result of erosion, salinisation, nutrient depletion and pollution*. Confronted by
these challenges, it is necessary to promote dialogue on developing more adaptive and
sustainable agriculture that can represent a positive response to the limits and problems of
both traditional and modern agriculture. This results in integrated nature-based agroecosystems designed to be self reliant, resource conversing and productive over both the short
and long terms.
In Eco-based farming production and protection of crops mainly developed on indigenous
wisdom combat with latest scientific techniques such as bio culture and microbial fertilisers.
Eco-farming avoids largely excludes the use of synthetically fertilisers, pesticides, growth
regulators and livestock feed additives. To the maximum feasible, eco-farming system rely
upon crop-rotation, crop diversification, crop residues, animal manure, legumes, green
manure, off farm wastes, and aspects of biological pest control to maintain the soil fertility,
soil productivity and the supply plant nutrients.
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The pollution in general and poisoning of food with harmful chemicals, and their effect on
human health and environment is making people to look for quality nutritive food. Consumers
in developed countries and in some developing countries also have become more health
conscious and they have started spending on greener, healthy and natural foodstuffs
organically produced and labelled products. More over Eco-farming is an environment
friendly production system that promotes and enhances biodiversity, biological cycles and
biological activities based on minimal use of off farm inputs and management practices that
restore maintain and enhance ecological balance. Hence, the expectation that Eco-farming by
reverting the use of manure, green manure carbon wastes can bring sustainability to
agriculture with eco-friendliness. It is imperative for researchers to develop alternative viable
strategies to supplant the chemical farming.
*World Resource Institute. World Resources 2000-2001: people and Ecosystem-the Fraying
Web of Life. UNDP/UNEP/world Bank/WIR, 2000. Guide, p.10.
In India, traditionally, Eco-farming has been practised since ancient time but in nonsystematic & non-scientific way and government has not given more emphasis to till date. No
incentives for promotion, any reward and encouragement for innovative farmers. Bio
fertilizers and bio pesticides not popular in India because of low demand, erratic supply and
farmers are ignorant. Majority of farmers are not known about the environmental degradation
and its future consequences. National and International organisation should come forward in
developing countries like India to promote the Eco-friendly farming system for sustainable
environmental soundness.
It is the right time to shift for Eco-farming that enhances the environment balancing,
sustainability, diversification, and creates more employment opportunities in rural sector. Also
there is people‘s demand for quality nutritive added, residue free and diseases free agroproducts throughout the world.
On the other hand, many farmers, researchers and policymakers believe and fear that turning
of Eco-farming would mean lower the yield and lower the profit, consumer on the other and,
would not want to pay higher price for agro-products, not feasible option to improve food
security. It will be difficult to differentiate between the effect of different factors on a ecofarming system, as results are not feasible quickly in eco-management, many of changes may
be observable only in long-term, such changes as in yield or soil. Therefore, It is challenge for
researchers and extension functionaries to change the attitude of farmers towards eco-farming,
while the yield of agro-products are low and prices are high. It is need to create awareness
among consumers about the dietary benefit of quality nutritive agro-products.
Also there are many constraints in eco-farming in developing countries, specially, in India
pertaining to technologies, information, communication, methods, marketing, consumption,
policies and, programs. There are only small research programs and institutional support for
eco-based agriculture, insufficient scientific dialogue, and lack of communication between
scientists and eco-practitioners in India to till date. Therefore, motivational extension
programmes need to be organised to popularise the Eco- farming. Improved information
management system may help as a key to the future of sustainable eco-friendly agriculture.
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Hence, the challenge is to develop the system, which will facilitate acceptance of eco-farming
by farmers and the consumers. Therefore, There is strong need that scientist and policymakers peruse to help farmers find solutions that fit in their specific circumstances and
balance the environmental soundness.
The complexity of environment and natural resource management demands research to help
achieve--ensuring secure sources of food by focussing on institutional development,
production technology, local resource management and approach policy choices improving
human health and well being by managing ecosystems better, protecting local management
and of biodiversity. It is essential to create a form where participation can share information
about key issues, to work in partnership with professional decision makers and to
communicate through educators, to promote attractive landscapes, assuring a safe, nutritious
local food supply, maintaining strong rural community. Keeping in view the above facts and
developmental changes in our biggest natural resource ‗The Environment‘, there is need to
excel research and providing knowledge, policies, tools, scientific, technical analysis for
government, environmental protectors, and clients about technology development to reduce
air, water and soil pollution, proper management of solids wastes, balance of technical
assistance and compliance assurance activities, strengthening environmental management
institutions to restore our natural resource.
1. Emerging challenges to agriculture:
1.1 Soil related problems:
Natural resources degradation phenomenon has reached an alarming stage due to intensive
agriculture. The deficiency of micronutrients in the soil is making nutritionally weak food
chain, which may resulting many physiological disorders in human and animal population in
future due to depletion of plant nutrients, soil fertility status is decreasing fast all over the
world, which will result in declini8ng the crop productivity.
Decreasing water availability: water is becoming a scare commodity. Agriculture share of
water is declining at a faster rate than previous years due to increasing completion for good
quality water from urban and industrial sector. Indiscrimation use of canal irrigation water and
lack of natural drainage has led to water table rise resulting in water logging and secondary
soil salinisation problems. These problems are being further aggravated due to overexpotation of natural resources. The rainwater harvesting is not in practice leading to very low
level of recharge. Thus, in future water shortages are likely to become acute.
1.2 Effect of sewage water and industrial effluents:
Soil contamination by sewage and industrial effluents has affected adversely both soil health
and crop productivity. The accumulation of toxic substances of industrial and urban origin is
increasing and contributed to land degradation. This not only causes reduction in yield of the
crops, but also makes nutritionally week food affecting the animal and human health.
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1.3 Menace due to Use of Insecticides:
With the intensive agriculture, the problem of insects‘ pests and diseases are also taking
complex shape. The various viral diseases in fruits and vegetables are poisoning serious
challenges to the sustainability of agriculture. Farmers have started indiscrimate use of agrochemicals to control diseases and pests. The immediate effect has appeared on environment or
ecosystem. Large scale dying of birds is reported every year.
1.4 Profitability problems:
the cost of produce and its quality are the major components, which affects the
competitiveness in the market. Indiscriminate use of agrochemicals led to resistance in
insects‘ pests and weeds. Farmers have to spend huge money to manage insecticides. The cost
of quality seeds, fertilizers and machine has gone up. The availability of poor quality of inputs
in market not only adds to the cost but also create resistance species in the target.
2. Sustainability can be achieved by diversifying enterprises, reliable market, emphasising
direct marketing and premium speciality markets, adding value through on-farming
processing, reducing the use of synthetic fertilisers by increasing on-farm nutrients cycling,
minimising tillage, using soil and water conservation practices, preventing pest problems
biologically, and maximising biodiversity on the farm.
The development of Sustainable agriculture requires a basic research in ecology of
agricultural systems, more interdisciplinary, breeding of new kinds of crops and crop varieties
and greater farmer involvement in designing and carrying out research projects. A sufficient
number of economically viable crops to employ in crop rotation are essential for a sustainable
agriculture. New crops could be introduced not only for food uses, like new grains and edible
oils, paper and energy crops.
The lack of training and stubborn attitude of farmers towards change in their farming system
and problems they foresee in bringing about such a change may be responsible for these
imbalances.
These losses force to us to thinking and looking beyond the normal production pattern to the
diversification. Further with the advent of WTO and India being a member, the country will
be required to promote much more diversified agriculture.
Diversification in agriculture is generally seen at increasing the variety of farm products with
a view to bring about a shift from the prevailing production pattern, which provide stability in
farm income and minimise the risk factor. Commercially, the decision of the farmers to grow
a particular crop or go for a particular farm enterprise depends upon the level of prices, yields
and the facilities for market clearance.
Diversification can hedge against drought and economic pressures from increased inputs
costs, commodity price declines, and regulations that affect the supply of certain
commodities. Diversified farm strategies may also include premium-prices products.
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A diversified strategy also seeks to access local, regional, national, and international market.
The crop diversification has been largely considered as a ray of hope for economic upliftment
of the farmers as safeguard against fall in price for a particular farm product. The
diversification in agriculture is also practised with a view to avoid risk and uncertainty due to
climatic and biological vagaries. Diversification in agriculture can be achieved by
diversifying cultivation practices like cover cropping, buffers, high organic matter inputs,
intercropping, minimum tillage, rotations, strip cropping etc.
Sustainable diversified agriculture needs new technologies that enhance farmers‘ abilities to
work on a small scale with a variety of crops and livestock operations. Improved information
management system may help as a key to the future of sustainable agriculture. Hence, There
is strong need that scientist and policy-makers peruse to help farmers find solutions that fit in
their specific circumstances and balance the environmental soundness.
The country like India, where cereals mostly dominate cropping systems and 90 per cent of
the food requirements have to come from land based farming. Mushroom, horticultural crops,
vegetables, dairy, poultry offer a great diversity in diet. More over the diverse agro-climatic
conditions prevailing in India also favours the crop diversification. No country grows such a
wide range of fruits, vegetables, and flowers as India and yet it has no records worth
mentioning in horticultural exports.
In future, with improved living standards, changing food habits, increase in purchasing power,
more and more people will look for quality and nutritional agro-products and economic
globalisation have put forth challenge for improving production of crops products to meet the
domestic and exports needs all over the world. A good beginning has already been made in
this direction and in the years to come horticultural crops, poultry products and dairy products
will play a meaningful role in fighting hunger and malnutrition. However, diversification has
become increasingly important because of intense international competition and changing
consumer pattern. So it is timely need for sustainable diversified farming shifting from paddywheat to horticultural crops, poultry, dairy, piggery, bee-keeping, specie crops, oilseeds,
medicinal, aromatic, fish culture, paper, energy crops, agro forestry, and/or dairy farming etc.
Diversification in agricultural practices has become of almost important to manage the soil
and water resources. Soil health improvement programs should vigorously be taken-up.
Adoption of suitable crop rotation, use of organic manuring, vermin compost. FYM are basic
requirements to improve the soil health. Use of biofertlisers have proved to be beneficial to
crop production and maintaining the soil fertility. The use of biofertilisers can be useful to
plants and in maintaining the soil health. It also benefits to microbial activities to the soil.
To counter the issue of water scarcity, the first initiative should be to diversify the cropping
system I order to have efficient and lesser use of water in crop production.
Biological control is the use of organism to regulate the pests and pathogens below threshold
level. The indiscriminate use of pesticides has resulted into undesirable levels of persistence
of pesticides in various products., environment pollution and health hazards. Therefore, there
is need to encourage farmers to utilize these technologies.
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2.1 Promotion of organic farming as diversifying agriculture for sustainability:
In organic farming production and protection of crops mainly developed on indigenous
wisdom combat with latest scientific techniques such as bicultural and microbial fertilizers.
Organic farming avoids largely excludes the use of chemical fertilizers, pesticides, growth
regulators and livestock feed additives. To the maximum feasible, organic farming system rely
upon crop-rotation, crop diversification, crop residues, animal manure, legumes, green
manure, off farm organic wastes, and aspects of biological pest control to maintain the soil
fertility, soil productivity and the supply plant nutrients and to control insects, weeds and
other pests.
More over organic farming is an environment friendly ecological production system that
promotes and enhances biodiversity, biological cycles and biological activities based on
minimal use of off farm inputs and management practices that restore maintain and enhance
ecological balance. After green revolution, this knowledge base has been slowly degraded.
Organic farming reduces the cost of cultivation and offers price premium, conservation of soil
and water, prevention of soil erosion and biodiversity, generation of rural employment,
lowering the urban migration, improved household nutrition, and local food security. Organic
farming is also known for revival of inherent capacity of soil via biological life, degraded due
to synthetic chemicals, optimising health and productivity of interdependent communities of
soil life, plants, animals and people.
In India, traditionally, organic farming has always been practised since ancient time but no
more emphasis to till date, no government support and incentives for promotion. No reward
and encouragement for innovative organic farmers. However, India is largest producer of a
variety of fruits and vegetable in the world due to its diverse agro-climatic conditions. About
70 per cent area of cultivable land is rain-fed in India, where no fertiliser is used and open for
organic farming. Approximately 600-700 million tonnes of agricultural wastes also available
per year but most of it is not properly used. Biofertilizers and bio pesticides not popular in
India because of low demand, erratic supply and farmers are ignorant. Another reason is
heavy advantage of chemical pesticides and chemical fertilisers in increasing the crop yields.
So National and International organisation should come forward in developing countries like
India to promote the organic farming.
It is the time to shift for organic farming that enhances the environment balancing,
sustainability, diversification, and creates more employment opportunities in rural sector. Also
there is people‘s demand for quality nutritive added, residue free and diseases free organic
agro-products throughout the world. Organic products also promise better prospects for
market and trades. There is ever-growing export market for organic products. The domestic
market of organic products in India is emerging.
Consumers in developed countries and in some developing countries also have become more
health conscious and they have started spending on greener, healthy and natural foodstuffs
organically produced and labelled products.
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2.2 Promoting Agri-Tourism for health environment and eco-friendly soundness:
Has recently emerged as an opportunity for many farm families to diversify their agricultural
operations into economic activity that occurs when people travel with agricultural products,
services or experience. Such on farm diversification is income generation, as well as increased
awareness and education of the non-farming public about farms and their products. More over
‗Agri-tourism‘ can contribute sustainability in agriculture through sustaining and better
management of natural resources in an Eco-friendly system. Agri-tourism is an expanding
sector around the world and emerging a growth agricultural industry. The ‗Agri-tourism‘ has
been in existence in Europe, USA and Canada for more than 100 years and it is looked as a
new area in developing countries like India.
Increasingly tourists want to experience rural life, meet and interact with the local people to
get experience about agricultural activities. People are travelling to family farm as a tourist
destination for peace and tranquillity, interest in the natural environment, disillusionment with
overcrowded resorts and cities, nostalgia for their roots on the farm rural recreation, an
inexpensive getaway, and curiosity about the farming industry and lifestyle.
Agri-tourism is based upon services, activities and/or products offered by an agricultural
producer to the tourist. For the tourist, there is a net gain in that he obtains a better
understanding and knowledge of the agricultural world; for the farmer, he has an opportunity
to show an often predominantly urban population an insight into the agricultural way of life
and reap some economic benefit in the process. The interaction between the farmer and tourist
takes place on the farm or at other venues such as fairs and exhibitions. Facilities, which
promote and interpret the agricultural industry to tourists such as heritage gardens,
agricultural museums, county fairs, and food processing operations, may also be considered
part of the Agri-tourism sector.
Agri-tourism can include farm accommodation, farm vacations, direct sales, horse and
carriage rides, picnic and camping sites on farms, on-farm craft and food stores, educational
tours, agricultural fairs and farmer field days, farmers‘ markets, boating &canoeing, petting
zoo, roadside stands, flower festival or show, U-picking operation, swimming, and the list
goes on.
Agri-tourism businesses and other alternatives enterprises offer farmers the opportunity to
earn higher profits by replacing their traditional operations innovative, sustainable on farm.
Agricultural tourism takes many forms, including the drive-by, as in those who patronise farm
and roadside stands and farm stays, where people come and stay for several days. Agritourism presents opportunities for the farming community to diversify and take advantage of
the natural and cultural heritage resources both on the farm and in the environs. This could
involve the sale of new food and craft products, tours, fish-out ponds, bird watching and
nature appreciation.
Exploiting these opportunities requires a new set of skills, somewhat different than those
typical of a more conventional agriculture. It is direct marketing. Some benefits of agritourism are diversification of the farm operation, adding a new enterprise such as farmer‘s
market, attracts customers to farms, provides stability of the agriculture industry, excellent
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means of supporting rural communities and businesses, an opportunity to increase agricultural
awareness and education among the public, and promote agricultural products. Agri-Tourism
provides environmental soundness, diversifying activities in agriculture, additional income
generation, more interaction, management of natural resources, and employment in rural
sector. Agri-Tourism also contributes to sustainable agriculture because the visitors gain a
deeper understanding about agriculture and the farmer derives an additional revenue stream
from the farm.
In developing counties like India, such type of new agriculture has better scope and prospects,
especially, near to big and metro cities where customers found having high investment
capacity for fresh, nutritive added agro-products and agricultural show. Agri-tourism is an
intensive investment farm operation requires sound financial position of the farmers, high tech
field operations, and nature loveable customers that are lacking. Information management
should be sound to provide training included of customer service, local tourism opportunities,
hospitality, public relations, first aid, and food preparation, Hence, the Government, planners,
and policymakers should take initiative for promotion of Agri-tourism in developing an
awareness of agriculture and a vision for the industry, acting as a catalyst, visiting farms,
setting standards for agri-tourism, and providing subsidies.
Table 1 : Pesticide Residue Persistence in Agricultural Produce and Food Commodities.
Commodity

2001
Samples
(No.)
712

2002
Contamination Sample
Contamination
(%)
(No.)
(%)
Vegetables
61
529
63.5
(17 crops)
12% above
8.5% above
MRL
MRL
At Hisar all Contaminated – 46% above MRL, Heptachlor and Cypermethrin
Fruits
378
53 (less than 329
47
(12 crops)
MLR)
(Approaching
MR)
Fields in Faridabad – vegetables, fruits, flowers highly contaminated.
Source: Edited by Dr. B. S. Dahiya, CCS HAU, Hisar,
Table 2 : Pesticide Residue Persistence in Total Diet.
Commodity

Vegetables
Non-Vegetarian
Total

2001
Samples
(No.)
235
234
469

Contamination
(%)
60
78

2002
Sample
(No.)
199
175
374

HCH, DDT, Endosulfan 15%
63.3% contaminate samples @ 11.2% exceeded MRL values
Source: Edited by Dr. B. S. Dahiya, CCS HAU, Hisar, India.
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Table 3: Residue Persistence in Animal Feed, Fodder and Irrigation Water.
Commodity

2001
Samples
(No.)
125

Contamination
(%)
81

2002
Sample
(No.)
373

Contamination
(%)
45

Feed and
Fooder
HCH, DDT, Chlorpyriphos Endosulfan
Irrigation Water
258
60 (HCH, DDT)
General Water
251
73 (Endosulfan & Chlorpyriphos)
Surface Water
10
All Contaminated
(4 above MRL)
Canal (Hisar)
11
-doPond (-do-)

Source: Edited by Dr. B. S. Dahiya, CCS HAU, Hisar, India.
Table 4: Pesticide Residue persistence in Animal Products.
Commodity

2001
2002
Samples
Contamination
Sample
(No.)
(%)
(No.)
Milk
537
52
94% HCH, 9% Endosulfan, DDT – residue
Above MRL (14% with DDT 18% HCH, 5% Endosulfan)
Traces of residues in animal feed and fodder
Butter
184
(DDT & HCH, Endosulfan at Hisar above MRL.

Contamination
(%)
-

67.4

Source: Edited by Dr. B. S. Dahiya, CCS HAU, Hisar, India.
Table 5 : World Markets for Organic Food and Beverages 1997.
Market

Germany
France
United Kingdo
Netherlands
Switzerland
Denmark
Wseden
Italy
Austria
Other Europe
Total Europe
United States
Japan
Total

Approximate
Retail sales
(US$ million)
1800
720
450
350
350
300
110
750
225
200
5255
4200
1000
10455

% of total
food sales

Expected Growth Rate over the
Medium terms upto 2005

1.2
0.5
0.4
1
2.0
2.5
0.6
0.6
2
1.25
-

5.10
20
25-35
10-15
20-30
30-40
30-40
20
10.15
20-30
-

Source: Agri-business and horticulture, November 2002
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Table 6 : Organic Exports from India
Product
Exported (t)
Tea
3000
(Block Tea, green tea)
Coffee
500
Rice
2500
Wheat
1150
Pulses
300
Spices
700
(manily pepper and giner)
Fruits
1800
(banana, pineapple, mango etc.)
Nut (Cashew walnut)
375
Cotton
1200
Herbal Products
250
Source: AC Nielsen ORG-MARG Pvt. Ltd. 2002

Product
Honey

Exported (t)
173

Mango pulp
Pineapple juice
Banana puree
Dry Banana
Sesame

952
589
325
1890
739

Spices

100

Mustard
Peanut candy
Walnut

2
7
227

Table 7 : Exportable Forms of Herbal Products/ Herbal diversity of products
Cut
Powdered
 Froxen
 Fixex oil
 Carrior oils
 Essential oils
 Flower waters
 Aqueous Extracts
 Co2 extracts
 Liquid extracts
 Standardized extracts
 Dry extracts
 Tablets
 Capsules
Herbal diversity of market sectors
 Dyes
 Food
 Beverages
 Health care
 Animal Feed
 Medicines
 Industrial Crops
 Gift/Miscellaneous
 Cosmetic
 Functional Food
 Homoeopathy
Source: Edited by Dr. B. S. Dahiya, CCS HAU, Hisar, India.
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Table 8 : India – A Leader in Several Argi- Categories
Category
Spices
Milk
Rice
Sugar
Wheat
Vegetables
Fruits

India’s Ranks
1
1
2
2
2
2
2 (No. 1 in mango)

Table 9 : Some Indian Major Agri-Products for Exports
Spices :
 Black pepper
Ginger
 Celery Seed
Nutmeg
 Chilli
Sofron
 Clove
Sesame
 Coriander Tamarind
 Cumin Seed
Turmeric
 Dill Seed
Vanilla
 Fennel Seed
White Pepper
 Fenugreek
Medicinal Plants :
 Ashwagandha
 Boswelia
 Garcinia
 Cambogia
 Ginger
 Gotu Cola
 Gymnema
 Henna
 Myrrh
 Neem
 Psyllium Husk
 Rauwolfia
 Serpentina
 Rose
 Senna
 Shatavari
 Terminalia
 Tribulus
 Turmeric
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Table 9 Cont.
Essential Oils:
 Black pepper
 Citronella
 Ginger
 Lemon grass
 Sandalwood
Other Items:
 Durum and bread Wheat
 Malt Barley
 Coarse cereals
 Guar
 Rice (Basmati and others)
 Vegetables, Fruits
 Organic meat and other animal products.
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ECONOMICS, ENVIRONMENTAL PROTECTION AND
SUSTAINABILITY
Halil SEYIDOĞLU
Department of Economics and Finance
Doğuş University, Turkey
hseyidoglu@dogus.edu.tr
In a competitive, private sector economy the basic principle for business firms is to maximize
profits. Profit maximization on the other hand is closely associated with cost minimization.
Minimization of costs is a target not only for firms operating in the domestic market, but also
for firms producing for international markets. In a world characterized by rapid economic and
financial globalization, competition at international markets has become much more severe.
There is no doubt that the target of cost minimization should have serious implications for
environmental protection. Because, taken individually, business firms may reveal a tendency
to pollute environment in order to minimize their costs or to maximize their private interests.
In economic terms, this means that firms may have a natural tendency to use environment as a
free resource in their production processes. For example, they might release their polluting
emissions into air, let their harmful discharges flow into lakes, seas or rivers, or dispose their
toxic wastes onto land. This might create pollution problems that seriously threaten human, as
well as animal and plant life.
The pollution, on the one hand, brought about by industrialization and the desire to have a
clean environment on the other is undoubtedly one of the most dangerous conflicts of our age.
To have a clean environment is a fundamental need for human societies to lead a decent or a
high standard life.
By looking at the evolution of ideas on economic development and industrialization one can
conceive how the issue of protection of environment came to the forefront among the current
issues. In the early days of industrialization the major concern was to raise the per capita
income figures in the society. This is almost a mechanical view on development; because,
practically no serious attention was given to the protection of environment and to preserving
the stock of nonrenewable resources. This strategy of development could be characterized as
―industrialization at any cost.‖
While government policies were as such, there was also no public consciousness regarding
the environmental problems. In fact this could depict the situation in the developing countries
during the time before the 1970‘s. However as the problems of pollution reached to almost
intolerable levels, the value of ―green‖ and a clean environment was to be appreciated better.
Hence views on industrialization started to change in the 1980‘s in some of the developing
countries and the public opinion in the industrial countries became more environmentalsensitive. Accordingly, environmental issues were on the agenda of some conferences at
national and international level. Also systematic efforts were initiated especially in the
developed countries to make public more interested in the preservation of the environment.
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In the 1990‘s it is observed that the scope of the issue became more international and topics
such as the preparation, adoption and harmonization of international environmental standards
were on the agenda at some international forums. Besides, there were some trade conflicts
arising from the differences of standards especially between the developed and the developing
countries.
Today, in the literature of economic development it is a firmly established fact that,
development policies should have respect for the protection of the environment. As a matter
of fact, if the ultimate aim of economic development is to raise the quality of human life, there
could be no other choice rather than the respect for the environment. As we all know this kind
of economic development came to be known as ―sustainable development‖ in the
development literature.
However, presently there are big differences among nations in terms of government policies,
public consciousness, attitudes and standards on environmental protection. Difference are
great especially between developed and the developing nations which in turn gives rise to
serious disputes in international trade. Some producers and exporters from industrial countries
claim that having more stringent standards on environmental protection in their countries
leads to higher costs and puts them at a disadvantageous position in world markets vis-à-vis
the products from the developing countries that have less stringent standards. They call this as
―unfair‖ trade situation and argue that measures are to be taken to correct it.
In fact, from their point of view the problem is not only concerned with differences in
environmental standards, but also in work conditions like, the employment of child labor, the
length of work hours, workers safety regulations, right of retirement pensions, etc. The
backward work conditions and intensive use of child labor in the less developed countries,
they claim add to the inequality in international competition.
These allegations gave rise to a heated debate in international trade between economists,
politicians and environmentalists. Two general approximations were taken in the discussions:
One, harmonization of standards among the nations; two no harmonization is necessary; as in
the case of free trade, each country should be left to act independently in pursuing their own
policies on issues of environment and work conditions. Of course international harmonization
of standards might mean either to relax standards in the industrial countries which would
mean a race-to the bottom, or alternatively to raise standards in the developing countries to
the levels comparable to the industrial countries.
Those that argue for harmonization point out that until any kind of such harmonization is
attained, industrial countries should impose restrictions on goods imported from the
developing countries that are produced by techniques damaging environment or by using
child labor. This gave serious conflicts between the developed and the developing countries.
One such conflict for example occurred between the USA and Mexico, which we shall review,
below. Before that, let us take a look at the environmental policies of the international trade
organizations like GATT and WTO.
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As would be recalled, GATT was established in 1947 for the purpose of liberalizing world
trade. Through multilateral trade negotiations it made substantial efforts to reduce tariffs
especially on industrial goods. At 1994 Uruguay negotiations of GATT, World Trade
Organization (WTO) was founded and it replaced GATT, and the mandate of liberalizing trade
was conferred to WTO after the target of liberalization was broadened to incorporate trade on
agricultural goods and services. Shortly, today WTO is the main institution to make attempts
towards that end.
It should be reiterated that the underlining principle for GATT, as well as for the WTO is free
trade. They make no reservation for imposing restrictions on imports of goods that were
produced in foreign countries by methods that create pollution. In other words one can not
discriminate against imports by simply looking at how those commodities are produced. This
violates the traditional free trade principle of GATT and WTO.
That is the major reason why environmentalists or non-governmental organizations like ―the
Greenpeace‖ are against the WTO today. They are against not only WTO, but also against the
present globalization movement in general, since globalization might mean free trade, which
in turn might worsen pollution problems. This explains why Ministerial Meeting of WTO in
Seattle in 2001 invoked serious protests and demonstrations by these groups and why it broke
down without generating an agenda.
The Tuna-Dolphin Dispute: In 1990, some major US canneries announced that they would
only sell tuna that was caught with dolphin safe methods. Labeling their products as dolphin
safe was in fact a way to differentiate the product by the type of process.
In 1991, the US imposed trade restrictions on Mexico and several other countries because of
their excessive dolphin kill by tuna fisherman. Upon that, Mexico and its allies appealed to a
GATT dispute settlement panel, claiming unfair trade restrictions. In the end the GATT panel
upheld Mexico‘s challenge, saying that the United States‘ embargo violated the GATT‘s nondiscriminating policy among member nations. The GATT panel also found that the embargo
was not ―necessary‖ as the US had claimed to protect ―human, animal or plant life or health.‖
Accordingly, the panel also decided that there were other options the US had overlooked in
solving the tuna-dolphin problem. Then in 1992, ten countries (including the US and Mexico)
adopted the La Jolla agreement, which specified an international limit on dolphin mortality
rates among tuna fishers. Hence, it turned out that dolphin deaths declined impressively. This
positive result was made possible through international negotiations. This is a way of
handling international trade disputes arising from differences in environmental standards.
On the opposite side, there is another group who argue that there is little reason to insist on
global environmental standards, because it diminishes the benefits from trade. In mainstream
economics, Theory of Factor Endowment is used to explain the causes of international trade.
According to the theory as long as domestic prices differ among nations, there is a potential
for a mutually beneficial trade. It makes no difference whether these price differences arise
from factor endowments, technologies, tastes or even environmental standards among the
nations. In other words, there would be gains to be held from trade whatever forces behind the
international price differences are. This argument was mainly upheld by free-traders,
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especially by Paul Krugman. But we think that this narrow interpretation of the theory does
not provide a reliable solution to the international pollution problems. In order to adopt the
theory to the problems of environmental pollution it has to be interpreted broadly, i.e., it has
to be modified to cover the negative effects of pollution.
Pollution problems created by free trade or by any other reason in a country affects negatively
not only the welfare of the people in that country, but also life standard in other countries as
well. In other words, pollution problems are dispersed internationally, rather than being
confined to a country where they are originated. Take the case of a river, for example that
crosses through borders of several neighboring countries. Could it be said that, countries
down the river basin are immune to the pollution made by the upstream countries? Or how
could it be claimed that a polluted sea does not affect the countries that share the shores
together? The same thing is true for the depletion of the ozone layers in one part of the world.
Hence from the viewpoint of international pollution, countries are tied to one another and a
narrow interpretation of economic effects does not seem to be an appropriate solution.
This brings us to the proposals on the harmonization of the environmental standards.
Obviously it is unrealistic to adopt the laxity of environmental standards. A clean environment
is already an indispensable condition of high living standards in the rich industrial countries.
Also it is a fact that as countries get richer, the demand for a cleaner environment rises. Yet,
imposing stringent standards of the industrial countries to the developing countries does not
seem to be realistic solution as well. Because, first of all these countries, especially the least
developed ones, do not have economic and social potentials required to implement such high
standards. Strict standards on environment and work conditions, including the employment of
child labor, might simply lead production, employment, exports, imports and rates of
economic development in these countries to fall, and hence their poverty to deepen. Besides,
in most cases, since their industrial structures are relatively backward, the developing
countries may not be held responsible for the major part of the pollution problems. Of course,
it does not imply that such standards are unnecessary, but rather it means that the success of
their implementation largely depends on the stage of development of the country in question.
While the chances in the short run seem to be very weak, in the long run it would not
unrealistic to expect that the developing countries would be more interested in the
environmental issues, because of the enhancement in their living standards. Therefore we
might suggest that, beside the goal of industrialization there have to be some long-run
environmental targets to be attained. Of course this would impose a tremendous financial
burden on these countries. Hence, the developing countries would be in need of financial
support from the governments of the industrial countries, as well as international economic
and financial organizations, in order to set up an infrastructure conducive to the attainment of
the long-run environmental targets. This will contribute not only to the economic and social
welfare of those countries, but also to the level of welfare of the world as a whole. But, it
should be reminded that the transfer of funds to the developing countries should not reduce
the present flow of resources to these countries, but should only substantiate it. In the
meantime, there should be no laxity of standards in the developed countries. And also, in the
big industrial countries non polluting technologies need to be encouraged by all means.
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It should also not to be ignored that the differences in the standards might cause to the
migration of the polluting industries from industrial to the poorer nations. This kind of
transfer of industrial sites should not be encouraged, because from a global point of view this
does not help the solution of the problem, but could make it worse.
Turkey is a country that suffers severely from international pollution. The Danube River that
crosses all the way the Middle and Eastern Europe, has unfortunately become a source of
pollution of the Black Sea, since it collects and dumps all the industrial discharges into it. It is
quite unfortunate that the number of fisheries in the Black Sea is decreasing every day and no
life exists at the bottom of it. Moreover, frequently barrels including toxic materials are
reported to be dumped into the coastal waters of the country. Since I myself worked on the
island for some years in the past, I know that the Republic of Northern Cyprus unfortunately
faces the same dilemma. Very often some unidentified boats are reported to dump their waste
into the waters of this beautiful country, whereas a clean sea and sand are vital for the tourism
and economic wellbeing of this charming country. These are only a few of the examples to
indicate that international monitoring and cooperation is indispensable for the prevention of
pollution.
Conclusively, a few words about the role of World Trade Organization on trade-related pollution
problems might be appropriate. As we mentioned before, GATT and WTO would give no
permission for introducing restrictions depending on how goods are produced in foreign countries. It
is rationalized on the grounds that the free trade is the underlining principle adopted traditionally by
these institutions. Although problems of environmental pollution are accepted to fall within the
authorities of national governments as well as some domestic and international specialization
agencies, it does not seen appropriate that the WTO organization should have no obligation in that
respect. It is already endowed with the powers to participate effectively in the solution of the trade
disputes among the nations. As was explained before, when the fact that an ever-increasing number
of trade conflicts arise from the environmental issues is taken into consideration, it would be more
realistic for WTO to take on an effective role in that regard. The WTO, for example could pioneer,
participate in and coordinate the efforts to lessen the damaging effects of free trade on the
environment. The solution of the problem requires finding a trade-off between steady increase in the
world trade and a minimal damage to the environment.
The issue is already on the agenda of the Doha Ministerial Meeting of WTO, and we hope that
positive steps could be taken in that regard by procuring a consensus among the developed
and the developing countries of the world.
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AN ASSESSMENT OF THE COMMERCIAL VIABILITY AND
SUSTAINABLE DEVELOPMENT OF SELECTED NON-ALCOHOLIC
INDIGENOUS BEVERAGES IN SOUTH AFRICA.
Isaac RAMPEDI
UNISA Environmental Sciences Department, SOUTH AFRICA
rampeit@unisa.ac.za
This study has examined the commercial potential of selected non-alcoholic beverages,
namely, rooibos, honeybush and mountain tea using the method of triangulation. Their various
economic markets and financial aspects are identified to demonstrate the commercial
feasibility of the indigenous ‗bush tea‘ industry in South Africa, which is expected to grow in
view of rising national and international health consciousness. In terms of product
development rooibos tea is the leading South African indigenous tea and the brand is well
established in international markets, in addition to commercial successes in the domestic
markets. According to the life cycle model, the tea is in the growth phase of market
penetration and is followed by honeybush tea which is rapidly making inroads in the ‗bush
tea‘ industry, albeit, in a relatively shorter space of time. Sales of honeybush tea, however,
demonstrate that it is still in the introduction phase. On the other hand, mountain tea is
popular amongst those who consume it although it is not yet developed commercially.
Throughout the study issues related to economic and environmental sustainability of these
products have been identified in keeping with the precautionary principle and the goals of
sustainable development.
Introduction
Indigenous plants have been used for millennia for food, clothing, shelter, and utensils,
especially in many rural areas throughout the world.1 However, the onset of social, economic,
and technological changes arising from accelerated urbanization and industrialization in many
parts of the world have altered this pattern. This pattern also exists in the southern African
region because of rapid changes accentuated by the transition from subsistence farming to
modern agriculture and urbanization, growing awareness of health care and education, and the
development of commercial industries. 2 However, during the last few decades South Africa
has witnessed a renewed research interest based on the sustainable use of indigenous plants. 3
About 18 000 vascular plant species occur within the various provinces of South Africa, of
which 80 per cent occur nowhere else.4 Most research in the use of indigenous plants has
concentrated on the isolation and biological effects of chemical compounds extracted from
medicinal plants to treat human and animal diseases. 5 To this end a number of new
phytopharmaceuticals (pharmaceuticals made from indigenous plant extracts standardised to
active compounds) are being developed based on findings emanating from this research.6
Other researchers 7 have investigated the economic and environmental sustainability of the
indigenous medicinal plant trade in the various parts of the country. Research on essential oils
– distilled from indigenous plants in mostly rural environments - is also receiving attention.
Essential oils are key raw materials in the competitive multi-billion rand flavour and
fragrance industry. 8
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Another research focus on South Africa‘s indigenous plants is in the field of floriculture,
which examines the commercial agriculture and the sustainable use of the fynbos and bulbous
plants.9 Inevitably, other uses of South African indigenous plants such as their economic
potential as non-alcoholic and alcoholic beverages have received less attention. However,
South Africa has a rich tradition involving the use of indigenous plants for the production of
beverages 10 . The beverages are produced in mostly rural communities for home consumption
and trade. Table 1 indicates some of the beverages produced from known indigenous plants in
South Africa. 11
Table 1: Different types of beverages produced from South Africa‘s indigenous plants.
Nature of the beverage

Name of the beverage

Indigenous plant specie

Non-alcoholic

Rooibos tea

Aspalathus linearis

Non-alcoholic

Honeybush tea

Cyclopia intermedia

Alcoholic

Marula beer & cream

Sclerocarya birrea

Alcoholic

Cream

Hyphaene coriacea

Alcoholic

Beer

Sorghum bicolour

Nevertheless, long term over-harvesting from the wild by rural communities to produce some
of these beverages, coupled with the activities of unregulated traders may give rise to
unsustainable forms of utilisation which may impact the commercial viability of the
indigenous beverage industry adversely. 12 For instance, the traditional use of the ilala palm
by the rural communities inhabiting the Maputaland area in the Ingwavuma Magisterial
District in the Kwa-Zulu-Natal province is environmentally and economically injudicious. 13
The ilala palm (see figure 1) is highly prized by the local people in that area and they have
used it for many generations to make palm wine and to generate income for the rural
economy. 14 However, in making the wine the apical meristem and leaf bases of the plant s are
cut to initiate the flow and the collection of the beverage making cell sap.

1162

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Figure 1: A species of Hyphaenia coriacea from which the sap for making wine is collected.
(Source: http://www.plantpalm.com/vpe/photos/vpe_photos.htm – Accessed Feb 2006)
Studies conducted on the socio-economic status and development potential of the Maputaland
area warn that if this method of exploitation continues unabated and traditional harvesters lack
the know-how of restoring damaged palm trees, this may lead to the extinction of the sought
after indigenous specie and increased environmental degradation of habitats where it naturally
grows. 15 Fortunately, other indigenous beverages in South Africa are currently propagated and
produced in large quantities to meet the needs of the commercial agricultural sector, rural
communities and the natural environment .16 In many ways this is in line with the precautionary
principle and principles of sustainable development .17 The precautionary principle maintains
that all the development risk that could decrease the chances for future environmental
sustainability must be taken into consideration when decisions on product development are
made. 18 Moreover, if the economic development of products is to become sustainable it must
utilize renewable or non renewable resources at or below the rate at which they are created, and
without exceeding the absorption and regenerational capability of the natural environment .19
In short, sustainable product development and manufacturing may be enhanced through the
consideration of all the relevant environmental requirements 20 related to the use of South
Africa‘s indigenous plants. It therefore follows, that whichever indigenous plants in South
Africa are utilized for the commercial development of indigenous beverages, precautionary
steps must be taken to ensure long term economic and environmental sustainability.
Indigenous beverages should only be commercialised when there is sufficient plant biomass
in selected ecosystems to satisfy the demand and supply of raw materials. At all times, the
harvesting of plant material from the wild to make products must be made within the
tolerance limits consistent with the carrying capacity of feeder ecosystems. If this approach is
followed the ‗indigenous beverage‘ industry will produce economically viable products
indefinitely and profitably without damaging natural resources, environmental quality and
rural livelihoods. 21 This paper examines the commercial potential of selected indigenous
beverages, namely, rooibos, honeybush and mountain tea.
1163

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

The paper has the following research aims, namely, to determine (1) whether these indigenous
beverages have been commercialised succesfully, (2) which markets are served by them, and
(3) whether their industry can develop further in an environmentally sustainable manner. For
these research aims, the economic viability and environmental sustainability of selected
indigenous beverages is obtained from the analysis of data on their production trends, existing
and future economic markets, as well as financial sustainability.
The research problem, rationale and scope for the study
The research is intended to determine whether there is a commercial basis for the existence of
a viable, economically, and environmentally sustainable indigenous plant-based beverage
industry in South Africa. To analyze this research problem selected indigenous plant-based
beverages in South Africa, which form part of the industry are analyzed in greater detail for
their commercial viability. In many countries indigenous beverages have been commercialised
with great success, despite the competition from >imported= beverages. 22 Economic products
like tequila, whisky, rum, and plum wine which originate primarily from Mexico, Scotland,
West Indies, and Romania, respectively – are some of the few economically successful
indigenous beverages in the world.
For the purpose of this paper only three non-alcoholic indigenous beverages – rooibos,
honeybush and mountain tea – are analyzed in greater detail for their commercial potential in
the indigenous beverage industry. The beverages are derived from the traditional use of the
following indigenous plants, namely, Aspalathus linearis, Cyclopia intermedia (see figure 2 &
3), and Athrixia phylicoides. The latter plant is often harvested by rural women who live in the
vicinity of the mountainous areas where it naturally grows (see figure 4)

Figure 2

Figure 2: Aspalathus, the genus to which the rooibos
plant belongs
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(Source:http://www.plantzafrica.com/plantab/aspalathus.htm - Acccessed-Feb 2006)
Figure 3

Figure 3: Specie of Cyclopia intermedia from which
honeybush tea is made.

Figure 4: Women carrying bundles of Athrixia phylicoides plants for making tea and brooms.

Research methodology
Given the exploratory nature of the research undertaken the method of triangulation is
followed. Data was collected from multiple sources, in the hope that they will converge to
support a particular pattern, trend, or theory linked to the statement of the research problem. 23
Quantitative data on local production trends, markets and exports with regard to rooibos and
honeybush tea are used to highlight the various economic aspects related to the indigenous
plant-based industry. In keeping with the objectives of the method of triangulation 24 the data
was obtained from various sources, including document studies, literature review, the South
African Export Directory, selected newspaper reports and some internet websites.
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However, primary data on the development potential of mountain tea, traditionally prepared
from boiling the leaves of the Athrixia phylicoides plant in water was obtained from a
questionnaire survey. The Athrixia phylicoides plant grows naturally in mountainous areas of
the Limpopo, Kwa-Zulu-Natal and the Eastern Cape provinces. The survey was conducted in
the Gauteng province during the year 2002 and is part of an indigenous plant use project
funded by the National Research Foundation (NRF) since the year 2001. It was conducted by
means of questionnaires in three townships, namely, Mamelodi, Marabastad, and Soweto - all
of which are located in the Gauteng province. These townships were selected because they are
inhabited partly by black people who originate from rural areas where this indigenous tea is
well known.
The economic characterisation of rooibos and honey bush tea was made in terms of the
criteria and characteristics stated in the life cycle model (see table 2). The model is used in
business strategy analysis .25 According to this model economic products are born, their sales
grow over time, they reach maturity, and they go into decline, and their market position
ultimately fades away. Similarly, the life cycle of economic products is conventionally
compartmentalized into four phases: introduction, growth, maturity, and decline. Grant 26
states that the life cycle model has the characteristic S-shaped growth curve (see figure 5) and
the stages within it are determined by evolutionary changes in an industry‘s growth rate over
time (see table 2). Economic potential is defined as the total purchases that sales in a segment
will likely make during a specified period of time. 27 With the use of the life cycle model and
data from multiple sources it has been possible to provide an economic overview of the
selected indigenous bush teas, which are part of the indigenous beverage industry. The next
section provides a brief historical background on rooibos and honeybush tea.
Table 2. Different features of the industry life cycle model
In the introduction stage,
In the growth stage there is
sales are small
accelerating market
penetration
marketing is niche
sectors
product may spread
into the mass market
the rate of market
penetration is relatively
rapid product
low
innovation
industry‘s products are
building of a strong
less known
brand
production scale is
small
high production costs
distribution channels
are specialised
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Table 2 cont.
In the maturity stage there is

In the decline stage,
existing products are
increasing
market
challenged by new
saturation
products
slow growth as new
demand gives way to
new
replacement
demand
direct
or
indirect
replacement with new
products

(Source: Grant, R 1998:243)

Figure 5: The industry life cycle (Source: Grant, 1998)
Brief economic history of indigenous bush teas
Tea is one of the most consumed beverage worldwide since it was first discovered in China in
the form of the leaves of the indigenous plant Camellia sinensis, nearly 5000 years ago. 28
The beverage has an important role to play in the life of many consumers, socio-cultural
structures, the economy and the natural environment. 29 Apart from China, many countries,
including Japan, India, Sri Lanka, Indonesia and Kenya, play an important role in the
international trade associated with the production and sale of tea. In addition, many countries
in Europe and North America have a well established tea industry.30
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Depending on the degree of fermentation in the leaves after a period of harvesting, several
varieties of tea can be distinguished, namely, green tea (non-fermented); oolong (semi
fermented); and black or red tea (fully fermented). 31 These varieties serve different niche
markets. 32
South Africa is also known for indigenous type of teas which have the potential to become
leading herbal tea substitutes. 33 The teas are derived from the traditional use of plant material
which belongs to the rooibos (Aspalathus linearis), honeybush (Cyclopia intermedia), and
mountain tea (Athrixia phylicoides) plants, respectively. Unlike the mountain tea plant,
rooibos and honeybush tea species are part of the fynbos biome which covers an area of
nearly 70 000 km2 in the Cape region of South Africa. Rooibos tea is harvested mainly from
one indigenous specie (Alpalathus linearis) although about 270 species can be distinguished
in the Aspalathus genus. 34 In contrast, honeybush tea is derived from several indigenous
species that are all found in a very restricted geographical range.35 Over many generations
both teas have been used by the Khoisan descended people inhabiting the Cedarberg area as
traditional or indigenous teas. 36 Their production is still concentrated in the areas
characterised as the fynbos biome (see figure 6).37
However, the mountain tea plant, Athrixia phylicoides , is not yet propagated on a
commercial basis although it is also suitable for domestication and development as a
commercial health tea.38 Geographically, its natural occurrence is restricted to the northeastern mountainous parts of South Africa, from the Eastern Cape province in the south to the
Soutpansberg in the Limpopo province in the north (see figure 7) 39 .
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Figure 6: Areas providing natural habitats for the Aspalathus linearis and Cyclopia
intermedia
species
(Source:
Dharmanada,
2005,
http://www.itmonline.org/arts/honeybush.htm, Feb 2006).

Figure 7: The geographical distribution of the different areas where Athrixia phyllicoides
naturally occurs (Source Rampedi & Olivier, 2006, in press)
As early as 1910 attempts were made to propagate and cultivate bush teas (see figure 8) in
order to satisfy a growing economic demand in the health tea market. 40 However, it is only in
the late 1990s that the economic potential of rooibos and honeybush tea was exploited further.
As a result the amount of income generated by the indigenous tea industry in South Africa is
estimated at R 475 million, with rooibos tea sales contributing over 90 per cent of this figure.
41
The growing market penetration of bush teas is largely attributed to the rising health
consciousness worldwide, possibly accentuated by a number of researches conducted during
the last ten years or so.

Figure 8: A plantation of Aspalathus linearis plants from which rooibos tea is
made.(Source:http://www.mrc.ac.za/promec/antimutagenicity.htm- Accessed Feb 2006)
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These researches indicate that bush teas like rooibos and honeybush have: no caffeine, very
little tannins and significant amounts of polyphenols with antioxidant properties .42 And from
the viewpoint of supply chain management fewer handling problems are experienced with
them since they do not require any refrigeration during transport or storing. 43
Two official organizations have been formed by local farmers in the Cape region to ensure
that there are reliable supplies of ‗bush teas‘ for the indigenous tea industry, namely, (1) the
Rooibos Tea Control Board (RTCB) and (2) the South African Honeybush Producers
Association (SAHPA) .44 The commercialisation of rooibos and honeybush teas are largely
ascribed to the early pioneering efforts of these two organizations. Apart from these
organizations there are rural community-based organizations in the Cape region that are
designed to help alleviate the impact of overharvesting, grazing and invasion by alien plant
species on existing indigenous tea plants. 45 These organizations are also involved in the
empowerment of resource-poor rural communities who have an interest in cultivating bush
teas. Specifically, the non-profit organization, Agribusiness in Sustainable Natural African
Plant Products (ASNAPP), is playing an important role in this regard. This involves the
provision of entrepreneurial support to poor rural communities. 46 For example, in the year
2004, ASNAAP initiated several projects with rural communities in the Cedarberg area of the
Cape region to enhance market accessibility of small groups of local growers. As a result,
close to R 2 million has accrued to three rural communities involved in the cultivation of
rooibos and honeybush tea plants in that year. Against this background, the commercial
significance of each of the indigenous teas will be discussed.
The agricultural development and marketing of rooibos tea
Rooibos tea is the first bush tea to be commercialised in South Africa. South Africa produce
on average nearly 4500 tons of rooibos tea per year . 47 Historically, the Rooibos Tea Control
Board (RTCB) has played an important role to stabilise the new ‗bush tea‘ market given seed
shortages and price fluctuations immediately after the Second World War.48 The producers
and marketers of rooibos tea were also challenged by the problem of poor product quality,
especially microbial contamination, which nearly led to the demise of the industry in 1984 .
49
Consequently, other reasons 50 for the establishment of the RTCB were as follows:
need for quality control
need for grading of the tea,
orderly marketing of the tea,
further market research to improve exports.
Farmers involved in the cultivation and harvesting of rooibos tea had a contractual obligation
to sell their produce only to the RTCB which was responsible for the marketing function. The
agricultural value of rooibos tea was uncovered during the period between the years 1920 and
1930 in the Clanwilliam area located in the Cape region.51 The tea is produced in deep acid
sandy soils in the winter areas of the Western Cape and the Northern Cape. 52 It is imperative
to recognize that apart from these natural habitats, there are no alternative sources of original
material supply anywhere in the world. 53 Consequently, the term ‗rooibos‘ refers to the
indigenous tea produced in a particular geographical region in South Africa. The tea comes in
different flavours and is available nationally in retail supermarkets, wholesalers and health
shops. 54
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Around 1991 total sales of rooibos tea were in the region of 4 000 tons, and exports only
about 12 per cent of the total production. 55 At that stage total revenues emanating from retail
and export sales totalled R10 million. However, the rooibos tea market has grown
substantially since that time to the extent that the South African National Department of
Agriculture classifies rooibos as a horticultural product in the same category as deciduous and
other summer fruit and vegetables. 56 And following its successful marketing, the RTCB has
recently become a private company known as Rooibos Limited. 57The company is currently
handling approximately 70 percent of sales, making it the biggest producer and marketer of
rooibos in domestic and international markets. 58
Since the year 2000 about 30 per cent of the local production of rooibos, which averages
nearly 6 000 tons, is exported to different international markets. 59 The tea is marketed in
over 30 countries. 60 The amount of rooibos tea exports has been increasing rapidly between
the years 1998 and 2005. 61 In economic terms, the rate of increase exceeds 200 per cent.
However, it is important to recognize that at other times the sales were growing at a much
slower rate. For instance, for nearly five years, total sales of the tea ranged from 3 800 tons in
1988 to nearly 4 000 tons in 1991. 62 Given this latter rate of increase, it appears that rooibos
tea sales have developed over a relatively longer period of time. Sales only accelerated
markedly in the decade between the years 1995 and 2005, possibly due to growing market
acceptance. Germany is the leading export destination of the tea as it accounts for 64 percent
of the total international sales (see table 3). It is followed, in descending order, by the
Netherlands, United Kingdom, Japan, United States of America, Poland, Russia, Oslo, and
other countries (see table 3). 63
Table 3: Percentage amounts of rooibos tea exported to selected countries during the year
2004.
(Source: Adapted from data in the Export Directory , 2005 and Rooibos Limited ,2005).
Name of the country

Percentage (%) exported

Germany

64

Holland

10

United Kingdom

8

Japan

6

United States of America

3

Poland

2

Russia

1

Oslo

1

Rest of the world

5
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The volume of exports is expected to double in the next few years because of growth in new
international markets. 64 These markets are located in the Far East, Singapore, Australasia,
and Scandinavian countries. Furthermore, table 4 indicates a summary of the foreign earnings
emanating from rooibos tea exports over a period of 10 years. 65 In total the earnings during
the same period amount to R 374 million. These earnings have been increasing steadily from
the year 1995 to the year 2004 - R 14 million to R 100 million, respectively, except for the
years 1999 and 2001 when agricultural production in South Africa was affected by regional
droughts. 66 The impacts of droughts affect many sectors of the South African economy,
particularly the agricultural and the industrial sectors. Similarly, the rooibos tea industry was
negatively affected since droughts have a tendency to lead to sharp increases in producer
prices. 67 If producer prices escalate, rising costs eventually cascade into the marketing value
chain, often with negative consequences for retail sales .
Table 4: A summary of foreign earnings derived from rooibos tea exports.
Year

Foreign earnings

1995

R14 million

1997

R 50 million

1999

R 20 Million

2001

R70 Million

2002

R120 Million

2004

R100 Million

Total earnings

R 374 Million

(Source: Carter ,2005: http://www.american.edu/ted/rioba.htm Accessed October 2005)
In terms of the life cycle model explained earlier, rooibos sales are in the growth phase
virtue of the following characteristics:
readily increasing market penetration,
emergence of a strong (rooibos) brand,
rapid process innovation to improve quality, and
steps towards mass production.

1172

68

by

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

The market base of the tea is currently expanding and this evidence is presented in table 3 and
table 4. Apart from these characteristics other sources of data also confirm the existence of a
growth phase in the development of rooibos tea markets. For instance, in 1980 and 1990
export earnings from rooibos sales were as little as R 2.1 million and R10.2 million,
respectively. 69 However, in the year 2004 and 2005 they have improved to a staggering R
260 million. It is interesting to observe that the popularity of this indigenous beverage is
increasing not only in the international markets but also in the domestic market. For example,
the tea has recently been identified as one of the ten most frequently consumed beverages in
some of the informal settlements located in the Vaal Triangle area of South Africa.70 And apart
from its use as indigenous tea, it is also used as an active ingredient in cosmetics, weight
control products, baking and cooking; a cure for insomnia; and as a remedy for allergic
babies. 71 In fact, there is an additional highly successful comprehensive rooibos-based
product family established through a long term marketing partnership with the company,
Forever Young (Pty) Ltd. 72 The number of individual products marketed in this strategic
alliance exceeds 100. However, unlike rooibos tea, the products are sold by means of direct
selling 73 which entails a detailed personal explanation of a product by a sales representative
with an opportunity to sell. 74
Thus it can be seen that beyond the beverage-related properties of the tea, there is a myriad of
products which contribute to the commercial success of the rooibos brand. The next section
discusses the commercial aspects of another bush tea - derived from the indigenous use of
honeybush species.
The historical and commercial aspects of honeybush tea
Honeybush tea is the second indigenous bush tea to be commercialised in South Africa. The
development of honeybush into a commercial crop and viable agribusiness began in the 1990s
75
, although the traditional use by the Khoisan rural communities in the Cape region started
many generations ago. The tea is a herbal infusion prepared from the honey-scented flowers
and leaves of the South African fynbos Cyclopia plants. 76 Apart from its use as bush tea the
Khoisan communities recognized its medicinal properties in the treatment of coughs and other
respiratory ailments. As a result various research initiatives have been undertaken since the
1990s to examine its phytochemical aspects. 77 Its medicinal and herbal properties are
attributed to a number of chemical compounds which give it anti-oxidant and anti-diabetic
properties. 78
South Africa produce on average nearly 200 tons of honeybush tea per year 79, 20 times
smaller than volumes traded for rooibos tea. However, as early as 1898, this indigenous tea
was already regarded as a tea substitute listed in the King‘s American Dispensatory. 80
Although it is still gathered from wild populations there are formal agricultural programmes
designed to propagate the plants and improve supply because of growing economic demand.
81
One such programme is managed by SAHPA and the goal is to produce at least 100 000 or
more plants through a network of local growers to prevent the negative impacts of
overharvesting from the wild.82 Clearly, this programme is in harmony with the precautionary
principle and it is environmentally and economically sustainable given that some biological
species of Cyclopia from which the original indigenous tea was made are already becoming
scarcer due to the impacts of overharvesting.
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Examples of such endangered species include the Cyclopia genistoides, which is no longer
used to any great extent. The species which are sustainably propagated in the main production
area at Langkloof, near Port Elizabeth, for commercial purposes are the Cyclopia intermedia
and Cyclopia subternata. With sustainable propagation and commercialisation of selected
Cyclopia species many rural communities in the Cape region benefit financially from
employment opportunities. 84
Distribution and marketing aspects of honeybush tea
With respect to distribution channels and marketing, honeybush tea is obtainable from
roadside stalls, specialist health shops and retail supermarkets in South Africa. 85 In addition,
the tea is also exported. 86 Many countries such as Germany; United States of America;
Netherlands; United Kingdom; Norway; Canada; Oslo; and Japan import honeybush tea every
year (see table 5). However, amongst them Germany is the largest importer, constituting 71
per cent of the total exports (see table 5). Nevertheless, one common attribute of these export
markets is that their geographical location is all in economically affluent high-income
countries. Possibly the consumers of honeybush tea in these countries are part of a wealthy,
specialised and innovation-oriented niche sector. Niche marketing, therefore, appears to be an
attractive strategy for organizations involved in the commercialisation of bush teas. 87
However, SAHPA is penetrating these specialised exports markets by establishing strategic
alliances with international partners in view of its limited marketing and financial resources.
88

Table 5: Percentage amounts of honeybush tea exported to selected countries
during the year 2004.
Name of the country

Percentage (%) exported

Germany

71

United States of America

13

Netherlands

4

United Kingdom

3

Norway

2

Canada

2

Oslo

1.5

Japan

1

Rest of the world

2.5

(Source: Adapted from data in the Export Directory ( 2005) and Rooibos Limited, 2005).
Honey bush tea sales and export volumes for the 2001-2002 and 2002-2003 periods have
increased significantly although prior to the year 2001 there was very little. 89 For instance,
for the periods 2001-2002 and 2002-2003 over 120 tons and 140 tons of honeybush tea passed
for export markets, respectively. In comparison with rooibos tea, the amounts of honeybush
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tea traded in export markets are smaller. 90 However, it is imperative to recognize that
honeybush tea sales are peaking relatively faster than was the case for rooibos tea. For
example, since the year 2000 honeybush tea sales have grown at an exponential rate. 91
Whereas only 30 tons of the tea was sold in 1997, in the year 2000 the quantity was estimated
around 160 tons and it was expected to exceed 300 tons by the year 2004. In economic terms,
this imply that sales were projected to grow by nearly 300 per cent between the years 1997
and 2000, and by 150 percent between the years 2000 and 2004 (see table 6).
Table 6: Estimates of honeybush tea produced in tons
Year

Amount of plant material processed (tons)

1997

30 tons

2000

160 tons

2004

300 tons

(Source: Dharmanada, 2005 ;www.itmonline.org/arts/honeybush.htm -Accessed Aug 2005)
These estimates illustrate a phenomenal growth rate despite the fact that the honeybush tea
market is still in the introduction phase. As far as this phase is concerned, the following
distinguishing (life cycle model) characteristics of the tea can be highlighted:
sales are relatively smaller,
greater potential for sales to grow rapidly,
marketing is in niche sectors,
consumers are in high income markets, and
distribution channels are specialised.
Furthermore, it appears the tea is commercialised further at a far more favourable time in the
indigenous ‗bush tea‘ industry when market acceptance has already developed. Clearly, the
long economic history of developing and marketing rooibos tea has paved the way for the
development of this indigenous tea, and probably for others to come. The next section details
some prospects linked to the sustainable development of yet another indigenous tea, derived
from Athrixia phylicoides plants.
The commercial potential of the traditional health tea made from Athrixia phyllicoides
Like other bush teas, the indigenous tea derived from the Athrixia phylicoides plant is
consumed mostly by rural communities located in the vicinity of the areas where it grows
naturally. 92 The tea is made from an infusion derived from the leaves and twigs of the plant.
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However, in recent years environmental concerns have been raised about the impacts of
overharvesting Athrixia phylicoides plants by some of the rural communities, especially for
the making of traditional brooms. In harvesting the specie for making the brooms the ‗pickers‘
uproot the entire shoot of the plant. Inevitably, the specie is becoming scarcer, especially in
the lower mountain slopes. 93 However, during the last five years very interesting results
related to the prospects for the sustainable commercial development of the herbal tea made
from Athrixia phylicoides have emerged from the indigenous plant use (IPU) research
conducted by the University of South Africa (UNISA). The research is multidisciplinary and
was partly carried out by surveys not only in the rural areas where the plant naturally grows
naturally , but also in the three urban townships of the Gauteng province of South Africa. The
Gauteng province has the largest concentration of urban black population in the country. The
purpose of the survey were to determine existing indigenous knowledge and marketing
prospects related to this indigenous tea.
Out of the150 respondents interviewed in the urban survey, nearly 60 per cent indicated that
they know the indigenous tea derived from Athrixia phylicoides very well. All the respondents
who know this indigenous tea also indicated that they would buy the tea if it was available in
the surrounding retail outlets, including supermarkets and informal township stores known as
spazas. Respondents have indicated that the raw material for the tea is obtained from either
harvesting it directly in the natural habitats or as gifts from friends and relatives who live in
the rural areas. Another group of respondents obtain it by buying the dried plant material from
muti herbal shops located around areas where the surveys were conducted.
It was also highlighted in the survey that the plant has stimulant and medicinal properties.
According to further studies undertaken in the IPU project, the traditional use of the tea by
rural communities appear to be related to the following phytochemical properties – no
toxicity, high concentration of antioxidants and polyphenols, anti-bacterial and anti-fungal
properties – of the Athrixia phyllicoides plant. 94 Given these research findings, the IPU
project is investigating how the mountain tea plant can be sustainably propagated in suitable
production areas in the Limpopo and Kwa-Zulu-Natal provinces. The purpose is to ensure that
when products with economic potential are developed in the future there is sufficient Athrixia
phylicoides plant population to satisfy demand. This can also help alleviate the amount of
environmental pressure resulting from the unsustainable use by rural ‗harvesters‘ and so
called ‗biopirates‘.
Conclusion and recommendations
This paper has provided an economic overview related to the sustainable commercial
development of three non-alcoholic indigenous beverages. These beverages are derived from
the traditional use of indigenous plants in mostly rural communities. By making use of the
method of triangulation – obtaining data from different sources - the study has revealed that
two of the selected beverages are an integral part of the indigenous plant-based beverage
industry in South Africa. The indigenous ‗bush tea‘ industry is estimated to value more than R
450 million and has great potential to grow further in the future as demand is improving in the
domestic as well as several international markets. Economic markets for these teas have been
identified as well as their extent of market penetration.
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Whereas rooibos tea is in the growth phase, honeybush tea is still in the infancy or
introduction phase. Nonetheless, the latter indigenous tea is already earning foreign exchange
for the South African economy.
Invariably, the commercial successes of these beverages is attributed to the role of the
different organizations involved in their marketing value chain – notably the (1) Rooibos
Limited; (2) South African Honeybush Producers Association, and (3) ASNAPP, a non-profit
organization empowering and promoting the market accessibility of poor rural communities.
The indigenous tea made from Athrixia phylicoides is identified as one of the indigenous teas
with great market potential given the results of a survey conducted in the three townships
located in the Gauteng province and its phytochemistry.
However, the environmental risk associated with overharvesting, the threat and impacts of
invasive alien vegetation where the indigenous plants grow, and inappropriate uses must be
reduced or eliminated if the ‗bush tea‘ industry is to grow to its maximum commercial
potential with mutual benefits to all the role players, including rural communities.
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CROP PRODUCTION PLANNING THROUGH EFFICIENT USE OF
NATURAL RESOURCES FOR SUSTAINABLE AGRICULTURE
DharmPal MALIK
Department of Agricultural Economics
CCS Haryana Agricultural University,India
dpmalik@ hau.ernet.in
Over exploitation and degradation of natural resources under green revolution has become a
major threat in region of India which experienced green revolution in very first stage of its
introduction. The adoption of monoculture specialized and high chemical input use
agriculture has led to severe environmental damage and resource degradation. The shrinking
of natural resources coupled with technology and public policy related problems have caused
increase in cost of production over the years. Considering various factors like optimization of
agriculture productivity and profitability, employment generation, natural resource
conservation and reduction in agro- chemical use, the objectives framed were i) to study
utilization pattern of land, water and agro-chemicals ii) to reschedule the crop enterprise
combination and resource use pattern to formulate suitable sustainable farm plans . The study
was carried out in Haryana being one of the states of Indian Union which experienced green
revolution in the first instance of its introduction has witnessed impressive increase in food
grains production from 25.92 to 131.93 lakh tones during the period 1966-2004. Moreover, it
improves its relative position in terms of per capita income and second in position for
contributing to national food grain pool. The data with regards to land use pattern, irrigation
water, cropping pattern etc. were scanned from various published sources. The gross returns
for different crop enterprises were calculated by taking average productivity of a particular
crop for triennium ending 2004 and post harvest prices of current year. Simple percentage,
average and ratio statistical tools were applied for analysing the utilization pattern of
resources. General Algebric Modelling System (GAMS) was employed to make rescheduling
of resources on sustainable lines.
The results of the study reveal that area under forests does not indicate any appreciable
increase over the years. The cropping pattern exhibited the acreage concentration of resource
exhaustive and less risky crops like cotton, wheat, sugarcane and paddy and most of irrigation
water were used amongst these crops. Increased consumption of nitrogenous fertilizers and
pesticides, continuation of same cropping pattern over the time period resulted into
accentuating the area under problematic soils, depletion of underground water, infestation of
weeds, insect-pests and diseases. The optimal sustainable production plans showed increase in
gross returns as well as accrued benefits through saving the water and agro-chemicals. The
optimal plans in incorporated the crop enterprises like green gram, black gram, soybean,
groundnut etc not only improved the soil health but also reduction in use of natural resources
and agro-chemicals. The optimal plans further make sure to accommodate the economic,
ecological and social aspects paving the path for sustainable development in agriculture. The
agro-climatic zone wise planning of agriculture is also essential for sustainability of crop
production.
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INTRODUCTION
Green Revolution triggered in India with the introduction of high yielding varieties of crops
particularly wheat and rice in seventies. The cultivators rapidly adopted these varieties in
North India, which produced high yields by greatly responding to modern inputs, generation
of suitable crop production and protection technologies and favourable public policies. With
the increase in crop yields from modern farming techniques, reaching plateau and the
mounting environmental problems.The adoption of monoculture, specialized and high
chemical input use agriculture has led to severe environmental damage and resource
degradation
The bio-chemical technology introduced in the mid-sixties has been the major exogenous
technological change witnessed by Indian agriculture. No doubt, India has emerged from a
food deficit to self-sufficient. But for increasing production of food and non-food crop output,
the continuation of same cropping patterns over the last three and half decades with inefficient
and unprincipled use of agro-chemicals inputs as well as natural resources have resulted into
mounting several problems. About 60 percent of the land in the country suffers from soil
erosion, water logging and salinity. Natural resource base is continually under a state of
stress and degradation due to efforts at boosting agricultural production to meet especially the
demand of foodgrains.The shrinking of natural resources coupled with technology and public
policy related problems have caused increase in cost of production over the years.
The sustainability of agriculture seldom considered a national concern a few decades ago is
now an important policy issue (Allen, 1993). The sustainable agriculture refers to an
agriculture that will continue indefinitely to produce abundant and wholesome food in
socially desirable ways, will not degrade natural resources and the environment, will protect
health and safety and be economically rewarding for the farmers. Sustainable agriculture is
further explained as the successful management of resources to satisfy the changing human
needs, while maintaining or enhancing the quality of environment and conserving the natural
resources (CGIAR).Presently, now challenge are to be faced not only how exploit natural
resource base to fulfil our growing demands for food and non-foods but also to conserve and
sustain our environment. Therefore, the option opens is to iterate in between the losses and
gains of the present technology and the input use in vogue and make gradual shift towards the
sustainable crop production plans keeping in view the present and future needs.
STUDY AREA
Haryana being one of the states of Indian Union experienced Green Revolution in the first
instance of its introduction has exhibited impressive manifold increase in foodgrain
production from about 25.92 lakh tonnes in 1966-67 to 131.93 lakh tonnes in 2003-04. More,
it ranks second next to Punjab state in productivity of all most crops and second largest
contributor to national food grain pool. In addition, it also produces a large quantity of cotton,
oilseeds, sugar, vegetables, flowers and animals products such as milk, eggs and broilers.
About 84 percent of net sown area is irrigated using various irrigation sources like canal
water, tubewells, micro irrigation system (sprinkler and drip irrigation water saving
technologies).
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The expansion of wheat and paddy area has nearly halted, growth in their productivity is
observed from data recorded has been slowed and productivity growth appear to be achieved
highest potential. Declining soil fertility, organic matter loss, water induced land degradation,
depletion /raising water table, increasing nitrate content in ground water and soil, hazardous
residual contents in food and fodder chain and threat to flora and fauna need great attention.
The main threat to agriculture is diminishing natural resource base in two ways, by depletion
and contamination. Both problems have an impact far beyond agriculture, in that resulting
loss of food production and environmental damage threaten and diminish quality of life.
Considering various factors like optimization of agriculture productivity and profitability,
natural resource conservation and reduction in agro- chemical use, the following objectives
were framed for the present investigation:
OBJECTIVES
i) to study utilization pattern of land, water and agro-chemicals in perspective.
ii) to reschedule the crop enterprise combination and resource use pattern to formulate
suitable sustainable farm plans.
METHODS AND MATERIALS
The paper is based primarily on secondary data scanned from various issues of Statistical
Abstracts of Haryana for the period 1981-2004, publications of Departments of Agriculture
and Irrigation, Government of Haryana, publications of CCS Haryana Agricultural University,
Hisar and other published sources. The gross returns from different crops were calculated by
taking average productivity of a particular crop for the triennium ending 2003-04 and
multiplying by the post- harvest price for the year 2003-04. The crop- wise detailed
information has been presented in table 1. The average input prices considered for the water
(Rs./metre ha.) fertilizers (Nitrogen, Phosphorous and Potash in Rs./ kg in nutrient) and
pesticides (Rs./ kg/ litre) were calculated were Rs. 2080, Rs.10.43, Rs.16..35, Rs.5.24 and
Rs.238, respectively.
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Table 1: Water, Fertilizer requirements (recommended) pesticides consumption and
gross returns of different crops.
Sr.No. Crop
Recommended Recommended
fertilizer Pesticides
Gross
water
requirement (kg/ha.)
consumption return
requirement
(Rs./ha.)
Nitrogen Phosphorous Potash (%)
(metre ha.)
1.
Paddy
1.300
150
75
60
11.00
18397
2.
Pearl
0.225
40
20
2.20
3986
millet
3.
Maize
0.350
150
60
60
1.00
10431
4.
Wheat
0.325
150
60
60
5.50
24784
5.
Barley
0.225
112
60
30
1.00
10885
6.
Sunflower 0.450
80
60
13785
7.
Chickpea 0.115
15
40
1.50
12071
8.
Rapeseed 0.175
40
20
4.50
15771
9.
Cotton
0.450
150
60
60
22.50
14832
10.
Sugarcane 1.450
150
60
7.00
47980
11.
Potato
0.350
150
50
100
1.50
27510
12.
Red gram 0.200
15
40
1.00
8977
13.
Green
0.200
15
40
1.00
8029
gram
14.
Soybean 0.200
25
80
9018
15.
Lentil
0.200
15
40
11545
General Algebric Modelling System (GAMS) Technique was employed to make the
rescheduling of resources on sustain lines. For deriving optimal plans, the format of the model
was given below.
Format of Model
n
Maximise Z

=

Subject to



∑ cj xj
j=1
n
∑ aij xj

.... (1)

< bi ( i = 1,2,3....m) .... (II)

j=1
Z
xj
cj
aij
bi

=
=
=
=
=

xj > o ( j = 1,2,3...n)
.... (III)
Total returns over operating expenses in rupees
Level of jth activity
Return over variable cost per unit of jth activity
Requirement of ith resource per unit of jth activity
Quantity of the ith resource.
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The crops like wheat, paddy and cotton having more requirements of water and agrochemicals were substituted crops with requiring less of these inputs with 10, 15 and 20
percent area reduction (Table 2). After long discussion with crop scientists, crops were
substituted having importance in maintaining and improving soil health.The existing area of a
crop considered as an average area of the crop during the preceding three years. For the
pesticides consumption, the average consumption for period 2001-04 was taken in account
and then on the based on the opinion survey of entomologist, the crop-wise consumption (in
percentage) was worked out. Besides crop acreages, water and fertilizers availabilities were
used as constraints to formulate the possible alternative crop production plans at various
levels of area substitution .The input-output prices as well as productivity levels were remains
constant in all the plans.
Table 2: Area replacement and substitution of crops
Sr. No.

1.

Area reduction
Area substitution crops
(10%.15 and 20%) in
crop
Paddy
Soybean+ red gram + green gram

2.

Wheat

Sunflower+ chickpea+ rapeseed+ potato +lentil

3.

Cotton

maize+ red gram+ green gram

RESULTS AND DISCUSSION
Land use pattern
It is evident from the table 3 that there has not been any substantial change in area under
forest during the period 1980-2004. The forest area showed the sign of rising trend upto 199192 failed to maintain and declined to ever lowest figure of 45 thousand hectares in 2003-04.
On average, the forest area in the state accounted for 3.53 percent of total geographical area.
Barring the years 1987-88 and 1992-93 more than 80 percent of the area has been utilized for
crops. More than half of the net sown area (except few years) has been double cropped. The
cropping intensity was recorded as high as 181.27 percent.
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Table 3. Land use pattern in Haryana
(000,ha.)
Year

Total
area

Forest
area

Land not
available for
cultivation

1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
2000-01
2001-02
2002-03
2003-04

4405
4405
4405
4394
4391
4391
4391
4391
4391
4380
4378
4385
4376
4374
4369
4398
4399
4402
4394
4400
4402
4372
4374
4374

132
134
136
130
132
166
169
166
166
168
169
170
171
167
110
110
115
115
115
115
115
115
45
45

434
425
417
405
402
392
390
405
398
391
417
379
405
413
498
494
480
441
440
464
470
425
569
532

Permanent
pastures and
other grazing
land
30
25
27
27
27
28
28
30
26
21
23
25
31
29
27
24
24
25
24
22
34
25
25
25

Culturable
waste

Current
fallow

Net sown area

30
41
48
47
46
23
23
23
25
29
21
43
33
38
14
23
23
37
37
23
18
30
35
36

177
120
170
185
168
168
158
528
209
175
169
256
240
209
156
156
137
149
144
219
232
173
233
192

3602(81.77)
3660(83.09)
3596(81.84)
3600(81.93)
3616(82.35)
3613(82.28)
3622(82.49)
3233(73.63)
3564(81.16)
3593(82.02)
3575(81.66)
3508(80.00)
3492(79.78)
3513(80.31)
3559(81.46)
3586(81.54)
3615(82.18)
3635(82.58)
3628(82.57)
3552(80.72)
3526(80.10)
3566(81.56)
3458(79.05)
3534(80.79)

Area
sown
more
once
1860
2166
1710
2088
1896
1988
2040
1453
2448
2058
2344
2062
2361
2302
2430
2388
2459
2508
2692
2477
2589
2752
2577
2854

Total
cropped
area

Cropping
intensity

5462
5826
5306
5688
5512
5601
5662
4686
6012
5651
5919
5570
5883
5815
5989
5974
6074
6143
6320
6029
6115
6318
6035
6388

151.64
159.18
147.55
158.00
152.43
155.02
156.32
144.94
168.69
157.28
165.57
158.78
167.61
165.53
168.28
166.59
168.02
168.99
174.20
169.73
173.42
177.17
174.52
181.27

Note: Figures in parentheses indicate the percentage of the total area

Cropping pattern
The overall account of share of different crops in total cropped area for the state as whole is
presented in table 4.The first four crops in percentage viz; wheat, pearlmillet, chickpea and
paddy accounted for the highest share of total cropped area during the year 1980-81. But the
order changed to wheat, paddy, cotton, rapeseed, sugarcane and pearlmillet in the year 200304 cereal based cropping pattern sharing more than 50 percent acreage indicate overall risk of
crop concentration in the long run on a few crops instead of diversification. Thus, cultivators
prone themselves to disaster and thereby set the stage for potential wide spread crop losses in
future. Paddy, cotton, wheat and sugarcane being resource exhaustive crops put a severe drain
on natural resources like water and soil micro-nutrients, thus posing threat on the long term
sustainability of the existing scarce natural resource base.
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Table 4: Crop acreage in Haryana.
Area under crops (in percentage)
Year

198081
198182
198283
198384
198485
198586
198687
198788
198889
198990
199091
199192
199293
199394
199495
199596
199697
199798
199899
199900
200001
200102
200203
200304

Paddy Sorg
hum

Maiz Pearle
millet

Wheat Barle Chickpe Other
y
a
pulses

8.86

2.51

1.30

15.93

27.08

2.28

13.22

8.66

2.02

1.20

14.62

26.81

2.06

9.22

2.18

1.06

14.67

32.48

9.85

2.67

0.95

14.76

10.11

2.78

1.12

10.43

2.06

11.09

Total
cropped area
(000,ha.)

Cott
on

Sugarca Vegetable
ne
s

1.33

Grou Rapeseed
ndnu &mustard
t
0.11 5.48

5.79

2.07

0.71

5462

17.97

1.52

0.14

3.48

5.66

2.50

0.71

5826

1.55

9.59

0.98

0.14

3.06

7.48

2.77

0.68

5306

31.52

1.32

11.39

1.27

0.12

3.44

7.12

2.33

0.60

5688

13.58

32.93

1.22

11.28

1.28

0.15

5.82

5.34

2.10

0.78

5512

0.98

11.59

30.37

1.56

13.58

1.52

0.18

6.48

6.14

1.86

0.81

5601

2.67

0.96

13.67

31.48

1.22

10.79

1.20

0.12

5.01

6.72

2.21

0.67

5662

9.91

2.86

0.87

10.34

36.94

1.33

4.27

1.39

0.12

6.97

8.88

3.04

1.01

4686

10.01

2.57

0.72

13.07

30.39

1.06

10.73

1.38

0.05

6.37

7.20

2.17

0.71

6012

11.35

1.82

0.73

11.10

32.86

0.91

9.30

1.38

0.04

7.74

8.34

2.42

0.82

5651

11.17

2.19

0.59

10.28

31.26

0.85

10.97

1.57

0.04

8.00

8.29

2.50

0.73

5919

11.44

1.84

0.52

9.98

32.42

1.01

5.51

1.08

0.04

11.45

9.08

2.91

0.86

5570

12.09

2.02

0.53

10.87

33.54

0.90

6.63

0.94

0.04

9.60

9.10

2.36

0.66

5883

12.98

1.55

0.51

8.74

34.28

0.66

6.97

0.91

0.04

9.91

9.68

1.92

0.77

5815

13.29

1.84

0.45

9.50

33.15

0.83

6.71

0.94

0.04

9.67

9.29

1.98

0.66

5989

13.89

2.11

0.43

9.63

33.01

0.68

6.31

0.89

0.04

9.62

2.40

0.67

5974

13.67

2.12

0.42

9.39

33.21

0.56

5.68

0.82

0.03

10.09

2.67

0.66

6074

14.75

2.11

0.42

9.43

33.21

0.68

5.71

0.79

0.03

8.97

2.28

0.68

6143

17.18

2.05

0.31

9.69

34.62

0.57

5.64

0.28

0.01

7.88

10.9
1
10.7
4
10.2
0
9.22

2.02

0.71

6320

17.96

1.85

0.33

9.73

38.42

0.58

1.66

0.23

0.01

7.46

9.01

2.26

0.65

6029

17.24

1.79

0.25

9.94

38.50

0.72

2.03

0.31

0.05

6.68

9.08

2.33

0.69

6115

16.26

1.64

0.28

9.27

36.40

0.47

2.25

0.73

0.05

8.49

9.96

2.55

0.70

6318

15.01

1.87

0.26

8.51

37.56

0.50

0.91

1.27

0.04

10.06

8.59

3.13

0.72

6035

15.89

1.58

0.26

9.77

36.25

0.42

1.92

1.18

0.02

9.69

8.23

2.51

0.74

6388

Note: crops with negligible share in the total cropped area were excluded
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Area irrigated of important crops
The assured supply of irrigation water in large part of the state had the mainstay of
agricultural development. The area under pearlmillet indicated increasing trend. In case of
gram also, area irrigated fluctuated over the years with a downward trend, it reached a high of
65.45 percent in 1987-88 (Table 5). This might be on account of shifting of pearlmillet and
chickpea acreage to the more assured and less risky crops of paddy and wheat with increased
availability of irrigation water. This trend of percentage area under irrigation under paddy,
wheat, cotton and sugarcane followed the path of sustenance. This might be due to stability,
responsiveness to improved production technology, modern inputs, high returns from these
crops and Govt. MSP policy. With increased irrigation coverage, most of irrigation water was
shared amongst paddy, wheat, cotton, sugarcane and the like crops while pearlmillet and
chickpea got reduced area under irrigation. The area under irrigation also got reduced in case
of oilseeds, pulses and coarse cereals.
Table 5: Irrigated area of important crops
Year

198081
198182
198283
198384
198485
198586
198687
198788
198889
198990
199091
199192

Irrigated area of major crops( in percentage)
Total area
Paddy Pearl
Wheat Chickpea Cotton Sugarcane irrigated
to
net
millet
sown area
(%)
97.13 11.84
93.10 43.08
98.29 91.07
59.20

Net
sown
area
(000.ha.)

95.72

13.50

92.96

32.10

98.03

89.59

61.40

3660

98.26

15.93

94.02

41.27

97.38

92.39

65.50

3596

90.79

14.42

95.62

26.25

96.47

91.18

60.80

3600

98.33

11.63

95.40

20.11

97.76

92.24

60.50

3616

98.80

12.93

96.33

25.10

99.97

95.01

62.20

3613

98.73

15.36

97.98

33.88

99.29

95.62

64.80

3622

99.50

27.33

97.54

65.43

98.94

94.87

79.80

3233

98.89

13.87

97.83

21.07

99.28

95.64

71.00

3564

99.30

21.20

97.56

29.86

99.45

96.42

73.90

3593

99.02

15.45

97.87

21.72

99.47

96.08

72.90

3575

99.51

19.04

98.13

28.69

99.64

96.36

76.00

3508
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Table 5: Cont.
199299.57
93
199399.60
94
199499.62
95
199599.28
96
199699.63
97
199799.59
98
199899.81
99
199999.83
00
200099.78
01
200199.90
02
200299.92
03
200399.88
04

17.45

97.91 22.94

99.62

96.34

75.30

3492

19.68

98.19 20.49

99.64

96.43

75.80

3513

15.29

98.39 20.00

99.64

96.43

76.40

3559

17.74

98.33 18.57

99.34

97.22

77.30

3586

15.59

98.31 18.84

99.24

98.15

76.50

3615

17.45

98.29 14.98

98.94

97.59

76.80

3635

18.43

98.18 13.73

99.14

98.43

78.30

3628

19.60

98.77 42.82

99.50

98.02

81.30

3552

24.16

99.11 32.93

99.74

97.90

83.90

3526

22.71

99.13 27.36

99.61

97.71

84.00

3566

34.06

99.24 32.36

98.58

98.94

85.80

3458

26.90

98.98 21.17

99.42

84.00

3524

Use of agro-chemicals in crops
With the advent of the green revolution, the use of modern inputs, especially agro-chemicals
has increased manifold, owing to responsiveness of high yielding strains to irrigation,
chemicals etc. The consumption pattern of major plant nutrients viz; nitrogen, phosphorous
and potash as well as pesticides as portrayed in table 6. From total use of fertilizers i.e. 64.08
kg/ha .in 1980-81,the consumption pattern shows an increasing trend (barring potash) has
reached a high of 319.14 kg/ha in 2003-04 with contribution of nitrogen, phosphorous and
potash being 239.93, 74.42 and 4.79 kg/ha., respectively. The overall emerging issue of the
consumption pattern of nitrogen, phosphorous and potash indicates the increasing trend over
the years in respect of nitrogen followed by phosphorous and potash. The consumption of
pesticides has also increased over the years with upward inclination up to 1991-92, thereafter,
it exhibited declining trend. The ever increasing trend in pesticides consumption which has
put a question mark on the sustainability of the present system has shown some sense of relief
after the year1991-92 showing declining trend. Indiscriminate use of pesticides wipes out the
natural enemies of pests, encourages the development of resistant strains of the pests and
hazardous effect on human life.
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Table 6.Consumption of agro-chemicals in crops
Year
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
2000-01
2001-02
2002-03
2003-04

Chemical Fertilizers (kg/ha.)
Nitrogen
Phosphorous Potash
52.02
8.70
3.36
59.06
8.85
2.95
60.12
10.38
2.70
72.09
14.73
3.80
75.43
15.55
2.11
82.04
19.27
1.70
90.29
22.63
1.61
93.01
27.32
1.51
107.63
33.56
1.67
112.05
35.92
1.06
125.32
39.02
1.42
132.47
40.31
0.72
132.47
40.31
0.72
149.93
42.51
0.70
159.38
42.24
0.75
164.94
37.53
0.89
172.66
38.81
0.86
182.30
47.25
1.09
184.78
62.35
1.43
201.10
58.08
2.72
202.58
58.51
2.74
202.04
70.33
3.45
220.29
66.58
4.94
239.93
74.42
4.79

Total
64.08
70.86
73.20
90.62
93.09
103.01
114.53
121.84
142.86
149.03
165.76
173.50
173.50
193.14
202.37
203.36
212.33
230.64
248.56
261.90
263.83
275.82
291.81
319.14

Pesticides
(kg/litre/ha.)
0.060
0.062
0.073
0.076
0.086
0.100
0.110
0.114
0.125
0.132
0.147
0.150
0.149
0.148
0.143
0.142
0.139
0.138
0.139
0.141
0.142
0.135
0.137
0.133

Ground water quality, change in water table and extent of problematic areas
The overall repercussion associated with farm activities have changed the scenario of ground
water quality, water table and increase in problematic area. Nearly 55 percent water seems to
be unfit for crop production and water table is declining by 40 cm each year. The foregoing
discussion discerns the fact that the average acreage under plough has reached its peak and it
is likely to decrease with increased urbanisation. Creation of wide spread irrigation facilities,
excessive use of canal water and the irrational use of crucial farm inputs have resulted in the
problems of water logging, soil salinity, soil sodicity, etc. The use of micro irrigation system
i.e sprinkler and trickle needs to be encouraged for enhancing water use efficiency.
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Resource use pattern in crops
At present, the cultivators considering a change in farming practices is the likely economic
outcome. Wider adoption of sustainable farming methods requires that they should at least be
as profitable as existing methods along with non-monetary advantages without rapidly
deteriorating soil and water resources. The major stress is laid on crop component, its
diversification, crop mix and their visual impact on land, water use and consumption of agrochemicals. Based on these considerations and priority approaches, the General Algebric
Modelling System (GAMS) Technique was used to work out the alternate optimal crop
production plans.
In order of acreage, the major crops in the existing crop plan were wheat, paddy, pearlmillet,
rapeseed, chickpea, cotton and sugarcane (Table 7). In the existing optimal production plan,
there was no change in chickpea, cotton, sugarcane and potato acreages. Barley disappeared
from the production plan where as area under paddy, maize and rapeseed increased. The
changing crop acreages under different suggested optimal crop plans give vivid picture of
constant acreage under pearlmillet, cotton and sugarcane. The acreage under chickpea, potato,
red gram, green gram, soybean and lentil got substantially increase in the subsequent
production plans while there was declining trend for rapeseed. Wheat and paddy witnessed
declining trend in the optimal crop production plan-III. Barley escapes its inclusion in all
optimal crop production plans while maize excluded in optimal plan-III. The increasing
acreage under pulses, oilseeds and other leguminous crops with decreased area under paddy,
wheat and cotton in the optimal crop production plans made a better change for crop rotation
and the crop mix. Finally, it will help in attaining the ultimate objective of lessening the use of
irrigation water, enhancing soil fertility and agro-chemicals, thereby paving the path for the
sustainable agriculture.
Input use pattern in crops
The basic aim is to reduce the use of crucial farm resources like water and agro-chemicals
without causing any adverse impact on farm income. In all other production plans, the water
requirement indicated declining trend (Table 8). But it came down to 2612.71 thousand metre
hectares in the optimal crop plan-III. The gradual reduction in fertilizer requirement in the
subsequent production plans seems to be virtual possibly with maximum reduction of 9.87
percent in the optimal crop production plan-III. Barring the potash consumption in the
subsequent optimal crop production plans, the nitrogen and phosphorous consumption got
reduced up to 11.17 and 4.12 percent, respectively in the suggested optimal crop production
plan-III. The pesticide consumption pattern exhibits down trend. From 3217.68 thousand kg
in the existing plan, it reached to 3343.52 thousand kg in the optimal production plan and
from there to 3342.81 thousand kg in the suggested optimal production plan-III, indicating
thereby an increase of 3.89 percent over the existing optimal crop plan. Although, there is not
much increase on pesticides front, on account of increasing potato acreages. The reducing
phenomenon consequent upon the changed crop acreage in the optimal crop production plans
will improve soil health and productivity, enhance biotic activity and limit the adverse
hydrological change.
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Table 7: Existing and suggested crop plans (000.,ha.)
Crop

Existing
crop
production
plan

Existing optimal Suggested optimal
crop
production plans
plan

Paddy

1074.26

1078.02

I
966.83

II
963.12

III
918.41

Pearlmillet

602.28

509.63

496.35

498.21

498.04

Maize

18.24

107.13

59.86

-

-

Wheat

2286.19

2171.30

2002.57

1943.27

1869.49

Barley

38.34

-

-

-

-

Chickpea

294.18

294.18

329.87

343.42

365.41

Rapeseed

452.08

615.18

630.21

645.03

654.08

Cotton

560.38

560.38

514.71

500.33

498.37

Sugarcane

135.46

135.46

135.46

135.46

135.46

Potato

14.08

14.08

61.08

81.37

98.06

72.23

92.07

110.31

-

62.24

86.78

103.87

-

82.94

112.56

126.16

-

58.14

71.78

97.83

Red gram
Green gram

-

Soybean
Lentil

-
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Saving benefits accrued from crops
The accrued saving benefits tread a varied path. All the optimal plans showed the saving in
water requirement. The fertilizer saving got increased and reached to peak in optimal crop
production plan-III. Similarly, the nitrogen and phosphorous savings exhibited the trend. The
pesticides saving pattern exposed the negative trend in all the optimal crop production plans
with little bit difference. As result, total saving benefits accrued in the existing optimal crop
plan turned out to be a negative sum of Rs.68805.53 thousands (Table 9). Benefits in
subsequent optimal crop production plans show the increasing trend with highest in the
suggested optimal crop plan-III. The reduced use of critical farm inputs viz; water and agro–
chemicals will open a new window for economic, social and ecological considerations. Thus,
in this way, it will add to economic benefits with reduced use of purchased inputs, curtail the
harmful and hazardous effects and build up soil structure and texture.
Table 8: Existing and suggested crop plans (000,ha.)
Crop

Existing
Existing
crop
optimal
production crop
plan
production
plan

2855.68

Suggested optimal crop production plans

I

II

III

2694.39

2670.78

2612.71

Water use
(metre hectare)

2857.92

Fertilizers
(kg)
Nitrogen
(kg)
Phosphorous
(kg)
Potash
(kg)
Pesticides
(kg/litre)

1206851.69 1197415.81

1131430.39

1108790.24

1087700.98

671504.78

666720.30

624296.35

609572.35

596503.85

296444.51

294277.71

288387.84

286677.70

284214.93

238902.40

236417.80

218746.20

212540.19

206982.20

3217.68

3343.52

3338.36

3336.14

3342.81

Pattern of returns from crops
With changes in acreages under different optimal crop plans, the input use pattern as well as
returns under went a change. The emerged out pattern of returns has been presented in table
10 reveals that gross returns from the crop production activity in the subsequent suggested
optimal crop production plans decreased marginally. The saving benefits accrued over the
existing crop plan turned out to be a positive. There after, it showed an upward trend through
successive optimal plans.
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This resulted positive changes in saving benefits in successive optimal plans. The least
reduction of 0.16 percent was observed in the optimal crop plan -II considering gross returns
plus saving benefits. The findings further reveal that with an initial minor set back, it picked
up in the successive optimal plans. Moreover, the changed pattern of returns will have to be
viewed not only from economic consideration but also taken into consideration viz; said and
unsaid quantification, qualitativeness on food front, ecological dimensions and sustainable
growth parameters. The results of the study reveal that area under forests does not indicate
any appreciable increase over the years. The cropping pattern exhibited the acreage
concentration of resource exhaustive and less risky crops like cotton, wheat, sugarcane and
paddy and large share of irrigation water were used amongst these crops. Increased
consumption of nitrogenous fertilizers and pesticides, continuation of same cropping pattern
over the time period resulted into accentuating the area under problematic soils, depletion of
underground water, infestation of weeds, insect-pests and diseases. The optimal sustainable
production plans showed increase in gross returns as well as accrued benefits through saving
the water and agro-chemicals. The optimal production plans in corporation the crop
enterprises like green gram, black gram, soybean, groundnut etc not only improve the soil
health but also reduction in use of natural resources and agro-chemicals. The optimal crop
production plans further make sure to accommodate the economic, ecological and social
aspects paving the path for sustainable development in agriculture.
Table 9 : Saving benefit accrued from different crop plans (000,Rs.)
Crop

Existing optimal Suggested optimal crop production plans
crop
production
plan
I
II
III

Water use

4412.80

322154.10

368665.80

483063.70

Fertilizers

91835.85

678827.03

877789.31

1069169.65

Nitrogen

45739.63

451312.59

592074.03

717008.89

Phosphorous

33325.38

123911.58

150213.53

188090.94

Potash

12770.84

103602.86

135501.75

164069.82

Pesticides

-27443.12

-26308.24

-25024.28

-27278.34

Total

68805.53

974672.89

1221430.83

1524955.01
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Table 10: Changing pattern of crop returns (000,Rs.)
Crop

Existing
crop
production
plan

Existing
Suggested optimal crop production plans
optimal crop
production
plan
I
II
III

Gross
returns(crops)

105311422.80 104948059.90 104323393.00 103710367.60 103621184.70
(99.65)
(99.06)
(98.47)
(98.39)

Saving
benefits
(Water+
fertilizers
+pesticides)

-

68805.53

974672.89

1221430.83

1524955.01

Gross return+ 105311422.80 105016865.43 104298065.89 104931798.43 105146139.71
saving benefits (100.00)
(99.72)
(99.03)
(99.63)
(99.84)

Note : Figures in parentheses indicate change over the existing plan
CONCLUSIONS
The analysis concludes that that area under forests does not show any appreciable increase
over the years. However, intensity of cropping has increased. The cropping pattern vividly
exhibits the acreage concentration of the resource exhaustive crops like paddy, wheat, cotton
and sugarcane. Most of the irrigation water was shared amongst these crops. Fertilizer
consumption pattern discerns the increasing trend at disproportionate rate over the years.
Consumption of nitrogenous fertilizers increased at much faster rate than that of phosphatic
and potashic fertilizers. Continuing adoption of the same cropping pattern has resulted into
accentuating the area under problematic soils and distributing hydrological balance. How ever
the input use pattern of water and agro- chemicals exhibits the reducing trend under
successive optimal crop production plans. The benefits brought about savings in water and
agro–chemicals are likely to open new window for economic, social and ecological frontiers.
In order to respond dynamically to current challenges, policies like water pricing, water shed
management, diversification, change crop rotations and crop-mix to make progress towards
profitable and environmentally sustainable production systems. Agriculture need to be based
on judicious use of renewable energy. The technologies of crop production are needed to
reduce gradually the use of chemical fertilizers, pesticides and heavy farm machines without
effecting crop productivity. Emphasis on bio-fertilizers, bio pesticides conservation farming
and integrated water shed management etc are precepts that assure sustainable food supplies
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Development is related to enhancement of the quality of human life in terms of increase in
economic growth, infrastructure, industrial output, per capita income, adequate social security
and polity, which is achieved by exploitation of nature or sometimes one section of people for
the benefit of another section. Just as a gold medal has another face, development has also a
dark hidden face. It is said that ‗development has some visible price tag but has huge hidden
cost in terms of environmental damage‘ which has cascading effect. The words ‗Development‘
and ‗environmental sustainability‘ are becoming cliches with poor understanding of their
implications. There is no denying of the fact that environmental degradation is a direct
outgrowth of development, both planned and unplanned, started since industrial revolution in
England. John Stuart Mill said ‗the very aim and object of any action is to alter and improve
nature‘. Hence, development being an economic action causes environmental damage, the
very process which bring fruitation to some section of the society. Every productive process
has two major goals, viz., maximize production and minimize waste. By dumping waste
products in rivers and lakes or by burning them, we may minimize the cost of their disposal,
but this results environmental degradation. Many poor and socially excluded people in the
LDCs maintain an unadulterated relation to nature and consider individual‘s sustenance as an
integral part of an organic community. Some development pundits (Stiglitz 2003), however,
maintain that poverty can lead to environmental degradation and environmental degradation
can contribute to poverty. A circular logic indeed! In the developing countries, the poor share
a marginal gain from the development initiatives and at times the groan of the poor and its
cumulative effects shadows the overall benefits from development. Development, therefore,
does not mean the freedom to exclude others from a genuine relation to nature and fruitation
of life‘s possibilities; but rather the freedom of all to share in life‘s development as part of
organic community. But the development efforts in a globalized economic system have
created islands of exclusion and compartmentalization of social groups and marginalization of
their potential. This globalized market oriented outlook has also fragmented the delicate
ecological harmony for immediate benefit of the exclusive few. This aspect has been
brilliantly focused by Giovanna Ricoveri as ―People are also part of nature, and the
exploitation of nature is therefore also the exploitation of some people by other people.
Environmental degradation is also the degradation of human relationships.‖
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Already there is a mad race for enhanced growth among all the countries including the LDCs,
without taking into account the other aspects in a holistic way. Everybody wants immediate
share of the growth and it seems they want to live always in the ‗present‘. Empirical
generalizations, moreover, has indicated that environmental impact has direct relationship
with per capita income and population in the form of (Callan et.al. 1996):
Environmental =
Impact

Income Per X Environmental Impact X
Capita
Per Unit of Income

Population

As the LDCs are aspiring for the growth in per capita income which is a prerequisite for
development and eradication of absolute poverty. Hence, environmental impacts in these
countries can be minimized by checking population growth and environmental impact per unit
of income. Ironically, most of the LDCs have failed to get any breakthrough in population
control and hence the only option left out is the reduction in the ‗environmental impact per
unit of income generated‘, reduction of which demands sustainable development of
agriculture, minimization of industrial pollution, minimization of urbanization induced
pollution, restoration of non-renewable resources, maintaining required forest cover, etc.
environmental degradation disrupts the developmental process in the LDCs by imposing
heavy cost on expenses on health as well as reduction on the productivity and human
resources. In the LDCs the people in the lower strata of the society are worst hit. Hence
though due to such unsustained and unplanned development leads to immediate rise in gross
national product (GNP) of a country but in the absence of environmental considerations in the
calculations of GNP, it will not be a determining factor in the long run. The sustained net
national product (SNNP) for the LDCs, though difficult to calculate, would be,
SNNP

GNP

Dc

De

Em

Ea

Pl

HE p

where, Dc = Depreciation of the capital assets, De = Depreciation of the natural capital assets,
Em = Expenditure required to partially restore environmental damage, E a = expenditure
required to avert environmental damage, Pl = Expenditure required to compensate the adverse
affects of pollution, HE p = Expenditure required for restoration of health affected by
pollution.
Besides, exponential growth of population in the LDCs, the worst perpetrator of disturbed
environmental balance is the unplanned economic development. High rural-urban migration
makes it difficult to provide access to minimum facilities needed for maintaining a good
quality of life. Dependence on biomass fuel leads to deforestation. Depletion of ground water,
and unsustained agriculture in these countries are adding fuel to the fire.
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Marx, almost in similar response to something of the sort, magnificently warned that:―Nature
is man‘s inorganic body, that is to say nature in so far as it is not the human body. Man lives
from nature i.e., nature is his body and he must maintain a continuing dialogue with it if he is
not to die. We are all familiar with the pitfalls of thinking of phenomena of any kind in
isolation from the ‗systems‘, which sustain them and are sustained by them‖.
The less developed countries (LDCs) of the present day world are facing a disturbed and
unsynchronized relationship of regional development co-ordinates with global development
network co-ordinate. This has two implications. First, the yardstick of measuring development
need to be looked from different perspectives for developed and LDCs. Second, this may lead
to misallocation of resources in the LDCs as well as dumping of surplus products in these
countries. This makes the achievement of the dynamic equilibrium between development and
environmental sustainability difficult. The improper use and misallocation of resources are
generally associated with serious all cascading environmental effects in the LDCs. Both
planned and unplanned developmental efforts in such economies have got its threshold
tolerance limit of environment to absorb the damage by its assimilative capacity. In such a
mad race of development, instead of growth statistics, the LDCs should look into a Grand
National Happiness Index (GNHI) in framing the regional development co-ordinates in the
form of

GNHI

(SNNP Q P) / k

Q is a qualitative and relative term indicating the quality of life in terms of education, general
aspirations, health care, social security and employability. P is a term derived from social
engineering encompassing polity, social norms, ethics, laws and spirit of democracy and k is
the term indicating population. To achieve a higher GNHI, k must be kept to a minimum by
persuasion via mass education and awareness or by enlarging the terms in the numerator,
which is a bit difficult process. Beyond a threshold limit of k, however, GNHI cannot be
increased by mere increase of the numerator.
The issue of development is based, in all forms and levels, on attaining equilibrium of
development and environmental sustainability over time. The experience of developing
countries points that growth maximization has only led to greater polarization into ‗dual‘
societies because the benefits of growth have been skewed in favour of the marginal elites
compared to the poverty wounded majorities (Reddy 1985).
Nevertheless, planned development is welcome with a minimal damage to the ecosystem
along with the maximum benefit to the poor people. Much of the environmental damage in
the urban areas and consequences on SNNP can be made avoidable. For this, the whole matrix
of the problem and the ways through which these interacts with the society need to be found
out.
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The Case of India
After several years of economic reforms, Indian economy is poised at the threshold of a
paradigm shift in development perspective. Indian economy is now poised for an accelerating
mode. Though we could achieve 8.1 per cent growth in the GDP, but have failed to provide
adequate employment opportunities, tackling poverty and maintaining environmental
sustainability.
One reason for such a contrasting scene in the economy could be the poor performance in the
agricultural front. Although the agricultural sector is the backbone of Indian economy it is
starved of capital, innovative methods and guarantee against natural vagary. The profit from
agriculture has gradually declined. The share of agriculture in the total gross capital formation
has declined from 21 percent in 1951-52 to 15.4 percent in 1980-81 and further to 8 percent in
1999-00. This, in turn, has dampened the initiative to develop the agro based rural industries.
Hence, the fruits of ‗8.1 per cent growth‘ are likely to be transitory as it fails to address the
burning agricultural issues. Hence it shall not sustain. Deterioration of soil fertility and
depletion of country‘s water resources has not received adequate attention and appropriate
ameliorative measures are yet to be mooted.Nevertheless, the better side of the story is that
the National Planning Commission is optimistic of achieving the poverty reduction target of 5
percent at the end of the stipulated period. But the latest round of survey conducted by the
National Sample Survey Organization (NSSO) on ‗household consumer expenditure and
employment-unemployment situation‘ stated that at the all India level, three rural households
per thousand and one urban household per thousand do not get enough to eat in any month of
the year. The all India poverty ratio, however, went down, only marginally, from 26.1 percent
in 1999-2000 to 24.9 percent in 2003. While the rural poverty went down from 27.1 percent to
25.2 percent, urban poverty went up from 23.6 percent to 23.95 percent. However, the two
sets of data are not that comparable because the figures for 1999-2000 are based on a large
sample round whereas the figures for 2003 are small sample rounds. But still it reflects the
dimension and the direction of the burning problem faced by the country.
Table 1. Population below the poverty line (As per the Expert Group Methodology)
Population in Millions.
Poverty Ratio (%)
1
Rural
56.4
45.7
39.1
37.3
27.1
2
Urban
49.0
40.8
38.2
32.4
23.6
3
Total
54.9
44.5
38.9
36.0
26.1
Sources: Planning Commission, Ninth Five Year Plan 1997-2002, Volume-1,
―Number and Percentage of Population Below Poverty Line by States‖, The Hindu, 26.2.01
Table 2. Projection of National Poverty Ratios (in percentage)
Region
1996-97
2001-02
2006-07
2011-12
Rural
30.55
18.61
9.64
4.31
Urban
25.58
16.46
9.28
4.49
Total
29.18
17.98
9.53
4.37
Source: Planning Commission, Ninth Five Year Plan 1997-2002, Vol. 1.
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Projection of National poverty ratios in percentage are given in Table 2. It is seen that
projected national poverty ratio is lees that 5 percent in the year 2011-12 which may be
considered as satisfactory for a populous developing country like India.
Table 3: composition of Urban Per Capita Consumption Expenditure (in percentage)
States
1983
1993-94
1999-00
Food
NonFood
NonFood
NonFood
Food
Food
Andhra Pradesh
54.57
45.43
53.84
46.16
47.44
52.56
Arunachal Pradesh 60.82
39.18
57.65
42.35
Assam
63.77
36.23
59.68
40.32
55.38
44.62
Bihar
66.14
33.86
62.92
37.08
57.24
42.76
Goa
59.18
40.82
59.09
40.91
51.33
48.67
Gujarat
61.75
38.25
58.41
41.59
49.58
50.42
Haryana
57.80
42.20
53.87
46.13
45.87
54.13
Himachal Pradesh 54.00
46.00
42.45
57.55
45.34
54.66
Jammu & Kashmir 64.00
36.00
56.41
43.59
55.51
44.49
Karnataka
57.88
42.12
55.71
44.29
46.32
53.68
Kerala
58.96
41.04
53.93
46.07
49.04
50.96
Madhya Pradesh
58.99
41.01
52.85
47.15
47.60
52.40
Maharashtra
57.53
42.47
53.02
46.98
45.31
54.69
Manipur
71.56
28.44
63.82
36.18
56.40
43.60
Meghalaya
56.38
43.62
47.02
52.98
Mizoram
58.90
41.10
54.14
45.86
52.04
47.96
Nagaland
64.64
35.36
58.85
41.15
47.64
52.36
Orissa
65.13
34.87
57.79
42.21
56.95
43.05
Punjab
55.92
44.08
53.03
46.97
47.12
52.88
Rajasthan
57.58
42.42
56.65
43.35
50.85
49.15
Sikkim
55.17
44.83
55.18
44.82
47.53
52.47
Tamil Nadu
58.40
41.60
54.60
45.40
45.61
54.39
Tripura
56.96
43.04
56.18
43.82
Uttar Pradesh
59.13
40.87
55.99
44.01
50.49
49.51
West Bengal
60.90
39.10
55.93
44.07
52.28
47.72
Andaman
& 43.78
56.22
51.26
48.74
Nicobar
Chandigarh
35.79
64.21
38.82
61.18
Dadra & Nagar 62.68
37.32
47.72
52.28
Haveli
Daman & Diu
59.18
40.82
62.79
37.21
53.70
46.30
Delhi
54.00
46.00
48.58
51.42
41.04
58.96
Lakshadweep
67.14
32.86
60.03
39.97
Pondicherry
56.09
43.91
57.71
42.29
51.00
49.00
All India
58.69
41.31
54.65
45.35
48.06
51.94
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Source: National Human Development Report 2001, Planning Commission, Govt. of India,
But the fall in the poverty ratio is to be seen in the perspective of uncontained developmental
initiatives. During the past two decades the composition of per capita consumption
expenditure has been changed dramatically particularly in urban India (table 3). Such
significant change within a short span of time indicate pressure on environment as the nonfood segment (both production and consumption) is associated with diseconomies in the form
of environmental degradation.
Indicators of changes in forest cover:
For sustainable economic development, the balance between economic activities and
biodiversity need to be maintained. The forest cover, as a part of the greater symbiosis, should
not be left to shrink or vanish due to the so called developmental initiatives. Loss of forest
cover not only sap the economic resources of a country but also it is detrimental to the
agricultural and human sustenance, as forest controls the moisture level for seedling of rain
and controls global temperature. Economic indicators of loss of forest covers are many and
varied, viz., urban non-food consumption expenditure, urbanization rate, number of persons
below poverty line, per capita net state domestic product are some of the main indicators. In
this section, a cross sectional analysis is done to identify the indicators that have bearing in
the position of poverty in India. The correlation coefficient matrices has been calculated by
taking state level data for 28 states and union territories of India with reference to two periods
of time, viz. 1993 and 1999. It is tried to analyze the effects of (1) urban non-food
consumption expenditure (X1), (2) urbanization rate (X2), (3) number of persons below
poverty line (X3), (4) per capita net state domestic product (X4) on forest cover (X5) for the
year 1993 and 1999. Table 4 and Table 5 show the correlation coefficient matrices for 1991
and 1999 respectively

Table 4: Correlation matrix (1991)
Variables
X1
X2
X3
X1
1.000
X2
0.255
1.000
X3
-0.171
-0.122
1.000
X4
0.320
0.681*
-0.329
X5
-0.091
-0.195
0.391**
* significant at 1 per cent level of significance. **
significance
Table 5: Correlation matrix (1999)
Variables
X1
X2
X3
X1
1.000
X2
0.494*
1.000
X3
-0.111
-0.183
1.000
X4
0.530*
0.762*
-0.327
X5
-0.116
-0.174
0.451**
* significant at 1 per cent level of significance. **
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X4

X5

1.000
-0.288
1.000
significant at 5 per cent level of

X4

X5

1.000
-0.277
1.000
significant at 5 per cent level of
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significance
The correlation matrix-1991 shows that though there are negative correlation between X1, X2,
X4 with X5, but they are not significant. On the other hand correlation between population
below poverty line (X3) with forest cover (X5) is positive and significant at 5% level of
significance. Similar findings are noted in the correlation matrix-1999. The scatter plots
between X3 and X5 for 1993 and 1999 are given below:
Scatter Plots (1993)
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Scatter Plots (1999)
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The scatter plots reveal weak but positive correlation between the variables.
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Energy Use Pattern and Sustainable Development in India:
For achieving a sustainable GNHI equilibrium in a multi-variate force field, other important
factors like containing carbon emission to a threshold limit and judicious use of energy should
be prioritized. Carbondioxide is not only a trivial gas but also it controls the thermal balance
of the earth and a serious pollutant as well. Carbondioxide is not only a gas that affects heat
flow to and from the atmosphere of the earth, but also a serious pollutant. ―With the present
value of the concentration of carbondioxide in the atmosphere at 373 ppm, humans and other
mammals are already in unknown territory with regard to physiological effects of an
atmosphere with a much higher concentration of carbondioxide‖ (Robertson 2006). The
concentration of carbondioxide beyond a threshold limit has severe adverse affects on health
of the mass population.
The rapidly growing population in India is posing serious threat to the ecosystem.
Deforestation, soil erosion, land degradation, water and air pollution continue to worsen and
are indirectly hindering the achievement of a higher GNHI over time. ―At the same time India’s
energy consumption has increased manifold in the recent years. Total energy consumption has
increased from 4.16 quadrillion Btu in 1980 to 12.8 quadrillion Btu in 2001‖
(www.india%20environmental%20issues.htm). This 208 per cent increase over 20 years
period is mainly due to the pressure of population, industrialization and rapid urbanization in
the country. Coal accounts for 50 per cent of India‘s total energy consumption. Contrary to
this, geothermal, wind and solar energy exploitation levels in the country is meager.
Consumption of energy is associated with carbon emissions and greenhouse gasses. Between
1990 and 2001, India‘s carbon emissions increased by 61 per cent. If such trend persists, then
it will be difficult to attain a high GNHI in a multi-dimensional pressure field active in the
framework of GNHI. Carbon intensity, i.e., carbon emissions per unit of GDP is also high in
India in comparison to her neighbours.

In the absence of carbon intensity budgeting such problems are likely to persist. If coal is
substituted by other sources particularly non-conventional ones, then the carbon emissions
can be reduced. Though India has good administrative set-up for non-conventional energy as
well as vast potential for the same, still the country has a long way to go in this sector. The
better side of the story is that, of late, India could make significant dent in the field of
environmental protection and sustenance.
The Strategies
Protection, conservation and optimum/judicious use of natural resources were imbibed in
ancient Indian culture. However, with population explosion, underdevelopment and with
growing urbanization, industrialization and unplanned developmental work and poverty – the
environment is highly constrained today in the form of soil erosion, forest covert depletion,
air, water and noise pollution, etc. Although there are enough institutional provisions for
environmental protection and conservation since the days of the British rule in India and
implementing agencies like the State Pollution Boards, but these are not proliferated to the
grassroot level in letter and spirit. In India, there is wide division of powers between the
executive, legislative and the judiciary.
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The laws are complicated for easy comprehension and there exists loopholes for escape
through misinterpretation and litigation and delay in implementation. The legal procedure
takes long time and end up with very small penalty. Environmental awareness among the
masses is not adequate. Administrative supports in the form of good laboratories and
procedural guidelines are also not very strong. Besides, flat fines for defaulters, there should
be incentives to lower the damage below prescribed levels. While taking the developmental
projects considerations be made to get design for environment, with provision for
environmental audit, technology assessment and environmental damage costing.
The over exploitation of natural resources for short time developmental gain will not be
conducive for overall good. Some resources, like water, which is sustainer of the life process,
should be managed very judiciously remembering the fact that, of all the total water only
approximately one percent is suitable for human use. To conserve other precious energy
resources like oil, coal, etc. there should be patronization of innovative public transportation,
which will also reduce pollution to some extent as well as containing the oil pool deficit to
certain limit. More incentives should be given for biomass production for use as fuel and for
reduction of green house gasses. New research and development works on non-conventional
energy sources and energy use audit should be materialized. Another important area which
needs attention, is the sustainable agricultural practices by use of bio-pesticides and biofertilizers and developing indigenous HYV seeds and optimum use of water resources,
including rain water harvesting.
Examples of traditional norms of exploitation and conservation of nature in tribal society
(Box 1 & 2):

Box 1
….The main issue is to save the remaining natural forest.
Artificial and planted forests, however big, can never be their
substitute. Therefore, all have to join their efforts in safeguarding
the threatened and endangered natural forests. If saved and
improved, they will not only regulate the present day climate but
will also ensure the very survival of the next generation.
Source: D Souza Alphonsus (2005), Traditional Systems of
Forest Conservation in North East India: The Angami Tribe of
Nagaland, NESRC, Guwahati, p 119.
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Box 2
….The chief forest produce are timber and firewood. The owner
of a piece of forest can cut trees for timber or firewood or
employ others to do so. He can get as much timber or firewood
as he needs. If he does have the desired type of timber in his
personal property, he can get it from the common clan or village
elders. Though a person can get as much timber or firewood
from his own forest as he needs, he cannot sell it. The principle
that one can get timber and firewood only for one‘s needs but
not for sale probably reflects the situation, as it existed in former
times. In the past, no one sold timber or firewood simply
because there were no buyers in the village, and the practice of
selling it to outsiders did not exist. This past situation has been
gradually turned into a norm more by observance than through
conscious enactment.
Medicinal plants, edible fruits and leaves, tubers and roots for
human consumption and to feed the pigs and other animals, can
be collected by anyone from anywhere. But the general principle
is that they should not be wasted. Any destructive method invites
censure or even punishment in the form of fines.
An interesting feature in the Angami area is that a tree is never
cut and uprooted completely. Two or three feet of the tree trunk
are usually left. Often such a trunk grows branches and the
growth of these branches is fast because of the strong trunk with
its deep roots. This practice is probably an adaptation of
pollarding Alder trees, which symbolize their sustainable forest
management.
Source: D Souza Alphonsus (2005), Traditional Systems of
Forest Conservation in North East India: The Angami Tribe of
Nagaland, NESRC, Guwahati.
Ground water is one of the major sources for water supply in many parts of the country. In the
cities too ground water contributes to substantial quantity of supply. Especially in new
development areas ground water is largely being utilized as a drinking water source, mainly
because of the insufficiency of the river water share. Too much dependence on groundwater
and its over exploitation has some serious health hazards in the form of arsenic and fluoride
contamination. Ground water collects in the aquifers over thousands of years through
infiltration and ground water flow recharge. A particular amount of ground water is
replenished regularly through rainwater infiltration. Sustainable use of ground water means
withdrawal of ground water at a rate at which it is replenished through recharge. Faster
withdrawal rates would lead to fall in water table and finally depletion of ground water. The
ground water recharge areas need to be identified so that maximum recharge can be achieved.
The recharge areas need to be conserved and preserved for the sustainable management of
ground water and to maintain the potential of the ground water in the cities.
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Areas where the ponds already exist and its surroundings can be used as water recharge area.
A synergy should be made between the traditional knowledge systems and the modern
scientific knowledge particularly in the health care sector is needed so that the access to health
care can be made available to all sections of the society. The above measures will not bring
the desired results if proper strategies are not devised to cheek the growth of population. To
reap the benefits of all these well-drawn strategies in a holistic form, mass education and
awareness stands as the prime criteria. Affirmative action is needed towards this end.
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Environment consciousness has developed as the environmental pollution increased in local and
global scale. In this context, all sectors have begun to assess the environmental impacts of their
products by some methods. One of these methods is Life Cycle Assessment (LCA) which has been
developed rapidly in the past decade. LCA method is to a large extent used for environmental
assessments of short lived industrial products either to compare different alternatives or to propose
improvements. As the LCA method has been adopted by the building sector, a number of building
specific problems are faced. In order to support the understanding of these methodological
problems and to solve them, LCA is defined in methodological framework, and a systematic
procedure is proposed in this paper. Within this framework, the building specific considerations
are examined, and the further research needs are discussed as a conclusion.
Keywords: Life Cycle Assessment, Building Sector, Building Products, Environmental Impacts.
INTRODUCTION
One of the key sectors to achieve a sustainable society is the building sector. The building sector
is responsible for approximately 40% of the total energy use, and uses approximately 7,5 billion
ton of building materials per year. [1, 2] Buildings are part of the infrastructure; meanwhile they
use and require other parts of infrastructure as well as they require land, water, raw materials
and energy during their production, utilisation, maintenance and demolition. Thereby
buildings affect the natural environment directly and indirectly via the use of products and
services during their long life cycles. [3] In this case it is essential to assess the environmental
impacts of buildings. However, this assessment is a complex and difficult task because of the
long lives of building products. When assessing the environmental impacts of building products, an
improvement in one area of the product‘s life cycle can lead to an unwanted impact in another
area. [4] In this context, a systematic method is required to assess the environmental impacts
through the whole life cycle. One of the methods used for this purpose is Life Cycle Assessment
(LCA). LCA is a powerful method to compare products concerning their environmental
performance. However, several obstacles occur when LCA method is applied to building products.
Building products have long service lives, and many actors involved during their life cycles which
makes it difficult to predict what actually happens during their whole life cycles. [4] In order to
support the understanding of these methodological problems in the building sector, Life Cycle
Assessment (LCA) should be described in methodological framework first.
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LIFE CYCLE ASSESSMENT (LCA) METHODOLGY
The heightened awareness of the importance of environmental protection, and the possible
environmental impacts associated with products manufactured and consumed has increased
the interest in the development of methods to better comprehend and reduce these impacts.
[5] One of the methods developed for this purpose is Life Cycle Assessment (LCA).
According to the definitions in the ISO 14040 series [5-11) LCA is a technique for assessing
the environmental aspects and potential impacts associated with a product, by
 compiling an inventory of relevant inputs and outputs of a product system;
 evaluating the potential environmental impacts associated with inputs and outputs;
 interpreting the results of the inventory analysis and impact assessment phases in relation to
the objectives of the study.
Furthermore, LCA is a method or tool to assess the potential environmental impacts of a product
or service in a quantitative way. [4] It is hence one of the available methodologies for assessing
the environmental impacts related to product systems. [3] LCA studies the environmental
aspects and potential impacts throughout a product's life cycle from raw material acquisition
through production, use and disposal. [5] ―Life cycle‖ incorporates an expansion both temporal
and spatial compared to the product or service. The temporal expansion means that the product or
service analysed is followed ―from cradle to grave‖. The cradle can normally be the extraction of
raw material and fuel to produce the analysed product or system. The cradle can be defined as the
place or moment when the raw materials or resources are taken from nature into the technical
system. In the same way, the grave can be defined as the place and time when the products or used
resources are returned to nature. The spatial expansion means that also transports, production
facilities, auxiliary materials, supplying systems, maintenance, waste treatment and similar
activities necessary for the whole life cycle have to be included to the analysis. [4] The general
categories of environmental impacts needing consideration include resource use, human health
and ecological consequences [5] associated with the input and output flows of the analysed
system. [3]
The object of an LCA is consequently, not only the product itself, but the product system
[production facilities and supporting systems) requested to produce and deliver the product,
use and maintain the product, deconstruct, recycle or dispose off the product. [3] According to
international standard ISO 14040 LCA can assist in [5]:
 identifying opportunities to improve the environmental aspects of products at various points in
their life cycle;
 decision-making in industry, governmental or non-governmental organisations (e.g. strategic
planning, priority-setting, product or process design or redesign);
 selection of relevant indicators of environmental performance, including measurement
techniques;
 marketing (e.g. an environmental claim, ecolabelling scheme or environmental product
declaration).
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LCA can be divided into four successive methodology phases as illustrated in Figure 1:
1. Goal and scope definition
2. Inventory analysis (LCI)
3. Impact assessment (LCIA)
4. Interpretation

LCA Framework
Goal and Scope
Definition
Inventory Analysis

Interpretation

Impact Assessment

Direct Applications:
 Product Development and Improvement
 Strategy Planning
 Public Policy Making
 Marketing
 Other

Figure 1. The relationship between LCA framework and LCA applications [5]
As illustrated in Figure 1, LCA is an iterative process. During this process, it can be necessary to
iterate between the four phases during the progress of an LCA. [4]
Goal and Scope Definition
Goal and scope definition is the first phase of LCA, and has a major influence on the quality of
the assessment results. [1] It is a prerequisite that the performance of an LCA is consistent with
the goal and scope definition. [4] Therefore, the goal should clearly define the purpose of the
study, and the intended use and users of the results. [12] Besides, in the scope of the study it
is important to identify the object of the study, the level of detail of the data, and to define
what to include and exclude in order to attain the goal of the study. According to the
definition of LCA, the whole life cycle of the product is to be included in the assessment
(the systems demanded for generating, using and dismissing the product) This ―cradle to
grave‖ approach necessitates identification of the product's life cycle and of the processes
participating. Especially in case of products with long service life (buildings), the definition of
the life cycle incorporates assumptions or estimates of the functional service life time, use
and maintenance scenarios, repair and replacement of components, major refurbishment or
renovation scenarios, demolition and recycling scenarios, scenarios for technology
development of supporting product systems such as electricity generation or transportation
systems. [3] The ISO 14040 standard identifies several items (functional unit; system
boundaries; allocation procedures; data requirement; assumptions; limitations; and critical
review, if any) that should be considered, defined and clearly described in the scope of an
LCA [5] as the obtained results will only be valid according to these definitions. [3]
However, it often appears that the goal and scope has to be revised during the analysis caused by
lack of data, important findings or similar, hence leading to LCA being iterative. [4]
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Functional unit: The usefulness of a product is identified through its functional unit (FU).
[3] The purpose of a FU is to provide a reference to which the input and output data are related.
The amount of product necessary for fulfilling the function must be able to be quantified and is
thereby FU has to be clearly defined and measurable. The flows related to the FU are then used to
calculate the inputs and outputs of the system. Comparisons between systems are made on the
basis of the same function, and quantified by the same FU. Then, it is the performance/service of a
product which has to be comparable, not to the product itself. When comparing different building
products, even the different product systems have to be comparable. [4] Hence the ISO standard
states that ―in comparative studies, the equivalence of the systems being compared shall be
evaluated before interpreting the results‖. [5] For instance, it is no use to compare a roll of
wallpaper with a roll of another type of wallpaper. ―One square metre of wallpaper covered
surface and a service life of 10 years‖ is suitable as a functional unit in this case.
System boundaries: The system boundaries define and structure the studied system; and are
to be set in order to identify the extent to which processes are included/excluded, and to
perform an inventory of inflows/outflows. The system must be drawn concerning
geographical boundaries and the boundaries between technosphere and biosphere. [13]
Allocation procedures: The allocation is partitioning the input or output flows of a unit process to
the product system under focus in several ways (e.g. between unit processes, a motivated principle
is needed for how to allocate the flows). [4]
Critical Review: The critical review serves to ensure the quality of study by consulting a
reviewer in order to ensure that methods used are consistent with ISO standards, scientifically
and technically valid, data is appropriate in relation to the goal, interpretations reflect the goal,
and the report is transparent and consistent. [5]
Life Cycle Inventory Analysis (LCI)
Inventory analysis is the second phase of an LCA, and consists of data collection and calculation
procedures. The main purpose of the inventory analysis is to collect relevant information about
the unit processes that constitute the studied system for the data categories and in accordance to
the defined quality requirements presented in the goal and scope phase. [1] The system defined
in goal and scope definition, is transformed into a flow diagram. Every activity in the diagram is
divided into unit processes which are the smallest units in an LCA. Every unit process is connected
with input and output as illustrated in Figure 2. Data is collected and evaluated with respect to the
requirements defined in the goal and scope. Then, the data is related to each unit process and
afterwards related to the functional unit. With these relations, it is possible to aggregate the data for
each process, according to the functional unit. During the inventory analysis, it can be necessary to
refine the system boundaries and the goal because of lack of data (see Figure 1). The result
obtained is called a Life Cycle Inventory (LCI) and serves as input to the following impact
assessment phase. [4]
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Figure 2. Flow diagram consisting of unit processes [14]
Life Cycle Impact Assessment (LCIA)
Life Cycle Impact Assessment (LCIA) is the third phase of LCA. The purpose of LCIA is to
assess the life cycle inventory (LCI) results of the product systems, to better understand their
environmental significance. In the LCIA phase selected environmental issues (impact
categories) are modelled, and category indicators are used to condense and explain the LCI
results. Category indicators are intended to reflect the aggregated emissions or resource use
for each impact category. These category indicators represent the "potential environmental
impacts". In addition, LCIA prepares for the life cycle interpretation phase. The LCIA can be
divided into two main elements (see Figure 4). The first element is mandatory, and contains
three phases to produce a LCIA profile. The second element is optional, and a further
elaboration of the LCIA profile to create an aggregated value of the environmental impacts.
[4]
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Mandatory Elements: As illustrated in Figure 4, selection of impact categories, category
indicators and models is the first step of the LCIA, and have to be appropriate to the goal and
scope of the study The impact categories are identified in ISO 14047 as climate change,
stratospheric ozone depletion, acidification, nutrification, human toxicity, ecotoxicity, and
depletion of abiotic and biotic resources. [9] Classification, which is second step of the LCIA, is
a procedure to assign the LCI results to the selected impact categories which is a rearrangement of
the data. Finally, characterisation is a synonym for calculation of the category indicator. All the
parameters in the different impact categories need to be multiplied with an equivalency factor to
estimate their contribution to the impact category. In that way, each impact category can be
presented as a one-dimensional numerical indicator, which is the final result of an LCIA. [4]
The concept of indicators is illustrated in Figure 3. As an example, acidification is chosen as an
impact category. The category indicator is then proton release (H*), and the category endpoint is
forest, vegetation, etc. Here models are needed to estimate the environmental effects at the
endpoint. [4]

Impact Category
LCI Results assigned to impact category

Acidification
NOx, SOx

Characterization Model
Proton Release (H+ aq)

Category Indicator
Environmental
Relevance
Category End Point(s)

Forest
Vegetation
etc.

Environmental Mechanism

kg SO2, HCL etc.

Life Cycle Inventory Results

Figure 3. Concept of impact indicators [7, 9]
Optional elements: The result from the LCIA can be further elaborated by normalisation,
grouping or weighting which are optional. Normalisation is to calculate the magnitude of the
category indicator results relative to reference values. Also the impact categories can be sorted
and/or ranked by grouping. Finally, the category indicators can be converted into one-dimensional
value, using numerical factors based on value choices by weighting. [4]
Interpretation
The interpretation of the LCIA depends on the goal and scope of the analysis. In the interpretation
of the result, the whole analysis has to be discussed, regarding data quality, scope and boundary
settings, and validity of the study and sensitivity of results.
The four phases of LCA framework described above is illustrated in Figure 4 according to
international ISO 14040 LCA standards series. [5-11]
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1. GOAL AND SCOPE DEFINITION (5, 6, 11)
Goal Definition
Scope Definition
(Assumptions, Functional Unit, System Boundaries, Allocation Procedures, Data
Quality, Critical Review, Reporting)
2. INVENTORY ANALYSIS (5, 6, 10, 11)
4. INTERPRETATION (5, 8)
Preparing for data collection
Revised data collection sheet

Data collection sheet

Identification
of
significant issues
Structuring information
Determining the
significant issues

Data collection
Collected data
Validation of data

Evaluation by
Completeness check
Sensitivity check
Consistency check
Other checks

Validated data
Allocation and
recycling
kazanım
Validated data per unit
process

Relating data to unit process

Conclusions and Recommendations

Reporting

Relating data to functional unit
Validated data per
functional unit

Comparative assertions disclosed to the public and
critical review

Data aggregation
Additional data or unit
processes required

Calculated inventory

Refining the system boundaries
Completed inventory

3. IMPACT ASSESSMENT (5, 7, 9)

Mandatory Elements
Selection of impact categories, category indicators and models
Assignment of LCI results (Classification)

Calculation of category indicator results (Characterisation)

Category Indicator Results (LCIA Profiles)
Optional Elements
Normalisation
Grouping
Weighting
Data Quality Analysis*

Figure 4. Life cycle assessment (LCA) framework [5-11]
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THE USE OF LCA METHODOLOGY IN THE BUILDING SECTOR
The LCA methodology which has developed rapidly during the recent years is to a large extent
used for environmental assessments of short lived industrial products either to compare different
alternatives or to propose improvements. As the methodology is adopted by the building sector, a
number of sector specific considerations are faced. These considerations specific for the buildings
are as in the following [3]:
• Each building is unique, and standardisation in the building sector is at minimum;
• The function of buildings is not always easy to define strictly in compliance with ISO. For
instance, the function is not always only of a technical nature (e.g. the building) or the building
itself, but rather a service (e.g. housing);
• It is not always possible to establish a FU in compliance with ISO;
• The time aspect, e.g. long service life compared to consumer products which has
implications on energy and maintenance scenarios;
• The long service life of buildings has as a consequence that a major part of the environmental
load associated with a building occurs during the usage phase;
• Disparate lifetimes for different building products included in the same system (building),
which has implications on service life and maintenance scenarios;
• Disparate lifetimes for the same building products but in different functions included in the
same system (building), which has implications on service life and maintenance scenarios;
• The high potential for recycling and reuse of building products, and whole building frames
in combination with long service life has implications on end of life scenarios and how to
handle distribution of environmental loads between life cycles.
The factors above have a big influence on the goal and scope definition, and inventory analysis.
In that context, defining the life cycle stages of a building product with system levels should be
useful in practical in order to provide a systematic procedure.
Life Cycle Stages and System Levels of Building Products
For LCA of a building product, the whole life cycle of the product has to be considered. A building
product‘s life cycle is illustrated schematically in Figure 5.
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Figure 5. Life cycle stages and system levels of a building product [4, 14-16]
According to the figure, the life cycle is divided into 6 stages related to chronological life cycle
stages of the building product; and placed in 4 system levels related to the complexity of the
structure in which the product participates. [2, 17, 18]
Extraction of raw materials (level 1): The life cycle of a building product (material or
component) starts with extraction of raw materials, and goes on by being sent forward to a
producer of building materials or components, or to the construction site for direct use.
Production of building materials or components (levels 2 and 3): The raw materials from the
first LCA phase are normally converted into building materials or more complex products like
building components or parts. Depending on product type this can be regarded as system level 2 or
3.
Construction: In this phase, the building products are applied to a whole building which means
that the products are raised from system level 1, 2 or 3 up to level 4. The product starts to serve as
or as a part of a function, and can be related to a ―functional unit‖.
Use and maintenance of buildings (level 4): The building products are incorporated in a more
complex system, (a building) in this phase. The environmental impacts from a functional unit in this
stage depend on several factors other than the building product chosen for the actual function.
Important factors here are types, methods, and intervals of maintenance.
Demolition: The demolition of a building indicates the end of a functional unit preserved by a
building product. The functional unit is transformed back to a product, with or without a residual
value.
Waste treatment, disposal or recycling/reuse (levels 1-3): After demolition, the outcome can be
treated in different ways either as waste or reused/recycled in new applications. Depending on the
fate of the product, the system level can be between 1 and 3.

1215

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Building Sector Specific Requirements for LCA Methodology
The building sector of today strives towards converting the design process of buildings from
having a focus on the physical building towards using performance requirements as the basis for
design. In other words, the focus is to satisfy the need for certain services rather than providing a
simple physical structure. This approach has as a consequence that the assessed object is a
dynamic system that provides different services over time based on the same physical structure.
According to this approach sequential life cycle thinking should be adopted to accurately model
the life cycle of the assessed building as the linear life cycle is not valid for a dynamic context.
The sequential life cycle of a physical construction is a continuous process which can be divided in
different activities such as construction, maintenance, rebuilding, extension, operation and ―end of
life scenarios‖. [1, 13] When assessing the building products during this process, there are two
issues important to remember:
 LCA regards the whole life cycle of the building sequentially from cradle to grave;
 It is the function/service (performance) that must be regarded, not the product itself. [4]
In this context, the system with six levels (see Figure 5) can be simplified into two system
levels (building product level and building level) in order to model the life cycle of the assessed
building as flexible as possible. [19]
Building product (material and component) level: LCA can be applied to buildings on the
building product level in order to derive information that will serve as decision support (e.g.
for material choice), to compare products, and to generate input to whole building assessments.
The product does not provide any function in building product level. Assessments on this level are
characterised as being performed with a bottom up approach. The bottom up approach that are
commonly used in the case of environmentally conscious building product choice situations are,
due to the nature of a bottom up approach, not utilised to handle the usage phase of the assessed
entity in a sufficient way. The bottom up approach is also quite common in methodologies for
whole building assessments with the result that the whole buildings assessments usually suffer
from the same incapacity to accurately assess the usage phase. [1]
Building level: LCA can be applied to buildings on the building level for further improvement
and development. Furthermore, this assessment can help a decision support either in the design
and construction of a building, or to establish the environmental status of existing buildings
for a purchase situation, extension or alteration. The product provides a function supplied by
other products in building level. Assessments on this level are characterised as being performed
with a top down approach. The top down approach on the other hand is a better methodological
approach when to assess whole buildings or the service that a building provides. [15]
Thereby, a simplification is done in Figure 6 regarding Figure 5 to emphasize the obstacles of the
LCA methodology regarding building products as in the following [4]:
1. Before usage phase: Before installation of the product in a building;
2. Usage phase: During the usage phase in a building;
3. After usage phase: After the product is removed from the building.
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System Levels
Before Usage
System Level 4
(Building Level)
System Level 1-2-3
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Inventory

Waste Treatment
Scenarios
Service Life

Time

Figure 6. Two level system model [4]
CONCLUSION
As Life Cycle Assessment (LCA) methodology is adopted by the building sector, a number of
sector specific considerations are faced which cause methodological problems when applying
LCA to a building product. In order to guide to solve these problems by a systematic procedure,
the life cycle stages of a building product with system levels are defined in this paper. The different
life cycle stages of a building product can lead to various environmental impacts because of the
processes like maintenance, resource use, emissions etc. It is hard to predict how a building
product affects the environment in different LCA stages because of the structure of the building
sector with different system levels and many actors. In every stage there are different aspects to
take into consideration, and to be modelled. In this context, models should be studied and
developed for every LCA stage and system level of a building product in further scientific
researches.
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Argentina and Turkey seem to follow similar patterns of economic cycles. The Turkish
experiment of the 1980s and Argentinean version of neo-liberalism in the 1990s both were
initially considered as successful cases. Subsequent crises in both countries, however,
uncovered the boundaries of the neo-liberal model they had adopted.
Since the crises stroke both countries in the early 2000s, once again both countries are
seemingly doing relatively well. There is a difference though. Turkey remains as a good
student of the IMF whereas Argentina has refused to follow IMF advice.
This paper first investigates the causes of crises within the context of IMF policies. It then
compares their current policies to consider whether they are sustainable.

1.INTRODUCTION
Argentina and Turkey seem to follow similar patterns of economic cycles.
The Turkish experiment of the 1980s and Argentinean version of neo-liberalism in the 1990s
both were initially considered as successful cases. Subsequent crises in both countries,
however, uncovered the boundaries of the neo-liberal model they had adopted.
Since the crises stroke both countries in the early 2000s, once again both countries are
seemingly doing relatively well. There is a difference though. Turkey remains as a good
student of the IMF whereas Argentina has refused to follow IMF advice.
This paper first investigates the causes of crises within the context of IMF policies. It then
compares their current policies to consider whether they are sustainable.
We will study this topic in six sections. Section 2 provides the historical background of the
International Monetary Fund (IMF) and its essential role as an international institution. We are
also discussing the recent critiques against the Fund‘s policy and the crisis of legitimacy that
it faces in the last decades. Section 3 presents first of all a very general overview of the
Turkish economy over the two periods (in the pre-1980 period and in the post-1980 period)
and the macroeconomic policies in these years. This section analyzes the IMF programmes
which are implemented in the 1990s and in the early 2000s. We‘ll also discuss in this section
the IMF‘s policies applied during the financial crises in Turkey.

1219

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Section 4 provides also an analysis of the Argentina‘s economy and the IMF‘s policies in this
country.
Section 5 compares the two economies in the context of IMF policies and their results, and
presents the concluding remarks and contains some policy suggestions.
2. The critical view of IMF‘s policy and IMF-supported programs in emerging market
economies
As we know, the IMF was created as a multinational institution to promote economic
integration among its members and allow a coordinated response to economic problems
transmitted internationally through trade and payment flows. Its foundation in 1944 was
motivated by the Great Depression in 1930s. The Fund was given two important tools to
mitigate, and ideally prevent future crises. These were the surveillance over exchange rates
and international payments policies of its members as a way of eliminating a key channel of
international crisis transmission; and balance of payments lending, to offer members an
alternative to external or fiscal adjustment mechanisms that would be harmful to the member
or to other members.
Having the two tools, the IMF helped facilitate the growth and trade integration that followed
the Second World War (Ostry and Zettelmeyer, 2005:4). But more than sixty after its
foundation, the economic environment in which it operates, and the adequacy of its tools in
relation to its task, have greatly changed. For example, the demise of Bretton Woods system
in the early 1970s eliminated surveillance over exchange rate parities as the main pillar of
Fund activitiy.
The environment in which it has operated since the early 1980s have once again changed in
the latest wave of financial crises that began with the December 1994 collapse of the Mexican
peso, the Russia‘s crisis in 1998, the crises in Argentina and Uruguay, 2001-2003 and the
financial crises in Turkey in 1994, 1998 and November 2000-February 2001.
As a result, the critiques against the Fund began to be severe. Now the Fund is facing a crisis
of legitimacy. There is a crisis of legitimacy of the IMF with the public; problems of the
IMF's credibility, and appropriateness of its policies in relation to many recipient countries;
erosion of confidence in the IMF within the establishments of major shareholder countries;
and also debate on IMF policy and strategy within the IMF staff themselves. In fact, Nouriel
Roubini, ex-economist of the Fund, has criticized the policy of the Fund regarding Argentina
(Yeldan, 2005: 1) and Anne Krueger, vice-president of the Fund, criticized in 2002 the creditmechanism of the IMF (www.ımf.org). According to Krueger, in the developing countries, the
convertibility of the private-sector external debt to the debt of the public sector was wrong.
Some other critics of IMF policies have argued that the Fund has drifted away from
Keynesian principles by seeming to emphasize fiscal and monetary discipline over growth.
Joseph Stiglitz has put this argument precisely in pointing out that ―the Fund has taken on the
pre-Keynesian position of fiscal austerity in the face of a downturn, doling out funds only if
the borrowing country conforms to the IMF‘s views about appropriate economic policy, which
almost always entail contractionary policies leading to recessions or worse‖ (Stiglitz, 2002:
38).
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The IMF‘s credibility was also so much discussed since the Asian financial crisis in the 1990s
within the establishments such as academic and media. Today most Asian countries have
rejected the IMF policies. They have built up larger foreign currency reserves and taken steps
to avoid another financial meltdown. Many Latin American countries have similarly reduced
or eliminated their dependence on the IMF. Argentina and Brazil have pre-paid their loans,
not wanting to have to follow advice which they believe is often wrong. As a result, the IMF
is becoming irrelevant as a loan-maker. Many countries prefer to borrow from the market or
from other institutions. This has forced the IMF secretariat to face up to the grumbles of
developing countries that they have little say in the decisions of the organisation, which as
everyone knows is really run by a few developed countries. The Singapore meeting of the
IMF and the World Bank on September 2006 discussed this problem and the dominance of the
developed countries within the Fund (TWN, September 2006:1-2). So, it is important to
analyze briefly how has the IMF performed with regard to the prevention and mitigation of
emerging market financial crises. In the last decade, we saw a mix of successes and failures.
The Fund could take some credit for the improvement in the standards of macroeconomic
policy making around the world, from the struggle against the inflation to the adoption of
fiscal rules and inflation targeting frameworks, better debt management and the avoidance of
dangerous debt structures. That‘s the successful side of the policy advice of the Fund.
However, these improvements were not sufficiently universal to prevent the crises of the
1990s. In some countries, the IMF also underestimated the risks of opening capital accounts
in an environment of weak financial sector institutions. In consequence, there was a new wave
of crises that led to requests for IMF assistance, such as Turkey. We‘ll analyze this point in
detail in the third section. Regarding to Fund‘s policy of rescuing, it is accepted that
interventions in the aftermath of a currency crisis – like Mexico in 1995-shortened the
duration of the crisis and put recoveries on a more solid footing (Boughton, 2004). But, the
Fund crisis lending was not enough sufficient to prevent great contractions in output and
current account reversals prior to those recoveries, the international spread of crisis and the
overshooting of the exchange rate. The rescue packages negotiated with some countries did
not succeed in averting a devaluation, but prevented a default and softened the blow of the
crisis. For example, the December 2000 programme augmentation with Turkey and the
November 1998 Brazilian package. According to a paper realized in 2005, the IMF, itself,
recognized a number of weaknesses concerning the aspects of the Fund surveillance and
lending operations (Timothy Lane, 2005). Examples include the surveillance had been
insufficiently focused on vulnerabilities arising in the financial sector, and did not pay enough
attention to the links between financial sector, corporate sector, and public sector balance
sheets; transparency in IMF surveillance and lending operations was not enough convincing,
and the prospect of IMF help may have encouraged excessive capital inflows and debt
accumulation, in some middle income countries. In response to these concerns, the Fund took
steps to reform its operations as we mentioned above (the Singapore meeting of the IMF and
the World Bank on September 2006). We‘ll analyze in detail the results of these attempts in
the sections 3 and 4.
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3. Economic crises and the IMF policies in Turkey
Following economic crises in the 1990s, Turkey has been implementing an IMF programme
the early 2000s. This programme has involved free capital flows, including short-term capital,
further trade liberalization, privatisation and deregulation within the Turkish economy. The
main objective of the programme was a stabilisation policy which has the aim of reducing the
rate of inflation from 80 % in 2000 to single-digit levels.
Before analyzing the effects of these policies, we‘ll provide a historical background of the
macoreconomic evolution in Turkey over the period of 1960-2004 and the period of 20042006. As we see in the Table.1, we summarize the Turkish economy over the certain
macroeconomic indicators such as economic growth, capital accumulation, employment,
stability and openness.
In the pre-1980 period, Turkey adopted a state-led inward-oriented growth policy. This
strategy was including the import substitution policies and the planning of the economy as a
whole. To do this, State Planning Organization has been founded. For promoting
industrialization and economic development, it is invested largely in the manufacturing sector.
As we realize in the Table.1, during the period of 1960-1980, Turkey saw a high rate of
growth (4,7%). In this period, the rate of capital accumulation was modest, the real capital
stock growth (average annual rate) was 5,5 %. But the macroeconomic environment was quite
stable in this period. It is important to note that this stability was not shown between 1973 and
1977 where the political unstability was evident which led to inconveniable policy making.
This increased the macroeconomic instability. As a result, this instability index and inflation
increased from respectively 0,049 points and 5,4% in the 1960s to 0,118 points and 27% in
the 1970s (Metin-Özcan; Ġsmihan, 2006: 5-6).
In 1980 Turkey adopted an extensive programme of economic stabilization and liberalization.
The main feature of this programme was the export-led growth strategy. So the economy
moved from being inward-oriented and isolated to being export-oriented and integrated into
world trade and financial markets. The economic role of the state changed with this
programme. In fact, the public investment strategy has changed from manufacturing to
infrastructure as you can see in the Table.1. The share of the public infrastructure investment
in the GNP rised from 3.5 % in the 1970s to 4.6 % in the 1980s.
Starting from the late 1980s ―political and macroeconomic instability increased and persisted
as endemic characteristics of the Turkish economy during the 1990s. Populist and myopic
policies, and the associated problems of public sector imbalances were blamed most for the
persistence of high macroeconomic instability from the late 1980s onwards‖ (Metin-Özcan;
Ġsmihan, 2006: 7). The high domestic borrowing policy with the help of capital flows led the
high interest rates and unsustainable debt dynamics during the late 1990s. High inflation of
the second half of the 1980s, which averaged around 60 %, increased to around 80 % in the
1990s, as we can see in the Table.2.

1222

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

The consequence was that the gap between Turkey and the poorest economies of the
European Union (EU), such as Portugal, increased. The Portugal increased its per capita
income five fold to 12,000 US dollars in 20 years (in 1982 it was 2412 US dollars, based on
nominal GDP at current prices) while the figure on the Turkish economy ranged between
2000-3000 US dollars in the same period (in 1982, per capita income was 1289 US dollars.
The contrast in economic performance with some Asian countries, whose growth in the 1990s
averaged in the 5 % to 7 % range, is also spectacular (www.undp.org).
The Table.2. gives also the income per capita GDP in Turkey in terms of the PPP calculated in
US dollars.
While the Persian Gulf crisis 1990-1991, the Russia‘s financial crisis in 1998 and the
catastrophic earthquakes in 1999 have to share some of the responsibility for increasing
output instability and poorer economic performance as a whole, domestic policy decisions
also played a great role. Particularly, ―the internal reason for this less than satisfactory
economic performance rests on the abelity to put in place and sustain a series of policies that
would bring the initial reforms to maturity. The enduring symbol of the incompleteness of the
structural reform process is the persistent and high inflation ―(Kibritçioğlu; Rittenberg;
Selçuk, 2002: 4).
Therefore, in the last of the 1990s, Turkey embarked on a series of disinflation programmes.
After the financial crisis of 1994, she entered into a stand-by arrangement with the IMF. This
was quickly abandoned, because of the relatively expansionary policies. But the government
once again began negociations with the Fund in 1998, but the pressures coming from the
Russia‘s financial crisis in 1998, the general elections in April 1999 and the two great
earthquakes in August and October of 1999 made the political and economic environment so
tense.
Finally, the country signed a three-year IMF-based stand-by agreement in December 1999. A
main tool of the disinflation programme was the adoption of a crawling peg regime. To
support this disinflation objective, the programme was also including the stringent fiscal
policy, obtained through tax increases and changes in public sector wages and agricultural
price supports in line with the inflation targets; structural reforms for the banking, agriculture,
energy, social security sectors, and a renewed privatization policy. So the main aim was also
to solve public imbalances.
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Table.1. The macroeconomic performance of the Turkish economy, 1960-2004
1960s 1970s 1980s 1990s 2000s 1960PreIndicators
2004
1980
(Annual average
(1960growth rates)
1980)
Real GDP
5,4
4,1
5,2
3,6
3,6
4,5
4,7
Capital
5,9
8,0
4,3
5,2
1,8
5,5
7,0
Employment
1,4
1,8
1,2
1,0
0,2
1,3
1,6
(for
the
indicators
below: Period
average)
Macroecenomic 0,049
0,118
0,347
0,468
0,479
0,271
0,100
Instability
Index(MII)
Inflation Rate
5,4
27,0
50,4
73,2
36,5
38,7
19,7
Public
Investment/GNP
Private
Inv./GNP
Public
infrastructure
inv./GNP
Exports/GNP
Imports/GNP

Post1980
(19602004)
4,3
4,2
0,9

0,422

56,8

5,7

9,0

9,1

6,2

6,0

7,3

7,5

7,3

10,2

14,2

11,3

17,6

13,2

13,3

12,2

14,2

2,2
4,6
6,8

3,5
3,5
7,8

4,6
9,9
15,0

3,2
11,6
19,2

2,8
19,2
29,1

3,3
8,7
14,1

2,9
4,1
7,5

3,7
12,4
19,5

Source: Metin-Özcan , Kıvılcım; Ġsmihan, Mustafa (2006), ―The growth performance of the
Turkish economy‖, Bilkent University, Discussion paper 06-10: 31

This IMF-programme has failed in February 2001. The Turkish lira was allowed to float
starting on February 22, 2001. Over the next few months the TL lost half of its value. As a
result, the economy is expected to shrink by about 9 % in 2001. Indeed, the real gross
domestic product decreased by more than 7% during this year.
Hence another programme, with the IMF and the World Bank, was signed. The actual
government is continuing to implement this programme since 2002. Macroeconomic stability
was restaured, and the country saw a very high economic growth rate. As it is shown in the
Table.2, the real GDP grew at annualy respectively 7.9 % ; 5.8% ; 8.9% and 7.4% in the
period of 2002 and 2005. But, it is important to note that the most unhappy characteristic of
this high economic growth rate was the failure to create jobs. In fact, unemployment is
presented always as a great problem in Turkey as we see in the Table.1 and also in the Table.3
which gives the evolution of the employment and related figures in detail from 1980 to 2005.
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As far the Table.4, it contains the current account balance for the post-2000 period.
Table.2. Per Capita Income ( in terms of PPP, US$)1 and Consumer Price Index(% change)2
and the growth rates of GDP* and of GNP* ( % change)3 in Turkey.
Years
Per Capita GDP Consumer
Price GDP
(% GNP
(%
Index
change)
change)
(% change)
1980
2 299
101
-2,4
-2,8
1981
2 582
34
4,9
4,8
1982
2 768
28
3,6
3,1
1983
2 935
31,4
5,0
4,2
1984
3 179
48,4
6,7
7,1
1985
3 354
45,0
4,2
4,3
1986
3 598
34,6
7,0
6,8
1987
3 971
38,9
9,5
9,8
1988
4 119
68,8
2,1
1,5
1989
4 217
63,3
0,3
1,6
1990
4 699
60,3
9,3
9,4
1991
4 806
66,0
0,9
0,3
1992
5 143
70,1
6,0
6,4
1993
5 562
66,1
8,0
8,1
1994
5 271
106,3
-5,5
-6,1
1995
5 411
88,0
7,2
8,0
1996
5 982
80,4
7,0
7,1
1997
6 442
85,8
7,5
8,3
1998
6 236
84,6
3,1
3,9
1999
5 923
64,9
-4,7
-6,1
2000
6 212
54,9
7,4
6,3
2001
5 738
54,4
-7,5
-9,5
2002
6 158
45,0
7,9
7,9
2003
6 993
25,3
5,8
5,9
2004
7 756
10,6
8,9
9,9
2005
5,89
7,4
7,6
2006( II.Q) 9,6
7,5
8,5
Sources: (1) State Planning Office (www.dpt.gov.tr); (2) for 1980-1982 Treasury Statistics; for
1983-2005 Turkish Statistical Institute (www.tuik.gov.tr); (3) TUIK -Turkstat. (*) At 1987
Producers‘ Prices, percentage change.
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3.a. The impacts of the IMF-based policies in Turkey
The actual programme of international and local capital implemented under the guidance of
the IMF and World Bank has some impacts on the economic and social situation in Turkey.
Indeed, two important consequences of these programmes. The first one is the huge deficit of
the current account. The second consequence is the failure to create jobs, as a result, the high
rate of unemployment.
Indeed, the current account deficit rised to 22,4 billion dollars in 2006 (8,1 % as a percentage
of GDP) as we can see in the Table.4. We analyzed this crucial problem in detail in the subsection 3.a.1. below.
The rate of open unemployment, realized at 10.3 % in 2002, first increased to 10.5% in 2003
and then remained at 10.3% in 2005 (see the Table.3). The rate of open unemployment
remains high in particular among the young urban population. As we mentionned above, the
high economic growth does not create jobs. In fact, unemployment is presented as a great
problem to solve. As we see in the Table.1, the employment rate of 0,9 % was so modest in
the post-1980 period while the rate was 1,6 % in the pre-1980 period. The evolution of the
employment and related figures in detail from 1980 to 2005 in Turkey are given in the
Table.3, and the Table.4 presents the current account balance and other macroeconomic
indicators for the post-2000 period.
As a result, Turkish economy is still considered as a fragile economy. Indeed, the economy
was hit hard by May-June 2006 turmoil international markets which served to underscore its
remaining vulnerabilities, but has recovered rather rapidly. The current account deficit, which
will likely reach a historically high level above 8 % of GDP in 2006, continues to be financed
by growing private debt and foreign direct investment (FDI), as we can see in the Table.4.
According to OECD studies, strong GDP growth is expected to continue during the years
2007-2008 but risks remain (Oecd outlook, 2006:107). Maintaining fiscal discipline is crucial
while monetary policy credibility needs to be bolstered, particularly by consolidating the
independence of the central bank. The transparency and quality of fiscal institutions needs to
be strengthened by adopting international accounting standards and multi-year spending
targets for general government. Additional structural reforms are required to enhance the
competitiveness of the economy, promote the formal sector and rein in the high current
account deficit.
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Table.3. Labour force and Employment in Turkey, in the post-1980 period (in thousands)
1980 1985 1990 1995 2000 2001 2002 2003 2004
Population1
44439 50307 56156 61737 67420 68529 69626 70712 71200
Active
35601 41175 46211 47158 48041 48912 49908
2
population
Labour force
20150 22286 23078 23491 23818 23640 24289
Employed
16523 17547 18539 20586 21581 21524 21354 21147 Unemployed
1487 1377 1611 1700 1497 1967 2464 2493 2498
Domestic
56,6
54,1
49,9
49,8
49,6
48,3
48,7
Participation
Rate
(%
change)
Unemployment 8,3
7,3
8,2
7,6
6,5
8,4
10,3
10,5
10,3
Rate (%)
Sectoral
Distribution of
Employment
(%)
Agriculture
54,2
50,4
46,9
44,1
36,0
37,6
34,9
33,9
Industry
20,0
21,1
20,2
22,0
24,0
22,7
23,0
22,8
Services
25,8
28,5
33,0
33,9
40,0
39,7
42,1
43,4
Total
100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0
1
Figures are given for 15 over of age after year 2000, and 12 and over of age before 2000.
2
For 2001-2005 period, Estimations according to the figures of 2000.
Source:Turkstat (TUĠK).
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Table.4. Current Account, and macroeconomic indicators in Turkey, 2000-2006 (in millions
of US dollars)
2000
2001
2002
2003
2004
2005*
2006*
Current
-9 819
3 392
-1 524
-8 036
-15 604 -23 155
-22 422
Account
Balance
CA as a % of
GDP
(1987
-5.1
-6.4
-8.1
prices) 1
Exports f.o.b. 30 721
34 373
40 124
51 206
67 047
76 949
56 185
of goods
Imports f.o.b. -53 131 -38 106 -47 407 -65 216 -90 925 -109 875 -84 165
of goods
Balance
on -22 410 -3 733
-7 283
-14 010 -23 878 -32 926
-27 980
goods
Services:credit 20 364
15 199
14 025
17 945
22928
25 849
15 939
Services:debit -8 996
-6 067
-6 146
-7 441
-10 144 -11 883
-7577
Balance
on
goods
and
services
-11 042 5 399
596
-3 506
-11 094 -18 960
-19 431
Export-Import 51,0
75,7
69,9
68,1
64,8
62,9
55,9
Ratio (%)
Foreign Direct
Investments:
-inflows
1707
3374
622
743
1291
8537
12407
-outflows
725
22
5
8
100
336
1023
-net
982
3352
617
737
1191
8201
11384
Real
Exchange
Rate
Index
(1987=100)
152,04
123,05
137,75
151,74
162,08
179,57** 174,61
External Debt 118 503 113 560 130 164 145 000 162 261 170 621
193 617
(As a % of
GNP)
(72,1)
(61,0)
(54,1)
Domestic
Debt as a
percentage of
GNP (%)
29,0
69,2
54,5
54,5
52,3
50,3
(*) For 2005, provisional; for 2006: January-August 2006. (**) For January-December 2005
(1) OECD, Preliminary Outlook, Paris, 2006: 107.
Source: Central Bank of Turkey (TCMB); State Planning Office (DPT); Treasury.
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3.a.1.The evaluation of the current account deficits
As is well known, current account deficit in national income accounting system represents the
investment-saving gap. If there is a deficit in the current account, deficit should be financed
by inflow of foreign resources. The balance on current account depends on balance on goods
and services, balance on investment income and balance on current transfers.
Figure.1 illustrates the development of current account balance in Turkey since 1993. As is
seen clearly, the current account deficit in Turkey widened prior to both 1994 and 2000
economic crises. Also, it has been widening after 2001 crisis period, and reached almost over
the %6 of GNP. Trends in current account deficit seem to be one of most important fragilities
of Turkish Economy. Therefore, causes and the way of financing the current account deficit
need to be explained in detail.
We can see the stated relationship between saving-investment gap and changes in foreign
inflows of resources clearly from Figure.2 and Figure.3.
Figure.2 shows the both public and private sectors investment-saving gap and changes in the
inflows of foreign resources. Figure.3 exhibits the saving and investment balances as
percentage of GNP.

4000
0
-4000
-8000
-12000
-16000
-20000
-24000
93 94 95 96 97 98 99 00 01 02 03 04 05
CURRENT

Figure.1. Current Account Balance in Turkey, 1993-2005.
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Figure.2. Saving and Investment Gap of public and private sectors, and foreign resources.
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Figure.3. Saving and Investment Balances (as a % of GNP)
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Figure.4. Current account deficits in Argentina, 1978-2002.
12

8

4

0

-4

-8
78 80 82 84 86 88 90 92 94 96 98 00 02
ARGENTINA

Both figures show that widening current account deficit in Turkey is associated with the
widening gap of saving and investment particularly widening gap of private sectors savinginvestment after the 2001 period. This period also witness sudden rise of inflows of foreign
resources. To determine the main source of the widening current account deficit, we have to
look at closely to devolopment of its components. Figure.3 shows how all these components
of current account deficit change. As the figure clearly indicates that main source of the
widening current account deficit is sharp and dramatic rise in trade deficit (the blue line in the
figure).
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Table.5. Current Account Balance and its financing in Turkey (in billions of US Dollars).
2001 2002 2003 2004 2005
Current Account
3,4
-1,5
-8
-15,7 -23,2
Capital and Financial Account
1,7
1,2
3,1
13,4
20,9
Direct Investment Abroad
-0,5
-0,2
-0,5
-0,9
-1,1
Direct Investment in Turkey
3,3
1,1
1,8
2,9
9,8
Portfolio Investments-assets
-0,8
-2,1
-1,4
-1,4
-1,2
Portfolio
Investments-Liabilities
equity
securities
-0,1
0,0
0,9
1,4
5,7
Portfolio
Investments-Liabilities
debt
securities
-3,6
1,5
2,9
8,0
9,0
Other Investments-Assets
-0,6
-0,8
-1,0
-7,0
0,2
Other Investments-Liabilities
-12,3 8,0
4,4
11,1
16,4
Reserve Assets
12,9
-6,2
-4,0
-0,8
-17,8
Net Errors And Omissions
-1,7
0,1
4,9
2,2
2,2
Source: Central Bank of Turkey (TCMB).
Table.6. Macroeconomic indicators in Argentina (in millions of US dollars).
1995
2000
2001
2002
2003
2004
Growth
rates of
GDP
(annual
rate of
variation)

2005*

-2.8

-0.8

-4.4

-10.9

8.8

9.0

9.2

Growth
rates of per
capita GDP

-4.0

-1.8

-5.4

-11.7

7.8

8.0

8.2

GDP at
constant
2000 prices
(in dollars)

250382.8

284345.9

271809.2

242197.4

263599.6

287401.7

7199.3

7730.2

7315.4

6455.8

6960.6

7518.5

-5174.7

-9015.5

-3290.5

8668.0

8018.6

3331.7

-2.0

-3.2

-1.2

8.5

6.2

2.2

Per capita
GDP (in
dollars at
constant
2000
prices)
Balance on
CA
Balance on
CA as a %
of GDP
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Table.6. Cont.
Balance
on
goods
Balance
on
services
Exports
of
goods,f.o.b.
Imports
of
goods,f.o.b.
Net
FDI
(millions
of
dollars)
Total external
debt (year-endbalance,millions
of $)
Total external
debt as a % of
GDP

2357.4

2451.9

7384.9

17177.5

16804.6

13239.1

-3416.9

-4322.5

-3862.6

-1589.1

-1394.5

-1644.4

21161.7
-18804.3

26341.0
-23889.1

26542.7
-19157.8

25650.6
-8473.1

29938.8
-13134.2

34550.2
-21311.1

4112.2

9517.3

2005.2

2776.0

878.2

3922.6

101462.0

155015.0

166272.0

156748.2

164918.5

171115.3

39.3

54.5

61.9

153.6

127.3

111.8

(*) Preliminary figures
Source: Statistical Yearbook for Latin America and Caribbean 2005, www.eclac.org

Table.7. Net FDI in some countries, 2001-2005 (in millions of US Dollars)
2001
2002
2003
2004
2005
Brazil
22,5
16,6
10,1
18,2
12,5
Hungary
3,9
3,0
2,2
4,2
5,3
Poland
5,7
4,1
4,1
6,2
6,2
Romania
1,2
1,1
2,2
6,4
6,3
Turkey
3,3
1,0
1,7
2,6
8,6
Source:For 2001-2004:different reports related to countries from the website of Unctad.
For 2005: Unctad, World Investment Report, 2006
So far as we conclude that there is widening current account deficit mainly driving by sharp
rise in trade deficit. But most importantly, whereas the widening current account deficit can
be seen as an indicator of crisis as was happen both 1994 and 2000 and 2000 crises, the way
of financing the current account deficit should be paid more attention. Because it is a common
belief that as long as the current account deficit is financed not to causing the accumulation of
foreign debt or by debt instruments, such as the capital inflows of the form of debt
instruments and other investments, the current account deficit should be considered as
sustainable one. In other words, if it is financed mainly by the instruments such as direct
investment and portfolio investment in the form of equity securities.
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As we seen clearly from Table.5, recent sharp rise in the current account deficit is mainly
financed by debt accumulating instruments, such as portfolio investments in the form of debt
securities and other investment liabilities. Also, net errors and omissions which are
unrecorded inflows of capital, play an important role in financing the current account deficit.
Therefore, it is fair to conclude that we should worry about the way of financing the current
account deficit and should take it as an indication of fragility of Turkish economy. Table.5.
gives us the sources of financing the current account deficit between 2001 and 2005.
4. The 2001 Economic crisis and the IMF policies in Argentina
The huge economic collapse in Argentina in December 2001, culminating in 2002, resulted in
the deepest political and economic crisis in generations. Consequently, the country has
experienced economically catastrophic events. From 1999 to 2002, gross domestic product
(GDP) fell by over 20 %. The human costs of the precipitous decline in economic activity
have been substantial. The urban poverty rate shot up to 57.5 % in October 2002 (Valdovinas,
2005: 1), while income inequality, which had been rising steadily, peaked in the aftermath of
the crisis. The unemployment rate has risen from 12.4 % in 1998 to 14.7 % in 2000, and to
18.3 % in 2001.
As we can see in the Table.6, Argentina‘s economy began to rebound by 2003. A demand-led
recovery emerged by increased exports and by a gradual expansion of consumption spending.
This has had a positive impact on the living standards of the population. Nevertheless, the
economic and social advances were relative to their very low starting point. In fact, one of the
difficult tasks that the country faces actually is to implement policies needed to support the
economic recovery, assist employment creation, and enhance the living conditions of the
population (according to the figures of 2003, the total population of Argentina is 38.0
millions). If we reviews the evolution of the economic growth of Argentina over the period
1950-2004 (WB, Report), per capita income diverged downward vis-à-vis the industrialized
countries, while its per capita income converged downwards towards Latin America‘s. Even
among Latin American countries, Argentina has look as a slow growth country (except
Venezuela and Bolivia). So, it is important to give convincing answers to this languishing
performance of Argentine growth. In the last several decades, inequality has increased
significantly, resulting on the other hand in rising levels of poverty in the face of stagnant
average per capita output. In fact, per capita GDP of 7518 dollars in 2004 (see Table.6) was
about the same level as in 1974. However, poverty was much higher in 2004, reflecting an
unequal distribution of income.
As suggested by some empirical studies (Valdovinas, 2005: 3), there also has been substantial
volatility in economic performance over time in Argentina. In fact, during the period of 19601999, the country possessed greater output volatility reaching its peak during the chaotic
decade of the 1980s. One perspective explains these facts by a lack of productivity growth.
So, for achieving sustained high rates of economic growth, the empirical studies suggest these
actions like facilitating private sector investment, strengthening the legal institutional
framework, having a well-functioning system for financial mediation, promoting trade
expansion, and extending human capital formation (Banerjee; Duflo, 2003).
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As we mentionned above, the economic recoveries after the crises in Argentina didn‘t permit
to high rates of growth. They have been rather a pro-poor growth process. We can give an
example from the 1990s. It was argued that during this decade, interest rates decreased
relative to wages, and the most dynamic sectors tended to be capital-intensive. Consequently,
real currency depreciation after the crisis reduced the cost of labor; as a result, labourintensive sectors became more competitive. In fact, the average real wage is decreased from
976 Pesos in 1999 to 769 in 2002 (Koyuncu; ġenses, 2004: 13)
Another explanation is that, as a result of IMF-stability policies in the 1990s, the disinflation
policy was successful while the rate of unemployment was dramatically increased in the
1990s and in the early 2000s. Le taux d‘inflation was decreased from 2300 % to 4 % between
1990-1994 (Faucher; Armijo, 2004: 396-398). But the rate of unemployment has increased
from 6.5% in 1991 to 17.5% in 1995, to 14.2% in 1999 and to 19.7% in 2002 (Koyuncu;
ġenses, 2004: 13).
Since labor income is more important among the poor as a share of total income, these
policies have led to worsen the social and economic impacts of the economic recovery period
led by IMF. The IMF rescue package negotiated with Argentina in August 2001 did not
prevent chaotic, painful crisis a few months later, and in December 2001, the deepest
economic collapse happened, as we underlined before. Argentina‘s case has been an example
for the arguments that IMF-led stability programmes were not sufficient to prevent large
contractions in output and current account reversals (see the figure.4).
It is worthwhile to note that the Argentine government declared that IMF programme, which
not only has greatly increased the external foreign debt (more than 160 billion of dollars in
2001, see the Table.6), but also the economic instability as a whole, was unsustainable. It then
stopped it in 2001 and declared to suspend to pay his external debt. The IMF insisted its
policies were right but that the governments didn‘t implement them properly. In contrast, the
Argentine government decided to eliminate his dependence on the IMF policies and refused to
follow IMF advice.
As we can see in the Table.6, the macroeconomic performance of Argentina has improved
since 2003. The growth rate of GDP increased to 9.2% in 2005. Per capita GDP has increased
from 6455 dollars in 2003 to 7518 dollars in 2005. The balance on CA is positive and was
passed from -9015.5 millions of dollars in 2000 to 8018.6 millions of dollars in 2003. The
balance on CA as a % of GDP which was at -1.2 % in 2001, is realized at the level of 6.2 %
in 2003.
We can conclude that the Argentine strategy, without IMF, that emphasizes rebuilding the
economy with a view to delivering sustained growth with social inclusion - an appropriate
objective in view of the high degree of poverty and inequality in the country. So, it would be
correct to recognize that the first part of the economic recovery after the deep crisis in 2001
has been succesful in delivering strong growth with positive effects on the living standards of
the population, especially the poor.
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5. Comparative analysis and concluding remarks
We discussed in this paper the effectiveness of IMF-supported stabilization programmes
throughout the cases of Turkey and Argentina. As indicated above, since the crises stroke both
countries in the early 2000s, both countries are seemingly doing relatively well. They realized
both the high growth rates and macroeconomic unstability seem to be over. But there is a
crucial difference between two countries. Turkey, remained as a good student of the IMF,
Turkish economy is still considered as a very fragile economy with the huge deficit of current
account as we saw in the section related.
As a summary, we can argue that the IMF-supervised Programme in Turkey first of all aims at
the repayment of debts. Indeed, tasks assigned by the Fund-programmes was to ensure
macroeconomic stability along lines drawn by the World Bank (i.g. structural adjustment
loans forwarded by the WB), IMF, and other international agencies as a whole dependent on
international capital. So, what was meant by stability was to sustain the cycle of borrowing
and repayment. This stabilisation measures programmed by the Fund are the direct result of
this argument. The Turkish programme for ―transition to a strong economy‖ developed in
May 2001 as well as the macroeconomic objectives of ensuing ―letters of Intent of IMF‖
focused on achieving primary budget surpluses equivalent to 6.5 % of NI to curb the debt
cycle and restore the confidence of the markets. This target was maintained until 2007 with a
new stand-by agreement.
In fact, Turkey and IMF staff announced at the end of 2004 a consensus on a new agreement
covering the period of 2005-2007. There were three major preconditions to this agreement
which contain some structural adjustments to the Turkish legislature for ratification. These are
as follows: the social security draft that completely reshape the existing social security
system; the draft on revenues administration which intends to maket he administration of
revenues semi-autonomous from the Ministry of Finance; the financial services draft which
will arrange the whole system of finance (www.treasury.gov.tr).
So, the approach of the financial support programmes of the IMF is ―based on arrangements
which are assumed to induce the confidence of international markets. Accordingly, Turkey
now has to prove that it has a reliable and emerging market economy by following restrictive
fiscal policies on the one hand and by giving effect o structural reforms to reshape her ties
with international capital on the other‖(www.bagimsizsosyalbilimciler.org)
It is important to argue that the different attitudes of two countries analyzed here are very
clear. Argentina had chosen the independence in her economic policy whilest Turkey is
continuing to follow the advices of the IMF which provides still financial support to sustain
the repayment of the debts as we mentionned above. At this point, it is essential to formulate
some policy suggestions for resolving the crucial problem of CAD without IMF supports and
consequently regain a ―status as a dignified member of the international community with a
sound
economy‖as
mentionned
by
some
Turkish
economists
((www.bagimsizsosyalbilimciler.org).
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To do this, it should be noted the measures to take as follows:
Try to attract the foreign direct investments (see the Table 7 for comparing with the other
countries attracting more FDI than Turkey) by reducing the unnecessary formalities
discouraging them for decreasing the dependency to international capital; developing a new
incentive system for supporting the industrial sectors giving more importance to invest in
research and development activities for the technological advances; to reduce the costs of
production as energy and telecommunication; increasing the competitiveness of the new
export-sectors by developing the reform policy about the labour and taxes, and some
regulation related to product markets as the facilities to entry and exit the industry; and finally
to develop the educational programme for increasing the quality of labour in order to increase
the partial productivity. To continue to give the investment-incentives to the sectors of labourintensif in which we compete with China and India that have the most cheapest labour in the
world is not rational under the present conditions of international trade systems.
On the other side, Argentina, which has refused to follow IMF advices, has achieved the
successful results as we explained before. Nevertheless, the persistence of sound
macroeconomic policies in the future will be crucial to observe high growth rates of GDP in
order to reduce the poverty which characterizes the Argentinean economy. But the example of
Argentina showed that it is possible to adopt a strategy for the recovery by rejecting the IMF
policies and its advices. That‘s because most Asian countries have also rejected today not only
the IMF policies, but vowed never again to return to the Fund to borrow and have taken steps
to avoid the financial crises in the future. Some other Latin American countries have also
reduced or eliminated their dependence on these international institutions, like as Brazil.
DATA for Comparison
(Sources: IMF-IFS Yearbook 2004 and September 2005; The WB-World Development
Report 2006; WB-World Development Indicators, 2005; WTO-International Statis.2004)
Population (Millions), Average annual growth of population (%) and Area, 2004.
Population, 2004
Av.annual
growth AREA
(Th.of
(%),1990-2004
sq.km), 2004
Turkey
71,3
1,7
779
Argentina
38,4
1,2
2 780
Brazil
183,9
1,7
8 547
Mexico
105,7
1,5
1 958
EU-15
383,6
0,3
3 252
Per capita GNP (or NI), At current prices, in US dollars)
1980
1990
2000
2001
2002
Turkey
1337,1
2697,1
2986,6
2109,6
2634,4
Argentina 5399,3
4274,7
7503,3
7005,2
2542,7
Brazil
1873,1
2976,5
3358,8
2773,4
2476,4
Mexico
2715,3
2950,7
5802,7
6125,0
6300,4
EU-15
9980,0
18009,5
21095,7
21139,0
22954,7
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3206,1
2689,1
6121,8
27843,1

2004
4227,2
..
3175,3
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Growth rate of Real GDP (Annual percentage change, %)
1990
1999
2000
2001
2002
Turkey
9,26
-4,71
7,36
-7,50
7,94
Argentina ..
-3,39
-0,79
-4,41
-10,89
Brazil
0,43
0,81
4,36
1,31
1,93
Mexico
5,06
3,76
6,59
-0,03
0,77

2003
5,79
8,84
1,93
1,44

Sectoral Distribution of GDP, (At purchases‘ prices), 2003
GDP
in Agriculture
Industry (% of GDP: Value
billions
of (% of GDP: Added as % of GDP)
dollars, 2003 Value Added
as % of
GDP)
Total
Manufacturing
Turkey
240,4
13
22
13
Argentina
129,6
11
35
24
Brazil
492,3
6
19
11
Mexico
626,1
4
26
18
Portugal
147,9
4
29
18
EU-15
8.196,5
2
28
20
Structure of Manufacturing industry, (% of Total), 1990 and 2001
V. Added in
Food,
Textiles Machinery Chemicals
manufacturing Beverages, and
and
in billions of
Tobacco
Clothing transport
US $ (at
equip.
current
prices),
1990
2001 1990
1990
1990
1990
Turkey
26,9
19,7 16,0
14,9
16,1
9,9
Argentina 37,9
43,2 19,6
10,4
12,8
11,7
Brazil
90,0
63,2 13,6
12,2
26,6
..
Mexico
50,0
110,4 21,6
4,8
24,2
17,6

2004
8,93
8,89
1,93
4,24

Services (% of
GDP:
Value
Added as % of
GDP)
65
54
75
70
68
70

Other
manufacturing

1990
43,1
45,5
47,5
31,8

Ratio of Gross Domestic Savings / GNP in percentage (%), 1990 and 1999-2004
1990
1999
2000
2001
2002
2003
2004
Turkey
21,3
13,6
15,1
12,8
18,9
19,1
20,4
Argentina ..
13,9
14,6
14,5
21,0
20,6
..
Brazil
15,2
15,7
17,6
17,1
18,7
20,5
23,4
Mexico
19,4
21,9
21,8
18,6
18,8
18,9
19,9
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Total External Debts (in billions of US dollars), 1980, 1990 and 1999-2003
1980
1990
1999
2000
2001
2002
Turkey
19,1
49,9
102,2
117,3
113,4
131,2
Argentina 27,2
62,23
145,8
147,5
154,1
150,0
Brazil
71,5
120,0
243,7
239,2
226,8
228,6
Mexico
57,4
104,4
166,5
150,3
145,7
140,2

2003
145,7
166,2
235,4
140,0

Total External Debts/GNP Ratio (in %), 1980, 1990 and 1999-2003
1980
1990
1999
2000
2001
Turkey
26,6
32,5
55,0
58,4
78,9
Argentina 35,6
46,0
52,8
53,3
59,1
Brazil
31,5
26,7
47,1
41,0
46,4
Mexico
30,5
41,1
35,6
26,5
23,9

2003
61,1
136,0
49,6
22,8

External Debt Service Ratio (in %), 1980, 1990 and 1999-2003
1980
1990
1999
2000
2001
Turkey
28,0
29,4
35,4
35,4
40,0
Argentina 37,3
37,0
75,4
70,8
42,9
Brazil
63,3
22,2
117,8
93,5
75,5
Mexico
44,4
20,7
22,3
30,3
25,6
Note: This ratio is the total debt service payments to exports of goods
workers‘remittances.
Central Government Domestic Debt, 2004
In billions of US dollars
Turkey
152,6
Argentina
..
Brazil
162,80
Mexico
91,30

2002
72,0
157,0
51,6
22,0

2002
2003
46,5
38,5
16,6
37,9
68,9
63,8
22,7
20,9
and services including

Percent of GDP (%)
51,04
..
26,93
13,49

Merchandise exports (f.o.b.) and Merchandise imports (f.o.b.) and Current Account
(CA) Balance, in billions of US dollars
Merchandise exports Merchandise imports CA Balance
Trade
1999 2001 2003 1999 2001 2003 1999 2001 2003 Balance,20
2004
2004
2004
04
Turkey 28,8
34,4
51,2 39,3
38,9
65,2 -1,3 3,4
-8,0 - -23,9
67,9
90,9
15,5
Argenti
na
23,3 26,5
29,6 24,1 19,2
13,1 -11,9
-3,3
7,7 13,2
34,6
21,3
3,4
Brazil
48,0 58,2
73,1 49,3
55,6
48,3 -25,4 -23,2
4.2 33,7
96,5
62,8
11,7
Mexico 136,4 166,1 164,8 142,0 168,4 170,5 -13,9 -17,3 -6,5 -8,8
188
196,8
-7,5
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Structure of Merchandise exports (f.o.b.) as a percentage (% )of total, 2003
Merch.Exp.(billions Food
Agric.Raw Fuels
Ores
Manufacturing
of dollars)
(% of Mat. (% of (% of and
(% of total)
total)
total)
total)
Metals
Turkey
46,6
10
1
2
2
84
Argentina 29,4
50
2
17
3
27
Brazil
73,1
29
4
5
8
52
Mexico
165,4
6
1
11
1
81
Structure of Merchandise imports (c.i.f.) as a percentage (% )of total, 2003
Merch.Imp.(billions Food
Agric.Raw Fuels
Ores
Manufacturing
of dollars)
(% of Mat. (% of (% of and
(% of total)
total)
total)
total)
Metals
Turkey
69,4
4
4
13
6
68
Argentina 13,8
5
2
5
3
84
Brazil
50,7
7
2
16
3
72
Mexico
178,5
7
2
3
2
86
Percentage changes in Consumer Prices (annual average changes); Interest rates
(deposit rates); Growth rate of Reserve Money; Growth rate of Money supply-M2,
2004, in percentage (%).

Turkey
Argentina
Brazil
Mexico

Consumer
Prices (%)

Interest rates
(%)

8,6
4,4
6,6
4,7

22,1
2,6
15,4
7,4

Growth rate of
Money supply
(M2)
23,73
21,43
19,37
10,74

Growth rate of
Reserve Money
(%)
31,63
20,67
10,77
17,64

Annual changes in Exchange rates against the US Dollars* (in %), 1998-2004.
1998
1999
2000
2001
2002
2003
Turkey
71,72
60,58
49,37
96,08
23,03
-0,62
(Lira)
Argentina 0,00
0,00
0,00
0,00
206,48
-5,31
(Peso)
Brazil
7,70
56,33
0,83
28,85
23,88
5,34
(Real)**
Mexico
15,38
4,65
-1,10
-1,20
3,36
11,73
(New
Peso)
Note: ― – ― sigh indicates appreciation.
(*) national currencies against/per US dollar as period average.
(**) Reais per thousand US dolar.
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ANALYSIS OF THE RELATIONSHIP BETWEEN ECONOMIC
GROWTH AND ENVIRONMENT IN TRNC
Hüseyin ÖZDEġER
Department of Economics, Chairman EU Relations
huseyinozdeser@yahoo.com
There is an important relationship between economic growth and environmental quality. The
economic growth will not have an important positive impact in the country as long as the
environmental quality doesn‘t improve in the same direction. When the economic growth and
environmental quality improve together, then the economic development can be achieved. So,
only one of them will not have any meaning for the societies.After the voting of Anan Plan in
Turkish Republic of Northern Cyprus(TRNC), environmental problems became one of the
most important issue of TRNC due to the developments in the construction sector. In the
study, the importance of the economic growth and environment in the economic development
will be analyzed. Specially, the environmental policies of European Union (EU) will be
analyzed for for rebuilding the environmental policies of TRNC in a more efficient structure.
INTRODUCTION
Human beings are faced with danger of the loss of the natural resources causing themselves to
decrease everyday by the activitites and production facilities they impose. Those countries
who have recognized the danger are taking measures to stop or minimize this danger.
Education no doubt has the greatest influence in preventing this danger , in order to leave the
best for the next generations. Those who do see the danger and hence still do not take
measures are bound to see the worse. We, the TRNC public know these dangers and still do
not take measures. The construction boom in recent years could be explained the heading
pollution and harm to the evironment. Togher with this the production facilities have also
increased to supply the inceased demand in the economy. But the fact is that the growing
economy is affecting our nature in a bad way.
Increased popullation recently, have increased the number of cars in the traffic which again
have increased the air pollution in the air. Growing popullation not only affects these but it
also have effected the entertainment sector. Which in return have increased the noise pollution
and the stress of people living around these areas. If foreign policies could be applied and
professional help could be provided from abroad the growing effect of the economy may not
be so bad as it is now. The purpose of this study is to compare and see the methods of the
developed EU countries on the pollution factor and its effects on the economy.
The first section of the study explains the meaning of ecoomic growth and development, and
what factors effect the growth and the necessary conditions for the development to occur.
Second section is about the environmental problems of TRNC. It covers the general problems
of the TRNC environment and the reasons for it.
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Third section covers the relationship between economic growth and environmental quality
together with the externality effects of orgaizations. Fourth section covers the solutions for
the environmental problems in TRNC with the examples from the EU countries on how to
make the best use of these resources and how. The last section cover conclusions and
recommendations about the topic.
I.ECONOMIC GROWTH
Commonly economic growth is recognized as an increase in Gross Domestic Product (GDP)
or Gross National Product (GNP); however it is a deceptive understanding of economic
growth. Firstly, GNP is calculated in terms of money values so inflation will increase the
value every year. Secondly, a change in real GDP does not signify the changes in economic
welfare. Economic growth is further indicated by changes in real income per head so changes
in GDP should be related to population changes. Relating growth to living standards we
should include the composition of total output, by doing so would emphasize more on living
standards.
The main question of economic growth is ―How to increase output when all resources are
fully employed?‖ doing so would increase the countries production potential. As a result,
economic growth can only be measured among periods when use of resources, or rates of
unemployment, were similar.
On the supply side; economic growth depends on the increase in the quantity and the quality
of the factors of production and the efficiency with which they are used. On the demand side;
increasing capacity and output depends on the level of aggregate demand; therefore, aggregate
demand should be progressively increased to get to the desired rate of growth. (Stanlake,
1995: 358)
Generally; in the developing countries, the labor factor of production is relatively cheap, in
order to increase the economic growth, these developing economies should still intensify the
education and training for their labor force to make themselves more competitive.
Investment is recognized as an important factor in economic growth, and effectiveness of it
depends on the type of investment. Although, no country has achieved a very fast growth rate
without a high rate of investment, there are many countries who failed to experience growth
when they invested heavily. Mainly, investment on public goods does not influence
productive efficiency as much as manufacturing or commercial investments.
Distribution of labor force among different sectors influences the output per person. As a
result of the economic growth, labor force shifts from agriculture to manufacturing and finally
to service sector. Normally output per labor grows more rapidly in agriculture and
manufacturing because influence of technology and production methods are heavier in these
sectors, in service sectors it is more difficult to increase productivity because they depend
basically on the persons ability instead of the process.
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Economic growth is the main goal of all economic policies because growth is the main
contributor to higher standard of living. From peoples perspective; economic growth is
desirable because it increases their living standards and life expectancies. From government‘s
perspective economic growth is desirable too because growth increases the revenues from a
given tax structure there for the government services would be better provided without
unpopular tax increases. By maintaining the same labor force and working hour‘s people
enjoys more consumption as a result of growth. Economic growth has some negative impacts
on environment. As a result of industrialization pollution becomes more of a problem and
natural resources diminish rapidly.
There are different views on the most effective way for developing countries to advance. One
view is to increase primary productions. If developing countries emphasize on primary
production their efficiency would increase for that product but a down side of this is that most
of these products have inelastic demands and their price fluctuates rapidly in world markets so
their economy would be fragile. Industrializing through import substitution is another way to
advance developing countries and the goal is to establish a comparative advantage to
protected industry. The downside to this is that domestic industries might rely heavily on
governments support and not increase their efficiency. Promoting export –led growth
accordingly competition in the international markets would generate income and promotes
firms to increase efficiency and competitiveness. Main problem to this approach is that many
countries have achieved lowest unit costs and they are protecting their own industries.
Borrowing from abroad is another way to increase productivity. As a result of this strategy
many developing countries got into debt problems. Relying on foreign aid is another strategy
but the amount of aid given by first world countries is not sufficient enough for developing
countries to improve their economies in to more competitive structure.

II.RELATIONSHIP BETWEEN ECONOMIC GROWTH AND ENVIRONMENTAL
QUALITY

During the past decades air pollution (smoke and noise), municipal waste problems, loss of
green areas, habitat destruction, threats to biodiversity, resource depletion, and the global
green house problem seem to be associated to economic growth. Growing awareness of these
problems raises questions as to whether economic growth is still desirable. On the other hand,
economic development has formed richer and more productive economies which have access
to more advanced levels of technological knowledge. Productivity per unit of natural resource
use has increased, which allows, larger volumes of production at lower rates of environmental
deprivation.

Technological progress and economic growth have created the opportunities and resources to
finance investments in new environmentally friendly technologies, in order to solve waste
problems and to reduce material and resource use. Economic activity may be the cause of the
environmental problems, but also extinguishing the physical conditions might hinder
economic development.
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Environmental change and economic growth interact because of many links and feedbacks
between two concepts. Firstly, environment is a sink for wastes and, secondly, a source of
resources for the economies. Thirdly, society may have a preference for a clean environment,
because environmental quality has an amenity value or an existence value. Fourthly, a clean
environment boosts productivity of production factors so that it has a productive value.
Finally, part of economic activity may be directly devoted to cleaning up spoilt parts of the
environment, that is, abatement and recycling may take place.
The supply, demand, and market institutions determines at what rate natural resources are
used for production, how much pollution is generated in the economy, and how much of total
output in the economy is used for investment. Natural resource use and pollution affect the
environment; investment creates new capital inputs for future use and thus creates
opportunities for economic growth.
Ecological considerations determines how exactly resource use and pollution effect the
environment. A change in environmental quality is subject to complex processes that in
general takes place gradually over time. Therefore, it is useful to see environment as a
renewable natural resource stock that may grow or decline over time, depending on whether
the use of resources falls short or exceeds the natural growth of the resource. (Scholz and
Ziemes, 1999:20)
There are two types of investments that generate economic growth and increased
environmental quality over time. First is to invest in physical capital which would increase the
production therefore generating growth in economies. Second is limiting both pollution and
use of natural resources, and as result environmental quality improves. These two investments
determine the interaction between economic development and environmental quality. Concept
of externality should be considered when making economic decisions. Externality takes place
when a decision produces costs or benefits to a party that is not reflected in market prices.
There are two types of externality that is positive and negative externality. When an
externality is positive some parties actions creates external benefit to other parties. An
example to positive externality could be education and someone‘s beautiful garden which is
visible to others that would look nice to everyone. Negative externality is a problem when
making environmental decisions. In negative externality the decision maker does not carry all
the costs of their action and therefore generates more returns than a free market would
produce. An example to negative externality is pollution created by someone‘s production
generates harm and nuisance to others and if the producer does not clean up all the wastes the
third parties will bear the costs there fore market prices would not reflect all the costs.
Externality is an important concept in economics because it may lead to economic
inefficiencies.
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III.ENVIRONMENTAL PROBLEMS in TRNC
After the rejection of Annan Plan by Greek Cypriots in the Referandum on 24th of April
2004, there‘s an incredible boom in the construction sector in Northern Cyprus. As an effect
of this boom The Five Finger Mountains have started to become an disturbed and ruined plus
the surrounding environment around it covering the traditional tress such as the olive trees
also to be destroyed.
As the construction sector experienced a boom the population of TRNC have also increased.
This especially effected the entertainment sector during the summer season. The late opened
discos have been creating noise pollution, disturbing the neighbourhood around the area. As
people cannot get enough sleep, they have tended to be unsuccessful at their job and being
distressed at home towards their families as a result of this. So the families in general have
been effected through this boom in the entertainment sector.
Followed by these problems arose the so long problem of the ‗Dikmen Dump Area‘. In recent
time in TRNC people were complaining about the smoke coming from the Dikmen Dump
Area. This hazardous smoke covered the whole Dikmen and Nicosia areas preventing people
to smoke properly. This is a serious problem that could give rise to health problems. Many
projects have been submitted to the public during the election period in TRNC. But not any
changes have been made yet! The given promises have not been kept.
Water pollution have also began in TRNC-mainly due to the following factors:
1.inrease in the population
2.urbanisation
3.industrialisation
4.agricultural contention drugs and chemical manure
Increase in popullation especially in the cities is the result of the industrialistion in these
areas. Ġncreasing consumption levels increases the amount of dump in the Dikmen Dump
Area, causing more air pollution. And increased ( industrialisation due increasing demand)
have created the water pollution by dumping their chemicals into sea.
The four named factors above effect the environment in TRNC in general. But other factors
affecting the water pollution can be named as: drained water (flowing in the streets and in the
streams instead of fresh water!) and petrol leakage into sea.
During fuel transfer at Teknecik Power Plant of the Turkish Republic of Northern Cyprus
(TRNC), about one ton of fuel leaked into the sea due to a glitched which occured in the
pipes. Cyprus Turk Electricity Institution announced that the accident took place while
transferring fuel from a ship which was carrying 25,000 tons of fuel to the fuel tanks.
The transfer was stopped as soon as the leakage was recognized. Teknecik, personnel and the
people living in the area have worked to clean the leak. (www.domecasino.com)
Teknecik Electric Power Plant is close to Alagadi coast which hosts caretta caretta sea turtles.
Caretta carettas which are facing extinction have been taken under protection all over the
world.
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In 1974 less than 1/5 of the current Turkish-occupied territory of the Republic of Cyprus was
owned by persons other than members of the Greek Cypriot community and the Cypriot state.
Specifically, according to data that cannot be disputed, prepared both under British rule and
since independece, (the 1964 Land and Registry record), Greek Cypriots owned
approximately 78,37% of the privately owned land in the territory now under Turkish
occupation, while persons belonging to the Turkish Cypriot community owned approximately
21,31% . In terms of the total area under Turkish military control, 60,27% belonged to Greek
Cypriots, 16,39% to Turkish Cypriots, 0,24% to other private individuals and 23,09% to the
State.
Following the Turkish troop movement of 1974, the forced eviction of approximately 170,000
Greek Cypriots from their ancestral homes, and the illegal occupation of 36.4% of the
Republic of Cyprus‘ territory, the Turkish occupation regime placed the properties of
dispossessed owners at the disposal of its own ‗authorities‘, the Turkish military and ordinary
Turkish Cypriots. After the commencement of Turkey‘s organized colonization of occupied
Cyprus in late 1974 many such properties were handed over to Turkish mainland settlers. The
distribution of properties was also used by the Turkish Cypriot leadership to ‗buy off‘ political
influence both within their community and within foreign circles.
As verified in the European Court of Human Rights Judgements, despite the illegal acts of the
occupying power, the Greek Cypriot displaced owners have not lost title to their property
under international and national law. Turkey has since 1974 been in continuning violation of
the rights of the displaced owners to property and home.
The year 2002 witnessed the confluence of two phenomena, which generated an
unprecedented, unethical and illegal ‗sales‘ and construction boom in the occupied territories.
Exploitation in Figures:
In 2002 foreigners purchased 63,000 sq.m
In 2002, 290,000 sq.m
In 2003, 613,000 sq.m
In 2004, 116,000 sq.m in the first 6 months of the year.
1.000.000 sq.m. of land were sold during the last 3.5 years alone in occupied Kyrenia.
In 2004 alone, more land was sold to foreigners than in the 30 preceding years. That is, while
for thirty years (1974-2003) foreigners bought only 2.600 donums of land in the occupied
area, in 2004 alone they bought 2.827 donums of land.
(Turkish Cypriot daily KIBRIS,27.11.05)
This is primarily reflected in the increase of imports of construction material. The imports of
building bricks, for example, increased by 3,114% , the imports of cement by 262%, the
imports of iron by 219% and the imports of stones by 585%. At the same time, while the
average daily production at the stone quarries was five thousand tones, in 2004 this
production increased to twelve tones daily.
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In the year 2000 an area of 607,000 sq.m. was built-up in the TRNC, while in the year 2005
an area of 4,400,000 sq.m. was built-up in occupied Cyprus. Taking into consideration the
average figures as regards the development in the construction sector, the advancement during
the last four years has reached a point that it should normally have been reached in 9 years
time, that is, in the year 2015. (Turkish Cypriot daily YENĠ DÜZEN newspaper, 08.05.06)
IV.SOLUTIONS for the ENVIRONMENTAL PROBLEMS in TRNC
Water is one of the most important resource we need to have in order to continue to be alive.
And as known ‗water‘ resources are very scarce in TRNC and most of them are becoming
salty in the recent years, as it started to mix with the sea water as a result of declining water
springs. These resources could be protected: by protecting damping liquid or solid churn
especially in summer seasons where all the streams and lakes become dry, which would also
protect the environment becoming polluted as well as the water pollution.
Strict rules should be applied during long and hot summer seasons. For example: washing cars
from the main water tabs should be prohibited (like in the Great Britain) and those caught
should pay a fine. By this way water consumption during dry summer season could be
minimized. And in agriculture sectors, rather than over using water to water the plants, plant
types should be chosen according to the water resources, which would require less water to
grow. So with this farmers could mimize their loss and save more water. The sewage systems
should be built throughout the whole TRNC. By this way we could stop the lose of clean
water and collect in a artificial reservoir where they could be collected and treated over for reuse. (for example: the Canada- applies this under sewage treatment plant). This is the example
way which the UK applies to prevent loss of water – in another words it is called the water
cycle, where water is purified again.
What happens in a water purification plant:
First there must be a source of water nearby. This could be a river or lake, or it could be a
reservoir created by the building of a dam to hold the water back. As this water is needed, it is
carried by pipes into a purification plant where it is made safe for drinking by going through
the following treatments:
First of all water is sprayed into the air where it mixes with oxygen. This step is called
aeration. The oxygen helps bacteria grow which in turn destroy some of the impurities.
The next step is coagulation where alum is added to the water. Alum forms sticky
particles to which dirt and other particles cling.
In the next stage, sedimentation, these impurities settle to the bottom of a settling tank.
The water then goes to a filter tank where filtration occurs. Any impurities left in the
water are filtered out through layers of sand, charcoal, and gravel.
In many communities, chlorine is added to the water to destroy and disease-causing
germs that may remain; and in more and more communities, fluoride is added.
When water has gone through these steps, it is ready for use. The clean water is
pumped to large storage tanks and from there it is pumped into pipes that carry it to your
homes, schools, businesses and industries.
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Wastes can be easily removed from the majority of our homes by just turning on the
tap and washing. This water then goes into the sewage system through these steps:
Primary treatment- sand, grit, and other solids are separated from the liquids by
screens and settling tanks.
Secondary treatment- air is added (aeration) to stimulate the growth of bacteria to
consume most of the remaining waste materials.
Tertiary or advanced treatment- chemicals are added which remove nutrients that
stimulate algae (tiny plants that use up oxygen needed by fish).
Typical sewage treatment process in Canadian municipalities.
Increasing popullations result in more air pollution due to the increased amount of cars used
in traffic meaning more CO2 in the air. And during the cold winter season more fireplaces
work either with woods or coal. The United Kingdom had decreased the carbon dioxide
(CO2) emissions by 20 per cent during the period covering 1970-2002, particularly since the
early 1990‘s mainly because of the swith from the use of coal and oil to gas and nuclear
power in power stations. The gas coming out from the chimneys, car exhausts, factory
chimneys (especially from the Teknecik power station) have been polluting the air in TRNC.
The long electricity problem of the TRNC, not only prevents economic activities, but it also
pulls back people in participating any activities. The power problem arises from the Teknecik,
which is insufficient in supplying the general power demand to the citizens.
It is a shame that this island has all the necessary things to generate energy and still cannot do
anything about this subject. France and Canada for example, have been successful in
providing energy through tides and waves. By building tidal barrage (which is very much
alike the hydroelectric power plants) which still destroys environment in a way, but have been
successful since the eleventh century in Great Britain. A barrage is built across an estuary .
Gates and turbines are installed at regular intervals along the barrage which are opened when
there is significant difference in water elevation on either side of the barrage. Water flows
through the turbines and electricity is produced. This method can be used for water flowing
both into and out of the estuary. It shouldnt be forgotten that the local geography and marine
ecosystem is important in applying this system.
A farmer in Germany produces electricty through the animal excrements. This method keeps
the nature system in balance. This energy (biogas) is created through the animals and the
droppings from the animals fall into the space below the floor, flow into the hole and then into
the septic tank. The animal excrements are transformed in the septic tank by micro organizms
which produce methane gas and a high quality, low smell fertiliser. (www.tve.org)
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V.THE NEGATIVE IMPACTS of ENVIRONMENTAL PROBLEMS on
SECTOR in TRNC

TOURISM

To improve the tourism sector in TRNC, we must take some measures to succeed this aim to
achieve positive gains from the tourism sector to economy.
The visional disorder caused by the disruption of the environment, the five finger mountains
for example have been spoilt with construction activities to provide the necessary gravel and
sand. The long known environment of the five finger mountains is about to vanish. And no
one or no authority is taking any actions towards this. Whereas the foreigners are coming to
see the natural beauty of this island. In future they wouldnt be able to see the five finger
mountains but single finger mountain!

The Dikmen Dump Area is also causing visional disorder, spreading around bad smell
and smoke. Which effects the foreigners thinking theres fire. It gives the environment
a poor look, so under development vision. This area could be turned into an
establishment, which provides electricity for example. By this way the dirt and the bad
smell could be removed. The noise pollution in TRNC not only affects the tourism
sector but the native people too. The long problem of power and the electricity cuts
causes people to turn their jenerators on withouth thinking the negative impacts that it
provides to their environments. Additional to this, theres the loud music from the
open-air discos, which affects the customers in hotels keeping them away from their
sleep and the local people who live around these discos are also effected. The
government may restrict play of the time of loud music, by this way the young tourists
can still have fun and the older ones can have rest at the same time. There is this
restrict in time but it needs more tight inspection.
The air pollution affects the natural nature and the people living in TRNC. The bad
smoke arising from the car exhausts and from the factor chimneys could be prevented
by filter sanctions. These should be inspected and fine should be applied on those
people who do not obey.
The bad drain smell arising from the Haspolat area should be removed too. It prevents
those people passing from there of taking breath of fresh air. The sewerage system
should be provided in the infrastructure to prevent this.
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VI. RECOMMENDATIONS and CONCLUSIONS
The natural resources in TRNC should be protected before they become very scarce.
We could not stop people damping their bins into lakes, causing the water and the
environment to become polluted, but rather people themselves should recognize the
importance of this latter.
The water cycle is an important subject that TRNC should focus on, but the budget
may not be enough for this project. Most developed countries use this method to recreate water in use and it works perfect. A profession help in one of the developed
countries could be asked in creating this project and make the necessary moves. By
this way TRNC would not be dependent upon any other countries in providing water.
The government could make the best use of the temperature (which is found in plenty)
in creating energy. A professional help in this project from those country that use this
method would only cost very low when compared with the whole project. Especially
during the long, dry and hot summer this method of creating energy from temperature
should be applied, the weight on the Teknecik power plant could be reduced and eased
untill that to becomes renewed when the budget becomes satisfactory. The animal
excrements is also a low cost and effective way to create power which also could be
used in TRNC. Most of the popullation especially in rural areas have animals to some
extent and farms as well. Government could announce an amount of money per ton of
these excrements in order to enable people to transform the animal exrements or the
government again could have special trucks dealing with these excrements and
collecting them in the project area to be transformed into power resource.
All the animal excrements are either used for agricultural purposes or they are thrown
away in TRNC not knowing the benefits that it could generate and lower their
expenses.
Developing the Dikmen Dump Area is an important point too. Because the smoke
arising from this area not only gives harm to human health living around but it also
creates air pollution giving harm to the ozone layer. Special filters could be applied to
minimize the harmful effect of smoke. But like other developed countries, TRNC
should learn the culture of separating in type of the bin from each other. For example:
paper could be collected separately by putting special paper tanks around the island
and these could be recycled and used again. Glass tank would do the same job by
collecting the glass bottles separately from other bin, which again would be recycled
again.
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During the winter seasons filters should be put in the house chimneys that prefer to use
the fireplace. But again like other developed countries the use of wood, or coal should
be minimized and new approaches to using gas should be created (this would cover the
next period of 20-25 years to be fully covered) these filters should also be applied to
car exhausts and to the chimneys of the factories too. They all should be inspected and
a fine should be applied on persons who dont obey this rule. For example: the
production facilities could be lowered as a fine or fine could take the form of high
amount of money to those factories who do not follow this rule.
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ENVIRONMENTAL DIMENSIONS IN DEVELOPING NEWLY
RECLAIMED DESERT LANDS
Salah Y. Awad ALLA *
Desert Research Center DRC Matariya , Cairo , Egypt ,ARE .
syaw2410@hotmail.com
The global expression of ―Environment ―is nowadays involving almost all items those
related to human life as the main target for any environmental improvement. The proposed
system of World Bank (WB) in 2005 for assessment of 5 main headlines with 28 indices with
about 76 characters had been adopted on large scale for about 150 regions. Egypt, as one of
these studied regions, ranked in so late order which we can attribute that to the following
reasons:
1- The majority of desert area allover the region with about 96 % (~ 965,000,000 km 2)
so the so-called ―desert character ―control many of life style parameters.
2- The population growth impact (~ 2.2 % /year) in front of lower rate of suitable lands
for agriculture (~ 1.4 % / year) which shrink the cultivated land per capita progressively.
3-The environmental impact of increasing consumption more than production especially
for agricultural commodities.
4-The environmental impact of refused organic wastes especially in-farm ones than the
recycled amount into beneficial forms (~ 4- 5 % only recycled).
5-The dramatic expansion of using agrochemicals for upraising the agriculture
production and also dense cultivation as reached to ~ 3 times / year in some locations.
6-The gradual increase of water resources consumption which in turn decline the
amount of water per capita (~ 630 m 3 / year / person ) .
7-The high costs of agricultural production in desert than old areas which impact on the
economic situations of the farmers in these areas, so their settlement.
8-Habhazardeous selection of crop pattern in these locations (Rice and Banana in some
areas dependant on groundwater).
9-Risks of wind and water erosion in many regions due to the so-called ―desert
character ―.
On the other hand, there are many of efforts those directed to improve some or even all
these stresses through adopting some new complemented approaches for avoiding or
eliminating the deterioration of these locations. The lecture will spot light on some of these
activities.
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A Bio Organic Farming Systems ( BOFS )
These techniques had been generated , tested and adopted along about 15 years in many
locations . It involves many approaches which tackled with almost all items those proposed
by WB as ESI (Environmental Sustainable Indices). They beginning from the beneficial use
of any existed organic wastes ( normal or Abnormal ) by some biotechniques in producing
high fertilized Bio-organic manures which improve the characters of both soil & plant as
well ,so improving human & animal health . Therefore, many environmental parameters had
been improved through adopting these systems in many locations. The tackled items of ESI
by these systems reached to 26 from the 28 ones by different categories.
B- Rising the Water Use Efficiency ( W U E )
There are many techniques which adopted to benefit from the limited source of water in
these locations which include:
1-Rainfall harvesting .
2-Mulching of top soil to prevent evaporation.
3-Beneficial use of saline waters.
4-Improving the modern irrigation micro-techniques as to minimize water
consumption to lowest levels.
5-Using sub-surface irrigation methods.
6-Using of near subsurface waters.
The tackled ESI items by these techniques reached to 23 from the 28 ones by different
categories.
C- Adjusting the crop pattern
There are many efforts to adjust the crop pattern in desert lands especially these locations
suffered from shrinking their water resources supplies The Case study of New Valley Report
(2004) tackled with 23 items from the 28 ones of ESI.
Finally, it seems possible to improve the Environmental scoring of desert locations
by adopting such of these techniques in sustainable manner.
Introduction :
The global interest with desertification problems and hazards may be old as far as the human
life on the earth with population expansion and exhausting of the traditional land resources by
dense agricultural activities . But, may be the International Conference on desertification at
Nairobi 1977 is the first well organized action in this concern . It held for the following
reasons:
1- Shrinking of Chad Lake to ~ ⅓ its original size.
2- Unloading of Niger & Sing Hal Rivers.
3- Dryness of many wells.
4- Disappearance of great areas of plant covers under overgrazing hazards.
5- Growing of great desert areas.
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So, the important findings of this conference were:
A- ⅓ of the universe is desert and semi-deserts.
B- 15 % of human population habitats in this area.
C- Human misuse of lands adds to this portion ~ 10 %, so the desert lands reached to ~
43 % of the global area.
The reasons were reviewed as following:
a- Declining or overusing of water resources.
b- Misuse of soil management practices.
c- Unsuitable crops for given lands.
d- Exhausting soil by dense cropping without proper fertility compensation.
e- Soil salinity hazards.
f- Missing of human professionalism.
g- Human migration due political circumstances.
h- Overlapping of manufacturer & habitat ional activities on agricultural lands.
i- Competition among cultivation return and other kinds of investments.
The

other global expression which aroused through the last 3 decades is
"ENVIRONMENT", as a return of the following stresses:
1- Fresh rivers pollution.
2- Misuse of agrochemicals allover the world.
3- Air pollution problems especially those aroused from wastes burning.
4- Soil pollution problems due to many sources; irrig. Water, agrochemicals,
hazardous use of abnormal manures (sludge, town refuses ...).
5- Crops pollution with different contaminants and their effect on human &
animal & poultry health.
6- Global sources of pollution; e.g. nuclear dust, ozone hole, shipping wastes,
acidic rains …. .

In this concern, two major trends have to be considered:
A- The general aspect when measuring the effect of any environmental item and its
weight is how much it "add to" or" subtract from" the whole ENVIRONMENTAL
SCORE .
B- The general concept of development is to; EITHER adds more positive environmental
aspects to the already existed ones OR converting negative to positive aspect .
Environmental Sustainability indexes of World Bank (2005)
As to measure digitally the Environmental situation of any given area the World Bank WB
achieved a system for collecting definite scores for 75 specific items which grouped into 28
parameters. These parameters identify 5 main disciplines as following:
1- SYSTEMS with 9 parameters.
2- STRESSES " 7
"
.
3- HUMAN VULNERABILITY with 4 parameters.
4- SOCIAL & INSTITUTIONAL CAPACITY with 4 parameters.
5- GLOBAL STEWARDSHIPS
" 4
"
.
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So, depending on the existed data in each country they collected scores for 146 countries all
over the world. Egypt, as our case took 44 general score and had the rank of, 115th, in this
group. We believe that the reasons for this tragedy situation are for the following aspects:
1- The majority of desert area allover the region with about 96 % ( ~ 965,000,000 km 2
) so the so-called ― desert character ― control many of life style parameters .
2- The population growth impact (~ 2.2 % /year) in front of lower rate of suitable lands
for agriculture (~ 1.4 % / year) which shrink the cultivated land per capita progressively.
3-The impact of increasing consumption than production especially for agricultural
commodities.
4-The environmental impact of refused organic wastes especially in-farm ones than the
recycled amount into beneficial forms (~ 4- 5 % only recycled).
5-The dramatic expansion of using agrochemicals for upraising the agriculture
production and also dense cultivation as reached to ~ 3 times / year in some locations.
6-The gradual increase of water resources consumption which in turn decline the
amount of water per capita (~ 630 m 3 / year / person).
7-The high costs of agric. production in desert areas than the old ones which impact on
the economic situations of farmers in these areas, so their settlement.
8-Habhazardeous selection of crop pattern in locations depended on ground water
resources.
9-Dangerous case of wind and water erosion in many regions.
On the other hand, the efforts to convert the scoring of these parameters are numerous,
but considering the previous aspects the whole salvation for this problem needs further
great efforts. This article will declare some of the existed efforts of DRC, as partially
responsible for changing this situation. The main characters of all these efforts are
integration &complementation as with apparently unique approach can achieve many
goals in improving the environmental parameters. Some of these efforts are:
1- Modern Bio-Organic Farming Systems.
2- Improving of Water Use Efficiency (WUE) of crops.
3- Improving of crop patterns aiming to water saving.
4- Combating Wind& Water erosion hazards.

Bio-organic Farming Systems :
These techniques had been generated, tested and adopted along about 20 years in many
locations. They involve many approaches which tackled with almost all items those proposed
by WB as ESI. They beginning from the beneficial use of any existed organic wastes ( normal
or Abnormal ) by some biotechniques in producing high fertilized Bio-organic manures which
improve the characters of both soil & plant as well ,so improving human & animal health .
Therefore, many environmental parameters had been improved through adopting these
systems in many locations. The tackled items of ESI by these systems reached to 26 from the
28 ones by different categories.
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A- What are the main problems in old and new soils?
They are mainly; Structure less, Salinity, Alkalinity, Pollution, Compaction, so low
productivity
B- What is the role of organic matter in soil?
Ca-It is the natural environment for biological activity.
b-Holding soil water, So nutrients.
c-Holding energy as soil heat for different reactions;
- Physical (water movement)
-Chemical (all reactions)
-Biological (microbial proliferation & activity).
C- What are the sources of organic matter ?
a) Agriculture wastes.
The unused amounts in Egypt yielded to about 35 million Ton/Y and increased, which
mainly burned. Its value equals to ~ 3.LE billions.
b) Kitchen wastes (Town refuses).
The unused amounts reached to ~ 12 million Ton/Y and increased (~ 19 million at
2010). Its value equals to ~ 1 LE billion.
c) Sludge wastes (Treated or not).
The unused amounts reached to ~ 3 million Ton/Y and increased.
Its value equals to ~ .5 LE billion.
d) Farmyard manures
The unused amounts reached to ~ 0.6 million Ton/Y .
Its value equals to ~ .1 LE billion.

So, the total loss in these sources equal to ~ 4.6 LE billion/Yr.
So, the expected question why these amounts are unused?
 In fact, there're some reasons :
+ Easy way of using agrochemicals, spec. Fertilizers.
+ Absence of agric. dissemination in this field.
+ Scaring from pollution, esp. from sludge and town refuses.
+ Big investments needed to establish the enough units of recycling.
+ Scattering of wastes all over the cultivated area.
D- What Can we do?
The unique solution for all is
Modern Bio-Organic Farming Technique {S};
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Modern New applied approach.
Bio -- Natural beneficial microbes isolated and activated in laboratory.
Organic Natural organic sources; i.e. Crop wastes, Cow manure, Sawdust, Sludge
cakes, kitchen wastes etc.
Farming Techniques A technique which farmers can be apply by themselves in their
own farms with few external supports.
The modern bio-technique of composting consists of the following steps:
A) Semi-anaerobic step:
By crushing, arranging in layers consists of wastes and chemical fertilizers (1%)
and initiator as farmyards or even sludge (2%) and damped with enough water
and some decomposing bacterial strains for about 2-3 weeks.
B) Aerobic step:
By turning of the compost every 2 weeks and adding some biofertilizers to
enrich the compost, water is just enough to moist the compost up to maturity.
Sludge could be used in compost as:
 it will be diluted in composting for its heavy metals components.
 It will be secured for its pathogenic components by first semi-anaerobic step.
 Its high O.M. and N content enhance greatly the microbial activity as whole.
E-How to apply ?
a) Dissemination through seminars, meetings and questionnaires
as to get the public Coordination in the application.
b) Field application for making Compost in different sizes in houses, fields and
big ones.
 When discussing the composting process we explain it as cocking way
which differs up to kind of wastes, the existed materials, experience,
financials, the cultivated crop, soil status.
c) Cumulative activities
I- Physical, as crushing with labors, machines or tractors to enhance surface area.
II- Chemical by add chemical fertilizers by adjusted doses up to waste kind, crop
and soil status. (Average ~ 1% w.w.).
It is preferred to add the natural sources of fertilizers, such as rock phosphate as to
minimize the casts. In all cases water with excess amount is urgent so closing the
compost for 2-3 weeks. In this step all hard materials decomposed and all pathogenic,
grass seeds, insects died due to increasing heat with anaerobic conditions.
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III-Biological by enriching the compost with beneficial biofertilizers like N – fixation, P
diss. B., K diss. B…… (1-2 liter/ton) with turning every 2 weeks up to maturity.
The main features of maturing are;
A- Fine texture
B- Dust smell
C- Brownish color
D- Homogeny
E- Earthworms population
Time of maturity ranged between 2-4 months

Bio-organic techniques also mean;
A- Biofertilization through biological treatment of seeds and vegetative growth periods.
It could be alone depending on the residual organic matter existed in soil, which is
suitable, may be, for old alluvial lands.
B- Complemented technique by biofertilization as above engaged with soil treating
with fertilized compost which is:
Organic – Chemical - Biological compost
which is mainly suitable for new desert lands.
F- What are the gains?
a- Economical:
1- Wheat about 8.7 Tons/Hectare
2- Corn (zee maize) about 13 Tons/Hectare
3- Sorghum (fodder) about 200 Tons/Hectare
4- Potato about 25 Tons/Hectare ( for exportation)
5- Alfalfa about 350 Tons/Hectare (green fodder).
6- Cumin about 25 Tons/Hectare. These values yield almost an average of 2-3 thousands
EL/Ht .
7- Special projects for producing compost with net gain of 2-3 LE/1 LE investment.
8- Minimizing of agrochemicals abuses by at least 25%.
b- Environmental:
1- Cleaning of farms from wastes.
2- Stopping the burning of wastes, so cleaning air.
3- Improving the healthy status of either urban or rural sites.
4- Producing organic crops.
5- Improving the human manner due to clean environment and getting financial gains.
c- Natural resources
1- Improving soil properties; physical, chemical and biological.
2- Buffering soil chemical status in saline soils, so the salinity hazards on plants
minimized.
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3- Reclaiming new areas with cheap and sustainable resources of wastes.
4- Saving irrigation water by increasing the holding soil capacity for water (at least 10%
saving).
5- Reserving air from pollutants.
6- Improving the soil salinity status specs. That resulted from abusing agrochemicals.
G- What is the future vision?
*Biological center
For producing different microbial strains adopted for desert soils (sandy,
calcareous, salty…) and conditions (drought, salinity…) and crops (orchards,
vegetables, cereals, oil crops, fodders, ornamentals, medical….) about 30.000 dose/yr.
*Compost center
For producing bio-organic fertilized compost about 10.000 Ton/yr.
* Dissemination & Training courses
A plan for Bio-organic techniques application in desert lands.
2- Improving of Water Use Efficiency WUE
Water Use Efficiency means simply how much the net return of Water unit
(e.g.Ton or Kg/ m3)
Different methods of increasing WUE:
a- Selecting of irrigation method
To choose an irrigation method, depends mainly on the following factors:
1- natural conditions: such as soil type, slope, climate, water quality and
availability.
2- Type of crop.
3- Type of technology.
4- Previous experience with irrigation.
5- Required labor inputs.
6- Costs and benefits. When to Use Irrigation Systems:
Surface irrigation : 1- Basin :
Crops: Many field crops. Paddy rice, - Pastures, e.g. alfalfa, clover;
- Trees, e.g. citrus, banana;
- Crops which are broadcast, such as cereals;
- To some extent row crops such as tobacco.
Not suited: Root and tuber crops such as: potatoes, cassava, beet and carrots.
Land slopes: Flat land.
Soils type: Clays, loamy.
Not recommended: Course sand, hard crust. :

1262

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Surface irrigation : 2- Furrow :
Crops:Row crops such as: maize, sunflower, sugarcane, and soybean;
Crops that would be damaged by inundation, such as tomatoes, vegetables,
potatoes, beans;
- Fruit trees such as citrus, grape;
- Broadcast crops (corrugation method) such as wheat
-Land slopes: 0.05 to 0.5% does not exceed 3%.
Soil types; Sandy to Clay soils.
. - Not recommended for very coarse sands.

Surface irrigation : 3-Border:
Crops: Close growing crops such as pasture or alfalfa are preferred. Land slopes:
0.05 to 2.0 %.
Soils type: Deep homogenous loam or clay with medium infiltration rates.
Sprinkler irrigation :
Crops: Most row, field and tree crops.
Not suited: Delicate crops such as: lettuce.
Land slopes: Adaptable to any farmable, slope laid out along the land contour.
Soils type: Sandy,
Water application rate less
than the basic infiltration rate.
Not recommended: Soils which easily form a crust.
Drip irrigation :
Crops: Row crops
Vegetables, small fruits like strawberry and Orchards
Generally valuable crops or cash crops.
Land slopes: Slightly undulated slopes while laterals could be laid along the
contour lines.
Soils type: Most soils: Heavy and Light soils.
b- Minimizing of transpiration :
+ Using of Antitranspirants like monomolecule alcohols.
+ Watering through night time especially in summer.
+ Hoeing several times as to corrupt water films to soil surface.
+ Using wind brakes to minimize wind effect.
+ Using some species have minimum transpiration rates.
+ Increasing the moisture depletion level in establishing irrigation schedules.
c- Increasing soil moisture storage capacity:.
+ Sustainable addition of Organic amendments to soil.
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+ Using different soil synthetic conditioners.
+ Mulching techniques.
d- Rainfall harvesting.
e- Clay pots.
Advantages :
1- Saving ~ 70% of irrigation water compared with surface and
irrigation methods.
2-Suitable for areas with no energy source.
3-Its long-term costs is minimum comparing to any other method.
4-Do not need to specific talent to use.
5-Moisture distribution is perfect.
6-No surface runoff or deep percolation of water.

30 % of drip

3- Improving of crop patterns aiming to water saving.
Case study of New Valley Governorate (36% of Egypt area)
A-Basic Information's :
–
–
–
–
–
–
–
–

Problems of irrigation water shortage from many owners.
Insuring of irrigation managers with water sufficiency as planned since
45 years ago.
Using of surface irrigation system in the whole area.
Some scattered information about depletion of ground water levels and
inner pressures in some deep wells.
Ultimate dependence of agriculture in the region on natural and artificial
wells.
Some reports on cultivation over the well loads (i.e., overloaded
cultivation).
Irrigation requirements were at two levels; i.e. low with 14 m3/fed/day
from Dec. up to Feb., and high with 30 m3/fed/day from Mars up to Nov.
Cultivation of some highly water consumable crops (Rice, Sugar cane
and Alfalfa ) in hazardous distribution.

B- Investigation directions:
–
–

Field visit to record the actual situation.
Collect the Agro meteorological data for :
a- Recent 2 years.
b- 30 years from Atlas.
c- Collect all the studies about soils of the whole area.
d- Collect all needed reports of Agriculture and Irrigation departments in
the area.
e- Collect all crop patterns of the recent years as to generalize the
cropping situation
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C- Investigation targets;
 Accurate calculations of actual water requirements of the area from agro
meteorological data using the moderns equation of Modified Penman – Monteith
(1997).
 Accurate calculation of the needed irrigation requirements of the existed crop
pattern and soil information.
 Monthly basis of planning for accurate application of calculated irrigation
requirements over the year.
 Recommending with needed modifications of the existed irrigation schedules.
 Suggesting some scenarios for controlling the over using of ground water of
some well samples, and the efficient use of over flooding of others.
 Future Vision for the situation when applying modern irrigation system.
General recommendations for cultivation with some modern techniques which could
participate with enhancing Water Use Efficiency
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Table A : Daily irrigation requirements for the existed crop pattern in the area before
modification using surface irrigation system
1.47

ETo
mm/day

6.10 4.72 4.81 5.91 7.81 7.99 9.32 10.80 9.89 9.74 9.91 8.42 7.95

Avg.
30
Year

30

Season Crop

Nov. Dec. Jan. Feb. Mar. Apr. Ma. Jun. Jul.

14

14

14

30

30

30

30

30

30

30

30

26.0

Aug. Sept. Oct.

Wheat

3.40 7.29 15.62 33.63 28.99 9.88

16.47 2915.0

Barley

3.40 7.29 15.62 33.63 26.09 9.88

15.99 2610.5

Faba Bean

3.96 8.02 15.62 32.17 30.44 14.82

17.51 2972.7

Alfalfa

3.40 7.29 12.50 19.74 36.23 34.09 39.76 44.07 40.37 36.14 33.09 24.99 27.64 10108.2

Clover

4.53 10.21 23.33 23.39 30.44 24.70

19.43 3323.8

Union green 1.70 7.29 14.58 20.47 30.44

14.90 1653.9

" heads

1.70 7.29 14.58 24.31 27.06 22.48

16.24 2922.7

1.31 7.44 17.91 32.13 22.48

16.25 2423.5

" store
Lettuce

3.40 10.21 21.87 19.74 9.66

12.98 1939.0

Fasollus B. 1.70 10.21 23.95 24.86 21.74 9.88

15.39 2729.8

Helba

4.53 10.21 23.33 23.39 30.44 24.70

19.43 2897.7

Termis

2.63 10.41 26.87 23.19 12.35

15.09 1986.6

Hommus

2.63 10.41 26.87 23.19 12.35

15.09 1986.6

Winter

Cesal

3.40 7.29 14.58 32.17 34.79 9.88

17.02 2945.2

Sugar cane 4.53 7.29 14.58 26.32 43.48 54.35 63.39 73.45 67.29 60.24 55.15 41.65 42.64 15596.7
"

Beet

Canula

4.53 8.75 16.66 32.75 30.92 19.76

18.90 3324.2

4.53 8.75 16.66 36.85 33.82 19.76

20.06 3331.1

Ornamentals 3.40 7.29 14.58 33.63 23.19 9.88

15.33 2638.1

Vegetables 3.40 7.29 18.74 17.55 11.60

11.72 1446.8

Orchards

9.52 16.45 26.57 29.64 34.58 40.06 39.76 36.14 27.57 16.66 27.70 8020.3

Rice

44.37 53.75 53.53 55.42 61.28

53.67 8203.6

Zea Maize

6.92 23.37 56.28 36.14

30.68 3536.0

6.92 23.37 49.25 50.60 36.77

33.38 4309.1

Summ White Maize
-er
Sudan Bean

4.45 12.97 25.71 36.70 56.92 52.09 31.24 31.44 6579.6

Sunflower

6.05 16.69 32.12 53.01 36.77

28.93 3892.2

Sesam

6.05 25.04 47.10 36.14

28.58 3452.8
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Soya Bean

5.19 16.69 29.98 55.42 33.09

Cotton
Alfalfa

5.07 17.29 44.37 42.73 33.03 21.08

28.07 3821.4
27.26 4930.0

3.40 7.29 12.50 19.74 36.23 34.09 39.76 44.07 40.37 36.14 33.09 24.99 27.64 10108.2

Amazingseed

6.05 25.04 47.10 28.91 14.71

24.36 3536.7

Fodder Z.M.

6.92 23.37 56.28 36.14

30.68 3563.7

" White M.

6.92 23.37 49.25 50.60 36.77

33.38 4336.8

Fod.Lupinus

5.19 16.69 29.98 55.42 36.77

28.81 3961.1

Sorghum

6.92 23.37 49.25 28.91 21.45

25.98 3763.9

" green

6.92 20.03 29.98 55.42 33.09 18.22 27.28 4581.4

Ornamentals

5.19 16.69 29.98 48.49 34.32 21.87 26.09 4189.5

Vegetables

5.19 16.69 38.54 28.91 14.71 0.00 17.34 3193.8

Orchards

9.52 16.45 26.57 29.64 34.58 40.06 39.76 36.14 27.57 16.66 27.70 8020.3

Zea Maize

22.64

7.23 21.45 47.90 24.80 3031.5

White M.

31.69 17.51

7.23 21.45 41.91 23.96 3432.7

31.69 17.51

7.23 21.45 41.91 23.96 3607.8

18.11 10.21

7.23 21.45 41.91 19.78 2893.9

Sudan Grass 21.13 10.21

5.42 21.45 36.45 18.93 2759.0

Vegetables

5.42 15.32 32.80 15.73 2201.8

Nile Fodder M.
Season Sorghum

Average

18.11 7.00

8.79 8.33 15.30 25.40 27.06 20.30 18.77 30.20 42.66 34.89 30.90 29.28 24.32 4174.5
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Table B : Daily irrigation requirements for the existed crop pattern in the area after
modification using surface irrigation system
1.47

ETo mm/day

Avg. 30
Year
Crop
Wheat
Barley
Faba Bean
Alfalfa
Clover
Union green
" heads
" store
Lettuce
Fasollus B.
Winter
Helba
Termis
Hommus
Cesal
Sugar cane
" Beet
Canula
Ornamentals
Vegetables
Orchards
Rice
Zea Maize
White Maize
Sudan Bean
Sunflower
Sesam
Soya Bean
Cotton
Summ Alfalfa
-er
Amazingseed
Fodder Z.M
" White M
Fod.Lupinus
Sorghum
" green
Ornamentals
Vegetables

6.10

4.72

4.81

5.91

7.81

7.99

9.32

10.80 9.89

9.74

9.91

8.42

7.95

14

14

14

30

30

30

30

30

30

30

30

30

26.0

Nov. Dec.

Jan.

Feb.

Mar.

Apr.

Ma.

Jun.

Jul.

Aug. Sept. Oct.

3.40
3.40
3.96
3.40
4.53
1.70
1.70

15.62
15.62
15.62
12.50
23.33
14.58
14.58
7.44
21.87
23.95
23.33
10.41
10.41
14.58
14.58
16.66
16.66
14.58
18.74
9.52

33.63
33.63
32.17
19.74
23.39
20.47
24.31
17.91
19.74
24.86
23.39
26.87
26.87
32.17
26.32
32.75
36.85
33.63
17.55
16.45

28.99
26.09
30.44
36.23
30.44
30.44
27.06
32.13
9.66
21.74
30.44
23.19
23.19
34.79
43.48
30.92
33.82
23.19
11.60
26.57

3.40
4.53
4.53
4.53
3.40
3.40

7.29
7.29
8.02
7.29
10.21
7.29
7.29
1.31
10.21
10.21
10.21
2.63
2.63
7.29
7.29
8.75
8.75
7.29
7.29

3.40

7.29

3.40
1.70
4.53

9.88
16.47
9.88
15.99
14.82
17.51
34.09 39.76 44.07 40.37 36.14 33.09 24.99 27.64
24.70
19.43
14.90
22.48
16.24
22.48
16.25
12.98
9.88
15.39
24.70
19.43
12.35
15.09
12.35
15.09
9.88
17.02
54.35 63.39 73.45 67.29 60.24 55.15 41.65 42.64
19.76
18.90
19.76
20.06
9.88
15.33
11.72
29.64 34.58 40.06 39.76 36.14 27.57 16.66 27.70
44.37 53.75 53.53 55.42 61.28
53.67
6.92 23.37 56.28 36.14
30.68
6.92 23.37 49.25 50.60 36.77
33.38
4.45 12.97 25.71 36.70 56.92 52.09 31.24 31.44
6.05 16.69 32.12 53.01 36.77
28.93
6.05 25.04 47.10 36.14
28.58
5.19 16.69 29.98 55.42 33.09
28.07
5.07 17.29 44.37 42.73 33.03 21.08
27.26
12.50 19.74 36.23 34.09 39.76 44.07 40.37 36.14 33.09 24.99 27.64
6.05 25.04 47.10 28.91 14.71
24.36
6.92 23.37 56.28 36.14
30.68
6.92 23.37 49.25 50.60 36.77
33.38
5.19 16.69 29.98 55.42 36.77
28.81
6.92 23.37 49.25 28.91 21.45
25.98
6.92 20.03 29.98 55.42 33.09 18.22 27.28
5.19 16.69 29.98 48.49 34.32 21.87 26.09
5.19 16.69 38.54 28.91 14.71 0.00 17.34
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2915.0
2610.5
2972.7
10108.2
3323.8
1653.9
2922.7
2423.5
1939.0
2729.8
2897.7
1986.6
1986.6
2945.2
15596.7
3324.2
3331.1
2638.1
1446.8
8020.3
8203.6
3536.0
4309.1
6579.6
3892.2
3452.8
3821.4
4930.0
10108.2
3536.7
3563.7
4336.8
3961.1
3763.9
4581.4
4189.5
3193.8
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Orchards
Zea Maize
White Maize
Fodder M.
Nile
Season Sorghum
Sudan Grass
Vegetables
Average

9.52
22.64
31.69
31.69
18.11
21.13
18.11
8.79

17.51
17.51
10.21
10.21
7.00
8.33

16.45 26.57 29.64 34.58 40.06 39.76 36.14
7.23
7.23
7.23
7.23
5.42
5.42
15.30 25.40 27.06 20.30 18.77 30.20 42.66 34.89

27.57
21.45
21.45
21.45
21.45
21.45
15.32
30.90

16.66
47.90
41.91
41.91
41.91
36.45
32.80
29.28

27.70
24.80
23.96
23.96
19.78
18.93
15.73
24.32

8020.3
3031.5
3432.7
3607.8
2893.9
2759.0
2201.8
4174.5

Notes on Tables A & B (Water requirements of the crop pattern of New Valley)
1-Disappearance of water shortage in February.
2-Saving irrigation water in November for almost main crops.
3-Critical case for Rice, Sugar cane And Alfalfa crops especially in summer months
which need excess irrigation water than the actually get (from June to September).
4-It is needed to be flexible in application of irrigation water in each month up to the
cultivated crop as they differentiated greatly.
Table C : Daily irrigation requirements for the existed crop pattern in the area after
modification using with drip irrigation system
1.20

ETo mm/day

Avg.
M3/Fed/Day
30 Year
Season Crop
Wheat
Barley
Faba Bean
Alfalfa
Clover
Union green
" heads
" store
Lettuce
Fasollus B.
Winter
Helba
Termis
Hommus
Cesal
Sugar cane
" Beet
Canula
Ornamentals
Vegetables
Orchards

6.10

4.72 4.81 5.91 7.81 7.99 9.32 10.80 9.89 9.74 9.91 8.42 7.95

30

14

14

14

30

30

Nov.
1.80
1.80
2.10
1.80
2.40
0.90
0.90

Dec.
3.87
3.87
4.26
3.87
5.42
3.87
3.87
0.70
5.42
5.42
5.42
1.39
1.39
3.87
3.87
4.65
4.65
3.87
3.87

Jan.
8.29
8.29
8.29
6.63
12.39
7.74
7.74
3.95
11.61
12.72
12.39
5.53
5.53
7.74
7.74
8.85
8.85
7.74
9.95
5.06

Feb.
17.85
17.85
17.08
10.48
12.42
10.87
12.91
9.51
10.48
13.20
12.42
14.26
14.26
17.08
13.97
17.39
19.56
17.85
9.32
8.73

Mar.
15.39
13.85
16.16
19.24
16.16
16.16
14.36
17.06
5.13
11.54
16.16
12.31
12.31
18.47
23.09
16.42
17.96
12.31
6.16
14.11

Apr. Ma. Jun. Jul. Aug. Sept. Oct.
5.25
8.74 1547.67
5.25
8.49 1386.02
7.87
9.29 1578.33
18.10 21.11 23.40 21.44 19.19 17.57 13.27 14.68 5366.85
13.12
10.32 1764.74
7.91 878.10
11.94
8.62 1551.81
11.94
8.63 1286.72
6.89 1029.48
5.25
8.17 1449.36
13.12
10.32 1538.49
6.56
8.01 1054.75
6.56
8.01 1054.75
5.25
9.04 1563.73
28.85 33.66 39.00 35.73 31.98 29.28 22.12 22.64 8280.93
10.49
10.03 1764.98
10.49
10.65 1768.63
5.25
8.14 1400.68
6.22 768.14
15.74 18.36 21.27 21.11 19.19 14.64 8.85 14.71 4258.33

1.80
0.90
2.40

1.80
2.40
2.40
2.40
1.80
1.80

30
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Rice
Zea Maize
White Maize
Sudan Bean
Sunflower
Sesam
Soya Bean
Cotton
Summ Alfalfa
-er
Amazingseed
Fodder Z.M.
" White M.
Fod.Lupinus
Sorghum
" green
Ornamentals
Vegetables
Orchards
Zea Maize
White M.
Fodder M.
Nile
Season Sorghum
Sudan Grass
Vegetables
Average

2.36

1.80

2.69 9.18
3.87 6.63 10.48 19.24 18.10

5.06 8.73 14.11 15.74
12.02
16.83
16.83
9.62
11.22
9.62
Average

9.30
9.30
5.42
5.42
3.72
4.42 8.12 13.49 14.36 10.78

23.56
3.67
3.67
6.88
3.21
3.21
2.75
23.56
21.11
3.21
3.67
3.67
2.75
3.67
3.67
2.75
2.75
18.36

28.54
12.41
12.41
13.65
8.86
13.29
8.86
22.69
23.40
13.29
12.41
12.41
8.86
12.41
10.64
8.86
8.86
21.27

28.42
29.88
26.15
19.49
17.05
25.01
15.92
17.54
21.44
25.01
29.88
26.15
15.92
26.15
15.92
15.92
20.46
21.11

29.42
19.19
26.87
30.22
28.14
19.19
29.42
11.19
19.19
15.35
19.19
26.87
29.42
15.35
29.42
25.75
15.35
19.19
3.84
3.84
3.84
3.84
2.88
2.88
9.97 16.04 22.65 18.53

32.53
19.52
27.65 16.59
19.52
17.57
17.57
7.81
0.00
19.52
19.52
11.39
17.57
18.22
7.81
14.64
11.39
11.39
11.39
11.39
11.39
8.13
15.72

13.27

9.68
11.61
8.85
25.43
22.25
22.25
22.25
19.35
17.42
16.66

28.49
16.29
17.72
16.69
15.36
15.18
14.90
14.48
14.68
12.94
13.03
17.72
15.30
13.79
14.48
13.85
11.05
14.71
13.17
12.72
12.72
10.50
10.05
8.35
12.45

4355.65
1877.42
2287.89
3493.37
2066.53
1833.23
2028.92
2617.54
5366.85
1877.79
1892.11
2302.58
2103.10
1998.41
2432.47
2224.36
1695.72
4258.33
1609.57
1822.57
1915.53
1536.51
1464.86
1169.03
2216.43

Notes on tables B & C (comparing surface and drip irrigation systems )
1-Disappearance of most irrigation deficiency marks for almost all crops in all months.
2-Saving about 47 % of irrigation water as a whole, by means of the ability to cultivate
double the already cultivated area.
General recommendations
1-Deviating the months of minimum irrigation requirements to be through November
to January.
2-The urgent need to a flexible system for irrigation application to face the months of
maximum needs in summer depending on saving water from winter low requirements.
3-Recommended with gradual change of surface to modern drip irrigation system.
Notes:
1-"About 33 from 54 wells are depended on pumping as they haven't sufficient inner
pressure , while the rest
are ―naturally flooded‖.
2-The cultivated areas outside the contributed ones for the wells ranged from 2 – 30
% in "Elkharga Oasis
only, which consume ~ One Million m3 / y.

1270

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

3-The case is critical in this location as almost all wells
expected to fall down the underground water levels.

depend on pumping, so it is

So, the expected question is , what we can do?
Answers:
The answers for this critical question are as following
A-Scenarios of modifying the crop pattern ;
1-By converting 1/2 the area of Alfalfa crop, which has the highest water requirements
among all crops, by summer and winter fodder crops. This scenario compensates ~ 27 %
of the water shortage.
2-By converting all Alfalfa area to other winter & summer fodder crops which have
lower water requirements like sorghum, lupines, Sudan grass, Egyptian clover, Canola,
etc .
However, this scenario compensate the water shortage by ~ 45 %.
3-By converting all alfalfa area to winter fodder crop like Egyp. Clover, which has
low water requirements .
However, this scenario give the result as the previous one .
So, it seems that the solution "2" is the best one as it provide fodders allover the
year .
B-Scenarios for upraising Water Use Efficiency WUE
1-By connecting the naturally over flooded wells with the adjacent ones which suffer
from severe pumping. Actually, there were many recorded cases for this configuration,
which may need to some simplified feasibility studies on the mechanism of connection.
2-For the naturally over flooded wells than the needed amounts , the excess water
could be directed to ;
a-Either cultivating highly water consuming crops (likeAlfalfa, Rice) ONLY in these
locations.
b-Reclaiming other new lands.
3-For the wells depending on pumping it is urgent to control their flood through solid
system of pumping adjusted for the needed amounts of irrigation requirements monthly
or even daily.

C-Scenario of reusing of drainage water
This scenario can be adopted with these wells those severely suffered from water
shortage than demands and their locations don't permit to adopt other scenarios (like 1
in B ) . However, in all cases the kind of irrigation water and irrigated lands must be
considered under these conditions.
D-General scenario of transforming irrigation system from surface to modern drip
irrigation one
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However, the general calculations for the existed crop pattern in the area when adopting
this system give ~ 47 % water saving for the totally consumed amount of water.
Simply, in other words, we can cultivate double the already cultivated area.
Tackled Items of ESI 2005 by Adopted Packages
ESI (2005) Bio-org. WUE improve. Crop Pattern Wind&Water
Parameters Tech.I II adjust. III control IV
A-SYSTEMS
1-Cultivated Systems
2- Managed Forests
3- Fisheries
4- Water quant.
5-Qual.
6-Air quality
7- Landscape
8- Biodiversity
9- Sensitive eco-System
B- STRESSES
1-Air pollution.
2-Water
3-Water consum.
4-Stresses on eco-System func.
.. 5-Waste&consum.
6-Releases of tox.
7-Soil degrade.
C- HUMAN VULNERABILITY
1-Food security
2-Environ. health
3-Susceptibly to Env. Disasters
4-Economic secure.
D- SOCIAL & INSTITUTIONAL CAPACIT
1-Environ. Govern.
2-Science& Tech.
3-Private sector Responsiveness
4-Eco-efficiency
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E- GLOBAL STEWARDSHIP
1-Greenhouse gas Emissions
2-Participation in Inter.Collab.
3-Transboundary Env.pressures
4-Envir.Impacts On trade
Notes: I are Modern Bio-Organic Techniques affected 26 items
II are Water Use Efficiency Techniques 23
III are Crop pattern adjustment Techniques 23
IV are Wind & Water control Techniques 20
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ENDANGERED NATIONAL PARK: MUNZUR – TURKEY
1Ozgur YILMAZER; 1Ozlem YILMAZER; 1Servet ARMAC; 2Ilyas YILMAZER;
1Yasemin LEVENTELI
1 YILMAZER Education, Ankara-TURKEY
2 YY University, Van – TURKEY;
ilyas_yilmazer@yahoo.com
The Munzur River and its catchment area gained a national park status in 1971to be protected
nationally and internationally. It takes place at the eastern part of the Anatolia. The region has
227 endemic floras over 1500 species. Munzur springs with a total discharge rate of over 40
m3/s seeps out through crystalline limestone. The catchment area is a virgin land which does
not have any pollution source in the region. The Munzur springs can supply clean drinkable
water for over 600 million persons. In another saying this source is sufficient for the Arabian
and North African countries via a pipe lined with boron glass. In spite of those some
international companies want to construct 8 dams to provide 1% of the country‘s electricity
for at most 40 years. By the way the springs will be killed forever. Engineering economy is
the first criterion that has to be taken into account in engineering projects. The principles of
the engineering economy showed that the outcome of the project is 5 times greater than
income. The income and outcome of a dam project with an economic life of 40 years, is
compared according to the values gained till the end of the period of 40 years. In this
evaluation the base criteria will be the same. Hence, the result does not change considerably.
To reach a sound and reliable comparison, it is recommended to assess the project in terms of
timing, environment, safety, and cost (TESC) and express the results in numbers. These
values will be changed with respect to the end of the economic life of the project. The
cheapest and the most downstream dam is Uzunçayır dam. It is still under construction since
1994. Its expected income is than one fourth of the outcome. Hence, one can easily reach a
conclusion that such works can not be an engineering project. Public cannot act as stakeholder
since the 1972 martial law.
Keywords: Munzur; Springs; Pipeline; Environment; Dam; Catastrophe.

1. INTRODUCTION
Munzur is the uppermost hook of the civilization Mesopotamia Munzur Mountain range and
the river Munzur with a mean annual discharge rate 86.7 m3/s formed an essential base for the
old civilizations in this region.
Recently the region of Tunceli is under attack by unknown (?) forces. The attack is in three
modes namely(1) To move the old city Tunceli into a fertile alluvial plain which will be invaded Uzuncayir
dam reservoir. The dam is about to be completed.
(2) To operate cupper and gold mines via galleries and underground excavations in the
catchment area of Munzur river.
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(3) Last but not least, 8 dams will be constructed on the river Munzur which is backbone of
the endemic flora and fauna besides the indigenous people. All of the dams are for energy
production.

2. RELOCATION OF THE CITY CENTRE
In October of 2000 the responsible directorate decided to move Tunceli into the fertile alluvial
plain of the river Munzur. The new settlement area is open and subject to first degree
earthquake whereas the present location is not.
The Kocaeli earthquake which hit in 1999 proved once again that earthquakes do not destroy
buildings if they are founded in/on rocky ground. A thick soil ground is vitally important for
farming. The Constitutional Laws (Articles 43-46, & 168) and the other law accepted on
25.03.2005 protect and preserve the soil grounds for farming. The 1999 Kocaeli Earthquake
did not create even a single crack on buildings founded on Kocaeli rocks even they are
adjacent to the epicenter. However, the buildings in farm lands were destroyed even they are
very far from the epicenter. In spite of this reality, decision makers decided to relocate
Tunceli from rocky grounds) to fertile Munzur plain in 2000. Majority of this plain will be
buried by the Uzuncayir dam which is under construction since 1994. This might be a way to
keep people away from motherland and fatherland..! This assault was stopped by a
continuous scientific work.
However, most of the official buildings including the governor house were shifted to the
Munzur farm land. This is a note which will have great value when the first earthquake hit
this region within the coming 20 years. No doubt that all the buildings will be adversely
affected from any earthquake with a magnitude greater than 6.5 in the delineated area. A
similar note in 1992 against the factory Ford in the heart of the Gölcük (Kocaeli) turned into
reality. At the end of the 7 years struggling they completed design and construction by 1999.
The Kocaeli earthquake ruined the factory and one-flat factory with piles, totally 15,000.00 m
and each 40 m in depth sunk down about 2.6 meters. Because, liquefaction can only occur in
soil grounds not in rocky grounds. General view of Tunceli founded on rocky ground looking
at eastwards.
3. MINING ACTIVITIES
Three years of struggling against the relocation of Tunceli city centre, the authors and their
team succeeded to settle over the rocky grounds as well. Meanwhile some part of the city and
particularly the government buildings were erected in the plain soil ground. Then a new story
was commenced. It is to operate the metallic mines especially gold and copper. Someone
may state that an unknown force wants to destroy the natural equilibrium of the
Munzur springs forever by mining activities. The profit, for at most ten years of
exploitation, is less than 1 billion dollars. However, the annual income of the springs, upon
using half of the discharge (43 m3/s), starts by 30 billion dollars and will go beyond 150
billion dollars with time.
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Useful life of the proposed project is infinite. The outer skin of an apple with a thickness of
about 0.01 protects the fruit. If this thin film is peeled, irreversible oxidization and decay
starts immediately. The mining activities will kill the invaluable nature of the Munzur springs
Views from the natural and perennial springs of Munzur.
An engineer project can not be accepted without being assessed in terms of timing,
environment, safety, and cost (TESC). International definition says that an engineer is a
person who can do for one dollar what any fool can do for two dollars (Christopher, 1982).
The mining project, in terms of TESC is unfeasible. However, the exploration drillings have
already been commenced.
4. DAM PROJECTS
Besides the indigenous people, all engineers and environmentalists are trying to communicate
with decision makers and to tell the metallic mine exploitations will destroy the nature of the
Munzur basin. The third mode of assaulting is the dam project. Dams never be a solution to
energy shortage, they kill the environment of inhabitants, and their useful life is limited
(Yilmazer, 1994; Postgate, 1992; Sinclair, 1989; Ronayne, 2005; Raddum et al., 1994;
Eberlin, 2005).
The Munzur spring resources will be lost forever under the dam system consisting of 8 dams
on the Munzur river (Dixon et al., 1990; Allan, 2000). As aforesaid, the annual income of the
springs, upon using half of them (43 m3/s), starts by 30 billion dollars and will exceed 150
billion dollars with time. Total income from dams is very much less than that of the proposed
environment friendly project. Furthermore, the amount of investment for dams is at least 5
times greater than the profit as the case evident for Uzunçayır dam which is under
construction since 1994. Dam projects, in general are disaster to the environment (Yilmazer et
al., 2001; 2002)
The calculation is based upon the figures from Directorates of State Water Works and
Highway . There can not be such an unfeasible engineering project in the world. If there is,
there might be corruption and/or non-ethics. Some of the decision makers, who have
problems to perceive, opposed our proposal by putting the security issue forward (Armaç,
2005). If the goal is to keep people away from the fatherland and motherland, this will create
anarchy and unbearable worries. In the sense of the proverb stating that ―a nightingale in a
golden lattice moans and cries for a dry bush, homeland of it‖. One may ask that the natives
of Munzur are less respectable than a nightingale…! Income of Uzuncayir dam on the
Munzur river and the investment.
n=40 y i= 10% Maintenance cost= 100 000 $/y 0,035 $/kWh
Income= 11 095 000 $/y
Period
(n), y
Decrease in
income, $/y Present value (P), $
12
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14
15
1 0 10.995.000 448.172.354
2 277.375 10.717.625 397.045.292
39 277.375 454.750 390.225
40 277.375 177.375 77.375
3,7
Total income of Uzuncayir dam after 40 years (useful life), $
317 GWh/y
Future value (F), $;
FV(i;n;;P)
Investigation - design - construction phase
TOTAL, Billion dollars
Outcome= 0,0 $/y
n=55 y i= 10% 2,E+09
Period (n),
y
Increase in
income
Present value (P), $
1 21.041.207 3.616.393.252
2 21.041.207 3.287.630.229
14 21.041.207 1.047.540.308
15 21.041.207 952.309.371
30,3
Total income of the investmet after 44 years, $
Increase in lost of the farm lands etc.= 1% $/y
Future value (F), $;
FV(i;n;;P)
Investigation design construction phase
TOTAL, Billion dollars Munzur basin is the last place to be ruled by the extraordinary Martial
Law of 1980. In the period of 1980-1989, Munzur was like Sinop which is my hometown in
regards with anarchy. It was quite and peaceful. Moreover, the Munzur is the last place
escaped from the extraordinary ruling system. The ultimate aim of the unknown (?) force and
its local servants and collaborators is to kill the invaluable Munzur via mining activities
and/or dam projects (Dolatyar et al., 2000). We believe that the repulsing this assault is a must
for the humankind.
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5. CONCLUSIONS AND RECOMMENDATIONS
The Munzur resources will serve forever our nation which succeeded an independence war
and became a model for the other nations colonized by imperialists. It is strongly
recommended to keep in mind that the worth of the Munzur spring resources is thousand
times greater than that of Boron that is another important resource, because of the
inexhaustible character of Munzur springs in the natural hydrological cycle. The Munzur
Springs are so clean and fresh to be utilized as domestic water supply without treatment. It is
already been exploited and bottled. It is abut one millionth of the discharge rate. Hence, it is
strictly recommended to convey Munzur spring water to North African countries through
Arabian Plate countries for drinking purpose via a pipeline system.
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URBAN AGRICULTURE: AN INSTRUMENT FOR SUSTAINABLE
URBAN DEVELOPMENT IN THE METROPOLITAN CITY OF
ISTANBUL
Ulas AKIN
Istanbul Technical University, Urban & Regional Planning Program
ulasakin2003@yahoo.com
Urban agriculture (UA) as a tool for sustainable development in cities and urban regions has
been significantly important since the last decade for either developed (Bills, 1991; Patel,
1996; Kaufman, 1999) or developing countries. Global institutions such as Food and
Agriculture Organization (FAO), and United Nations Development Program (UNDP) have
been supporting these activities, as a result of its diverse positive impacts on economic, social
and environmental means.
Although, agriculture itself is controversial with the concept of ‗urban‘ where the
accumulation of non-agricultural facilities take place, UA contributes to improve the capacity
of economic growth for certain groups such as urban poor, women, migrants, and other
disadvantaged groups in communities which are considerably important to achieve social
sustainability in urban areas as well as environmental sustainability. Beside, UA functions as a
catalyst to create sense of community or supporting community by providing collaborative
working environment, add to this, it is also an important environmental education tool of both
youngsters and elderly. Another dimensions of its impacts are increasing urban landscape
quality by being an urban design element (Viljoen, Bohn, Howe, 2005), improving food
quality (Brown and Carter, 2003; Hubbard and Onumahi, 2001) and significant contribution
on environmental quality (Belevi and Baumgartner, 2003) and urban sustainability at local
and global levels by reducing urban ecological footprint at physical, social and economical
dimensions. This paper aims to examine the potential impacts of UA as a tool for sustainable
urban development in the City of Istanbul by discussing the following issues and raised
questions. What has been done in terms of UA in the metropolitan city of Istanbul up-to-day?
What are the characteristics of project cases? What have been roles of local governments and
do they have policies, programs? What capacity areas should be addressed in order to
integrate UA as a sustainable urban development strategy for the city of Istanbul?
Literature review for the paper has been conducted mainly from secondary data sources on the
basis of interaction between sustainable urban development and UA activities. For the case of
Istanbul, historical background and relevance, current agricultural land use and capacity, and
selected UA projects described in the light of local urban development and planning strategy,
and governance patterns.
Keywords: Sustainable urban development, urban agriculture (UA), Istanbul.
Urban and Regional Planner, MSc in Regional Planning
IMP (Istanbul Metropolitan Planning & Urban Design Centre), National-Regional Planning/Co-ordination- Strategy Group
PhD candidate at Istanbul Technical University, Urban & Regional Planning Program
MA candidate at I H S Erasmus University Rotterdam, Urban Management & Development Program
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1. Introduction
In recent years, development studies have paid attention to agricultural activities in and
around urban areas (World Bank, 1984; UNDP, 1996). This attention has increased during
time with project development, benchmarking, and policy co-ordination dimensions at both
local and global levels, and also for both developing and developed countries. For instance, as
a current momentum, UA took place in the agenda of World Urban Forum III organized in
Vancouver, 2006. Meeting of two controversial concept, ―urban‖ and ―agriculture‖ where it is
defined the city -urban settlements- as the concentration of non-agricultural activities, let the
communities all around the world more nature friendly, more healthy, more sustainable
whereas the cities in to more green, inclusive, socially integrated way (Platt, 2003, 2006; The
Humane Metropolis, 2006). Like many conceptualization, there is not yet a universally
agreed-upon definition for UA, on the other hand it would be appropriate to overview some
of them. For instance, Nugent (1997) defines UA as an activity using house wastes, therefore
providing more fresh and inexpenssive food, but more it means green space. According to
RUAF (Research Centers for Urban Agriculture & Food Security) an important international
NGO in this field, urban agriculture can be defined shortly as the growing of plants and the
raising of animals within and around cities. So what differs from rural and urban feature of
agriculture? According to RUAF, again, that it is integrated into the urban economic and
ecological system; urban agriculture is embedded in -and interacting with- the urban
ecosystem. This includes urban dwellers as labor force and consumers, use of organic waste
and wastewater, positive and negative impacts on urban ecology, being influenced by urban
policies and planning, presuure of real estate devlopment on urban land, etc.
Table 1. Some attributes of UA
Criteria
Target
groups

Location

Economic
activities

Time
Period

Attribute
Urban poor
Women
Migrants
other
disadvantaged
groups
Urban
peri-urban
agricultural production
Processing
and
marketing
services delivery
research
and
development
international co-opration
permanant use
long-term
short-term

Source: Classified through combining FAO and UNDP definitions.
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Major target groups are urban poor, women and migrants within the development
contextualization, whereas in developed countries community members and neighborhood
dwellers, students and elderly people, urban professionals and people who is in favor of
sustainable life interested in or engaged with UA. Peri-urban areas are also captured within
the UA locations with urban attribute. UA activities are classified in to three modes of time
scale, those are; permanent, long-term and short-term use. Economic activities associated with
UA are not only production, or activities related to production such as processing, marketing,
service delivery, but also research and development, international co-operation dimensions.
This paper is standing at research and development side in peri-urban attribute of UA in case
of Istanbul. After given brief background information on UA concept within global policies,
examples and their general characteristics are represented. Istanbul case is examined in three
aspects; first within historical, background, second within metropolitan scale big picture and
third at project level cases.
2. Background of UA Concept within Global Policies
UA is a tool for achieving the sustainable development goals in urban areas by economic,
social and environmental dimensions. To what extend can it be? UA contributes the food
supply from the nearest place to a city; within or around. Up to the location and size of the
UA activity, the role of UA in economic development in a sustainable way differs. While UA
contributes to improve the capacity of economic growth for certain groups such as urban poor,
women, migrants and other disadvantaged ones, it is considerably important to achieve social
sustainability in urban areas. Moreover UA activities function as a tool also for environmental
education of school children (School Farms Network, 2006).The linkage between economic
and social dimensions of sustainable development carries on with environmental one, where,
by definition UA activities are supporting the environmental quality (Belevi and Baumgartner,
2003), green space and recreation areas for cities, as well as functioning as a protecting land
use for water basins, wetlands, and other areas under the pressure of uncontrolled
development and urban sprawl.

Rural
Agricul
ture

Urban
Urban
Plannin
Food
g&
Supply
Land
&
Urban
Manage
Environ
Securi
Surviv
ment
mental
ty
al
Sustaini
Sustain
Strate
bility
able
gies
Urban
Develo
Urban agriculture
and related notions.
pment

U
A

Figure 1.

Source: Modified1 from Mougeot, 2006.
1

Modified by adding ‘urban planning’ to ‘land management’ set, combining ‘urban food supply’ and ‘urban food
security’ within single set, and drawing linkages for ‘sutainable urban development’.
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Figure 1 illustrates the notions related to UA. Although interaction between UA and
sustainable urban development is relevant, environmental sustainability, urban survival
strategies as a component of social development, urban planning and land management are
components to achieve sustainability in urban areas. For that reason this interaction is
significantly important and comprehensive as a frame.
In World Urban Forum III 2006, role of UA in the Millennium Development Goals
represented in networking event called ‗Cultivating Inclusive Cities: Multi-stakeholder Policy
Making and Action Planning for Urban Agriculture and Food Security‘. Panel is primarily
addressed the issue of poverty alleviation and social inclusion as well as how urban
agriculture is a land and environmental management strategy (Session Report WUF III,
2006).

SOCIAL (Inclusive City)
MDG 1, target 1-2

Subsistence oriented UA

Multi-functional UA

•Mainly production for self
consumption
•Improved nutrition
•Savings on household expenditures
and income from sales of surpluses
•Social Inclusion

•Ecological agriculture
and (agro-) forestry
•Urban greening;
improved urban micro-climate
•Combination with other functions:
recreation, buffer zone, water storage,
biodiversity management,
environmental education
•Recycling of urban organic wastes

Market oriented UA
•Mainly production for the
market
•Income generation
•Enterprise development
(input, processing, marketing);
value chain
•Local economic development

ECONOMICAL
(Productive City)
MDG 1, target 1

ECOLOGICAL
(Environmental Healthy City)
MDG 7, target 9-11

Figure 2. Sustainability and Policy Dimensions of UA.
Source: Session Report WUF III, 2006; adapted from Cabannes and Dubbeling (2005) and
Mougeot, Luc (2005). Agropolis. IDRC: Ottawa, Canada.
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Triangular sustainability framework adapted to UA and embedded within the MDG is a great
example of policy co-ordination at global level. The simultaneous achievements are addressed
by the orientation of UA activities that two of MDG and five targets can be potentially
handled. What it could be taken from this overlapped framework for the case of Istanbul
might be the ecological dimension prior to the economic and social ones. Because the major
issues on ecological aspects such as ecological agriculture and especially agro-forestry in the
periphery, urban greening within urbanized parts; buffer zone and biodiversity management at
water basins under development threat are emerging ones in Istanbul.
We are not going to go through the examples from world to proof the relevance of UA in the
development agenda.
3. Urban Agriculture in Istanbul: Background for Istanbul Case
The city of Istanbul and its metropolitan area has been challanging major problems like other
metropolises in the world. Main issues as outcomes of metropolitan growth have considered
by scholars, central and local government authorities focused are quality of life, transportation
problems, water and waste management and social cohesion. While challenges in legal and
institutional framework for better urban management and governance interelates with global
competitive city and European Union participation vision, sustainable urban development is a
key notion to capture all issues wheres, hypothetically we address the potential role of UA to
achieve this sustainability.
Particularly, in this paper peri-UA is captured within UA conceptualization although it has to
be used metropolitan attribute while analyzing the City of Istanbul. In spite of that,
locationally speaking within the case of Istanbul, peri-urban attribute more refers to the rural
parts of the province that have just being planned under metropolitan planning approach,
where as urban attribute refers to the historical settlements and urbanized areas in the last five
decades. So we do propose the concept of metropolitan agriculture where we have difficult to
urban in the context of metropolis.
Answers of questions raised are identified at three dimensions; historical background,
metropolitan scale and project level analysis. Historical background of UA in Istanbul
characterized with a unique term called bostan in Turkish. Bostan is a unit of networked
market gardens, usually cultivated vegetables within and around the Old City Walls, as well as
in other parts of the City. Their function have not only been providing fresh and delicious
organic food, therefore they have served as green area, urban aesthetics element and successor
of a tradition since long time. Kaldjian (2004; 2005) pointed out their importance and
historical relevance for Istanbul by linking and replacing in to the UA literature, in terms of
sustainability that have been existed for more than a millennium. He stressed the existence of
bostans are one of the strongest argumentation of why this productive activity should be
captured by urban life, and stated that most of the professions are interrelated with the past,
however bostans have some serious meaningful potential to contribute Istanbul‘s future, that
has proven sustainability in urban areas.
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Bostans have developed parallel with the city‘s development, first within and around of
Historical Peninsula and than other parts of the city. Kaldijan (2005) investigated that, up to
recent years (1998-2005) some of them are still exist, which others are transformed their
function to car parking, and housing as a result of urban development. Bostans within the Old
City Walls settled almost 20 % of the Historical Peninsula. Obviosly those gardens had fed the
city. There are still some bostans concentrated near the city walls, along the Bosphorus
settlements, and other parts of Istanbul. We can guess the names of some districts, such as
Caddebostan, Bostanci, etc. that in the old times those urban agriculture zones were there.
More precise survey may be realised on the basis of historical maps and interviewes to clearly
undertstand the historical development for future research.
If we look at the issue towards metropolitan perspective we should mention the agricultural
activities in general. Acording to metropolitan planning authoritiy‘s survey in 2005, total
agricultural activities in both European and Asian parts of Istanbul Province took place in
146.574 hectares (362.192,24 acres). This is 27,6 % of whole provincial land, and if we
compare with settlement areas that is 21,5 %, agricultural areas are few more than urbanized
areas for Istanbul. Majority of type is dry agriculture, comparing with irrigated one and
gardening (Table 2).
Table 2. Agricultural Land Use of the Istanbul Province.
Land Use

European Part Asian Part
Istanbul Total
Area (hectares)
Dry Agr.
112341
28242
140583
Irrigated Agr.
2040
1009
3049
Public Water
1668
758
2426
Garden
294
222
516
Grassland
2436
1597
4033
Meadow
348
348
Settlement
70219
44168
114387
Source: 1/100 000 scaled Istanbul Environmental Master Plan Report, 2006.
From continental distribution point, agricultural activities in European side are more than
Asian side. Experts explain it with the reasons related to productivity of soil, natural and
geological formations. Figure 3 illustrates the spatial distribution of agricultural activities in
2005 according to the surveys.
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Source: 1/100 000 scaled Istanbul Environmental Master Plan Report, 2006.
Figure 3. Agricultural Land Use in Istanbul Metropolitan Area (Provincial Borders)

If we would like to shift from macro picture to micro one, beside the traditional sustainable
way of planting within and around the city, there are also some UA projects in Istanbul, in
which this paper has interested in. There have been particularly two projects in the European
side of the metropolis. The project elaborated here has been initiated by civic society
organizations; furthermore we gathered data from them. Initiator NGOs first aimed to develop
UA projects in water basins of the city nevertheless communication channels with responsible
water board could not established well, so they shift to another strategy that is kicking off by
collaboration with district and first level municipalities.
Our example is the project supported by the EU, and it has carried out with local NGO called
‗Accessible Life Association‘. In the year 2006 the team involved in the project, set up a new
NGO specialized in the field of environmental protection and UA called ‗Volunteers for
Social Development Association‘ (Toplumsal Kalkinma Gonulluleri Dayanisma ve
YardimlaĢma Dernegi 2). The project is being carried out by this NGO from now on, as well as
new project proposals are in their agenda for new settlements. According to the late 2006
situation (Korkmaz, 2006) four more settlements are targets of the UA actions in their project
proposals, they are Sile, Durusu, Kirac and 75.Yil Mahallesi. The common geographical
similarity of all potential project locations is being at the periphery of metropolitan Istanbul.
The UA project mentioned here officially called ―Project for Enabling Food Security and
2

Established in 2006, Volunteers for Social Development Association also carries out project called ‘Sustainable
Land Management in B.Cekmece Water Basin’ supported by UNDP Global Environmental Fund, Small Grants
Programme.
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Employment for Groups Under Risk by Urban Agriculture‖ briefly ―Gurpinar Urban
Agriculture Project‖ has started in Gürpinar settlement, Buyuk Cekmece district of Istanbul.
Project aims to alleviate urban poverty caused by migration to periphery of Istanbul, by
functioning UA. Project financed by the EU The Central Finance and Contracts Unit (CFCU),
controlled by ‗Turkey Job Institution‘ (Turkiye Is Kurumu), hosted by Gurpinar Municipality,
Istanbul and managed by ‗Accessible Life Association‘. RUAF, and ETC Foundation3
Netherlands has technically being supporting the project. Turkish summarized version of
International Urban Agriculture Magazine ‗Kent Tarimi‘ has also been published with the
kicking-off the project.

Figure 4. Gurpinar Urban Agriculture Project participants in the field.
Project methodology was declared as ―community based development‖ and phases are
preparation, training and capacity building, implementation (cultivation), and monitoring.
Within three months preparation phase the major important goals achieved are both hard and
soft ones. Hard goals related to land itself includes; land allocation (Gurpinar Municipality as
a first level municipality provided 2,5 hectare -6,17 acres- land to cultivate) and enabling
accessibility in terms of road infrastructure, opening of drainage channels, training center and
project office has set up on 120 sqm -143 sq yard-. Soft achievements are related to training
issues including project demonstration to local authorities and people, selection of trainees
and trainers, therefore, more importantly changing the land use type of the project area in
Master Plans (zoning plans) as ―Urban Agriculture Training Zone‖ that is probably the first
introduction of UA in to urban planning in Turkey. Training period captured the topics of
‗Capacity Building‘, ‗Applied Composting‘, ‗Theoretical and Applied Agricultural
Techniques‘. In the implementation phase course attenders have trained within an interdisciplinary approach, and than cultivation has started. The project is monitored to the project
partners on a regular basis. Local media has interested in this action.
3

ETC-Urban Agriculture is one of the leading institutes in the world in the field of urban agriculture and related
issues of recycling of urban organic wastes and waste water in agriculture, urban food security, peri-urban land
management and urban greening. ETC provides assistance to organisations involved in studying urban and periurban agriculture, designing policies and planning and implementing projects on urban and peri-urban
agriculture and food security. ETC assisted in the establishment of regional resource centres on urban agriculture
and food security in the context of the major RUAF programme (http://www.etc-international.org/areas-ofexpertise/urban-agriculture-and-food-security/)
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4. Concluding Remarks: Challenges and Needs for Capacity Building
This micro scale realization of an UA project has seen as a step for the first aim that is
achieving a metropolitan scale projects and integration, adaptation and acceptance of UA by
local urban development polices. On the other hand, the importance of the role of agriculture
seemed to be understood by planning authorities. The evidence of that can be found at the
metropolitan planning activities and ratified 1/100 000 scaled Istanbul Environmental Master
Plan in 2006 in which, that scale holistic plan has not been produced since a decade in the
City. We see new legends like ETTA4 (Ecological Toursim and Agricultural Zones) and TPA5
(Agricultural Planning Zones) functions at the peripheries of the metropolis in both continetal
part. This shows the tendancy of metropolitan authorities in terms of planning. Nevertheless
lower scaled Master Plans should also operationalize these land use decisions and action plans
at local level should be prepared and implemented in order to achieve the sustainablity
objectives defined .
It is accepted that the introduction of ‗Organic Agriculture Law‘ No.5262 in 2004, and issuing
of related regulation ‗Code on Principles and Implementations Related to Organic
Agriculture‘ in 2005 as opportunity for UA activities on legal basis in Turkey. Furthermore,
increasing popularisation of the concepts such as ‗ecology‘, ‗eco-tourism‘, and ‗ecological
agriculture‘ in Turkey are seem to provide legitimate background for demand side, but more
importantly contribute awareness creation for local decision makers that have legal power to
guide urban development. On the other hand debates about the EU‘s Common Agricultural
Framework has been going on in Turkey as a limitation of national agricultural policy which
has serious doubts and realisation problems. From international co-operation point of view,
the UA project we described briefly is an encouraging example for future actions. We do
observe that local capacity of NGOs and municipalities are need to be built in order to handle
more precise projects.
The capacity areas addressed at the local governments may not directly to the UA concept
itself, because the issue is more related to project management and understanding of
sustainable urban development. So if the capacities of municipalities at both metropolitan and
local levels about urban policy co-ordination, global agenda on urban management targeted to
the technical staff and top management might be more efficient rather than formulating
projects specifically on UA.
That is also appropriate to the philosophy of capacity building, that is different from capacity
development or increase, which first we need a base, a foundation to build.

4
5

in Turkish ETTA (Ekolojik Tarim ve Turizm Alanlari)
in Turkish TPA (Tarimsal Planlama Alanlari)
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USER DEMANDS FOR SUSTAINABLE HOMESERVICES
AN AUSTRIAN SURVEY
Thomas MADRITSCH
University of Applied Sciences KufsteinTirol
thomas.madritsch@fh-kufstein.ac.at
Competition in the housing market is increasing. For involved organisations there are various
ways to meet this competitive challenge. One of them is providing Homeservices to the
residents of buildings. The principal target groups of this survey were the residents, the
building operators, and the service providers.
The main goal of the project was to clarify the demand of sustainable Homeservices with the
special focus on residential buildings. Further questions were based on the services provided
to the residents either by building operators or by external services providers and how the
market can be stimulated in this respect. Finally residents were asked to propose new services
they would like to have or use in future. The survey ends with the future developments of
Homeservices and an analysis of how they can meet user demands.
BACKGROUND
Competition in the housing market is increasing. For involved organisations there are various
ways to meet this competitive challenge. One of them is providing Homeservices to residents.
The principal target groups are the residents, the intermediaries, such as building operators,
and the service providers. Therefore the services should be offered directly to the consumers
at their homes. Arising from this idea is the definition of a Sustainable Homeservice as a
service that is offered to residents of residential buildings, directly or via an intermediary
organisation. This service contributes positively to the sustainable development in its three
dimensions: the environmental, social, and economic dimensions.
This publication is a small part of the European project about Homeservices – Homeservice:
Benchmarking Sustainable Services for the City of Tomorrow; Funded by The European
Commission Research Directorate-General within the framework of the programme "The City
of Tomorrow and Cultural Heritage". The following six European countries were involved in
this study: Austria, Germany, Netherlands, Spain, Finland, and Portugal. A special emphasis
was placed on the assessment of the cities of Vienna and Kufstein and the recommendations
for the building operators. In Kufstein students of the Facility Management Master's Degree
Programme carried out a small version of the Homeservices project in their community.
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GOALS
The main goal of the project is to clarify the demands of sustainable Homeservices in the
special context of residential buildings. The principal target groups of the project were the
residents, the intermediaries, such as the building operators, and the service providers. The
research focused on the following service areas (see table 1)
Table 1: Service Areas in residential buildings
Consulting & Information
Care & Supervision
Leisure Time Activities
Repairs
Mobility & Delivery
Safety & Security
Supply & Disposal

Further questions were based on the services provided to the residents either by building
operators or by external services providers and it was analyzed how the market can be
stimulated in this respect. Finally users were asked to propose new services they would like to
have or use in future.
Definition of service
For a better understanding the following definition of service is used in this study. Services
differ from products in four main respects. First, (1) they are intangible, and (2) in many cases
service operations, production and consumption cannot be separated. Customers are involved
and participate in the production process (e.g. personalized energy consulting for the
residents). (3) Services are experienced differently by different customers (for instance,
customers who cannot distinguish physical goods, e.g. the TV set of the same production line,
will normally be able to distinguish services, e.g. the different maintenance persons of the
maintenance firm). Finally (4), services are perishable, i.e. they cannot be stored (Baron and
Harris, 2003).
Definition of sustainable Homeservices
A sustainable service in residential buildings can be considered as a service that relates to
living at home and contributes positively to the sustainable development in all dimensions.
However, it is difficult to fulfil all conditions of sustainability: the environmental, social and
economic dimensions. Therefore it may be useful for pragmatic reasons to accept that
sustainable services are services that satisfy at least two of the three dimensions. The services
have been evaluated using criteria of sustainability. Thereby three questions can be answered
according to the three dimensions of sustainability (see table 2).

1294

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Table 2: Dimensions of sustainability
Environment
In which ways can services potentially contribute to a
reduction of materials and energy use in the residential
sector?
Social
How can services potentially increase the well-being of
residents?
Economic

How can these services be organised in a way so that they
are economically feasible both for the providers and users,
as well as the society at large?

GENERAL INFLUENCE OF SERVICE MENTALITY IN HOUSING
Life style
The service mentality within most residents is not yet well developed in Austria. This results
from different sources. First of all, due to the do-it-yourself attitude people have been trying
to save a lot of money. As many Austrians are gardening amateurs and own their little green
spaces, the do-it-yourself mentality is wide spread. Secondly, the attitude that jobs in the
service sector particularly in cleaning are neither well paid nor have a good reputation is very
common. Such an attitude, of course, limits the demand of Homeservices.
However, changes in life style contribute to a higher demand of Homeservices. Families with
both parents working, people who are out of their homes for most of the day are often not
happy doing a traditional type of household maintenance when they are at home. Also, the
dislocation of families leads to a higher demand in Care & Supervision services, concerning
e.g. the care for an elderly family member. Restricted free time favours only short distance to
the fitness-centre, sauna or the swimming pool. Offering these recreational infrastructures
improves the individual well-being and health and – as a large step further – finally results in
reduced national health costs. The most important aspects for residents are increased comfort
and time savings. Residents are willing to pay for that if they can afford it.
Apart from all these considerations, it should be kept in mind that Homeservices can also be
provided as socially organised self-help. As it was shown in the survey, this way of supply
works well in small agglomerations, and it can be easily transferred to building blocks in large
cities. Only very few requirements are needed to catalyse this process. This might be a
common area to allow an informal get together and a well working information flow, which
might start traditionally with a residents' meeting. It will turn out that a good Homeservice
supply relies on the commitment of all the three involved groups, the building operators, the
external services providers and the residents. (Hrauda et al., 2004)
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Economic conditions
There is a large potential target group of Homeservices, however bearing in mind the
important limitation factor of money. A service must be paid for, at least partly, by the
resident. Homeservices might even contribute to saving money, e.g. by car sharing. If the
Mobility demand of a family is fulfilled rather by public transport and a car is only needed
occasionally, then car sharing might be a lucrative alternative. Some building operators state
that they can profitably provide a service centre in an area of 300-400 residents, where 1015% of the residents use the service. In one case the housing organisation expects 60% of
total residents to demand a laundry service. (Jasch, C. 2004)
Political framework
In fact, the strict Austrian industry regulations are often identified as an obstacle by the
building operators. Trade licences are very strictly regulated to narrowly defined professions,
which leads to the situation that a potential free-lance janitor would need 15 to 20 different
licences. This would result in extremely high administrative expenses and would also cost a
lot for the one who applies for these licenses. This situation is also common for external
service providers, if they want to offer a bundle of services which are not closely related at
first sight. But a lot of them have succeeded in overcoming this obstacle. Also building
operators face this problem, but most of the building operators providing Homeservices plan
to deal with it by creating a subsidiary for facility management that has the legal rights to
perform certain services. (Hrauda, 1999)
RESULTS OF THE CITY OF KUFSTEIN
In Kufstein, students of the Facility Management Master's Degree Programme carried out a
small version of the Homeservices project in their community during their studies at FH
KufsteinTirol. Kufstein is situated in Tyrol in western Austria, close to the boarder to
Germany. With its 15,000 inhabitants it has been showing a significant growth rate in the last
decade.
Project design
Building operators are not playing a prominent role on the housing market. 52 interviews
were carried out, most of them with young or middle aged people, nearly no elderly people
(over 65 years) were interviewed. In the sample 21% were single households and 42% were
three-to-four-person households. Their service demand contains no extraordinarily surprising
results. They gather information from the notice board of the building manager and are
interested in information on waste prevention. So far they live in multi-dwelling buildings and
benefit from janitor services. Infrastructure for Leisure Time Activities is common
municipality space and often used.
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Results
Very often, demanded services within the service area Repairs are the preventive inspections
and the repair service that are recommended for the buildings. More than half of the
interviewed residents use parking lots for their cars and bikes or a bicycle storage room. The
use of this infrastructure is for free. Safety & Security services hardly exist, even
infrastructure like evacuation light, which should be mandatory, is installed only in a few
cases. Apart from the basic supply with water and electricity, emphasis is placed on waste
management. Waste collection areas for separate recycling containers are frequently used.
Improvements and extra services are demanded in the area Safety & Security.
Additionally, some residents would like to have a helpdesk, were they can find a trouble
shooter in case of problems concerning the building. They can imagine paying 20 to 50€ per
month for this service. Regarding the services offered by external service providers, it turned
out that there is a rather personal, informal contact between providers and residents. This
leads to ―tailor-made― solutions that fulfil the individual needs of the clients. This mentality is
typical for cleaning, pet care and Mobility services.
Furthermore, there is a well developed network of subcontracting companies that provide
services in the areas Care & Supervision, Supply & Disposal and Energy and Environment
Consulting. Surprisingly, the first contact between service providers and residents takes place
via internet platforms and other IT applications. Only in a second step or in case of a personal
service a face-to-face contact between the involved parties is established. This is an
unexpected result which might be linked to the age of the interview sample.
As Kufstein is a rather small town, a lot of service providers emphasise personal contact as
the most important marketing instrument. Service providers that supply Care or Cleaning
services primarily rely on that. However, in the technical field (energy supply and consulting,
maintenance, repair), where only commercial providers supply services, traditional marketing
instruments are favoured.
A significant result of the survey was the trend that the larger the service offer the more
innovative the providing company is. A good example is the Kufsteiner Stadtwerke (local
utilities) which at the moment – apart from their core business as an energy supplier –is also
step by step providing waste management services to the municipality.
At the Facility Management Congress in Vienna the participants were asked on their attitude
concerning Homeservices. In this workshop, it turned out that there is a general interest in
Homeservices (Jasch, 2005).
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Table 3: Strengths/Weaknesses and Opportunities/Threats in Austria

Strengths

Weaknesses

External service providers look for
market niches, where they can offer
their services. They also expect that
standardised product service
packages would have a good
opportunity. Residents want to have
quick solutions for problems that
occur in the dwelling

External service providers fear to invest
in workers with special qualifications.
The service supply demands high
flexibility which is often limited by the
regulated working hours. Also, the
restricted Austrian system of trade
licences is a hindrance. Residents are
aware of the costs for using the
services.
.

Opportunities
Building operators suppose that by
offering Homeservices they can
make their buildings more vivid and
avoid living silos. External service
providers can imagine offering
additional services that are not their
core business. Finally the residents
assume a stronger social
connection that contributes to a
better “ambiance” in the building.

Threats
Building operators see themselves
forced to maximise the rentable area
in a building so that there is no space
left for common rooms. For external
service providers, it is very difficult to
estimate the consumers’ response to
new service and their acceptance of it.
Also the release of a new service on a
rather small market causes costs.
Finally some residents fear fraudulent
intentions of services providers.

New services
Within the study, the residents‘ attitude was surveyed with the aid of a questionnaire which
was based on the existing Austria list. To capture the residents‘ ideas, they were asked to
propose new services they would like to have and use. These proposals are only made
according to their interests and ignore the costs for them. Table 4 shows the most frequently
mentioned new services that are not part of the Universe Austria so far.
Table 4: New services in relation to the country (Hrauda et al., 2004)
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As the enumeration is rather scattered, it is difficult to find a common trend in what residents
might prefer throughout whole Europe. This overview shows clearly that the residents‘
interests are very much linked to the current national housing situation, which differs a lot in
the participating countries.
Therefore, a service that is common in Vienna like for example a recycling market is a desired
service in Helsinki. Also bike sharing that might be quite usual in Amsterdam is a new idea
for Vienna. Within the national proposal the service ideas are wide spread, coming from
nearly all service areas. There might be a trend towards mobility–linked services in Austria
with the motor-bike and bike sharing idea and a tendency to repair–linked services in Finland
with the recycling market and the possibility to buy repaired used household appliances. But
overall, residents are rather creative in thinking of new services. (Jasch, 2004)
FUTURE DEVELOPMENT OF HOMESERVICES
Finally there are some theses that consider a potential development of Homeservices in the
future. (Hrauda et al., 2004) The design of the building and its common facilities define a
part of the Homeservice demand. In fact the design of a building is very important for the
provision of Homeservices. The availability of common facilities is directly linked to a
service offer. This includes of course leisure time facilities that have already been described
sufficiently. But it also includes the fact that empty space is available for different uses. One
example is the delivery service without the recipient being at home. Therefore there need to
be drop-off boxes. In the case of food delivery, the drop-off boxes need a cooling facility.
However, if nobody thought of this kind of service during the construction phase, legally there
will be no space available to place these boxes. So already when planning and designing a
building, the architects as well as the building operators should reflect upon possible
Homeservices.

Homeservices are marketing instruments for building operators to help sell/rent the
dwelling.
Homeservices are an instrument for client integration and satisfaction. They do not
necessarily make profit themselves, but increase profit in general for the building operator as
they prevent problems. Only few building operators in Austria have already incorporated the
Homeservice concept as part of their company philosophy. The same applies to the value of
services as a marketing instrument. This is due to the fact that there is nearly no market
pressure for the building operators, and that in large parts of the country they do not play an
important role, as most residents live in owner occupied one-family houses. Therefore this
thesis was proven within best practice case studies, but does not reflect the average Austrian
situation.
Only services that provide more comfort have a chance.
Although it is a little disillusioning, already now, the most important feature to demand
Homeservices is the added value of comfort. This tendency will get even more prominent in
the future. It is a relict of the early ―eco-movement‖, that services are often only acceptable
from the environmental point of view, if it is linked to renunciation of some sort. This slogan
usually does not attract anybody anymore nowadays.
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An important way to promote sustainability is to address the already existing services
and their providers.
Of course when entering the market with a new service, one can design its supply already in a
sustainable way. However, this might be a disadvantage, because eco-efficient or sustainable
services tend to have the reputation of being more expensive than ―normal‖ services. So the
easier way to go is to address existing services, and assess how they can be made more
sustainable. For example, all services that are linked to transport can be improved by
changing the type of vehicle. Also, services in the service area Supply & Disposal possess a
high potential of sustainability. It is the advantage of the Sustainability Evaluation Tool that a
single service can be evaluated in all three dimensions with several relevant criteria. They can
clearly show an improvement potential to make the service more sustainable.
Homeservice demand is linked to the surrounding infrastructure.
The demand of Homeservices by building operators is influenced by the offer of external
service providers that have their shops within walking distance to one‘s home. If there is a
rich variety, it is not beneficial for building operators to offer the same service that already
exists. The building operators will only succeed with new service ideas, particularly if they
make use of their contact to the residents. Therefore, at the moment, offers like service centres
are very popular. Apart from that, building operators are forced to offer services that the
municipality stopped providing due to poor regional planning in the city suburbs.
Homeservice demand is linked to the personal living situation.
There is a close link between the personal living situation and the demand of Homeservices.
However, it does not say anything about the actual use of the services. Residents who do not
spend a lot of time at home due to work, earn a good salary, and want to have nice and cosy
homes when they return, the demand for Homeservices is high and the services will be used a
lot. For residents who need constant care for a sick family member and only earn a low salary,
the demand for Homeservices is also high but the actual use will be rather low due to the
costs.
Homeservices help maintain existing workplaces and create new jobs.
Homeservices can maintain existing workplaces as well as create new jobs. However,
particularly for the latter, subsidies from the national employment agencies are necessary.
This assumption is already proven by service providers like R.U.S.Z. or Sozial Global
offering Homeservices and creating new workplaces with the support of the employment
agencies. Many of the Austrian best practice examples stem from projects that were crossfunded by the employment centre of Vienna. This is also the most important stimulating
option for the municipality in order to increase Homeservices at the same time.
Homeservices create additional profitable income.
The assumption that Homeservices directly create additional profitable income was not
proven. However, from the interviews with building operators it became clear that even
though the Homeservice supply is not an instant gold mine, they cover their costs and more
importantly help prevent serious costs arising from social problems. Indirectly, Homeservices
contribute to the companies‘ profiles by increasing customer satisfaction and by making the
dwelling more attractive.
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Most of countries and especially emerging or developing countries have been focused on
Economic development which is concerned with employment, economic stabilization and
wealth of society. Therefore economic policy makers deal with several economic policies and
cautions to reach top economic development level. One of the major tools is exchange rate
regime for providing stable economy. Exchange rate regime is also getting more important for
the countries which have higher degree of openness.
Turkey, which is one of emerging countries, has also a great problem about economic
stability. Unstable economy has major effects on macro economic indicators as well as micro
economic indicators. After 2001 economic crisis in Turkey, Turkey has begun to apply the
flexible Exchange rate regime to realize the economic and exchange rate stability. There is a
great problem in this stage: ―Could only flexible exchange rate regime be enough to provide
economic stability to reach higher economic development level‖
Our paper analyses the question in the view of Turkish experience by using several ratios and
data sets. And we have also exposed the theoretical approaches and vital important economic
instruments for the aim of economic development
Key Words: Exchange rate rejimes, Growth, The effect of flexible exchange rate policy
INTRODUCTION
Turkey, which tried to adopt an outward-oriented economy with January 24, 1980 decisions,
should take measures in order to understand the effects of the changes that emerged in the
framework of international flexible exchange rate regime and reduce the negative effects. An
outward-oriented economy refers to an increase in the movements of goods-services, capital
and labor between the outside world and Turkey and means that these factors are influenced
more by the changes in the outside world. Each of the big crisis which occurred due to the
fluctuations in the international capital movement since 1994 (1994, Mexico; 1997 Thailand,
Indonesia, Korea; 1998 Russia and Brasília and 2000 Argentina and Turkey), in some way,
grew out of the implementation of fixed exchange rate policies. Also, the countries which did
not implement fixed exchange rate policy (South Africa, Israel, Mexico and Turkey) could
avoid the crisis which affected the rising market economies with fixed exchange rates.
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Although it is difficult to suggest a specific exchange rate regime looking at the economic
structures and indicators of countries, the general trend observed in the world is a transition
from fixed exchange rate regimes towards flexible exchange rate regimes. Some elements that
effect economic policies can depend on the trends (Rodrik; 2000, 15), so does exchange rate
policies. Short durability of fixed exchange rate regime and its tendency towards crisis is
accepted as the advantage of flexible exchange rate regime. In developing countries where
financial system is being freed, flexible exchange rate regime is adopted in more and more
countries since it has some advantages.
Floating Exchange Rate Regime
Complexity and chaos which is seen in the international money market in the early 1970s led
countries to search for new monetary systems. Due to the problems emerged in fixed
exchange rate regime, providing a new mechanism in which the exchange rates can operate on
their own in accordance with the market conditions became dominant. Such a requirement
that emerged in the international economic system made ―Flexible Exchange Rate Regime‖
current since the collapse of the Bretton Woods System. Flexible Exchange Rate Regime is a
system in which ―exchange rates are determined daily in the exchange market by demand and
supply forces and which functions as a security valve in outward-oriented economies‖
(Caramazza-Aziz: 1998). In other words, Flexible Exchange Rate Regime is a system in
which there is no state intervention in determination of exchange rates, exchange rates vary
depending on the market conditions and are shaped in the framework of equilibrium of supply
and demand of foreign exchange.
Devaluation and revaluation in fixed exchange rate regime are substituted by changes in
foreign exchange prices and the concepts of loss and gain in value in Flexible Exchange Rate
Regime. Accordingly, ―when domestic currency becomes cheaper in relation to foreign
currencies, it loses value and when it becomes more expensive, it gains value‖. (Dornbusch,
Fischer, 1994).
According to the IMF reports, countries made an effort to adopt Flexible Exchange Rate
Regime gradually by implementing mixed exchange rate regimes. While current exchange
rate regime in approximately 90% of Developing Countries was Fixed Exchange Rate Regime
in 1975, a vast majority of these countries adopted Flexible Exchange Rate Regime in the
middle of 1990s (IMF, 2003). The factor which leads countries to adopt Flexible Exchange
Rate Regime is that it provides the political authorities with freedom in the issues related to
domestic economy, besides the noncomplex operation of the system. Additionally, ―Flexible
Exchange Rate Regime enables political authorities to control their own money supply and
use this opportunity for their political purposes‖ (Gregorio-Tokman: 2004).
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Advantages of Flexible Exchange Rate Regime
Recently, the discussions in developing countries and rising economies are intensely on
exchange rate policy options and the preferences of the said countries are either Flexible
Exchange Rate Regime or Fixed Exchange Rate Regime, which are the two main regimes
(Köhler, 2001). The most important factors that influence the exchange rate regime
preferences of both political and economic authorities are the advantages and disadvantages
of the said regimes. So, we can summarize the advantageous aspects of Flexible Exchange
Rate Regime as follows.
The most evident and noteworthy characteristic of Flexible Exchange Rate Regime is that
exchange rates are determined in the market by market forces and accordingly, the foreign
trade equilibrium is achieved easily and less costly within this operation mechanism
consequently, the country will not allocate time and resource for foreign trade equilibrium
issue, will prioritize national goals such as stability of prices, development and income
distribution and will be able to implement domestic policies freely (Vuletin:2004).
Governments avoid making exchange rate adjustments on time in Fixed Exchange Rate
Regimes since it will lead to loss in reserves. This situation causes speculative attack, which
is the model developed by Paul Krugman. In Flexible Exchange Rate Regime, the adjustment
mechanism operates freely in the market in accordance with demand and supply equilibrium.
Consequently, besides prevention of a speculative attack caused by disequilibrium in
exchange rates, since a state intervention in exchange rates is not necessary, no reserves will
be lost. In this context, problems such as deficient or excessive valuation of exchange rates
are solved within the system. This can make the possible wrong exchange rate preferences of
political authorities and possible problems that may occur in foreign trade equilibrium
because of these preferences ineffective.
In Flexible Exchange Rate Regime, the central bank does not make large scale interventions
in the market and it does not aim at influencing the determination of the exchange rates.
However, when there are excessive fluctuations it makes small scale interventions for the
stability of the market. Therefore, the Central Bank operates with smaller amounts of foreign
currency reserves within the said Regime (Dornbusch, Frankel 1989). Another advantage of
Flexible Exchange Rate Regime is the independence and efficiency that it provides for the
political authority in monetary policy (Murray, 1999). For example, an anti-inflationist policy
implemented in order to restore balance of trade will increase the value of domestic currency.
While this situation has a negative effect on export, it will soothe the inflationist pressure on
domestic prices through increasing import. Another advantage of Flexible Exchange Rate
Regime is its performance against the fluctuations in foreign markets (Licci: 2006). Flexible
Exchange Rate Regime is really more successful than the other regimes in adapting to the
sudden and adverse movements observed in foreign markets and massing the negative effects
of these developments (Frankel, 2002). The most striking example of this situation was
observed in the Asian crisis in 1997-98. Because, the countries which get out of these crisis
with the least losses were Singapore and Australia which adopted Flexible Exchange Rate
Regime and whose currency was fluctuating freely and Taiwan which had enough foreign
exchange reserves. Consequently, free fluctuation of exchange rates can function as a shield
which protects an economy against world crisis (Frankel: 1999).
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Flexible Exchange Rate Regime ―enables world trade volume and distribution of resources to
reach the optimum level while contributing to the formation of an international specialization
model in the World economy which is also compatible with the Comparative Superiority
structure by enabling exchange rates to orient towards long-run equilibrium level‖ (Seyidoğlu:
1993).Because, the countries which get out of these crisis with the least losses were Singapore
and Australia which adopted Flexible Exchange Rate Regime and whose currency was
fluctuating freely and Taiwan which had enough foreign exchange reserves. Consequently,
free fluctuation of exchange rates can function as a shield which protects an economy against
world crisis (Sachs: 1999).
Disadvantages of Flexible Exchange Rate Regime
Besides the advantages mentioned above, the said Regime leads to some dissonances and
problems in the economy. Disadvantages of Flexible Exchange Rate Regime are summarized
below as main headings.
Although free fluctuation of exchange rates within the said regime is one of the main
characteristics of this exchange rate regime, a large scale fluctuation in exchange rates causes
uncertainty in markets. This situation plays a negative role in the determination of prices by
exporter firms. When the exporter firm considers exporting goods to foreign markets to be a
highly risky commercial activity, it will engage in a risk premium obligation to eliminate this
risk. Consequently, as a result of the effect of this cost on prices, the foreign demand for its
will decrease and foreign trade volume will decrease in parallel with it (Bacchetta-Wincoop,
2002,). The chaos in prices and the possible contraction in foreign trade volume that it may
lead are accepted as one of the objections to the Regime. In order to reduce these problems
and risks which is especially encountered by exporter firms, some innovations were made in
the financial system such as Forward, Futures, Options and Swap.
Another criticism regarding the regime is related to the ―elasticity‖ issue in the exchange
market. Because, according to the people who stated their opinions on this issue, foreign
exchange demand elasticity is not high but low. Therefore it is not likely to provide stability in
the market.

Another disadvantage is the limited success of Flexible Exchange Rate Regime in developed
countries. Weak financial systems and underdeveloped countries are ineffective in fighting
against and adapting to the large scale exchange rate fluctuations that occur in Flexible
Exchange Rate Regime (Bailliu- Lafrance-Perrault, 2000). This may lead to disorders in the
macroeconomic indicators of the said countries. It has been discussed that Flexible Exchange
Rate Regime is does not fit especially underdeveloped and developed countries which are in
foreign debt of foreign exchange and it even worsens the foreign debt burden of the system.
Another objection to the Regime is related to foreign exchange speculation and the attitudes
of speculators.Briefly, it is stated that speculation should not cause instability as Friedman
argues; it should provide stability as in Dornbusch‘s Overshooting Model (DornbuschFrankel: 1989). Besides, speculation that causes instability is not peculiar to Flexible
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Exchange Rate Regime. Such attitudes seen also in Fixed Exchange Rate Regime were
observed in Latin American countries. With a study by Krugman, the expectations towards
whether Fixed Exchange Rate Regime could be sustained dried the reserves of the country as
a result of increasing foreign exchange demand and collapsed the Regime (FRBSF:1996).As
it was mentioned before, Flexible Exchange Rate Regime provides political authorities with
flexibility and freedom in monetary policies. According to critics of the regime, this situation
will lead to value losses in domestic currency via monetary enlargements in the economy and
lay the groundwork for inflationist atmosphere (Kuzey:2001). This situation will absolutely
cause disequilibrium in balance of payments. In this way, they try to disprove the argument
that the Regime will provide equilibrium in balance of payments automatically.
Transition Process of Turkey to Floating Exchange Rate Regime
Turkish economy, which experienced several problems due to both domestic and external
reasons especially in last ten years, implemented a stability program, which used foreign
exchange as an anchor, making an agreement with the IMF at the end of 1999 regarding the
solution of the inveterate high inflation problem due to the previous unsuccessful stability
policies. Due to the rapid decrease in inflation in 2000, gradual increase of demand in
proportion to inflation rate and no real increase in exchange rates, domestic currency gained
value. In parallel with these developments, enlargement of imports and gradual decrease in
import coverage of exports created pressure over economy. Consequently, restriction of
money supply and prioritizing anti-inflationist program in the context of the stability program
implemented in 2000 increased TL‘s foreign value (Aytaç, 2004, p.137). This situation
relatively cheapened imported goods and, in a way, caused exporter Turkish firms to suffer in
terms of price competition while encourage import. Foreign trade deficit was 26, 7 billion
USD in that year.
Incomes from privatization that are expected to step in financing the foreign trade deficit, due
to the failure in making desired and expected privatizations, speculations over applicability of
current exchange rates and regime and a large scale capital escape from the country began.
After the political crisis at the end of February, 2001, equilibrium in markets disappeared
completely, foreign exchange demand increased rapidly, overnight interest rates reached
%7000. Low foreign exchange reserves of the country reduced the power of monetary
authorities in maintaining flexible exchange rate regime.
All of these developments led the government of the day to meet with the IMF once more and
choose the free exchange rate regime which suggests leaving exchange rates free. With the
last crisis, Turkey removed the inspection over exchange rates, allowed exchange rates to be
determined by the market and oriented towards tight monetary and financial policies. In this
case, the Central Bank adopted the principle of constituting policies on both interest rates and
exchange rates. Exchange Rate and Growth
The idea that international trade is the engine of growth goes back to Adam Smith. In Turkey
(especially since 1960s when planned economy period began) until 1980s, as a requirement of
the closed economy based on import-substitution, tight foreign exchange regime and fixed
exchange rate regime was implemented.
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As a result of the failure of the economy to get rid of the foreign exchange bottleneck after the
economic crisis experienced at the end of 1970s, a radical change was made in the economic
policy after 1980 and a new economic policy was adopted which was weightily market
economy, based on exports and outward-oriented. The main aim of this policy was having a
foreign exchange producing mechanism within the economy. Therefore, determination of
exchange rates by market mechanism was adopted in principle. For this purpose, the Central
Bank began determining exchange rate on a daily basis as of May 1, 1981. Since the
beginning of 1984, in parallel with liberalization of foreign trade, foreign exchange regime
was also liberalized to a large extent. With significant changes made between 1984 and 1989,
determination of the value of Turkish currency with respect to foreign currencies ascribed to
the Central Bank, foreign exchange allowance and transfer transactions were ascribed to the
banks and banks were allowed to use foreign exchange. With the radical changes made since
1989, liberalization of foreign exchange regime continued increasingly and thus Turkey‘s
financial system was integrated to the international financial system. The chronic inflation
that was suffered for years and inefficient and unstable growth mooted the 18th stand-by
agreement with the IMF in December, 1999 and decreasing inflation was associated with
using exchange rate as a peg. However, the economic crisis in February, 2001 resulted in
leaving exchange rate fluctuating freely in markets and adoption of flexible exchange rate
regime (Y. Akyüz, 2004 pp.5-19)
The segments which advocated financial liberalization argued that international capital
movements would broaden the resource usages of economies, increase the investments for
savings and production and thus enable high and sustainable economic growth in the longrun.
Since financial liberalization will lead to entrance of hot money and this will make domestic
currency excessively valuable and encourage import and discourage export; it will cause a
fragile economic growth based on import. This process which constantly increases current
account deficit usually ends in a big economic crisis. Thus, growth mechanism based on
entrance of hot money converts into a deep depression with escape of capital (Tobin, 1998).
Since extraordinary growth of finance capital creates dependence on finance in the
international arena, the crisis experiences has a contagion effect among countries.

As we have mentioned in our study, Asian countries did not left free trade policies although
they experienced an economic crisis beginning from 1997until 1999. Besides, several
countries in the world sign free trade agreements and develop regional economic integrations.
They want to remove borders in terms of trade instead of protecting borders with high
customs walls. In last years, world trade developed faster than world economy and this trend
is expected to continue in next year. Today, foreign trade is accepted as one of the most
important channels of benefiting from globalization and integrating with the world by
developing countries. Imports create additional competition in domestic market, increases
diversity of goods and the welfare of consumers increase. Exports increase the share in
foreign markets and are beneficial for the businesses.
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The Effect of Flexible Exchange Rate Policy in Turkey on the Economy
High fluctuating potential that emerged after the flexible exchange rate policy began being
carried out is the main element in getting rid of foreign disequilibrium. When flexible
exchange rate policy was introduced in Turkey, exchange rates fluctuated significantly as it
was expected however after the economic units adapted to flexible exchange rate regime,
exchange rates became more stable in time.
Fluctuations in exchange rates, inflation and interest rates are related with the monetary
policies that are implemented regarding these parameters. Since February, 2001, the trend is
that first, fluctuations increased since February and TL lost value and then it gained value.
The comparisons between real effective exchange rate index based on 1995 and current
exchange rate level may not give accurate results because of two reasons:
First one is the difference between the exchange rate regime in 1995 and the currently used
flexible exchange rate regime. While exchange rate was determined by the Central Bank on a
daily basis in the exchange rate regime in 1995, in the flexible exchange rate regime
implemented in February, 2001, exchange rate is completely determined by market
conditions. Determination of exchange rate prices in the market has contradictions about the
criterion according to which correction should be made when real effective exchange rate is
taken into consideration.
The second factor is that fluctuations in exchange rate, which can also be considered as a
result of flexible exchange rate regime, are in connection with income and capital movements
besides price movements. In flexible exchange rate regime, exchange rate represents not only
price movements, but also the equilibrium. Therefore, the price based relationship between
nominal exchange rate and real exchange rate can be misleading in flexible exchange rate
regime. In fact, equilibrium is provided by fluctuations in exchange rate flexible exchange
rate regime. Therefore nominal exchange rate should be considered to be real exchange rate.
Moreover, fluctuating nature of nominal exchange rate can be considered as an evidence of
why this exchange rate level cannot be compared with real exchange rate index. Having these
explanations in mind; it is argued that associating exchange rate with real exchange rate index
is not meaningful in flexible exchange rate regime. What is important in flexible exchange
rate regime is the size and duration of fluctuations in exchange rates. Little fluctuation in
exchange rates is the main element that provides stability in markets.

Economic authorities tried to solve the main problems listed below with Free (floating)
Exchange Rate Regime which was implemented as a caution after the economic and political
crisis in February:
Preventing the depreciation of foreign exchange reserves of the country
Controlling the foreign trade deficit
Eliminating the problem of excessive valuation in exchange rates and having
price competition advantages in export
Preventing exchange rate-oriented speculation and speculative attacks.
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The period beginning from 2001 enables us to make an evaluation regarding whether our
expectations from floating exchange rate regime came true or not. So, the realizations
regarding the Turkey‘s basic expectations can be summarized as follows:
Preventing the depreciation of foreign exchange reserves of the country; after February, 2001
crisis, when we had approximately $ 11 billion, the state intervention in exchange rates was
removed and this led to the disappearance of depreciation in foreign exchange reserves and
the Central Bank has a reserve of approximately $ 57 billion as of today. The more the
foreign exchange reserves of an outward-oriented country, the less the possibility of a foreign
exchange crisis is. So, we can say that the implemented exchange rate regime is successful in
this respect.
Controlling the foreign trade deficit; foreign trade deficit which is one of the most important
problems that carried Turkey to the crisis in 2001 increased during last 5 years despite
floating exchange rate regime which was tried to be implemented after the crisis. In this
context, according to TUĠK, Turkey‘s foreign trade deficit reached $ 35 billion 386 million as
of January-August, 2006, which is interesting because foreign trade developed contrarily to
what we expect from floating exchange rate regime. The expectations towards whether this
foreign trade deficit can be maintained may increase fragility in markets in which speculative
attack is possible. Here the main problem is why floating exchange rate failed in meeting the
foreign trade deficit and preventing excessive valuation of domestic currency.
The most important factor in the formation of this table is the establishment of a single party
government after the early elections held in order to refresh confidence in markets after
February, 2001 crisis and the refreshment in real sector due to the positive reactions to the
election results. The current economic development is based on imports because the share of
intermediary and investment goods in the total imports of Turkey is above 80%. This shows
an economic development fed by imports and also it is the reason of the negative development
between exports and imports.
Eliminating the problem of excessive valuation in exchange rates and having price
competition advantages in export; exchange rate which were left fluctuating after February,
2001 crisis rose so much that excessive valuation was eliminated, this trend continued for
almost 6 months, a recession period began especially due to the positive reactions to election
results and demand for foreign exchange decreased. Exchange rate which was 1$=1.500.000
TL (1.50YTL) in July, 2001 is at almost the same level in these days. In other words,
exchange rates remained almost fixed during 5 years. In this period, no effect of inflation was
observed on exchange rates and the relation between inflation and exchange rates, which
should be direct, disappeared. And this led to the problem of excessive valuation of exchange
rates. The most important reason of increase in export despite this trend is the increased share
of High-Tech products in total exports and the new markets strategy in foreign trade that was
put into force in 2000. However, import increased significantly in this period when the
domestic currency is excessively valuable and this situation led to a significant foreign trade
deficit and current account deficit. Today, while import coverage of exports decreased below
60% in Turkey,
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The proportion of current account deficit to GNP reached %-5, 90. In literature, import
coverage of export less than 60% and the proportion of current account deficit to GNP
between %-4 and -6 are considered to be the most significant signals of a possible foreign
exchange crisis in the economy. Therefore, it is seen that the reducing function of Floating
Exchange Rate Regime on foreign trade deficit did not work in last 5 years.
Preventing exchange rate-oriented speculation and speculative attacks: The most important
reason of exchange rate-oriented speculation is the excessive valuation of exchange rates
unrealistically. The expectations towards the impossibility of maintaining such a structure
trigger speculation and this situation increases fragility in money and capital markets,
primarily exchange market. In the last 5 years when floating exchange rate regime has been
current, Turkish currency gained value constantly. Especially export-oriented sectors severely
criticize the excessive valuation of domestic currency in several platforms. This situation may
lead to an increase in foreign exchange demand in time. At this point of view, it is seen that
floating exchange rate regime is not effective in adopting a realistic exchange rate policy,
which is one of the main problems of Turkish economy.
CONCLUSION
Economic crisis that Turkish economy experienced with frequent intervals since late
1970‘lerin occurred as a result of structural and institutional weaknesses besides wrong
macroeconomic policies and their implementation. The new stability program of 1999 which
used the exchange rate supported by IMF and World Bank as a peg did not yield the desired
results. The crisis which first alarmed in November, 2000 and deepened in February, 2001
after the program was abandoned was not limited to the financial sector of the economy and
spanned to the real sectors, which is different from the crisis in 1994 and other crisis.
The process that began in 2001 indicated that Floating Exchange Rate Regime is not efficient
in solving Turkey‘s main problems. The reason of the optimistic atmosphere in Turkish
economy despite all problems is that elimination of political instability relieved markets and
made markets more dynamic. Additionally, the reason is the hot capital coming to Turkey due
to the low real interest rates and direct foreign capital coming through privatization. The
increasing amount of hot money in the economy leads Turkish economy to be more consistent
with the international conjecture and therefore more fragile.
In conclusion, it is seen that ―Supervised Floating Exchange Rate Regime‖ should be
implemented in the current structure of Turkish economy instead of free floating exchange
rate regime in order to adopt a more realistic exchange rate policy and thus the pressures that
may be led by excessively valued exchange rate can be absorbed.

1311

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

REFERENCES:
Akyüz Y., (2004). ―GeliĢmekte Olan Ülkelerde Para ve Kur Politikaları: Türkiye Deneyimi‖
ĠĢletme Finans, yıl:19, sayı:224, Kasım ss.5-20
Calvo G., Reinhart C., (2000). Fear of Floating, University of Maryland and NBER, Wolf
Caramazza,F.-Aziz,J., (1998). Fixed or flexible:getting the Exchange rate right in the 1990s,
Economic Issues 13, IMF, Washington D.C.,April,
Domaç, Peria M., (2000). ―Banking Crises and Exchange Rate Regimes: There a Link‖ , The
World Bank
Dornbusch,R.-Fischer,S., (1994). Macro Economics, Sixth Edition, International Edition,
McGraw-Hill Inc, p.157.
Dornbusch,R.-Frankel,J., (1989). ―The Flexible Exchange Rates Vs.Experience and Theory‖
Journal of Portfolio Management,Vol.15, No.2, Winter
Frankel J., (1999). ―No Single Currency Regime is Right For All Countries or at Times‖,
NBER, Working Papers
Frankel,J., (2002). ―Should Gold-Exporters Pegg Their Currencies to Gold‖, Study of World
Gold Council, July 20, p.5.
Frankel,J., (2002). ―Should Gold-Exporters Pegg Their Currencies to Gold‖, Study of World
Gold Council, July 20, p.5.
Gregorio,J.-Tokman,A., (2004). ―Flexible Exchnage Rate Regime and Forex Interventions :
The Chilean Case, Economic Policy Papers of the Central Bank of Chile,December,
Güran N., (1987). Döviz Kuru Sistemleri ve Otomatik Denge, Kavram Matbaası, Ġzmir
H., Jonathan O., (1996). ―Does the Excahanfe Rate Rejime Matter for inflation and Growth
Economic Issues 2‖
IMF Sees Advantages in Fixed and Flexible Currency Systems, (Çevrimiçi)
http://pages.stern.nyu.edu/asia/FixFlexRatesIMFWSJ997.htm, 09.04.2003.
Inan A., (2002). ―Kur Rejimi Tercihi ve Türkiye‖, Mart, Bankalar Birliği
Köhler,H.; ―New Challenges for Exchange Rate Policy‖, (2001). Asia_Europe (ASEM)
Meeting of Finance Ministers, Kobe, January 13
Murray,J., (1999).―Why Canada needs a Flexible Exchange Rate‖, Bank of Canada Working
Paper, No:99-12, July
Rodrik D., (2000). Yeni Küresel Ekonomi ve GeliĢmekte Olan Ülkeler, Sabah Kitapları,
Ġstanbul
Sachs,J., (1999). ―The Exchange Rate Puzzle‖, Worldlink, March-April
Seyidoğlu,H., (1993). Uluslararası Ġktisat, Güzem yayınları, Ezgi Kitabevi,
Vuletin,G., (2004). ―Exchange Rate Regimes And Fiscal Performance. Do Fixed Exchange
Rate Regimes Generate More Discipline Than Flexible Ones?‖, Econometric Society 2004
North American Winter Meetings ,No:474
Yılmaz K., Akçay C., Alper E., 2002. ―Enflasyon ve Büyüme Dinamikleri‖ TÜSĠAD

1312

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

ELECTRONIC WASTE CURRENT STATUS AND
MANAGEMENT PRACTICE
Suresh Chandra SAXENA
Secretary, Resource Management & Development Organization, Jaipur, INDIA
scs1940@yahoo.co.in
Electronic waste, like other categories of wastes, is a generic term for the waste from obsolete
and outdated computers, televisions, telephone and telecommunication equipments, Printers,
photocopiers, DVD, Cathode rays tubes, Plasma display panels, electronic equipments for
scientific laboratory testing and some types of lamps etc. An UNEP report in 2005 revealed
that 20-50 million tons of Electronic waste is generated world wide. In America 5-7 million
tones of e-waste is discarded every year. This paper describes current status of electronic
wastes generation and ongoing management and handling practices. Lead, cadmium, mercury,
copper, aluminium, arsenic, antimony, little precious metals and traces of rare earths or alloys
are used in fabrication of electronic components, special category of plastics contains PCB
and PBDE which is used for making selected body parts and the printed circuit boards and
phosphorescent chemicals are coated to illuminate the surfaces. Sixty percent of total
electronic waste is reported metallic constituents whereas presence of hazardous substance is
three percent. E-waste trading including transboundary movement for recycles, reuse or
reprocessing for metal recovery of iron, copper, aluminum, gold and others from redundant
electronics, is a growing industrial activity in developing countries. Such activities are carried
out with no regards to proper management, handling and disposal of hazardous residues ewaste. Environmentally sound e-waste management, through integrated life-cycle approach, is
an emerging solution to this problem. Electronic industry, users, e-waste business trader,
recyclers and the Government should all share the responsibilities for proper management and
handling of e-waste. Initiatives taken by European Union - Directives (2004), restricting use
of hazardous substances in manufacturing of electronic products, mandate manufacturer to
take back obsolete products and ensure proper recycle, reuse and disposal of e-waste.
Corporate example of Silicon Valley Toxic Coalition (San Francisco) initiative, for preparing
directory of firms which receive and process computer reuse and recycling, is a welcome step
in the right direction.
I.
Introduction:
Man and machines working together for twenty 24x7 – non stop day and nights, is a reality of
present era of fast life. This is evident by seeing automatic electric and electronic devices that
regulate household, industry, offices, hospitals, markets, recreation-entertainment facilities,
traffic, aviation, navigation, civil and security systems, to name a few. Use of electronic
machines and equipments like TV, telephone, cell phone, and computers etc. has increased
several folds during past decade. There has also been a proportionate increase in number of
obsoletes that become outdated or almost ended their workability. A glittering side of
technological advancement is that every year computers gets faster, DVD players get smaller
whereas, display screens get larger. According to US Environment Protection Agency, average
life span of a computer fell from 4-5 years in 1992 to 2 years in 2005.
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Computers are replaced within 3 years and most of old computers end up in landfill. Barely
10 per cent of them are recycled. Mr. Gordon Moore, Intel® ex-CEO, once said that every 18
months, speed of computer will double, whereas prices will be reduced by half.
II.

Brief history of e-waste:

This section presents a brief overview of advancements in electronics and applications of
computer technology. Apple II, the home computer by Steve Jobs and Steve Wozniak in 1977
could store and process large amounts of information. First Personal Computer from IBM was
made in 1981 and Microsoft‘s innovative version of Widows operating system was launched
in 1985. However, PCs and personnel computing gained popularity with the help of Windows
3.0 version in 1990. Apple, IBM - Windows together developed system for digitalizing
different forms of expressions – words, music, numeric data, maps, photographs, voice and
videos into bits and bytes. Year 1991 saw innovative invention by Vint Cerf and Bob Kahn in
the form of email, that was used for sending digital content between computers, Also, World
Wide Web innovation by Tim Berners Lee, resulted in a system for creating, organizing and
linking digitized documents that can be easily browsed over the Internet. Now, Internet
service is available at a low cost to common people Utilization of Internet has resulted in a
boom of computer and computer related technology devices in the last 2 decades.
Computer technology further advanced to make possible for a machine to talk and interact
with other machine without human involvement. Data description language called XML
(Extensible mark-up Language ) and related transport protocol SOAP (Simple object access
protocol) were created to allow any two computer programmes to exchange formatted data or
documents that contain any form of information – whether billing records, financial
transactions, medical record, music, pictures bank records and stock sales etc. Thus C2C
(customer –to-customer) business transactions among buyer and seller without human
involvement could be possible. Computer scientists from late 80s to mid nineties, continue to
develop software – the operating system with improvement in hard wares. Similarly, B2B
(business-to-business) transactions were possible between businesses. This allowed the hightech industry to produce devices that found uses in nearly all aspects of life.
This reveals how fast and progressively the technique developed which compelled to bring
new and newer generation of computer devices. Thomas L. Friedman[6] remarked that
‗Technologists loved the new technology things it could do, and the businessmen got excited
about how much money they could make‘. We have entered in the phase of digitization,
virtualization and automatic transference of more and more information. Computer hard ware
and soft ware go on updating to tune with out break of new and newer innovative facilities
that had to be created for user. Number of old and redundant computer and their peripherals
go on increasing in stock piles of e-waste every year.
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III.

Fate of e-waste:

Electronic waste management is an emerging global problem. Common practice of use and
throw away of obsolete electrical and electronic items or dispose any where or in any manner
is harmful to human health and the environment. Electronic waste alike other category of
waste is generic term for the waste from electrical and electronic equipments. Main streams of
electronic waste are obsolete and outdated computers, telecommunication equipments,
information technology devices, photo copiers, fax machines, printers, cartridges, floppy,
discs, DVDs, Televisions, cathode rays tubes, PDP (plasma display panels), electronic
equipments used for scientific testing, including home appliances, CFL (compact fluorescent
lamps) and high voltage mercury lamps etc. which cease to be of any economic value for
owner or user. E-waste generated by individuals, such as TVs, house hold appliances as well
as condemned electronic items from corporate and companies are sold to scrap traders.
Significant amount of e-waste from Europe/US is also destined to countries like India and
China, where they are scrapped. E-waste scrap traders and recyclers in Bangalore, Mumbai,
Hyderabad and Delhi also import, dismantle to sort out workable components from redundant
electronic devices and for metal recovery. The remaining waste goes into landfills.
Under 1992 Basel convention, type of hazardous waste includes electronic waste of circuit
boards, CRTs, monitors, and mercury or PCB containing lamp etc. International regulations
are
therefore,
applicable
upon
environmentally sound management of
electronic waste through integrated life
cycle approach and strong control over
generation,
collection,
reception,
storage,
transport
(including
transboundary movement), treatment,
recycle, recovery, reuse and safe
disposal. However, e- waste trade and
dumping is continued from US and
Europe to Asian countries. Some
researchers in US have estimated that
nearly 75 percent of old computers are
thrown out of use or temporarily stored
for later safe disposal because of not
Figure 1: Outdated electronic equipment
surety about complete secured data
deletion. An UNEP study 2005[8], revealed that 20-50 million tons of electronic waste is
generated annually world wide. About 100 million PCs were in use against 20 millions in
1994. Americans alone own more than two billion pieces of Hi- tech electronics and discard
5-7 million tones of e-waste every year. Cumulative figure of obsolete PCs go on increasing
and may be about 500 millions by this time. Toxic link [7], a Delhi based NGO estimated in
1994 that 1.38 million computers are thrown out of use every year, now there may be 2
million obsolete computers in the country. Green Peace (India) reported[3] in 2004 that about
1100 tons indigenous generation and around 5200 tons of illegal import of electronic waste
every year by the scrap traders and recyclers.
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IV.

Benefits of recycling e-waste:

Electronic waste material is of dual character. It is toxic and it contains valuable substances
like gold and copper. Widmer et al[9] (2005) reported that content of valuable iron, copper,
aluminum, gold and other metals is over sixty percent as compared to less than three percent
hazardous pollutants. Many materials are used in fabrication of electronics and some of them
are toxic and injurious to health. Significant amount of Lead, cadmium, mercury, copper,
aluminum, arsenic, antimony metals and alloy, pinch of precious metal of gold and traces of
rare earths are common metallic ingredients. Special category of plastics containing PCB
(poly chlorinated bi phenyl) and PBDE (poly brominated diphenyl ethers) being excellent
insulator which do not catch fire, are used in making of body and display monitor frames,
printed circuit board, chips, resister, condensers and cables etc. Lead is invariably used in
soldering of electronic components. CRT (Cathode Rays Tube) computer monitors contain
lead and also barium to protect from radiation. Flat-panel display computer monitors,
thermostats and much medical testing equipment contain mercury. Printed circuit boards,
chips, chips resisters and Infra Red detectors and the batteries contain cadmium, chromium,
lead and mercury. Cell phones contain arsenic and beryllium. Compact Fluorescent Lamps
(CFL) contain phosphorescent and fluorescent materials of common phosphors (calcium halo
phosphate) mixed with fraction of metals like lead, antimony, manganese, tungsten and traces
of other elements like Europium, Cerium and Yttrium. Mercury is used as most energy
efficient and cost effective substance to glow high illumination lightning devices like CRT
computer monitor, TV screen fluorescent lamps and fluorescent tubes, high pressure sodium
lamps, vapor lamps and neon lamps etc.
V.

Current recycling situation:

Systematic E–waste management and disposal remained unattended in the past decade for so
many reasons. Perhaps, it may be due to less generation of waste quantity, non availability of
standard procedure and almost non existence of stringent rules and regulations. Reprocessing
of redundant computer is labour intensive costly affair in transport and storage, and takes
more than thirty five hours to ensure removal of confidential and secured data from hard
drive. Manufacturers do not like to go for computer recycling business though they do
generate and liberate considerable amount of e- waste. Professional e-waste recyclers are
deployed on contract basis. Deepali Sinha and Khetriwal[5] of EMPA (2005) in pilot study
stated that bulk users of electronics equipments such as IT companies do not know as what to
do with their outdated equipments. The custom bound goods are stored by IT and
communication companies in the event of no guidelines for disposal of redundant and
scrapped electronic items. In under developing countries the Government there is other
environment protection and pollution control rule and regulations of priorities for
enforcement.
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Switzerland is first country to introduce a system to deal with electronic waste in 1994.
EMPA[1], the Swiss Federal Institute for material Science and Technology and Federal
Laboratories for Material Testing and Research undertook project ―Knowledge partnership
with developing and transition
countries in e-waste recycling‖ and
conducted studies about ongoing ewaste recycle system in Switzerland,
China (Beijing), India (Delhi), and
South
Africa
(Johannesburg).
―Electronic Waste Guide‖ – a
knowledge base for sustainable
recycling of e-waste is being
developed based on experience from
such studies. Observations revealed
that systems vary from country to
country, depending on stakeholders
and socioeconomic conditions. In
Switzerland,
sustainable
recycle
Circuit boards ready for recycling
system consists of simple model links
that have impacts on labour health and
the environment. In Beijing (China), e-waste is collected manually from door to door. In
Beijing ―Jin Huan Industry‖ is a registered e-waste handling and waste treatment service
station. After basic sorting and dismantling, e-waste is sent from Beijing to Guang Dong and
Jha Jiang in southeast china, for actual refining and metal recovery. In South Africa, general
metal scrap traders also take up e-waste scrap and sell it to major waste recyclers like
Universal recycling company. Recycling is done using mechanical shredders, pulverisers,
rotary magnets, etc. on disassembly lines. Heavy and precious metal are shipped to European
companies; steel is processed locally and non ferrous fractions thrown in landfill. E-waste
trading-handling is carried out in different areas of Delhi and from different aspect of
recycling. Indian recyclers currently engaged in material salvaging. In spite of the absence of
proper technology, each PC component is disassembled and recycled or reused. The general
practices observed in case of recycling of the most complex parts of PCs i.e. circuit boards
and PVC wires, is open roasting and acid bath to recover metals. Workable components from
obsolete or redundant electronic items can be processed for reuse. Manual Separation and
segregation of computer monitor, monitor casing, motherboard, keyboard, floppy drive, hiindex, different components of the printer, etc is common practice of retailers and computer
repair shop owners. These groups purchase only a few working chips of higher value. In
America and Europe, unusable CRTs are sent to local recyclers who put freshly leaded glass
in to new CRTs and export them to Asian factories which largely depend upon such parts to
assemble local made TVs and computers.
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VI.

Harmful effects of e-waste

Rolf Widmer [9] mentions that in under-developed countries the trading, repairing and
recovering material from redundant electronic devices is a source of livelihood of urban poor.
Recycle and reuse of computer
peripherals, for use as raw material for
metals recovery from obsolete
electronic components, is although
reported from few places; but it is
done with little regards to safe
management and handling of the
toxics. The low skilled workers are not
aware of risk involved in unscientific
recycling of e-waste. For example,
considerable amount of plastic and
lead bearing waste is thrown from tiny
processing units located in the
backyard of house hold in residential
areas get mixed with municipal waste
Reuse of redundant devices
and eventually ends its life in landfills.
Dismantling, recycling or disposal of
such waste, without safe procedures can result harmful side effects. Halogenated chloride
bromides (HCB), enriched special category of plastics form dioxins and furans form toxic
chemicals, when combusted with copper (readily available from printed circuit boards - which
acts as catalyst) during incineration process. Leachate contains lead, cadmium, mercury as
pollutants which contaminate surrounding land and water resources. BAN (Basel Action
Network) under UNEP [8], reported that water of GUIYU in China - a booming destination of
electronic waste around the world is highly polluted from e- waste hazards to the extent that
fresh drinking water has to be transported from elsewhere. Thus degradation of e–waste
material affects occupational health hazard and environmental pollution. Lead damages
kidneys, nervous and reproductive systems. Mercury damages kidneys, foetus and impedes
the brain development in children. Heavy metals toxicity for human health and injurious
impacts of PCB and PBDE on environment are amply documented.
VII. Environmental friendly methods of reducing e-waste:
Recycling and reuse of e-waste is most environmental friendly, whereas the common practice
of landfill disposal is the most harmful. Landfill disposal results in leakage, seepage of
pollutant and vaporization of mercury type volatile substances. Open burning at low
temperature causes respiratory health hazards and fly ash gets dispersed in the air.
Incineration under controlling of flu gasses is better option for cable and printed circuit
boards. Personnel protective cloths should be provided to workers during manual
disassembling, dismantling and sorting of reusable components from e - waste. The scrap is
subjected to mechanical shredders, pulverizers, rotary magnets to further separate light, heavy,
metallic and non metallic fractions. Workers need improved metal recovering techniques and
training.
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Computer manufacturers and distributors are also advised to take back obsolete items from
users and ensure their recycle, reuse and along with safe disposal of hazardous waste.
VIII. Current reduction efforts:
Another alternative is to reduce or completely restrict the use of hazardous substances in
manufacturing of computers and other electronic equipments. European Union Directives to
reduce and or restrict the use of hazardous substances like lead, cadmium, chromium, polybrominated biphenyls (PBB) and poly-brominated diphenyl ethers (PBDE) in making of
electronic products has been in effect since July 2004. California and other states under U S,
Electronic Waste Recycling Act 2003, are preparing to meet statuary requirement which
includes: reduction in use of hazardous substances in electronic products and introduction of a
payment system for the collection and recycling of electronic waste. Silicon Valley Toxic
Coalition maintains the San Francisco Bay Area Computer Reuse and Recycle directory with
details about firms and organizations that receive and process the obsolete computers, TVs
and other electronic equipments. Immark® AG in Switzerland, Mirec® Group of Companies
(Europe) and Matsushita® Electric in Japan are specialized companies in sorting and
shredding of e-waste. Mirec® recycles wide range of CRT tubes from TVs and computer
monitors whereas Umicore® Precious Metal Refining in Belgium are specialist smelting and
recycling of electronic scrap. HP® (printers and cartridge manufacturer) has been recycling
its outdated items since 1987. Some of these companies are also looking for partners to set up
joint ventures in Asian countries like India and China. Canada, China, Taiwan, Japan, and
Korea are bringing in legislation for safe end-of-life management of such products. IBM®,
Intel®, Microsoft®, DELL® and AMD® are prepared for making of new generation
electronics free from hazardous material. Sony®, Sony Ericsson®, Samsung® and Nokia®
are committed to reducing and removal of flame retardants and other hazardous materials
from their products.
IX.

Efforts in India:

An agreement between Indian Government and German, Swiss E-Waste Initiative (Swiss
Federal Institute for Material Science & Technology and German Technical Cooperation,
GTZ) has been established in 2004. It aims to document current e-waste handling situation in
major Indian cities and develop a knowledge base to mitigate the hazards of improper
recycling. A National Board for Electrical and Electronic Equipment Waste constituting a
group of representatives from Government, the Pollution Control Board, EEE manufacturers,
importers associations and non-government organizations, has been set up to develop a
comprehensive e-waste management system. The ―Electronic and Electrical waste Agency‖
was set up in Bangalore (India) in 2005 to develop sustainable solutions, creation of
awareness about e-waste management and to provide inputs related to skills and technology
for recycling sector. UNEP (United Nations Environment Programme) has also established
―Environment and e-waste India Project‖ in 2005 to reduce environmental and health impacts
due to improper E- waste recycling in Mumbai.
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X.

Looking ahead:

Electronics manufacturers and the e-waste recyclers should take care of electronic waste
generation, management disposal as envisaged under Basel convention 1992. Regulatory
agencies of the government in addition to policing should also arrange training cum
awareness camps for workers on safe handling of electronic waste. Taking back of obsolete
electronic products and ensuring their safe disposal should be made mandatory upon industry.
A viable system development for collection, transportation and storage of discarded items
meant for disposal at their end, must be created. Transboundary movement of e-waste for
dumping purpose should completely be banned. UNEP should generate and provide sufficient
financial support to the state Governments for e-waste management, technology transfer,
training and creation of awareness among e-waste scrap traders and recyclers. Prominent Non
Government Organizations of area should be identified who can provide services in arranging
training cum awareness camps for workers.
XI.

Conclusion:

Elizabeth Grossman, an environmental Journalist, remarks in her book ―High Tech Trash‖ that
"Digital age was expected to usher in era of clean production, an alternative to smoke-stack
industries and their pollutants. High-tech manufacture and disposal of digital may be sleek, it
is any thing but clean. Deep within every electronic device, laid toxic metals that make up bits
and bytes, a complex thicket of Lead, Cadmium, plastic and host of other harmful ingredients.
Whether you sit on office desk, talk to friends on cell phone, watch TV, listen music, you
believe or not you are a part of it.‘ E-waste management is shared responsibility – the
Government, Electronic industry, traders, user/recyclers, and environmental scientists need to
come together and evolve complimentary solutions that will become a reality. This will be the
most effective approach to tackle this problem.
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In contest of the Strategic Action Program for Biodiversity protection in Mediterranean region
(SAP BIO), the Albanian government has identifies and prepared four, National Action Plans,
one of which is that of Karaburun Marin Park.
Albania should be involved in real actions to protect and manage the marine biodiversity, to
achieve the sustainable development of truism.
The sea and more the undersea life, is unknown to humans, and as often happens in this cases
it‘s contribution is such a small one, and not in portion with the contribution this part of the
nature has in the ecosystem. This is why this Mediterranean strategic program recommends
real actions.
Albania, is included in researches to identify areas with reach biodiversity, where are still
living diminishing species (marine turtle, and Mediterranean seal ) and their habitat, by
improving not only the study techniques, but also protecting, managing marine biodiversity in
ecological important areas. ( Karaburun‘s zone, Patokut‘s Laguna etc). Public conscience is
very important, training public and creating new relation between inters groups, in
Mediterranean region.
In this article we will give some information on marine environment and its biodiversity,
focused on big diminishing species, and the possibility of developing marine truism (jet)
Albanian coastline
The Albanian coastline has a total length of 476 km facing both the Adriatic and Ionian Seas.
Along its length there are four small islands and one big, Sazan. The coastline is
approximately 60% sand and 40% rock.
The Adriatic coastline with its sandy shores covers the area between Vlore and Shengjin with
10m isobaths extending, in most areas, more than 3 miles from the shore. Owing to a high
concentration of river estuaries along this coastline the seabed is composed mostly of silt and
mud washed down from the rivers, making visibility very poor.
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The Ionian coastline stretches from the Greek border to Vlore and is mostly rocky with a few
pebbly or sandy beaches. The Karaburuni peninsula coastline has steep cliffs with deep water
close to the shoreline and several caves with open or underwater entrances.
Mediterranean monk seal
The Mediterranean monk seal is one of the most threatened species in the world and
according to the IUCN Red List is ―Critically Endangered (CR)‖ (IUCN 2000, UNEPWCMC). Its worldwide population is estimated as between 400 and 500 individuals with the
main surviving groups found in the Eastern Mediterranean (Greece and Turkey), Western
Mediterranean (Algeria, Morocco) and North West African Atlantic coast (Western Sahara,
Madeira). According to available information on population estimates (W. Johnson, 2005)
monk seals have become extinct along the Adriatic coasts of Croatia and Albania. A recent
scientific report however, suggested the possible presence of at least one monk seal along the
Croatian coastline. During 2005, a monk seal was observed several times, photographed and
filmed on the Croatian coast (J. Antolović, 2005).
According to the ―Declaration on the monk seal risk of extinction in the Mediterranean‖
which was adopted during the 14th Meeting of the Barcelona Convention Contracting Parties
(Slovenia, November 2005) ―The species is threatened by many factors, however the major
causes of its decline are deliberate killing combined with habitat loss‖. It also states that
―identification of new potential critical habitats and capacity building for effective
management are necessary additional steps‖. This survey was implemented within the
framework of the Albania National Action Plan of the SAP-BIO and the recommendations of
the above-mentioned Declaration.
In Albania
According to various reports, the Albanian coast does not appear to be frequented by
Monachus monachus. Nevertheless, there have been unconfirmed reports of the possible
presence of seals in the region of Sazan. It has been suggested that this area, may serve as a
kind of bridge between monk seal populations in the countries of the former Yugoslavia and
the Ionian Sea (UNEP/MAP, 1994). In the summer of 1999, Albania‘s Ionian coastline was
surveyed for the presence of monk seals, and the habitat was monitored. During the
investigation, in the Rreza e Kanalit area, 19 monk seal habitats were surveyed and in one of
them traces of monk seal urine were found (Antolović et al. 2005). In summer 2004, a survey
was carried out, based on interviews with local fisherman, during which the aim was to gather
information on the status of the monk seal and sea turtle populations along the Ionian
coastline, from the Greek border to Vlore (Dedei et al. 2005). In the report it was suggested
that monk seal habitats exist along the southern Albania coast stretching from Karaburuni and
Rreza e Kanalit to the area around Butrint. Fishermen reported two monk seal sightings
during the summer of 2004, one in the Rreza e Kanalit-Karaburuni peninsula and the other
close to Sarande port.
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Data on Dolphin sightings
Most of the fishermen interviewed reported regular encounters with dolphins during their
fishing trips. There was little evidence that dolphins caused damage to fishing nets – most
damage and loss of catch was attributed to ‗Serra‘ Lichia ammia; and fishermen had a mainly
respectful attitude towards dolphins.
Status of Sea Turtles
Marine turtles are long-lived slow-maturing reptiles adapted to life in the aquatic
environment. Apart from egg-laying, which requires a suitable beach environment, most of
their life cycle occurs at sea. Comprehensive studies of the nesting environment have been
conducted globally, but marine habitat use remains poorly understood (Lutz and Musick,
1997).
Adult females migrate from a foraging ground to a nesting beach. Mating occurs during the
migration, although mating areas are poorly defined. Nesting tends to occur on sandy beaches,
when clutches of eggs (average about 100 eggs) are deposited in the sand, usually at night,
and left to incubate for about two months. Hatchlings emerge from the egg chamber, perhaps
taking 3-7 days to reach the beach surface. Entering the water they swim rapidly offshore
(swimming frenzy).
Three sea turtle species are found in the Mediterranean, two of which nest there, and once
boasted abundant populations: the loggerhead (Caretta caretta) and the green turtle (Chelonia
mydas). The leatherback (Dermochelys coriacea) is an occasional visitor. Mediterranean sea
turtles are increasingly threatened by nesting habitat degradation, due to coastal development
that is mainly tourist-oriented, and fisheries bycatch. The species, perhaps, most affected by
these factors is the green turtle, which is estimated to nest mainly in Turkey, Cyprus and,
according to recent reports, in Lebanon. Loggerheads used to nest on many Mediterranean
shores, but today only Greece, Turkey, Cyprus and Libya retain sizeable concentrations of
nesting females (Venizelos L., 2002). In the Mediterranean region the beaches where nesting
occurs are fairly well known. In contrast, the feeding and over-wintering habitats have been
proposed mainly from the interaction of turtles with fishing gear (Margaritoulis et al. 2003).
However, this approach may suffer profound bias due to the uneven distribution of fishing
effort (Casale et al. 2005). A six-year study of marine habitat use by loggerheads in the Ionian
Sea has just been completed (White in submission, 2006); this was based on direct
observations of turtles at sea. The two options for turtles in winter are to migrate into an area
of warmer water, such as the Gulf of Gabès, Tunisia, where active foraging can continue
(Groombridge, 1990; Laurent et al. (WWF Project 3937); or to remain in an area of reducing
water temperature and face hibernation (or cold-stunning and perhaps death, Witherington and
Ehrhart, 1989). Turtles have been reported from Croatia during the winter months (Lazar,
1995; Lazar and Tvrtkovic, 1995 & 1998). A north-bound current passes along the Adriatic‘s
eastern coastline, which could bring post-nesting turtles from Greece into Albanian and
Croatian sea areas (Lazar et al. 2000 & 2004).
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ANALYSIS
The ecological interest of the site
In the National Park of Karaburun, areas, the most ecologically interesting species of
amphibians are found in the wetlands and sweet waters (canals, ponds and swamps); as for
reptiles, shrubs, canal catch mends, forests, fields of Juncus sp., olive trees, dunes, etc.,
represent higher ecological interest.
The level of sensitivity in different habitats used by species of interest
Wetland habitats and sweet waters of the National Park of Karaburun (canals, swamps, pond
and rivers) are necessary for the life of all amphibians, because they feed, exchange gases,
protect themselves from predators and reproduce in these habitats. The reduction of water or
drainage in the above-mentioned habitats will be catastrophically to the amphibians. Thus,
drainage of habitats will make the eggs and larvae of all species disappears completely. Water
habitats are necessary also for water snakes and water turtles.
The forests, scrubs, meadows and the rocks are necessary for the life of some species of
amphibians and all the species of reptiles, because they feed, reproduce and protect
themselves from predators in these habitats.
The necessity for further studies
It is important to conduct studies and field research in the future. Thus, field trips should be
more frequent and evenly distributed throughout the year. More complete data on the
bioecology and etiology of most species of amphibians and reptiles can be collected on-field.
Specific and detailed studies on globally threatened species, such as the sea turtles
(C.coriacea and D.caretta), sweet water turtles (E.orbicularis and M.caspica), and for ground
turtle (T.hermanni) should be conducted. These studies should be followed with the
organization of specific workshops and seminars with the local population, especially with the
fishermen, school children and youth. For this purpose, which is the education of the local
community, posters, leaflets and brochures should be published and distributed. The
suggestions above are based on the fact that the local community does not show a high
interest towards most of the amphibians and almost all the reptiles; on the contrary, most of
these species are considered damaging and even extremely dangerous. There are legends and
fairytales told by the local community at National Park of Karaburun. in which one could spot
easily the depreciation towards most amphibians and reptiles.
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Priority objectives for protection (of species and habitats)
First of all, awareness raising campaigns with the populations of the and National Park of
Karaburun areas for the protection of habitats and species of amphibians and reptiles living in
them should be conducted. The populations of these areas must be educated with new
concepts of the importance that species of amphibians and reptiles play in the nature
equilibrium. One must emphasize this, because their concepts concerning these animals are
completely wrong and there exists no activity such as habitat protection on the contrary, , they
are frequently damaged for ordinary reasons, seriously disturbing the lives of these species.
Management and conservation measures proposed
Management activities
Short term
Keeping the water level under control (ponds, irrigation channels, swamps, etc) should protect
the habitats of amphibians.
The habitats of reptiles should be protected through avoiding cutting of shrubs and forests in
the areas and by avoiding the fires.
The dunes should be protected from sand removal and cutting of plants that grow on them.
Education of fishermen and all the population of the area with the aim to know and protect all
species of amphibians and reptiles with emphasis on the rare and globally endangered species.
Medium term
Organize and develop seminars with the population of the National Park of Karaburun areas,
prepare and distribute posters, leaflets and publish a brochure on the importance of all species
of amphibians and reptiles, the reasons for protecting them, their importance and the necessity
for habitat protection. Some of the most important nesting sites for loggerhead turtles in the
Mediterranean are on the Ionian coast and the islands of Greece (Margaritoulis et al. 2003). In
recent reports based on sea turtle strandings and catches in the waters around Italy, it has been
suggested that the Ionian / South Adriatic Sea area may be an important developmental
oceanic habitat for the turtle population nesting on Greek beaches (Casale et al. 2005)
International Conventions for the marine life protection
Several International Conventions contain provisions for the protection of marine turtles. The
most important are:
The Convention on International trade in Endangered Species of Wild Fauna and Flora
(CITES).
The Convention on Biological Diversity (CBD)
The Convention on the Conservation of European Wildlife and Natural Habitats (Bern
Convention).
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The Convention for the Protection of the Mediterranean Sea against pollution (Barcelona
Convention).
The Convention on the Conservation of Migratory Species of Wild Animals (CMS) (Bonn
Convention).
In 1975 at a meeting of representatives of 16 Mediterranean states in Barcelona the
Mediterranean Action Plan (MAP) was created. The Barcelona Convention was adopted a
year later. It is the only convention to which all the riparian Mediterranean nations are
signatories. Parties to the Barcelona Convention included among their priority targets for the
period 1985-1995 the protection of Mediterranean marine turtles and monk seals (Genoa
Declaration, September 1985). To this purpose, they adopted in 1989 the Action Plan for the
Conservation of Mediterranean Marine Turtles and the Action Plan for the Management of the
Mediterranean Monk Seal.
Albania acceded to the Convention on Biological Diversity in 1994 and to the Convention on
International trade in Endangered Species of Wild Fauna and Flora (CITES) in 2003; ratified
the Agreement on the Conservation of Cetaceans of the Black Sea, Mediterranean Sea and
Contiguous Atlantic Area (Bonn Convention) in 2001; ratified the Bern Convention in 1999;
signed and ratified the UNEP Mediterranean Action Plan (UNEP/MAP) in 1975, the
Barcelona Convention and protocols and the revised Action Plans for marine turtles and monk
seals in 1999. Within the MAP, recommended actions at National level were listed for each
country (UNEP-MAP/ RAC/SPA, Regional Activity Centre for Specially Protected Areas
1999). The recommended actions for Albania mentioned the presence of both monk seals and
sea turtles in the seas off the Albanian coast.
Tourism as a Potential Alternative to Fishing?
Fishermen were asked about Tourism as a possible alternative to fishing. It was thought to be
a viable alternative by those in Sarande and Shengjin (where some tourism infrastructure was
already in place). This could potentially act as an alternative or complement to the fishing
industry, as the high tourist season does not correspond with the main fishing season. Some
respondents welcomed suggestions of tourism development as they felt that it would increase
the market for fish, thus improving prices. They also felt that tourism would provide them
with the opportunity to sell fish in the local market, thus cutting out middlemen who bought
in bulk (cheaply) for the export market.
Conclusions
To visit Albanian ports is such a difficult procedure and not sustainable. Saranda‘s port is the
only one designed for tourism, but it is so expensive compared to other ports of the region.
Our country has immediate need for investments and for protecting all this values; which is
evident by the lack of infrastructure. There is some necessary training of the population on
sustainable management that require financial support. There are possibilities for marine
turtles to grow in the area, and also for a rich biodiversity.
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Albanian has faced a lot of economical and financial problems since 1991, and the protection
of biodiversity was not considered as something important, that makes all successes in
protecting the biodiversity addressed to humans and improving their lives.
Protecting marine environment and its habitant can not be seen as something separate from
humans, and their contribution to the environment. The fish men are those in more contact
with these animals, so that their opinion should be respected.
There is required an improvement of the collaboration between NGOs, government and
volunteers, to better implement national strategies of development, and international convents.
This should be implemented all over Albania with the organizations working on the field, to
improve the communication between different actors.
Considering the latest studies is evident that:
It is possible for the western bay of the Karaburun to well come for a short time foks,
in order to populate the Dalmat‘s islands with this kind of animals.
The Karaburun peninsula has a rich biodiversity and wonderful nature and a rich
history.
Recommendations
There is of a big interest, the implementation of long term study program for the big animals,
together with a public information process, and also monitoring it.
Making some researches to better understand what animal actually live there.
Long terms:
Announcing the National Marine park of Karaburun, (as required by the National Action plan
and Of Albania and SAP BIO), is necessary to rush the procedures the implementation.
Developing and implementation of tourism Sustainable development plans, with the help of
international organization, such as World Bank. Planning and developing informational
programs, as required by sustainable development criteria, mostly for fish men, and marine
population. Strengthen of NGO and governmental organization in introducing researches in
marine biology area and education in sustainable development, by collaborating, training and
network. All above should be support by the government, by improving the infrastructure,
reducing inequality and managing natural resources in a sustainable way.
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DEPENDENCE OF GRAIN QUALITY ON FERTILIZATION,
CROP ROTATION, AND TILLAGE
Nadejda TODODROVA, Svetla BACHVAROVA, Dafina NIKOLOVA,
Staika STRATIEVA
N. Poushkarov Institute of Soil Science, 7, Shosse Bankja, Sofia
ttlidia@yahoo.com
The influence of mineral fertilization, use of intermediate crops and tilage on the quality and
quantity of grain is investigated in the following cases: wheet from Sadovo-1, barley from
Obzor, grown on leached Smolnize in the regions of Sofia and lambol. It is established the the
balanced mineral fertilization influences positively the quality and quantity of wheet and
barley. Metheorological condition of the year influence the quality of the physical properties.
In cases of absense of fertilization the mass difference for 1000 grains for favorable or
unfavorable year varies from 8 to 10 gramms. In case of fertilization, higher mass values are
oserved compared to the control for the whole perıod of three years of investigation. It is
establishes that the influence of Nitrogen, Phosphorus or Potassium on the mass parameter is
not one-directed. The balanced mineral fertilization increases the value of glassness of the
wheet grain. Comparatively restricted possibilities for increase of protein value of grain due to
mineral fertilization is observed. For the soils investigated, the technological and physicochemical grain qualities are not essencially influenced by use of intermediate crops or by
tilage.
Introduction
At cultivation of cereals it is very significant as the yield of grains as well their quality. The
formation of yield and quality of grin to a big extend depends on the choice of suitable sorts
and technologies, that are optimal for the respective soil and climatic conditions.
Material and Methods
With this study was determined the influence of mineral fertilization, previous crop in
rotation, mode of soil tillage (loosen with depth increasing device KRN-2.4 (Bulgarian made),
10 - 12 cm – variant B1), direct sowing (variant B2), and compacted crop rotation with
previous winter crops on the grain quality. In the publication are discussed the data of three
years period from two multi-factorial field experiments with wheat, sort Sadovo-1, on
Leached Smolnitsa (Haplic Vertisol, FAO, 1992) , From Sofia district. In addition are
discussed results of multi-factorial field experiment with barley, sort Obsor, at soil tillage C,
and norms of fertilization – T, which was conducted on Leached Smolnitsa from Iambol
district, Bulgaria.
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Results and discussion
Use of mineral fertilization in wheat cultivation, influence not only the yield size, but also the
grain quality (Table 1). With the increase of fertilization norm, the content of proteins slightly
increase (it is 13.0 % at N0P0K0, and 13.6 % at N60P60K60). A similar tendency is observed
with the content of gluten. In the Variant with N60P60K60 the content of gluten reaches 35.5 %,
while in the control it is 30 %. Mineral fertilization influences the bred volume. The highest
volume was received at N60P60K60, and that was 541 cm3. The energy of wheat flour from
fertilized variants increase significantly in comparison with that of the control, which was
158.2 erg, and reached the highest value in the variant with N60P60K60, where it is 349.3 erg.
Table1.
Yield and quality indexes of wheat grain.
Variant
Yield
Protein Wet
gluten
Norms of (кg/ha) s
(%)
(%)
fertilizati
on
(кg/ha)
N0 P0 K0
4205.0
13.0
30.0
N60
P60 4802.0
13.6
35.5
K60
N120 P60 5100.0
13.1
33.8
K60

Flour
energy
(erg)

Bread
volume
(cm3)

Hyaline
(%)

158.2
349.3

475
541

81
85

288.5

477

83

The quality composition of the grains and the absolute composition of protein fractions
change significantly, depending on the phases of ripeness, (Table 2).
Table 2.
Total amount of protein fractions depending on the ripeness stage.
Stages

Milky
ripeness
Full
ripeness

Variant

N0 P0 K0

Nitrogen content
(g/1000, lants)
Total
Albumen
+
Globulin
11.2
2.7

N0 P0 K0

29.8

7.4

6.6

8.3

7.5

N60 K60

37.1

4.8

10.6

10.8

10.9

P60 K60

35.8

8.5

10.0

10.4

6.9

N60 P60 K60

38.5

9.8

12.0

11.1

5.6

N120P60 K60

33.7

8.1

10.9

9.1

5.6
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The content of total Nitrogen in the grains significantly increased in the process of ripening.
In the control variant, at milky ripeness, the grains of 1000 plants, contained 11.2 g Nitrogen,
but in the phase of full ripeness its content reached up to 29.8 g. In the variant fertilized only
with N60K60, the content of Nitrogen in the albumin + globulin is less as compared to the
variant with full mineral fertilization of N60P60K60. Further increasing of the Nitrogen norm –
N120P60K60, in all fractions decrease the Nitrogen content.
Table 3.
Content of protein (%), and Total Phosphorous (P2O5 %), depending on stages of ripeness of
wheat grains at different fertilization.
Variant
Proteins (%)
Total Р2 О5 (%)
Milky
Wax
Full
Milky
Wax
Full
ripeness ripeness
ripeness
ripeness
ripeness
ripeness
N0 P0 K0
14.2
13.2
13.0
0.76
0.65
0.86
N60 P60

11.7

12.8

12.0

0.78

0.72

0.80

N60 K60

12.0

13.1

14.4

0.65

0.67

0.84

P60 K60

9.5

9.7

12.5

0.67

0.65

0.93

N60 P60 K60

13.5

12.7

13.6

0.66

0.72

0.95

N120 P60 K60 14.2

12.5

13.1

1.05

0.82

0.98

N60 P80 K60 13.8

12.5

12.2

1.15

0.80

0.95

The contents of protein (%) and Total Phosphorous – (P2O5 in %), by the phases of wheat
grain ripeness, depending on the mineral fertilization, are represented in Table 3. By the
phases of ripeness, is changed also the content of phosphorous in the grain, as the character of
change depends mainly on mineral fertilization. This study showed that a certain influence
(together with the mineral fertilization) plays also the previous crop in the rotation (Table 4).
Table 4.
Influence of previous rotation crop on the grain quality.
Variant
Yield
Proteins
Wet
Flour
Bread
(kg/ha)
(%)
gluten energy
volume
(%)
(erg)
(cm3)
Peas
N0 P0 K0
4200.0 15.5
32.2
354.2
562
N80P80K80

Baking
properties
(rating)

Hyaline
(%)

4.5

81

5121.0

17.0

32.6

340.1

603

4.4

80

N0 P0 K0

4162.0

16.3

34.5

255.1

600

4.4

92

N80P80K80

5000.0

16.8

34.8

336.9

720

4.4

95

Maize
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When the previous crop is peas, the indexes of wheat grain quality, especially the content of
protein, is changed more significantly due to the mineral fertilization, in comparison with the
case, when the previous crop is maize. The bread-baking properties of the wheat flour showed
that the norms and ratios of mineral fertilization influence insignificantly total bred weight.
Volume of bred is highest at fertilizations N60K40, and P40K40, being 520 cm3 [3]. The mass of
1000 wheat grains is influenced mainly by the climatic condition in the year, and less by the
compaction of crop rotation with previous winter crops, type of the previous crop and system
of tillage (Table 5).
Table 5.
Physical and technological properties of the wheat grains.
Variant
Winter
Tillage
previous
rotation
crop
Number of Years
Peas
B1
B2
Cole
B1
B2
Repco
B1
B2
Triticale B1
B2
Triticale + B1
Peas
B2

Mass of
(g)

1000 grains

Hectoliter mass
(kg)

Hyaline
(ml)

1
49.9
50.0
50.2
49.2
49.8
50.6
49.6
48.6
49.2
49.2

2
44.4
43.9
46.3
44.7
45.1
43.9
45.0
42.4
44.2
42.6

3
42.7
46.0
43.2
43.9
40.4
41.8
44.2
41.8
42.8
41.5

1
80.2
80.4
80.0
80.1
80.4
80.1
80.0
80.0
80.2
80.0

2
74.2
74.0
74.2
74.3
74.2
74.0
73.8
73.1
74.0
74.5

3
78.5
78.2
78.0
78.0
76.9
77.8
77.6
77.6
77.9
77.2

1
51.0
53.0
56.5
51.5
52.0
55.0
52.5
51.5
49.5
57.0

2
54.0
49.0
45.5
55.5
48.0
54.0
52.0
49.0
42.5
47.5

3
74.5
75.5
74.0
75.5
72.5
75.5
74.5
73.5
69.5
76.0

Without compaction
Mean
Variant

49.2
49.6

45.8
44.4

45.7
43.1

80.6
80.1

74.3
74.1

78.2
77.8

50.0
52.7

51.0
498

76.0
74.3

Winter
Tillage
previous
rotation
crop
Number of Years
Peas
B1
B2
Cole
B1
B2
Repco
B1
B2
Triticale B1
B2
Triticale + B1
Peas
B2

Sediment value
(%)

1
41
42
40
41
39
36
36
39
39
40

2
45
44
43
43
44
44
46
45
45
45

3
41
47
45
44
43
43
41
47
41
40

1
38.9
37.6
40.3
37.7
38.4
39.0
37.9
37.4
37.9
37.8

2
33.8
32.6
30.0
31.2
29.6
35.5
33.9
33.4
32.3
32.7

3
43.1
45.1
41.7
42.4
45.4
45.9
43.8
42.9
43.8
45.4

1
15.0
15.8
16.2
15.2
15.5
15.7
15.3
14.4
15.2
14.5

2
9.9
9.9
11.0
12.1
10.8
12.8
12.6
12.3
11.5
11.8

3
16.8
14.9
14.9
14.7
15.4
16.7
15.8
15.5
14.7
14.6

Without compaction

39

37

35

40.3

27.8

45.8

14.6

10.8

14.1

Wet gluten
(%)
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Table 5. Cont.
Mean
Variant

39

44

42

38.5

32.1

44.1

Winter
Tillage
previous
rotation
crop
Number of Years
Peas
B1
B2
Cole
B1
B2
Repco
B1
B2
Triticale B1
B2
Triticale + B1
Peas
B2

Sediment value
(%)

1
41
42
40
41
39
36
36
39
39
40

2
45
44
43
43
44
44
46
45
45
45

3
41
47
45
44
43
43
41
47
41
40

1
38.9
37.6
40.3
37.7
38.4
39.0
37.9
37.4
37.9
37.8

2
33.8
32.6
30.0
31.2
29.6
35.5
33.9
33.4
32.3
32.7

3
43.1
45.1
41.7
42.4
45.4
45.9
43.8
42.9
43.8
45.4

1
15.0
15.8
16.2
15.2
15.5
15.7
15.3
14.4
15.2
14.5

2
9.9
9.9
11.0
12.1
10.8
12.8
12.6
12.3
11.5
11.8

3
16.8
14.9
14.9
14.7
15.4
16.7
15.8
15.5
14.7
14.6

Without compaction
Mean

39
39

37
44

35
42

40.3
38.5

27.8
32.1

45.8
44.1

14.6
15.2

10.8
11.4

14.1
15.3

Wet gluten
(%)

15.2

11.4

15.3

Dry gluten
(%)

The values are highest in the year with the best distribution of precipitation during the
vegetation period, being 48.6 g to 50.0 g for 1000 wheat grains. The character of
meteorological conditions influence stronger grain hyaline, in the parameters 42.5 % to 76 %,
amount of dry and wet gluten, water-holding ability of flour, and stability of dough [1, 2].
From the studied technological properties of the grain the sediment value, which gives
indirect evaluation of bred-baking strength of flour, varies from 37.0 % to 44.3 %, this means
medium values of good bred-baking properties, that is not influenced significantly by the type
of the year. Similar is the tendency about the indexes extendibility, degree of softening, bred
volume, brittleness, elasticity, and bred crust color. The total rating of the bred-baking
properties of wheat flour shows higher values when wheat is cultivated after peas or repko in
the rotation. The ratings in this cases being 5.0 to 5.2.
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Table 6.
Yield and physical properties of barley grains.

Variants
Tillage

С1 – harrowing
at a depth 8-10
сm and 6-8 сm
С2 – loosen at
depth 8-10 сm
and 6-8 сm
С3 – adapted
(direct) sowing

Fertilization
(kg/ha)

Т1 - N90P75K60
Т2 - N120P100K80
T3 - N150P125K100
Т1 - N90P75K60
Т2 - N120P100K80
T3 - N150P125K100
Т1 - N90P75K60
Т2 - N120P100K80
T3 - N150P125K100
С4 – combined Т1 - N90P75K60
cultivation with Т2 - N120P100K80
use of КRN, T3 - N150P125K100
2.4 at a depth
of 10-12 сm
С5 – ploughed Т1 - N90P75K60
to depth of 10- Т2 - N120P100K80
12 сm, and T3 - N150P125K100
harrowing
at
6-8 сm

Without Compacted
compaction Mean yield
Mean
(kg/ha)
yield
(kg/ha)
5130
5330
5590
4740
5400
5510
4640
5430
6150
5000
5250
5290

4720
5090
5600
3520
4420
4690
4700
4960
5050
4380
4910
5630

Not congested
Dry
Mass of
Mass hectoliter
of 1000 in
grains (kg)
(g)
51.3
66.06
50.6
65.67
51.1
65.22
50.7
66.39
51.4
65.90
51.1
65.69
51.4
66.00
50.6
65.68
50.6
65.16
51.5
65.97
51.2
65.62
51.8
65.84

4870
5820
6220

4640
4950
5440

52.0
51.2
50.0

66.44
65.11
65.81

Congested
Dry
Mass of
Mass hectoliter
of 1000 in
grains (kg)
(g)
49.8
65.34
50.2
65.79
49.1
64.93
51.6
66.27
51.2
66.11
50.4
65.89
50.4
66.01
49.7
64.98
50.1
65.12
51.2
66.65
51.3
66.35
49.6
64.89

51.2
50.2
49.9

66.31
65.06
65.10

The data from the experiment with barley showed that the highest yield of 6220 kg/ha
barleycorn in non compacted crop rotation was received at variant C5T3 - plowing at depth of
10 to 12 cm, harrowing on 6 to 8 cm, and fertilization N150P125K100, but at compacted to 50 %
crop rotation the highest yield is received at C4T3, loosen with depth increasing device KRN 2.4 (Bulgarian made) to a depth of 10 to 12 cm, harrowing on 6 to 8cm, and fertilization
N150P125K100, the yield at that being 5630 kg/ha (Table 6). Fertilization influence technological
properties of brew barley in two aspects- the brew value of barley is improved through the
physical properties of the barleycorn-namely the hectoliter mass and the mass of the absolute
dry 1000 grains, and of its malt value. Soil tillage influences insignificantly those indexes.
The higher hectoliter and absolute barleycorn masses were received from the join effect of
soil tillage and fertilization in variant C5T1 at non compacted crop rotation, but at compacted
to 50 % crop rotation the most favorable were the conditions for the absolute mass in the
variant C2T1, and for the hectoliter mass, they were most favorable in variant C5T1.
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Conclusions
Mineral fertilization influences quantity and quality of the wheat grain. Some effect on the
quality of wheat grain, together with mineral fertilization, exerts previous crop in the rotation.
This study showed the comparatively limited possibilities to increase the amount of protein in
the wheat grain trough mineral fertilization. The technological, physical and bred- baking
qualities of wheat are not influenced significantly by the compaction in the rotation with
winter crops and by the used tillage system. In the case of brew barley, fertilization also
influences more significantly the grain quality, as compared to the soil tillage and the
compaction of crop rotation with some catch-crops.
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HOW CAN WE COPE ENVIRONMENTAL SUSTAINABILITY WITH
TOURISM-BASED ECONOMIC DEVELOPMENT ?
BEACH NOURISHMENT PROJECTS AS A WAY TO REHABILITATE
OUR COASTS AND CONTRIBUTION TO TOURISM
Ozlem UNAL¹ & Kemal BIRDIR ²
¹ Eureka Business Ventures Srl. Strada di Passo Carini 10/C 05022 Amelia (TR) Italy
² School of Tourism and Hotel Management, Tece Campus, Mersin, Turkey.
unalozlem68@yahoo.com, kemalbirdir@mersin.edu.tr

Mersin has been faced serious urban development problems since 1950s especially along the
coast, development of second homes and other type of structures being the main reasons.
Through years, with construction works, coastal geology has been changed and former beach
along the coast was lost. During 1990s several initiatives were taken in order to provide
recreational possibilities along the coast an a project was realised by the local government.
Today coastal belt of Mersin has an recreational area where once there was a beach. In this
study an experimental beach execution project was considered along the Mersin coast where
above-mentioned recreation area ends and coastline starts.
A possible beach nourishment project along the Pozcu coast, Mersin will have potential short
and long-term physical-ecological, socio-cultural and economic impacts. Increased business
revenues through improved beach facilities, increased tax revenues, enhanced property values,
increased property tax values and local job creation will be likely positive economic impacts
of the nourishment. Although environmental impacts are also difficult to measure methods
like Contingent Valuation and Travel-cost methods can be utilised to value possible
environmental impacts.. Finally study results show that, a beach nourishment project that can
be applied to a central development part of Mersin coast costs appr. 11.330.000 Euro for a 9
kilometer long beach with a width of 100 meters. This figure is appr. 6.113.000 Euro for a 4
km. long beach.
Introduction
Development of tourism and conservation of the environmental and socio-cultural assets have
been the two main goals of the second part of the 20th century. Following the last 20 decades‘
developments in science and technology and the need for economically, socio-culturally and
environmentally balanced development, policies and strategies aiming to conserve and protect
ecosystems, to enrich socio-cultural values as well as providing economic contribution
employ integrated planning and management approaches to reach desired results.
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According to the World Tourism Organisation‘s figures related to the year 2005 [1],
international arrivals reached to 808 million with a 5.6% increase as compared to the year
2004. Europe attracted more than half of the arrivals (441,6 million), Southern /
Mediterranean Europe having the highest percentage (35.8%). International tourism receipts
however reached to US$682 billion (Euro 548 billion) with a 4.2% increase as compared to
the year 2004. Forecasts show that international arrivals are expected to reach over 1.56
billion by 2020 and of these worldwide arrivals, Europe will attract 717 million tourists
followed by East Asia and Pacific and Americas. Europe will maintain the highest share of
world arrivals although a decline is expected from 60% in 1995 to 46% in 2020 [2].
Despite its positive impacts over the destinations, world-wide tourism has a series of negative
impacts if not planned, realised and managed considering the physical–environmental, sociocultural and economic values of the destinations. Beaches, being one of the most attractive,
valuable and at the same time highly vulnerable natural assets of the Mediterranean countries,
deserve particular attention. Besides being main tourist attractions, they are the basic supports
of local and national economies. Therefore they have an economic value. However they have
an ecological value by acting as defence mechanisms protecting the coast from damages of
the sea and prevent erosion as well as providing rich environment for flora and fauna.
Coastal Erosion: Reasons, Results and Coastal Erosion Management
Beaches have always been threatened by moving dynamics and human activities. Beach
erosion, which has been a natural phenomena throughout the history, is today turned into
problem of growing intensity due mainly to human influence. [3]. In many coastal areas of the
world in general, and in the Mediterranean basin in particular, erosion problem is increased by
human activities through vegetation clearings, industrial and tourism developments,
construction of hard coastal defence structures, land reclamations, river basin regulation
works, sand mining and dredging activities, gas mining and water extraction as well as by
natural factors such as the effects of waves, tides, near-shore currents, storms and sea-level
rise. Those factors caused a gradual disappearance of dynamic ecosystems and their coastal
landscapes.
In the Parliamentary Assembly of the Council of Europe [4] it was stated that :
“Among European coastlines and their hinterlands, those of the Mediterranean region are
home to a unique natural and cultural heritage, apart from being highly coveted areas for
human habitats and activities. Current demographic trends and development patterns in the
Mediterranean Region do, however, present a clear threat to the delicate and already
disturbed balance between humans and their environment. The Mediterranean coastline
needs to be better protected from multiple and mounting pressures that result from industrial,
urban and other human-induced development of coastal areas in general and from poorly
planned mass tourism development in particular”. Furthermore: “Coastal erosion, which
affects about half of the Mediterranean shoreline, is only part of this bigger challenge and is
in part a natural occurrence that can never be completely controlled. It is also a problem
affecting other coastal regions in Europe. Coastal erosion can and must be managed in a
manner that better reconciled economic development and environmental protection…”
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The scale of the erosion problem in European coastal states is worthy of attention. About
20.000 kilometers of coasts (20% of all European coasts) faced serious impacts in 2004. The
area lost or seriously impacted by the erosion was estimated as 15 km² per year [3].
Furthermore, the results of the EUROSION Study, commissioned by the Directorate-General
for the Environment shows that 12% of the total of 100,925 km of the inventoried coastal
length in the Mediterranean basin is eroding and unprotected; 3% is eroding despite protective
measures and 14% is accreting [3]. Furthermore along the European coastal stretches
examined, 40,7% (41065 km.) is composed of beaches and 8996 kilometer of it is being
eroded, 2318 kilometer is being protected but still eroding and 5130 kilometer is protected
[5].
In order to deal with the problem of coastal erosion three broad management techniques are
employed all over the world:
1. Using hard engineering structures such as construction of groins, breakwaters, sea
walls in order to limit the continuing damage,
2. utilizing soft engineering techniques such as using merged or submerged sand-sac
barriers or initiating a beach nourishment program (sometimes coupled with hard
measures to reach desired level of protection),
3. abandoning or moving building and other facilities from the affected environment to
prevent further damage.
It has to be stated here that, beach nourishment programs as a soft engineering technique is
more favourable since 1980‘s due to their environmental-friendly solutions.
Beach Nourishment as a way to Rehabilitate Coastal Areas and their Contribution to Tourism
Importance of the beaches for many coastal destinations and the need to protect such finite
assets have been focused by many researchers [6-7-8-9]. Coastal erosion and the impacts on
tourism [10-11], execution of beach nourishment projects and technological developments
[12-13-14-15-16-17-18-19-20] have also been an area of research by many. Beach
nourishment through utilizing offshore sand deposits [21-22-23-24] , effects of sand
extraction on the flora and fauna [25-26-27-28-29], erosion and beach nourishment
monitoring [30-31-32] have been other areas of concern.
Financial dimension of beach nourishment projects has also been investigated and the studies
range from analysing the cost of beach nourishment projects, estimation of the value of beach
recreation after nourishment to the cost of maintaining the beaches and the arrangements for
financing beach nourishment projects [7-22-33-34-35-36-37-38].
Beach nourishment is a soft-engineering method applied through providing necessary
sediment to a coastal area in order to prevent coastal erosion and create / increase recreational
possibilities. The definition itself involves restoration and periodic nourishment.
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Factors promoting the beach nourishment projects can be cited as ever-increasing coastal
populations, increasing pressure for beach-dependent recreational opportunities and facilities,
increasing public awareness towards coastal hazards such as erosion, storm damage etc,
decreasing popularity of using hard engineering structures [39], sediment deficiencies and
contributions of beach-dependent tourism to the economy [7]. Furthermore, Benefits of beach
nourishment projects are: reducing erosion and flood damage, resetting long-term erosion
clock, enhancing recreation and tourism possibilities, dispelling the negative erosion-prone
stigma of the community involved, increase awareness towards sand as a vital coastal
resource [39].
In Northern Europe, beach nourishment has become practice since about 17 years and
examples from Spain, Portugal and Italy during the last decades are noteworthy. Being a
flexible option as compared to ‗solid‘ engineering techniques, beach nourishment fits more
into the natural dynamic character of sandy coasts [16].
Erosion along the Turkish Coasts
Although the levels of coastal erosion in the Mediterranean basin are remarkably high around
the deltaic areas like the deltas of the Nile and Po Rivers and Albanian Rivers, it has been also
an important issue along the densely populated tourist destinations of the Italian, Spanish and
French coasts [40]. The situation is equally important along the Turkish coasts although the
level of erosion is relatively lower in terms of the loss of quantity of the beach material per
year.
Between 1953 – 1993 the level of coastal erosion along the Anamur coast (Antalya) has been
between 5 to 47 meters and since 1993, an additional 5 to 34 meters of loss observed; along
the Kazanli coast (Mersin), the level of erosion faced between 1959 – 1993 has been 34 – 60
meters and since 1993, an additional of 3-6 meters of erosion was observed. Within 20 year
period which covers 1973 – 1993 years, the level of erosion has been 15 to 136 meters and
since 1993, this figure has increased an extra of 3 -14 meters. Along the Finike and Kumluca
coastal part of Antalya, observed change in erosion level has been between 20 – 220
meters…[41]. Active shoreline changes have also been observed along the Seyhan, Ceyhan
and Goksu deltas as well. Between 1954 – 1995, a total of 1,012,536 m² area has been lost
due to coastal erosion along the delta of the Seyhan River mainly due to the construction of a
dam in 1954. On the mouth of the Ceyhan River, on the other hand, between 1947 – 1995,
total loss due to erosion has been 3,097,745 m², once more dam construction being the reason.
Finally along the delta of Goksu between 1956 – 1995, total loss has been 398,445 m². To the
southwest, along the Cape Incekum, total amount of erosion was calculated as 200,125 m²
[42].
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Dam construction, san and gravel mining along the river bed, illegal san mining from the
beach, construction of structures along the coast and erosion control in the watershed have
been stated as the accelerating effects of coastal erosion in the vicinity of the Madra Creek,
northern Aegean coast of Turkey [40]. Beside the Mediterranean and the Aegean coast, Black
Sea coast of Turkey has also been exposed to severe coastal erosion since last 30 years mainly
due to man-made activities like sand mining for construction purposes and construction of a
highway along the shore and inadequate site selection of harbours [43].
Despite the laws and enactments aiming to prevent undesired developments along the coastal
areas and presence of environmental conservation and protection measures, Turkish coasts
face severe problems of urbanisation, over-use of natural assets, problems of infrastructure
and erosion. Although measures to prevent such problems are widely known and planning
initiatives at regional and local scales are carried out accordingly, in some cases wrong
planning decisions and insufficient knowledge of the local government bodies about the
importance of the problems create further undesired and long-term results. Therefore, there is
a severe need to understand and introduce widely the reasons of the problems faced along the
coastal areas, the ways to prevent and lessen those impacts through internationally wellknown coastal zone management techniques and know-how.
Development of Tourism and Factors Causing the Coastal Erosion in Mersin
Development of tourism in Mersin
Located along the Eastern Turkish Mediterranean, Mersin is one of the important port towns
of Turkey. With its 326 km of unique shores, it is also one of the most promising tourism
destinations not only for Turkey but also for the Mediterranean basin. Historical remains of
Mersin are probably some of the best, diverse and most interesting in the world. One can find
most fascinating artistic and cultural remains of Romans, Christians and Muslims in the
region.
However, many factors caused development of tourism in Mersin to be slow or not to be an
acceptable level [44]. Lack of tourism promotions for Mersin, lack of support at the political
level for the development of tourism, lack of coordination between private and public
organizations and lack of leadership to develop tourism, scarcity of resources dedicated to
development of tourism, lack of control of municipalities in conserving the environment,
particularly the sea and the beaches can be stated as the main reasons which are responsible to
this conclusion [45].
Despite being home of some incomparable resources, to develop a successful tourism industry
in the region, Mersin‘s tourism industry was an interestingly mediocre one. For example,
according to Mersin Tourism Promotion Office, in 2006, total number of hotel rooms with
tourism operation certificate was only 2,584 (See Table 1).
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Table 1: Hotel room numbers with tourism operation certificate in Mersin (2002 – 2006) [46]
Room numbers with tourism operation
certificate
2.584
2600
2550
2500
2450
2400
2350
2300
2250
2200
2150
2100
2050

2.441

2.426

2.351
2.261

2002

2003

2004

2005

2006

Total number of hotel beds in relation to above room numbers was only 5,774. As compared
to Antalya, Mersin‘s neighbour city with its 325 km long shores and highly developed tourism
industry, total number of hotel beds in 2006 was 250,000 and was hosting almost 8 million
international tourists in 2006 [47]. Moreover, thousands of domestic tourists especially from
neighbourhood cities insist to visit Mersin despite highly polluted and mostly diminished
beaches. Actions to recover the lost shores and to increase room numbers with high quality
tourism services in the city will probably help to solve many of the city‘s major problems
including high unemployment rates as well as providing better recreational possibilities both
for domestic and foreign visitors.
Factors causing coastal erosion in Mersin
With its favourable warm climate and suitable life conditions such as comparably low food
and housing prices, Mersin‘s population experienced a very rapid growth during the last two
decades [48]. ―This growth rate is above population growth rate of Turkey. In this respect,
Mersin has become a migration center‖ [49]. Rapid immigration has been the major problem
causing many social and environmental problems in Mersin [50]. Especially State Shore Law
that passed in 1985 had many pitfalls including wrong construction regulations on coastal
zones. Municipalities gained an uncontrolled power to design and manage development plans.
Combined with low land prices due to economic crisis experienced in Turkey since mid 80s,
almost 90 percent of Mersin city is located on and nearby Mediterranean coastal line. Rapidly
polluting the sea, major land reclamations on city shores were experienced. Municipalities
that were not able control and manage the rapid growth of the city were also important
reasons for coastal erosion in Mersin. Mostly inexperienced in developmental plans,
municipalities as political actors were easily manipulated by local forces and abused in terms
of river basins‘ usage and management, development of constructions along the coast and on
the beaches. Not only in Mersin but almost in all coastal destinations of Turkey, it is not a
surprise to see hotels, holiday villages, second homes and similar constructions that were built
right onto the beaches. The end product of these factors is a city with almost no beaches for
tourism development and recreational activities.
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An Experimental Beach Nourishment Project along the Pozcu Coast, Mersin
Laws and regulations related to the execution of a beach nourishment project in Turkey
Although there are not specific regulations related to the execution of beach nourishment
projects in Turkey due to that the method is not well-known and not applied up to now,
articles of the Law for the Environment and related Environmental Impact Assessment
(E.I.A.) enactment and articles of Mining Law provide some regulatory framework. It is
stated in ―Enactment for the Environmental Impact Assessment‖ [51] (after the following
amendments in 1993, 1997, 2002) of the Environmental Law [52] that:
g) projects that will be executed for the purpose of gaining land area of 10.000 m2 and
over from the sea,
h) works that will be executed along the coast for the purpose of combating with the
erosion and works that may cause a change in the coast; breakwaters, groins, sea walls etc.
(except the maintenance of those mentioned),
r) dredging projects are subject to the ―Application of the Selection and Election
Criteria” which depends on the ministerial decision of either ―EIA is necessary due to that
environmental impacts of the project are important and so subject to the preparation of the
EIA Report‖ or ―EIA is unnecessary due to that there are no important environmental impacts
and so there is no necessity for the preparation of the EIA Report‖.
Assuming that the sand necessary for the execution of a beach nourishment will be provided
from the marine borrow area(s) which needs dredging and, the project will change the nature
of the coastal area through providing an extra surface along the coast, then beach nourishment
will be subject to above-mentioned procedures of the enactment of the EIA.
Secondly, executing a beach nourishment project through utilizing sand from marine borrow
areas is considered within the scope of ―mining activities‖ and therefore is subject to Mining
Law (No: 3213 and its subsequent changes with the No: 5177) and its related Enactment
[53]. It was stated in the Mining Law (Article 4 ) that mines are under the decision and
possession of the State. Furthermore, “sand and gravel which are used for the building and
road construction and found in the natural environment are considered as “Group I” type of
mines (Article 3).“Mining activities and permissions within ...coastal areas and coastal belts,
coastal economic zones, military zones... that need Environmental Impact Assessments are
subject to the opinion of the related Ministeries and to the related enactment (Article 7).
During the E.I.A. process, E.I.A. works by the Ministery of Environment and Forestry, and
works related to other permissions by the related Ministeries are completed within three
months...” “Operation permissions for the Group I type of mines are given by the Provincial
Bodies through tendering. Areas related to tender processes are determined through having
positive decision of the General Directorate. Permits of Group I type of mines cannot exceed
10 hectares (Article 8)
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Sand and gravel in the seas are considered as Group I type of mines. Methods and principles
related to tendering process, permits and control of those mines are determined by the related
article. Permit period of those mines are limited to five years. However permit period can be
extended in case that demand is made before the end of the permit period, and total permit
period can not exceed 60 years. It is under the responsibility of the Council of the Ministers to
extend permissions of more than 60 years (in the Law and in the related enactment: article
no:28).
Organisational scheme
As beaches are dynamic systems and due to that experience significant short-term and longterm changes, for any beach nourishment project there is a need for a sound technical basis for
its design, prediction, application and monitoring.
Execution of a beach nourishment project needs strong organisational capacity among the
various parties that can be summarized as follows: science group, public/political group,
design group, environmental protection group, control group, project execution group,
funding and planning group, consultants and strategy group. Starting from the initial stages of
the project to the completion, the client, the consultant, the project execution group and the
strategy group are the key decision makers and there are mutual interactions among them
[16].
“The type of the beach desired, quantity of the dredged material, equipment necessary for the
preparation of the site, dredging and nourishment works, execution costs, final design of the
project and tender as well as project execution and project analysis are the main
considerations that should be detailly discussed by above-mentioned decision-makers.
However for the successful completion of the project, client is responsible to provide
necessary knowledge to the other third parties who, then will be responsible for the provision
of the required data (Science Group), quantify the importance of the beach nourishment
project to the tourism economy and to the society who are directly or indirectly affected by
(Public/Political Group), establish a suitable and resistant beach type and profile (Design
Group) etc.” [16].
Investigation of site specific characteristics
Before the execution of the project, site specific characteristics, namely local erosion rate,
local sand transport characteristics, environmental characteristics of the area under project and
its hinterland, should be investigated.
An in-depth investigation of the ecological characteristics of the borrow area, and adjacent
areas that can be negatively affected by the project is one of the important issues. Considering
Mersin coastal zone, with a 260 kilometers in length Goksu River is the third largest river
flowing into the Mediterranean from Turkey following the Seyhan and Ceyhan Rivers.
Having a 10.000 square kilometers of surface area, it divides Goksu Delta (Specially
Protected Area) into two parts on its way to sea.
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On the western part of the river, there stands Paradeniz Lagoon with a 390 hectare area that
was formed by the dynamic interaction of forces on the delta. The lagoon offers significant
economic revenue to the economy of the region through traditional methods of fishing in
contained waters. From this area onwards Incekum sand spit lays towards the south. Incekum
sand spit is one of the most important sea turtle nesting beaches of the Turkish Mediterranean
housing the Caretta Caretta and Chelonia Mydas. The sand spit was formed by the fluvials of
the two currents: one from straight off shore and the other, south-westerly flowing current
from Tasucu Bay. Behind this sand spit lays a fresh water lake, Akgol which is the delta‘s
largest water body with a surface area of 1200 hectares. It offers a wealth of environment for
the flora and fauna [54]. Kazanli Beach on the east, is one of the well-known turtle nestling
beaches of the Mediterranean. Beside above-mentioned characteristics, design of successful
and cost-effective beach nourishment schemes requires a sound understanding of the
hydraulic character of both borrow material and native beach sand such as particle size,
colour, mass density, borrow material compatibility. These should be investigated before any
beach nourishment initiative. Taking necessary precautions on the coast during discharging of
the sand onto the shore and giving utmost importance to the safety of people on board and on
project site are other prerequisites. According to the information gathered from the 1/250.000
scale maps, designated military areas further south from the coast are other limitations for
Mersin case. Therefore beside the environmental and ecological characteristics, military areas
in this case should be taken into consideration whilst evaluating the borrow areas.
Investigation of the availability of the nourishment material
One of the prerequisites of beach nourishment projects is the availability of the sand either
from nearby sand deposit areas in the sea or through port dredging. Utilising the sand
deposits in the sea bottom is quite widely adopted approach in beach nourishment projects as
long as the quantity and distance allows an acceptable project achievement. Environmental
awareness in such cases is another important issue especially in the Mediterranean. Therefore,
within last 5 years, sea bottom only after -40,00 – -50,00 meter depth is suitable in order to
prevent possible disturbances to living habitat. Along the Mersin coast, within 1 mile distance
from the coast, the sea depth changes between 0 – -60.00 meters. Opposite to the central
development area of Mersin, sea depth changes between -10.00 - -12.00 meters within 1 mile
distance. Towards the eastern coast along Kazanli, the average depth is between -5.00 - -7.00
meters and along the west coast this figure is almost -12.00 - -14.00 meters and further west it
reaches to -20,00 – -30,00 meters (See Figure 1). After 10 miles from the coast opposite to
Mersin centre, sea depth is between -65,00 – 75.00 meters .Whilst on the east, it is -50,00 –
60,00 meters, this figure is observed as -150,00 meters at the west. According to the report
prepared by BeachMed Project, Mediterranean coastal shelf contains suitable quality of sand
at depths of -20,00 - -30,00m. However these can rarely be used in practice as borrow areas
due to that: the proximity to coastline may lead to further erosion, the presence of sea-grass
(Posedonia Oceanica) that may be found along the large stretches until the depths of some 30,00 m., impacts on a diverse benthic community and fauna, and the quality of these sands
(grain size wise) is not always optimal. So, the results show that the most usable sand deposits
are to be found at depths of -40,00 m. or more and sometimes up to -100,00 – -120,00 m [24].
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Figure 1. Geographical and bathymetrical characteristics of the Mersin Coastal Zone
Funding
Initializing a possible beach nourishment project needs an awareness of funding possibilities.
Financing beach nourishment projects is first of all under the responsibility of public and
private sector. Therefore a certain percentage is provided by central and/or local government
bodies as well as private stakeholder who in turn provide economic return from such projects
such as hotel owners, tradesmen and mainly other tourism-related entrepreneurs. Considering
that such a project will provide better recreational possibilities for the foreign and domestic
visitors, a tourist tax / hotel tax could be applied to visitors utilizing the beach. This tax can
be paid as a part of accommodation fee at the hotels by the visitors. Housing tax is another
way that can be utilised for the purpose. The method can be applied according to the distance
from the beach. In this case property owners within for example 0-500 m. distance to the
beach will pay higher tax as compared to the ones living between 501 meters – 1 kilometer
distance. Providing several entrances to the beach and certain amount for a daily visit to the
beach will enable to provide some funding as well. Another method is to apply volunteer box
which allows beach visitors to pay an amount volunteerly instead of paying a fixed amount.
Experimental Beach Nourishment Execution in Mersin
In this study, a series of assumptions are considered for an experimental beach nourishment
execution: In the first assumption, it is considered that by law, necessary EIA studies have
been done and certain sand borrow areas were identified to extract sand from the sea bottom.
So, possible distance of the borrow area from the coast is accepted as 10 nautical miles and
the depth of the area from which the sand will be extracted is accepted as -50.00 - -70.00 m.
considering also the hopper capacity of dredgers suitable for the purpose. Second assumption
is that the sand to be extracted from the borrow area is suitable to be integrated with the sand
already present along the Pozcu coast or nearby areas.
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There are two categories of costs in any beach nourishment project executions: Fixed costs
which cover mobilization, demobilization and preparation of the project site etc. and weekly
execution costs covering the costs of the dredging and auxiliary equipment, pipelines (rubber
floating line and steel land line), reclamation, land-based equipment and survey and project
management costs. Considering the coincidence of the fixed costs on any project there is
always an economy of scale to be achieved. Assuming that nourishment will be carried out
along 9 kilometer with a depth of 100 meters and an approximate beach slope of 1.50 meter,
total quantity of sand that will be nourished becomes 1.350.000 m3 (150 m3 per linear meter) .
However considering the price limitations in any similar project, it is also possible to make
the nourishment for a length of 4 km or 1.3 km. Then total quantity of the sand that will be
used for the purpose becomes 600.000 m3 (150 m3 per linear meter) and 200.000 m3
respectively. Cost calculations according to all three scenarios are given in Table 2.
Table 2: Cost indicators of the execution of the beach nourishment [55].
COST DESCRIPTIONS
TOTAL QUANTITY TO BE DISCHARGED
200.000 m3
600.000 m3
1.350.000 m3
EXECUTION
Vessel - TSHD
€ 312.000,00 € 312.000,00
€ 312.000,00
Tug boats
€ 22.000,00
€ 22.000,00
€ 22.000,00
Pipelines
€ 16.000,00
€ 16.000,00
€ 16.000,00
Reclamation
€ 43.000,00
€ 43.000,00
€ 43.000,00
Staff/survey / site office
€ 27.000,00
€ 27.000,00
€ 27.000,00
Tug boat assistance shifting sinker
€ 25.000,00
€ 25.000,00
€ 25.000,00
Total weekly cost
€ 445.000,00 € 445.000,00
€ 445.000,00

Execution costs ex w&t
w&t TSHD
Total cost
TOTAL EXECUTION COSTS

€
1.335.000,00
€ 56.000,00
€
1.391.000,00
€
1.391.000,00

€ 4.005.000,00 € 9.011.250,00
€ 168.000,00
€ 378.000,00
€ 4.173.000,00 € 9.389.250,00
€ 4.173.000,00 € 9.389.250,00

MOBILISTAION / DEMOB. COSTS
Mob./demob. TSHD
Mob./install./dismantl./demob.of
pipelines
Demob. Miscl. Items
Installation & preparation

€
1.080.000,00

€ 480.000,00
€ 120.446,20
€ 260.000,00
€
TOTAL MOB/DEMOB/INST/DISM. 1.940.446,20
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Table 2: Cont.
TOTAL PROJECT COSTS
Costs / m3 total

€
3.331.446,20
€ 16,66

€ 6.113.446,20
€ 10,19

€
11.329.696,20
€ 8,39

Duration of work
Weekly production of the vessel

3 weeks
70.000 m3

8.5 weeks
70.000 m3

20 weeks
70.000 m3

Below photos show the coastal section of Pozcu where today there is no beach at all (left)
and the same coastal section after a possible beach nourishment project execution.

Actual situation of the Pozcu Coastal belt
nourishment

After an execution of the beach

Figure 2. Present situation of the Mersin coast (left) and the situation if a beach nourishment
is executed (right)
It should be stated here that information gathered by local authorities reveals quite stable
beach condition along the Pozcu coast in the past. Therefore after a possible beach
nourishment execution along the coast, natural cycle of the beach will help to keep its
condition stable for the future.
Possible Impacts of Beach Nourishment Project in Mersin
Impacts of any beach nourishment occur basically within three zones: supra-littoral or in other
words dry part of the beach, the inter-tidal zone between mean high water and mean low
water, and the sub-tidal zone. A forth area affected by the nourishment project is the sand
source, namely borrow area [56]. Considering the supra-littoral zone, a wider beach provides
better recreational facilities for its users. Although difficult to calculate recreational impacts,
several studies have been conducted and methodologies have been developed over the past 30
years to overcome of calculating such benefits. Recreational benefits accrue to the daily users
or tenants of properties in the form of reduced recreation costs, enhanced recreational and
improved physical quality.
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With the beach nourishment, further erosion will be prevented and thus additional beach will
protect/prevent properties from destructive effects of wave actions. Therefore it will provide a
positive economic impact. Besides, through access to the beach, certain benefits will be
provided for the public. Local government which holds the property, will provide an
economic return through renting that property to private sector who may run a beach
establishment for a period. Therefore economic return will accrue to the local government.
Considering the case of Mersin a basic calculation can be made to understand possible return
of the beach nourishment through running beach establishments. Considering that a total of
130.000, 400.000 and 900.000 m2 of beach surfaces are created respectively, and considering
that 12m2 beach area / person can be used as a standard value, then the capacity of the beach
at any time will be 10,830 people; 33,330 people and 75.000 people accordingly.
Furthermore, if for Turkish standards, appr. 3,00 Euro is spent for each unit of beach facilities
for two people (sun umbrella and two stretchers), and two cycles in a day, then for the first
case a total of 32,490 Euro/day and for other cases 99,900 Euro/day and 225.000 Euro/day
can be gained. For a season (months of June, July and August – with 70% capacity for the
weekends and 25% capacity week days), these figures become 1,127,000 Euro for a season
for the first case and 3,467,000 Euro and 7,807,000 Euro for the second and third cases
respectively. Assuming that 40% of it can be devoted to costs and 60% is devoted to operation
profit for beach concession holders, and of that 15% goes to local authority as potential tax
(appr. 100,000 Euro, 312,000 Euro and 700,000 Euro respectively), then within five years,
only by tax revenues from beach establishments, 15%, 25% and 30% initial cost of beach
nourishment can be recovered respectively.
Increased business revenues through improved beach facilities, increased tax revenues (which
accrue to the locals), enhanced property values (for the property owners), increased property
tax values (to the local government) and job creation (for the locality as a whole) will be other
likely positive economic impacts of the nourishment for Pozcu coast as well.
Environmental impacts are also difficult to measure and economists generally assign a $ value
to the ecosystems in order to overcome this problem. One of the popular methods is the
Contingent Valuation Method which is applied to determine the value of a day at the beach
and beach users are asked how much they would be willing to pay to visit the beach. Travel –
cost method and the unit day value or market price method are other methods appropriate to
analyse the recreational impacts of beach nourishment projects. These methods can be utilised
to value possible environmental impacts for Pozcu coast.
Within the supra-littoral zone, the creation of a wide and sandy beach may enhance or create a
nesting habitat for sea turtles, for shore birds and create or protect habitat for shoreline
vegetation. On the other hand, a potential negative effect that can occur within the supralittoral and tidal zones is the disturbance by burial of fauna on which other species, such as
birds feed. The extent to which the fauna are impacted depends upon the ability of individual
species to recover from sudden burial after placement of beach fill. The temporary loss of
such organisms from the beach may disturb the feeding habits of species that eat them [56].
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―Similar impacts to fauna may occur within the sub-tidal zone, although more gradually as
the project fill adjusts to its equilibrium shape. In addition, within this zone one tends to see
more well developed hard-bottom reef communities. Potential impacts to reefs range from
total burial to minor sedimentation as the project adjusts‖ [56].
When an offshore borrow area is used for sand extraction, bathymetric changes caused by the
marine sand dredging actions have immediate effects on near-shore waves and currents. These
hydrodynamic changes can rapidly lead change(s) in littoral transport patterns, bottom
bathymetry, potential changes in water quality, increased turbidity and finally changes in the
shoreline morphology. Near-shore dredging conducted without proper investigation of local
morphologic conditions may cause significant and lasting physical and environmental damage
to the coastal environment. The resulting damage may appear in the form of economic losses
such as loss of natural resources and tourism revenues as well as irrecoverable ecological
losses [57].
“Some short term impacts, such as burial of fauna at the project site are unavoidable. Other
impacts can be minimized by appropriate project design and maintenance and / or mitigation.
Impacts to sea turtles can be minimized in part by constructing outside of nesting season and
tilling beach sand after construction to provide more natural compaction characteristics. Site
specific conditions, including local regulations, provide guidance as to the relevant
environmental issues and the actions necessary to mitigate potential negative impacts” [56].
In sum, above impacts are possible to occur throughout the process of beach nourishment.
Beside above impacts, the coastal part of Mersin after nourishment will have an aesthetically
better look and this will in turn help residents to be proud of their coast.
Remarks and Conclusions
Although its wide use along the Mediterranean countries in particular, beach nourishment
projects have not been utilised in Turkey as a way to prevent coastal erosion and create better
recreational possibilities. This paper puts forward the possibilities of an execution of such a
project and presents the results.
A possible beach nourishment project along the Pozcu coast, Mersin will have potential short
and long-term physical-ecological, socio-cultural and economic impacts. Execution of such a
project will have a series of constraints which can be summed up as follows:
-

For the successful execution and the completion of the project, high level of
coordination is necessary among the parties involved in,
there is an unavoidable need for the conservation of the flora and fauna during the
project execution,
monitoring the environment under effect before –during – after the execution of the
project is another necessity for providing environmentally acceptable results.
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Although high cost level of such projects create some sort of financial burden at the initial
stage, there are possibilities to recover the cost through applying various management
methods in a relatively short time.
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IN THE CULTURE-ENVIRONMENT RELATIONSHIP
FRAMEWORK PEARL MULLET FISHING IN THE LAKE VAN
Solmaz KARABAġA
Kültür ve Turizm Bakanlığı/Araştırma ve Eğitim Genel Müdürlüğü
İ.İnönü Bulv. No:5 Kat:10 Emek/Ankara
skarabasa@yahoo.com
As a biologic creature the human being, has been tryign to find ways to satisfy his/her basic
needs like the nutrition, sheltering etc. These efforts helped human being to become a cultural
creature and today, with a rich cultural haritage.
In the process of formation of culture which we call as ‗life style‘, culture-environmet
relationship has an important role. While the environment effecting cultural development and
cultural diversty, human also have changed and re-formed the environment. In this aspect, the
relationship between culture and environment shows diversity depending on time and
geography. Unfortunately, the nature of these interactions have been causing serious problems
in our times. A detailed analysis of these problems can help us to learn more on how to reach
a sustainable life.
This was the aim of the field survey realised in 2004, on the communities settled around the
Van Lake. The Van Lake, is the natural habitat of an endemic fish called ‗Ġnci Kefali‘
(chalcalburnus tarichi) people living in the area have been fishing and consuming the fish as a
food for centuries. Today, chalcalburnus tarichi population is seriously under the risk of
disappearation due to excess hunting. The guestion here is, while there was no threat on the
survival of this fish before last decades, what has been changed and why there is such a risk
today? The aim of this presentation is to assess the data collected in 2004, in the villages
around tha Van Lake with the ‗The New Ecological Anthropology‘ approach and to discuss
which is searching answers above the questions. The study is going to start with an historical
view of culture-environment relationship, and take the threat on the sustainability for
chalcalburnus tarichi in the Van Lake as a case study to examine the problems in detail. The
survey in question is mostly based on the etnographic study and is used face to face interview
technic.
Introduction
As a biologic creature the human being, has been trying to find ways to satisfy his basic needs
like the nutrition, sheltering etc. These efforts have helped human being to become a cultural
creature and today, human being has a rich cultural haritage. In the process of formation of
culture which we call as ‗life style‘, culture-environmet relationship has an important role.
While the environment is effecting culture and cultural diversity, human also have changed
and re-formed his environment. But, it is seen that there are differencies between today and
past culture-environment relationship. Unfortunately, there are some problems today. A
detailed analysis of these problems can help us to learn more on how to reach a sustainable
life.
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Ecological anthropology can help us to analyse these problems. Ecological anthropology
focuses upon the complex relations between people and their environment. (Salzman and
Attwood 1996:169). The ecological anthropology was named as such during the 1960s and
the ecological anthropology of the 1960s was known for its functionalism, systems theory and
focus on negative feedback. Cultural practices were seen as optimizing human adaptation to
their environments. But today‘s population increase and high-tech-mediated transnational
flows of people, commerce, organizations and information are forcing us rethink old
assumptions. It is much more evident today, there are no isolated ecosystems and all humans
participate in a world system. (Kottak, 1999).
Thus, in this study the new ecological or environmental anthropology approach which blends
theory with political awareness and policy concerns is applied.
The ethnografic field work which is done for the UNDP project, realized between from 2 to 4
August 2004, among the communities settled around the Lake Van. This settlements were
Çelebibağ, Çitören, Dereağzı, Engilsu, Gölağzı, Karahan and Yalındüzü. In these settlements,
deeply interviews have been done with specifically chosen people.
The Study Area
Van is located in the East Anatolia, surrounded by Ağrı from North, Lake Van and Bitlis from
West, Siirt, ġırnak and Hakkari from South, Iran Border from East. It covers 21.823 km 2
together with the Lak Van. Altitude is appoximately 1725 m.
Van‘s climate is short and hot in summer, long and snowy in winter. The province is a
predominantly steppeland.
The region‘s history goes back to the Chalcolitik Age (5th millennium B.C.). But it gained
importance by the Urartians in the 9th and 8th centuries BC. Urartians were good at viticulture,
horticulture, irrigation, weaving and architecture.
Van‘s economy is based on agriculture today. Income per person is considerably low in
comparison with Turkey‘s average. In terms of economic development, Van, which is in 23rd
order between Turkish cities in 1945, set back to the 67th order in 1997 (DPT 2001). On the
other hand, the population is increasing. Due to high birth rate in the area, while Turkey
population grows by 1.6, Van‘s by 2.2.

The Lake Van and Pearl Mullet
The Lake Van, which is the largest lake in Turkey with 3.172 gqkm, situated between 38‖14‘39‖05‘ North latitudes and 42‖15‘-43‖44‘ East altitudes. Above sea level is 1.046 and the
maksimum depth is 450 m.
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The Lake Van is an interesting ecosystem in the world that its water contain saline-soda and
has original biodiversity. Lake has highly alkaline and salty water. As a result of this, lake
which has 9.8. pH, is known as alkaline lake and not suitable for either freshwater fish or
marine fish. There is only one type of fish lives in the lake known as Van Fish or Pearl Mullet
(chalcalburnus tarichi), wich is a member of cyprinidae family, its mean length is 19.5 and
mean weight is 80 gr. Pearl Mullet is an immigrant type fish that normally lives in lake water,
but at the breeding period they travel to the fresh water streams between April and July and
turns back to the lake after laying eggs. While immigrating towards the streams the polulation
is higly accumulated in the rivers mouths. This makes them very easy to catch.
Pearl Mullet is in IUCN red list since 1996. Because there is overfishing in Lake Van in last
decades. This is coused to some legal prevention since 1980 and today there is fishing ban
between 15 April and 30 June.
Fishing Practices and Techniques
There are two types of fishing. One of them is winter fishing. Winter fishing has started in
1970s. In this type fishing it is used boat and fishnet. Today mostly Dereağzı Village and
some other villagers of bay of Van have done winter fishing.
The other one and the traditional type is breeding season fishing. The historical sources are
quite limited for the traditional fishing in the Lake Van. Evliya Çelebi gives the oldest
knowledge (from 16th century) about fishing in the Lake Van. He mentions that there were a
kind of fish in the Lake Van and this fish immigrated to Bend-i Mahi stream a month in the
year. Additional to this; the fishes while going back to lake, were catched and stocked via
salting for selling later (Çelebi, 1976).
In contrary to this today this Pearl Mullet is fished before to leave their eggs. In Gölağzı,
Mehmet Arslan who is 77 years old and one of the oldest fishermen‘s said that the Pearl
Mullet has been fished before to leave their eggs every time. Breeding season fishing has been
persuaded about 3 mounth (from April to June) by starting fish trade. There are some
techniques used in traditional fishing. Fish baskets are the oldest fishing tools (Deveciyan,
2006:390). In addition to this fish has been cathed by hand from the stream. Old fisherman
Mehmet Aslan said that they have used a tool which is made from hemp plant in the past.
Today, in breeding season fishing, it is used boat and various fishnet (like‗ığrıp‘, ‗fanyat‘)
from rivers mouth, stream dikes in the Lake Van.
Economic Assessment
In region there is economic problems. ‗Gurbetçilik (seasonal workmenship)‘ is shows it
obviusly. In all the villages in the study area, there is seasonal workmenship which causes
these people go abroad temporarily for working. From Engilsu, Nurettin Yiğit (38 years old)
has done the ‗gurbetçilik‘. But 63 years old Mehmet Yiğit has not gone to ‗gurbet‘. Because in
his times, the agriculture (and stockbreeding) were enough.
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During Russians occupation of the Van region in the beganing of past century, Çelebibağlians
have been taken to Muğla region. But the Russians return, Çelebibağlians come back their
region. Because the Pearl Mullet was the easy and ready food for the nutrition.
Today economic conditions of Van are not sufficient in general. In detail, the villages which
are settled around Lake Van have some differencies in terms of livelihood ways and incomes
(Fig. 2). In general, the southern villages are advantageous such as Dereağzı village which has
irrigation facilities for good agriculture.
In addition to this villagers in Dereağzı are making winter fishing. So Dereağzı village‘s
economy are better than northern villages which makes insistently breeding season fishing.
There are 14.000 people around the Lake Van whose livelihood is fishing. In 2002, there were
160 winter fishermen, 45 breeding season fishermen (Sarı, 2003:11).

Name of Village
Dereağzı

Population
1400-1500

Engilsu

950

Çitören

1000

Cumhuriyet
(Çelebibağ)
Karahan
Gölağzı Mh.
Yalın Düz

St. 6000
1700-1800

Over 2000
1000

Style of Livelihood
Horticulture,
fishing,
beekeeping etc.
Seasonal
workmenship,
agriculture and cattle-dealing,
fishing
Seasonal workmenship, cattledealing, agriculture of grain and
fishing.
Agriculture (horticulture, fishing
Fishign, seasonal workmenship,
carpet weaving, agriculture,
cattle-dealing.
Horticulture, viticulture, fishing,
Agriculture,
seasonal
workmenship,
cattle-dealing,
fishing.

Figure 2: Population and Livelihood Strategies of The Study Area.
Evliya Çelebi, who was a famous historian, mentioned in his notes that Pearl Mullet had sold
to Iran, Nahcivan and Azerbaijan during 16th century. From this commerce 900 akçe (Ottoman
currency) income has taken per a year and given to the soldiers in the area.

( ) The numbers doesn‘t represent exact quantities.
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From then on, Pearl Mullet has consumed by the people around the Lake Van primarily for
nutrition till the second half of 19th century. The trade of Pearl Mullet has started again in the
1950‘s (Sarı 2001:26).
Deveciyan informed that in 1920‘s, totally about 720 tonnes fish have been hunted 240 tonnes
of which from Ahlat (total of inci balığı and sazan) and 480 tonnes of which from Van. The
total allowable fishing quantities have been calculated as 8.400 tonnes. The production of
Pearl Mullet is raised gradually from 600 tonnes (1967) to 12.387 tonnes (1994) (Sarı,
2001:30). Obviously there is overfishing when compared to lately figures. Today, Pearl Mullet
population is seriously under the risk of depletion due to excess hunting.
Since the closest seashore is 1000 km away and more than 10.000 tonnes of yearly produced
of Pearl Mullet, the fish requirements of region is satisfied by Pearl Mullet. So the Pearl
Mullet is both income and food resource for the region. A survey results about fish
cunsumption habits shows that %88.2 of people (among the contrubuted to survey) enjoyed to
consume Pearl Mullet. (Sarı, Demirulus, Söğut 2000).
While only 10 % of the fishing activities are done during the winter out of reproduction
period, the 90% of the fishing is done during the immigration period. In total, 14.000 people
depends on Pearl Mullet for their living. In 2002, a year income of Pearl Mullet selling was
around 10 trillion TL (Sarı,2003:11).
The Fish Preserving, Stocking and Consumption Habits of Van Region
The people living in the area have been fishing and consuming the Pearl Mullet as food for
centuries and they have found some methods to consume it like fish salting, fish drying, fish
cooking.
Fish Salting: While the Pearl Mullet is eaten fresh in spring, the rest of the year is eaten in
salted form. The salt has been the best way of storing of the food since Egyptians (Kurlansky
2003:41). Also in this province salting is used to store fish as it is done in the old times.
The fish is washed and put in washbowl. In washbowl fish is salted and left waiting for 2-3
days. After 3 days the washbowl is fulled by water coming from the fish itself. Then, fish is
taken from washbowl to lay into a basket, colander or any metallic strongbox. The process
continues by sprinkling salt to the bottom of metallic strongbox and then fish is laid down to
the top of the box. When the fish placing is finished, strongbox is taken to a cool place.
Fish is salted in April and May. For every box nearly 5 kilos salt is used. The villagers said
that every family have stored the salty fish on the average 2-3 strongbox in the past. One box
is approximetly 15-17 kilos.
Fish Drying: In the very old times, in addition to salting, fish is dryed for storing long times.
Today, old womens says; the young generation are modernized and not doing salt or dryed
fish.
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Fish cooking: Salty fish is cooked mostly in the ‗tandır‘ which is a kind of oven made in a
hole in the soil. After the bread has cooked in ‗tandır‘, salty fish is cooked above the ember.
As for the fresh fish; it is cooked by stick to ‗tandır‘. But before this, fish is waited for a while
under the sun, then is covered with floury water (or yoğurt and floury water) by one side to
stick into ‗tandır‘. When the fresh fish is cooked before eating, the fish is broken and
discharged salty water in or cooked fish is salted and waited for 3-4 hours.
Eating Habits:
Salty fish is delicious with pilaff. As for the people of the region, ‗keĢkek‘ (made from
chickpea and wheat) is the indispensible side dish near the salty fish. Relating to this a
villager; ―salty fish go with the ‗keĢkek‘, it is salty fish‘s friend‖. Another villager also said
that ―Pearl Mullet likes ‗ayran‘‖. Some villagers declares ―fish is eaten with ‗ayranaĢı (wheat
and chickpea with yoğurt)‘‖.
Pearl Mullet is eaten with fresh-baked which makes possible to eat together.
Additionaly, eating salty fish with fruits like grape, melon, water melon etc. is the most
commen habits.
Conclusion
The people in the area have fished the Pearl Mullet as food for centuries. Especially at the
hard times of First World War, Pearl Mullet have been life-saver. These cultural practices are
not the threat as far the last decades.
But today‘s needs and standards are totally different from the past. As it happens all around
the world, Van region‘s people participate in a world system. Because of the province
developing level and high population rate and in addition to this modern life needs, in the
study area, there is a livelihood problem today. Both increasing population and raising needs
obligate the peoples to earn much more money. People not only fishing to eat but also fishing
to sell. Evenmore they want to catch more than the last time. Thus people and culture have
became a threat.
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A SUSTAINABLE WASTE
WATER MANAGEMENT PROJECT: MEDAWARE
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The MEDAWARE Project was initiated by the collaboration of 7 Med countries in 2003. The
main aim of the project was to develop tools and guidelines for the promotion of the urban
wastewater treatment and reuse in the agricultural production in the Mediterranean countries
for a sustainable environment and resources. Within this scope METU team undertook an
inventory of the urban wastewater treatment plants (WWTP) in Turkey [1]. The gathered
information indicated that of the 5-6 billion m3 wastewater produced yearly in Turkey, around
1.6 billion m3 receives some degree of treatment and approximately 1 billion m3 is currently
being secondary treated. Of this amount only 123 million m3, originating mainly from two
municipality WWTPs, is being used in direct irrigation of crops. Effluents in both applications
do not meet the national and international reuse water standards. Most Mediterranean
countries have neither wastewater reuse standards nor criteria. However a regulation-bulletin
for reuse, directly adapted from US-EPA, was put into effect as of 1991 in Turkey. The
Turkish bulletin, is fairly advanced by the current concepts, however lacks technology based
stipulations but in the same time unrealistically stringent in terms of microbiological criteria.
A criteria proposed for the MED countries, developed purely on scientific bases and risk
assessment calculations in 2000, may be adopted in Turkey for a more realistic and pragmatic
approach to reuse treated wastewaters in crop irrigation.
Water Statistics for Turkey
According to State Hydraulic Works (DSI-2001) of Turkey the total annual freshwater
potential of Turkey is around 187 billion m3. Around 30-35 billion m3 is being used for
irrigation and 6 billion m3 as freshwater supply for the urban settlements. Sources of
freshwaters used in Turkey is given in Table 1. Waste Water Statistics and Waste Water
Treatment in Turkey
As of 2004, total of 129 urban wastewater treatment plants (WWTP), serving for populations
greater than 3 000 pe, exist in 43 cities. According to the 2001 Turkish State Institute of
Statistics (SIS) figures, 35% of the total population is being served by urban wastewater
treatment plants in Turkey This figure is increasing year by year as it was mere 20% in 1994.
Nine treatment plants employ advanced wastewater treatment; 37 have some form of
biological treatment (activated sludge, trickling filter, stabilization pond systems) and 13
utilize only physical treatment. Wastewater treatment statistics are summarized in Figs. 3-5. It
has been estimated that annually
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Table 1. Water Withdrawal in Turkey (DSI-2001)

Rural Withdrawal
distribution (%)
(Total water
amount:
164 x 106 m3)

Urban
Withdrawal
distribution (%)
(Total water
22.1
amount:
10.3
6202 x 106 m3)
2.21

Spring
water
Lake

24.3

River

1.54

Dam

4.90

39.6

Groundw
ater
Pond

67.4

24.1

0.37

1.57

Other

0.96

0.12

0.53

Advance
Physical 10 %
11 %

Biologica
l 79 %
Figure 2. Breakdown of WWTPs in Turkey
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SBR
1.1 %

Pond
24.2%

TF
10.9 %
CAS
21.2 %

BF+NR
1.1 %
EAS+NR
3.3 %
CAS+NR
5.5 %

EAS
41.4 %

Figure 3. Capacity Distribution of WWTPs

CAS+NR
23 %
CAS
47 %

BF+NR
2%

EAS
25 %

EAS+NR
3%

Figure 4. Disitribution of Biological Technologies in NumbersCAS: Conventional Act.
Sludge; EAS: Extended Aeration Act. Slu; TF: Trickling Filter.;
BF: Biyological filters.; NR: Nutrient treatment.; SBR:Sequencing Batch reactor
Total of 1.6 billion m3 of domestic wastewater receive some form of treatment, of which 1
billion m3 receive secondary treatment. This figure is important in that secondary treated
wastewaters may be reused in agriculture upon additional treatment When treated effluent
quantities are considered, 13.7% of the urban wastewaters are being treated at advanced level
for organics and nutrient removal
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The 73.5% and 12.8% of wastewaters are treated by biological and physical treatment
methods, respectively. Data from 56 treatment plants indicated that 64 % of these discharge
their effluents
into streams and rivers. Approximately 21 % of the plants practice marine disposal ( into
Black Sea or Mediterranean) and remainder discharge into drainage and irrigation canals,
lakes, reservoirs and on land. [1]
Wastewater Reuse
In terms of sustainable environment, reuse of treated wastewaters in agriculture is poorly
practiced in Turkey. The wastewater reuse is accomplished through ―direct‖ and ―indirect‖
irrigation. ―Direct‖ is to mean the reuse of effluents directly in agriculture for irrigation,
whereas ―indirect‖ indicates reuse through a receiving body. Among the studied WWTPs;
Eskisehir
WWTP (24,820,000 m3/year) and Gaziantep WWTP (73,000,000 m3/year) effluents are
directly being used in irrigation of farm land of 50,000 and 80,000 hectares, respectively. In
the two reuse practices effluents do not conform with the recognized reuse standards in the
world. As a result the highest gastrointestinal disease rate is observed in Gaziantep province
of Turkey as shown in
Fig. 6. Although some of the WWTP administrations claimed no reuse for disposal, evidently
their discharges are being indirectly used in irrigation as shown in Table 2. There is also
indication that at regions where improper reuse being practiced for agricultural irrigation the
incidence rates of gastrointestinal diseases are the highest in the country. For example, as can
be seen from Fig. 8 that South Eastern Region (GAP) of Turkey appears as the most
problematic having cities with incident risk values above that average for Turkey (0.093%)
[1].
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Figure 5. Combined chart showing locations of WWTPs and % risk of water-borne diseases
occurrences in Turkey
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Table 2. Reuse of Treated Wastewaters in Central, Eastern, SouthEastern, Western Blacksea
and Mediterranean Regions in Turkey

Province

Place

Aksaray
(Primary

Merkez

Ankara

Receiving
environ.

9 125 000

Aksaray Municipality
WWTP

t.)

Eskisehir
** #

m3/a

Name of plant

ASKI, Ankara Municipal.
WWTP

INDIRECT *

Karasu
Stream
192 695
545

Ankara
Creek

INDIRECT
*

Porsuk River

INDIRECT
*

24 820 000

ESKI, Municipality

WWTP
Gaziante
p ** #

-

Igdır (aer.
Stabilizat
ion)

Merkez

Kayseri

-

GASKI , Municipality
WWTP
Igdır Municipality WWTP

#

Adana

Kayseri Municipality

S. Creek

DIRECT
551 880

32 850 000

WWTP
Kozan

WWTP

Yumurta

Yumurtalık Municipality

lık

WWTP

2 780 000

Kozan

Creek
48 000

Ayas Creek
2 838 240

Bulasan

River

Ilgin
Urgüp Municipality

Damsa

Urgup

WWTP

Creek

Merkez

IZSU Municipality
WWTP

Nevsehir
Ġzmir #

182 500
000
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Karasu

River

Ilgın Municipality WWTP

Konya

73 000 000

Aras River

Kozan Municipality

Adana

Irrigation
status

Izmir Bay

INDIRECT
*
INDIRECT
*
INDIRECT
*
INDIRECT
*
INDIRECT
*?
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Figure 6. The Photograph of the VRM Type MBR Plant in METU Campus, Ankara
Recently a membrane treatment plant, MBR, shown in Fig. 7, has been commissioned in
METU campus in Ankara, where effluents are sterile and free from organics and are suitable
for unrestricted irrigation. Currently MBR treated effluents are being used for lawn irrigation
in the campus. The MBR plants in the world are growing in number and are due to be
technology standards for treatment and reuse of wastewaters.
Cost of Treatment and Reuse
Cost of secondary wastewater treatment in Turkey has been studied within the MEDAWARE
project. Treatment costs of domestic effluents in different processes is summarized in Table 3.
As can be seen from this figure, in terms of initial investment, conventional activated sludge
and denitrifying oxidation ditch are the least costly. Whereas denitrifying activated sludge and
extended aeration modifications are comparable with each other, provided that 266.2 € is
excluded from the comparison. This figure belongs to recently constructed plant in Fethiye
which does not exactly represent the true figure of construction for such a plant. The most
costly is the MBR process. However MBR process is a form of tertiary treatment and may not
directly be compared with the others.
In terms of operational costs more or less the same ranking is applicable. It should be noted
that secondary treatment, with or without nutrient treatment, produces effluents unfit for
unrestricted irrigation from microbiological point of view. Whereas MBR plants produce
effluents which are suitable for unrestricted irrigation.
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Table 3. Comparison of treatment costs for domestic effluents
Treatment Technology

Initial Cost
(€/capita)

Unit Operational
Cost (€/m3)

Conventional activated sludge

13.76 – 46.67

0.0146 – 0.0903

Denitrifying activated sludge

32.30 – 266.2

0.0473 – 0.0553

Extended Aeration act. sludge

29.00 – 49.85

0.0320 – 0.1260

12.72 – 83.47

0.0528 – 0.1534

250 - 330

0.13 € electricity
0.45 € elctrcity +
membrane cost

Denitrifying oxidation ditch
Vacuum membrane reactor MBR
*
* based on METU MBR plant experience

Wastewater Reuse Standards
Most Mediterranean countries have neither wastewater reuse standards nor criteria. However
the ‗Technical Aspects Bulletin‘ (Official Gazette dated 7.1.1991, no. 20748), linked to the
Turkish Water Pollution Control Regulation has been issued in 1991 to stipulate irrigation
water standards for reuse of waters in agriculture [2]. The Turkish bulletin, is fairly advanced
by the current concepts, however lacks technology based stipulations and is unrealistically
stringent in terms of microbiological criteria, as seen in Table 4. Considering the economics of
reuse in agricultural irrigations the current standard needs to be updated in the light of the
current scientific evidence. The microbiological quality standards in the world are seen to
differ significantly between countries. The Title 22, adopted by the green belt states of the
USA, represents the strictest and technology based standard. While the WHO standard,
represents somewhat the pragmatic approach. Where <1000 FC/100 ml is purely adopted
from swimming water standards and <2 NTU is based on the assumption that with a turbidity
at or below 2 NTU the likelihood of getting helminthic eggs through reused water in irrigation
will be tolerably low. The newest standards are those adopted by Australia, Tasmania, Japan
which are allegedly based upon the recent scientific evidence and the 100-200 FC or E. Coli
/100 ml is adopted for freshwaters. The Israeli reuse standard adopted from Title 22 is
presented in Table 5 [4].
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Attainable reuse water standards should clearly take into account the local conditions while
reasonably safeguarding the population. An attempt to establish a unified guideline for the
Mediterranean countries, based upon risk assessment, using epidemiological data and model
studies, has been established as proposed by Blumenthal et. al. ( 2000) [3] and tabulated in
Table 6. Three microbiological quality criteria are proposed in the guideline, namely,
nematode eggs, FC or E. coli and suspended solids (SS), along with the technology
requirements. In cases where there is evidence that microbiological criteria are met SS criteria
may be overlooked. This has important implication in that the low cost lagoon technology,
which is extremely suitable for the MED countries, may produce effluents which can meet the
microbiological standards but produce turbid effluents. Comparing with the Turkish standard
the main difference is that Turkish standard does not specify a minimum technology
requirement for different water classes nor does it consider helminth eggs, in the reuse water.
Table 4. Summary of some of the most crucial parameters for reuse in
Technical Aspects Bulletin. [2]
Irrigation Water Class
Class
Class
Class IV
Class V
I
Class III
II
(usable with detrimental
(very
(usable)
(good)
caution)
unusable)
good)
0.5–
Boron, mg/l 0–0.5
1.12–2
>2
1.12
C1S1 C1S2. C1S3.C2S3. C1S4.C2S4.
Irrigation
C2S2. C3S3.C3S2. C3S4.C4S4.
Water Class
C2S1 C3S1
C4S3.C4S2.
C4S1
NO3or
0–5 5–10 10–30
30–50
>50
NH4+, mg/l
Fecal
Coliforms, 0–2 2–20 20–100
100–1000 >1000
/100ml
BOD5, mg/l 0–25 25–50 50–100
100–200
>200
Suspended
20
30
45
60
>100
Solids, mg/l
6.6– 6.5–
pH
6.5–8.5
6.5–9
<6 or >9
8.5 8.5
Temperature 30
30
35
40
>40
Quality
Criteria

1373

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Table 5. Israeli Wastewater Reuse Standard [4]
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Table 6. Guidelines developed for MED countries for wastewater reuse in irrigation by
Blumenthal et.al. (2000)[3]
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Cost of Irrigation versus Product Costs
From Table 3 it can be seen that cost of secondary treating of 1 m3 of wastewater is variable
between 5-15 € cents. Extra cost of coagulation/flocculation and filtration is 5 € cents /m3
(Israeli data, personal communication ) on top of secondary treatment. In case ultra filtration
is to be practiced this is additional 15 € cents (Israeli data). Therefore total cost of treatment
for irrigation quality of reuse wastewater is 10 – 30 € cents/m3. In MBR technology, our
experience is that the energy cost is around 13 € cents/m3 and 45 € cents/m3 when membrane
depreciation is considered.
Conversely assuming that single crop of corn or wheat requires 500 mm of water, and that 2
tons of corn or wheat produced per hectare, and selling price of one ton of corn or wheat is
267 US $ then:
( 267 $ * 2 tons) / 5000 m3 / ton = 0.107 $ or 10.7 $ cents/m3 is the revenue gained per m3 of
water used. Clearly cost of treating domestic effluents to the irrigation water quality far
exceeds the revenue to be made from each m3 of water in irrigation. However lagoon
technology, which is being abandoned in the world owing to its turbid effluents, produces
treated effluents almost at no cost. This technology may be revived should an easy-to-use
biochemical monitoring technique be developed for identifying and enumerating protozoa and
helminthes in the effluents.
Conclusion
The following conclusions may be drawn:
Water scarcity is already a serious problem in MED countries. Those MED countries,
including Turkey, which are at present considered reasonably water sufficient may
quickly become water deficient in the near future with their high rates of population
growth, increased industrial throughput, increased pollution of water resources.
Groundwater table has already seriously dropped in some of the regions due to
excessive abstraction of water.
Pumping water for irrigation from distances may often become prohibitive in cost.
Reuse of already pumped wastewaters in irrigation may be a solution for sustainable
development and for sustainable environment, provided that cost of tertiary treatment
is substantially reduced for the farmers.
At present it is ethically conceived that cost of secondary treatment be borne by the
polluters, eg. citizens. However secondary treatment is by no means complete and
discharged effluents contain 6-7 logs of coliform organisms. This ethical logic was
developed by the water rich Northern countries who do not need to reuse effluents for
crop irrigation. The idea was also adopted by the MED countries without due
consideration. In the light of sustainability it is mandatory that tertiary treatment be
also financed by the consumer and that treated wastewaters be pristine in quality and
be available to the farmers at minimal costs. Only by this way sustainable growth and
environment may be attained in the MED countries.
The stringent reuse standards practiced in MED countries may somewhat be relaxed in
the light of the present scientific evidence. This will bring back the use of cost
effective lagoon technologies in which turbid effluents may be used in irrigation
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almost at no cost. The technology may be revived if an easy-to-use biochemical
monitoring technique be developed for identifying and enumerating protozoa and
helminthes in the effluents.
Reuse of wastewaters in agricultural irrigation should initially provide extra 1 billion
m3 of water per year in Turkey. This may approach to 6 billion m3 in years to come.
At present 35% of the total population in Turkey is being served by urban wastewater
treatment plants. Remaining 65 % of population is located in small settlements,
villages and towns, who mainly indulge in agriculture. Therefore it is clear that great
numbers of small scale, cost effective decentralized treatment plants, whose effluents
are suitable for irrigation, will be necessary for sustainable growth and environment.
REFERENCES:
[1]http://www.uest.gr/medaware/progress.htm
[2]WPCR Technical Bulletin, 1991. Turkish Water Pollution Control Regulation Technical
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recommendations for revising WHO guidelines. Bulletin of the WHO Vol.78 (9),
pp.1104-1116.
[4] Angelakis A.N., Marecos Do Monte M. H. F., Bontoux L., and Asano T., 1999. ―Review
Paper, The status of wastewater reuse in the Mediterranean Basin: Need for guidelines‖,
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CONSUMERS‘ ATTITUDES ABOUT ENVIRONMENTAL SENSIVITY
Cengiz YILMAZ, Tuncer ÖZDĠL, Beran GÜLÇĠÇEK, Ġdil ALTIPARMAKOĞULLARI
Celal Bayar University, Manisa, TURKEY
yilmazce@hotmail.com,tozdil12@hotmail.com,beran.gulcicek@bayar.edu.tr,
idil.altiparmakogullari@bayar.edu.tr

Countries should keep up a new formation shaped by the globalization process and by the
effects of globalization concept. It can be said that countries survive in a rocky road to
achieve developed countries level related to economical, political, social and technological
changes. They compete under national and international factors in economical area within a
period called ―information age‖ arisen as a result of technological improvement.
Environmental activities are one of the important factors as a characteristics of ―information
age‖. The effect of the environmental formations on all organizational functions as
production, marketing and logistics etc. is apparent. Now companies must continue to their
activities by taking environmental responsibility into account. Because in parallel with
development degree, environmental consciousness grow up and consumers‘ needs and
requirements change to this effect. In this context, concept of ―green economy‖ is raised to
discourage economic waste as well as to prevent environmental damage. In this study
individual environmental sensitivity will be examined in contemplation of people are corner
stones of the concept of ―green economy‖ and the environmental responsibility. Aim is to
observe whether there is a change in individual perception about environment and solid waste
based on an research studied in 1998. Also environmental damage caused by solid waste will
be studied and economic benefits gained by recycling of solid waste will be noticed.
Keywords: Environmental pollution, solid waste, green economy, information technologies
INTRODUCTION
― Nuclear Technologies will bring world to an end, people who achive to survive will start the
civilization race from Stone Age‖
Albert Einstein
Humanity history is the sum of efforts oriented to meet wants and requirements. In this
process, ―development‖ concept which is aimed to be reached by every community, has been
acquiring different expressions from time to time. By Adam Smith ―Development level‖ has
been proposed as needs of communities and evaluated by production rate ( Dura, 1985:
39).After the industrial revolution, main purpose has arisen as meeting endless needs by
insufficient resources. Warfare against scarcity is at the heart of economic activities. In recent
years, humankind who use natural resources for its needs, has started to think about the future
of the world. Radical changes in nature have begun to be discussed in the domain of science.
It was started that environmental issues to be drawn attention within academicians in 1932
(Fisunoglu, 1985: 61).
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After World War II, environmental concepts sticked out as a result of economic growth rate,
new industries, urbanization, etc. Studies have picked up speed after the Western-World
understood the seriousness of matter. Common point of all studies is to focus on life quality as
it get out from production – for – consumption approach.
In new formation which makes a promise of qualified life standards, driving force is
globalization fact. Globalization movements have influence on environmental issues. This
formation process in which boundaries disappeared, all kinds of information shared is called
―Information Age‖. The most important feature of information age is to be observed a
structure that consumers‘ wants and requirement become global and production processes
disperse to different geographies. It is expected from countries and firms in these countries to
be sensitive about society‘s future.
This sensitivity which is explained by ―social responsibility‖ concept expands scope of
economic activities. Qualified environment need as a subset of life quality has become a
constraint of an economic activity. Qualified environment need is like another kind of need
but the only difference is its satisfaction level that is compared with total life.
ENVIRONMENT AND ENVIRONMENTAL ISSUES
In a limited sense, environment is thought as a sum of natural conditions. But furthermore
environment contains social conditions, too. So it is the whole of physical, chemical,
biological and social factors that influence living creatures directly or indirectly.
Environmental issues are defined as a problem arisen from effects of artificial environment
produced by human being on natural environment, unhealthy conditions of this artificial
environment, waste of natural resources and environmental damage. Assumption about
limitless natural resources is the main factor that triggers environmental problems. People‘s
interest is derived from damage of social environment as a result of these problems. History
of economy shows that environmental problems have act together with growth in production
and consumption strength. As the main purpose is to increase production, it is required that
production inputs should be supplied as an intense and continuous manner but as the side
effects of the process are not to be taken into consideration, natural resources have been
consumed rapidly. Consumption which is the focal point of production, matures parallel to
features and structure of production. Environmental issues grow up more and more because of
dismissing the qualified environment need in production consumption relationship. A healthy
environment is the major want of consumers today and also it is the main caution of
imbalance in nature and they defend to do required arrangements as its effects increase
globally.
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Population growth, prosperity and progress problems, industrialization, economic growth and
lack of control in economic growth are main topics come into mind when environmental
problem is said. Actually source of the problem grow out of gaining all of these factors a
status of difficulty set as getting out of correspondence between cause and effect.
Environmental issues can be grouped such as:
People-Oriented Issues: It is thought that main reason behind environmental
insensitivity is lack of information. Such an illiteracy in information age caused by
deliberate orientation of companies in accordance with their benefit. Under changing
conditions, requirement of social responsibility will cause firms to gain auto control
property. Not to come to an impasse fundamentally, people must be educated about
and made conscious of environment. So they can notice their responsibility about
environment as a consumer. In any case, an environmental effort will not be successful
without civil support.
Economy-Oriented Issues: Determining societies of 20th century moved in
production-consumption process with assumption of holding nature in hand and set
policies according to this assumption. In production system, environmental problems
occur in input supply process first. Abolition of productive agricultural territories
together with industrialization is the most striking example of this. Second negative
effect of production process arises in output phase. Pollution can be caused by
―production waste‖ as well as by-products. Waste production increases parallel
production and consumption structure. Consumption activities which digress from
fundamental needs and tend to luxury goods cause extravagance of resources. Second
dimension of consumption about environmental issues is its general structure of being
done ―as a group‖. People consume natural resources as a group, but don‘t give
anything response.
Population growth in the world, is another reason of environmental problems. As the
population increases, demand pressure on natural resources will increase, too. Requirement to
provide prosperity with nutrition is the main factor causes to conflict. Population growth
brings urbanization problem along with itself. As a result of unplanned and uncontrolled
urbanization activities, productive territories damaged and air, water pollution occurs.
Solutions for environmental issues are seemed as an economic burden and it is assumed that
they cause increases in costs and prices (Bilge et all, 1985: 21). The most realistic way to
control pollution in market economies is to include it into price system. Environmental
protection investments are grouped in two:
Waste Disposal: Recycling wastes provide to decrease production costs and avoid loss
of resources. In addition to recycling activities, usage of production technologies that
reduce waste production must be applied. These types of technology provide to
convert wastes into by-products.
Conversion of Classical Energy Methods: Energy trouble is the biggest barrier in front
of environmental formations. Most of social necessities cause to consume more and
more energy than needed. Poor energy resources force countries to find new methods
and sources. The importance of the matter is to design systems sensitive to
environment.
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Investments grouped as above permit to search new Technologies concurrently with raw
material and energy savings. Also new employment areas will arise after recycling activities
(Vig and Craft, 1990, 354). As environmental markets improve, it is supposed that costs will
decrease. Furthermore it force firms to work rational, as now materials reprocessed, new
energy systems provide energy savings used, in the long run it reverse cost and price
increases.
POLLUTION TYPES
Nuclear Pollution: Nuclear pollution is important about plants in land and other
natural beings. Nuclear power stations, nuclear experiments brings radioactive effects
with it. Radiation effect causes mutation. Environmental groups came out against
nuclear technologies and defend that it was the last chance as an energy source. Cost
of nuclear plants and negative results make countries think. First of all, nuclear waste
remain in nature or thousands of years and it‘s so hard to save it harmless in nature.
Today in USA, harness discussions are experienced about nuclear wastes.
Environmentalists defend to use endless resources like wind, sun, etc. instead of
nuclear energy as it called the cheapest energy source. Another feature of nuclear
energy is to cause other environmental pollutions as oil, water, air pollution.
Air Pollution: Air is a fundamental necessity for life. It is a composition of % 78 of
hydrogen, %21 of oxygen and % 0,1 of other gas like carbon dioxide, argon. Air
pollution can be turned up because of natural reasons like volcanic movements, forest
fire or it is a result of pollutants from production processes, vehicles, chemical
activities, etc. Air pollution is more in cities especially, as a result of urbanization.
Water Pollution: Water is vital source for life like air and it is used for different
reasons like irrigation, drinking, production, etc. Water pollution can be defined as
disruption in water in terms of mineral, flavor, clearness, etc. It is derived from
agricultural or industrial activities. Chemicals emerging from industrial wastes have
killing effects from time to time. Oil wastes, nuclear wastes are other factors of water
pollution. Treatment plants for sewer and industrial wastes should be used.
Consequently when work places are being planned, they should be thought with
treatment plants and related control mechanisms should be developed.
Street Pollution: It is an environmental issue resulted from population growth and
unplanned urbanization activities. It can be defined as convension of living spaces into
an unhealthy structure by people consciously or unconsciously. Street pollution cause
view pollution as well as health problems. For protection environmental education is
beneficial.
Solid Waste: Solid waste is perceived as garbage. Domestic solid waste contains
%
68 of organic wastes and overall is items like paper, carton, textile, plastic, leather,
metal, wood, glass and ash (www.cevreveorman.gov.tr, 2006). For Turkey economic
value of domestic solid waste is nearly 40 million YTL, with industrial waste it
reaches to 80 million YTL ( Yilmaz and Ozdil, 1999: 51). It is an important
environmental issues to collect, stock and abate of solid waste. Unstocked garbage
causes water pollution, panging, view pollution and spread of diseases. It is needed to
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bring solid wastes down in its source. It is necessary to converte wastes into other
products and energy by utilizing from their specific characteristics. Recycling provide
advantage for future by resource and energy savings. In recent years, actions about
separation of wastes grow up in Turkey. For example, Manisa Municipality works on
separation in order to create resource nowadays.
Noise Pollution: Noise pollution is evaluated as environmental issues because it has a
structure that effects perception of environmental values. Noise can be defined as
disturbed voice. Noise sources violate individual and social life common in cities.
Well-known noise sources are technological devices, transportation vehicles,
suprastructures. Harms of noise pollution in health are not less important than harms
of other type of pollution. For instance it is known that it cause to cardiovascular
diseases.
Traffic Density: Consistent population in cities causes many problems. Traffic
confusion in city centers, especially before and after work hours, is a dimension of
traffic issue. Also in intercity highway, a traffic density is added to this because of
physical conditions, lack of control and lack of education. It is known that traffic
cause noise pollution and air pollution with exhaust gas. But also it is a reason of
stress in daily life. Stress makes people unhealthy. Solution for traffic density is bulk
transportation. Bulk transportation vehicles (subway, train way, bus etc) should be
generalized, and highway, sea route and railway transportation should be balanced.

GREEN ECONOMY
Green economy is a concept used for economies focused on meeting requirements of people
and environment. It is humble to eco-systems and show interest in all of environment –related
systems not only interested in environment. Green economy focuses on to create positive
alternatives for every sector in economy and for cross-sections of life (Milani, 2005).
If it is considered that natural resources will end because of uncareful usage, companies
should make an effort in order to prevent wastage of resources. Economies which recognize
the importance of topics like protection of natural resources, energy saving, reduction in waste
quantity, in order to leave a healthy environment for coming generation, search and improve
new methods about recycling. In closed-circuit production system of green economies, every
output turns back to ecosystem as a commodity or a fertilizer, or becomes an input for another
production process (Lovins et all, 2002: 15).
Also, it is not possible for a firm which aims to improve customer satisfaction, to be
unsensitive about environmental issues. Firms should show sensitivity in production
processes as well as producing environmentally sensitive products.
Expectations of society from organizational management about social responsibility are
classified like this:
To emphasize using recoverable items instead of using or producing item contrary to
nature,
To avoid, reduce or recycle packages harmful for environment,
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To find happy medium points in technology-environment synergy,
To be congruent with nature in new product development or product differentiation
operations,
To put down activities those are harmful for nature.
To support R&D departments through environmentalism as a requirement of modern
management approach.
Companies should make production by using resources efficiently and should have an active
role in society by allocating some resources for social problems. They should obey the rules
called ―Valdez Principles‖ in order to focus on social responsibility and environmental issues.
Valdez Principles are defined as (Uydacı, 2002: 53):
To remove items cause to pollution, to minimize quantity of harmful wastes,
To market products and services safe about environment,
To get ready for accidents and to reconstruct suffered peripheries,
To provide safety for employees who report environmental damage,
To assign an executive responsible for environmental activities and to improve control
of global operations.
Damage of life circle will rise, if companies don‘t carry out responsibility. Besides the
damage of investments and wastes in nature, leakages from production processes have
unfavorable effect on environment. So firms should subsidize environmental protection
activities in order to prevent pressure of production on nature.
As it said before, cautions about environmental problems cause increase in costs and prices.
But if it is mused, this cautions provide important returns like energy and resource savings,
customer satisfaction, increase in demand and new energy technologies and return on
investment will be greater in the long-run.
GREEN CONSUMERS
As environmental issues threaten natural life, domain of topic broadens day to day. Public
body should participate in solutions and should support environmental movements. Public
participation is seen as a crucial starting point as it isn‘t a whole solution in fact.
People are not sensitive about events that are not directly related with them, when they are not
be made conscious of problems appear as a result of human behavior. Improving
environmental conscious provides to live in a safe and healthy nature and it is possible just
with environmental education. Consumers with this conscious will struggle about their local
area not to be polluted and also they will counter to harmful activities globally.
Consumers demand required products with optimal quality and technological advantage and
now they want firms to make efforts about environmental issues. Firms should plan their
activities and strategize in this way as they move according to customers‘ behaviors and
wants.
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According to researches, it is seen that consumer‘ environmental conscious level has risen.
Consumers who perform to reduce damage on world are called as ―Green Consumers‖. Green
consumer is defined as a person who abstain from buying some goods (goods that threaten
life of people; goods that consume so much resources; products whose production or wastes
are harmful for nature; products that cause redundant waste because of packaging, additional
features or short life-span; products related with painful applications about animals; products
which effect other countries negatively, etc.)(Ozata, 2006). Companies have tried to improve
goods and services for this type of consumers.
All of cautions with an aim of environmental protection is convicted to be ineffectual as
consumers don‘t have a conscious. Consumers who are aware of environmental problems
demand products with minimum harm. Green consumer acts natural and positive about world,
nature and people. Environmental performance differs between green consumers. As a result,
environmental consumption is classified as (Uydacı, 2002: 100):
People support green movement. They give an active support to environmental
organizations or they are a member of these organizations.
People who think green. They campaign green movements and they look for green
products as informed.
Generally anxious people. They are anxious about environment, no matter if there is
something done.
Consumers, who are classified as above, are interested in consumption of scarce resources,
recycling of production wastes as well as purchase attitudes. Green consumer should take
pains over not to purchase products with excessive packaging. Usage of packages that have
negative effect an nature cause to pollution. Limited items which are chucked out without any
idea, are recycled and most of them turn to nature. They penetrate into soil and foods.
As it studied before, demographic features of green consumers is important about
environmental conscious. Attributes like age, gender, education and income level effect
consumers‘ point of view about environmental conscious. According to the researches studied
before, younger people are more sensitive about environmental issues. In conjunction with
determining as women are more sensitive than men, there is no distinct difference between
them. If it is considered that education is required in order to make people conscious of
environment, to provide usage of nature without any damage, it is expected that education has
a positive relation with environmental behaviors (http:// cevre.nilufer.bel.tr / page.asp?id=8).
It is supposed that as the income level increases, demand of green products will increase
simultaneously. Most of green marketing strategies rely on idea of paying more to green
products. Consumers who make an effort individually about environment are defined as
people who ―are conscious about their role in environmental movements, are hospitable to
new ideas and sensitive about individual safety in relationships with nature‖ (Uydacı, 2002:
100). In addition to consumers, governments and civil organizations have a responsibility
about environmental problems. People who think that individual efforts have little effect on
problems, should not forget that by the time effect will be more than now.
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DETERMINATION OF CONSUMERS‘ ENVIRONMENTAL SENSIVITY
A survey is prepared in order to determine individual environmental sensitivity. Sample
consists of 300 people. % 52,3 of participants is men and % 47,7 is women. %42 of
participants is 16-20 years old, % 43,7 of them are 21-24 years old and rest of them (% 14,3)
is 25 and high. Majority of sample (% 85,7) is composed of 16-24 year old teenagers.
Respondents are at different level of education from primary school to university. But
university students have the major portion by % 77,3. High school and university graduates
follow them by % 9 and % 8 rate. % 78 of participants state city centre as place longest lived
in, % 18 of them live in townships. Approximately % 70 of sample indicate living in places
with more than 500000 population, places with 100000–500000 population follow it by %20
rate. % 60 of participants have 500-1500 YTL income, % 35 of them have 1500-2000 YTL.

VIEW OF ENVIRONMENTAL ISSUES
In the questionnaire, pollution types are classified in order to determine what they understand
about environmental issues. It is required from participants to give points to these issues
between 1 and 5 as 1: Unimportant 5: Very important. Table 1 represents means of points:
Table1. Importance of Environmental Issues
Pollution Types
Nuclear Pollution
Air Pollution
Water Pollution
Street Pollution
Solid Waste
Noise Pollution
Traffic Density

Mean
4,58
4,58
4,47
3,84
3,85
3,29
3,46

Standard Deviation
0,88
0,63
0,75
0,95
1,03
1,16
1,12

As seen above, pollution types that are perceived as environmental problem with highest
mean value are nuclear pollution, air pollution and water pollution. Lowest mean value
belongs to noise pollution but other of them have a value over 3,5. So it can be said that
respondents give importance to environmental issues. Results are same with results of similar
study made in 1995 and 1998. List of pollution types have not change. Comparative results
are seen in Table 2.
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Table 2: Comparative Results (1995-1998-2006)

1- Number of People
2- Number of People less then 25 years old
3- Gender

1995*
171
%87
Man: %40

1998*
236
%93,2
Man:
%54,2
Woman:
%45,8
%73,3
%66,9

2006
300
%85,7
Man: %52,3

Woman:
Woman:
%60
%47,7
4-Who Live in Cities
%70
%78,7
5-Who live in placed with population more %50
%69,3
than 500.000
6-Mean of Nuclear Pollution
4,15
4,37
4,58
7-Mean of Air Pollution
4,32
4,65
4,58
8-Mean of Water Pollution
4,05
4,33
4,47
9-Mean of Solid Waste
3,41
3,88
3,85
10- Rate of 4-5 Waste Points in Solid
%51
%66,1
%66
*Resource: Yilmaz, Ozdil, ―Economic Value of Solid Waste‖, Environment and Human
Magazine, Number 43, March-1999, pp:52.

As it seen above, participants are different individuals but have similar characteristics. In the
period, nuclear pollution mean has increased from 4,15 to 4,58, and water pollution mean has
risen from 4,05 to 4,47. Means of air pollution and solid wastes have decreased in 2006
according to 1999 but it is higher than mean 1995. 4-5 points in solid waste have stayed same
relative to 1999 but according to 1995 it have risen from %51 to %66,1. So environmental
problems have become more important in the 10 year period.
HOW IS SOLID WASTE PERCEIVED?
To determine what the solid waste concept is reminiscent of, it is asked to give points as
importance rate to the expressions in the survey. Mean Values are seen in Table 3.
Table3. Means of Opinions about Solid Waste
Expressions about solid waste concept

Mean

1- If they are picked up, there is no pollution.
2- They pollute at all events.
3- They should be used by separated at source.
4- Population growth and distorted urbanization should
be prevented in order to stop environmental pollution.

4,08
3,24
4,35
3,65

Standard
Deviation
1,06
1,30
0,98
1,34

Participants want to recycle refuse and think that if they are picked up, there is no pollution.
Also they don‘t agree with expression of solid wastes pollute at all events.
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EFFECT OF POPULATION ON SOLID WASTE IMPORTANCE
There is a significant relationship between population and importance of solid waste at 0,09
level of significance. Relation is seen in Table 4.
Table 4. Relationship between Population and Opinions about Solid Waste
Population
Less
100.000
100.001500.000
High
500.000
Total

Importance Giving to Solid Waste
1- Unimportant
2- Important
than 2 (0,06)
32 (0,94)
2 (0,04)

Total
34

56 (0,96)

58

than 3 (0,02)

205 (0,98)

208

7 (0,02)

293 (0,98)

300

Relationship between population and solid waste is examined and rates of participants who
give importance to solid waste relative to population sections are %94, %96, %98.
Differences are not significant statistically but we can say that solid waste is seen important in
all regions. But especially places with more than 500.000 population level it is seen more
important with a % 98 portion. Generally it is supposed that as population grows importance
giving to solid waste increases.
RELATION OF SOLID WASTE AND STREET POLLUTION
In conjunction with damage in reliability cells with zero and less than 5 frequencies in chisquare analysis, a significant relationship between solid waste and street pollution at less than
0,0001 significance level.
Table 5. Importance Relationship Between Solid Waste and Street Pollution
Importance
Importance Giving to Solid Waste
Giving
to 1
2
3
4
Street
Unimportant Less
Importan Relatively
Pollution
Important t
Important
1---2
1
1
Unimportant
2- Less
3
7
4
3
Important
3- Important
1
8
30
27
4-Relatively
1
2
25
56
Important
5-Very
2
1
15
19
Important
Total
7
20
75
106
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5
Very
Important
----

Total
4

2

19

11
36

77
120

43

80

92
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There is nobody with idea of unimportance of both factors. Rate of respondents who say less
important is low [%2,3( 7/300)]. Rate of respondents who say relatively important and very
important is nearly %51,3. These rates was %21,05 in 1995, and % 46,1 in 1999 (Yilmaz,
Ozdil, 1999: 54). It is satisfactory as sensitivity of two factors has increased in 2006. And
%78 of participants who give 4-5 points to solid waste consider street pollution, too
(154/198).
RELATIONSHIP BETWEEN SOLID WASTE IMPORTANCE AND USAGE OF
SOLID WASTE AS RAW MATERIAL
Cells with 0 and less than 5 frequencies cause to similar problems here. A significant
relationship between solid waste importance and usage of solid wastes as raw material is
found at 0,001 significance level. Relationship is seen at table 6.

Table 6. Relationship Between Solid Waste Importance And
Material
Usage of Solid Solid waste Importance
Wastes
as 1
2
3
Raw Material Unimportan Less
Importan
t
Important
t
1-------2
Unimportant
2-Less
1
3
6
Important
3- Important
--3
17
4-Relatively
1
7
17
Important
5-More
5
7
33
Important
Total
7
20
75

Usage Of Solid Waste As Raw

4
Relatively
Important
---

5
More
Important
1

5

2

17

13
17

5
12

38
54

71

72

188

106

92

300

Total
3

Nobody say unimportant about two factors and rate of less important is very low. % 66
(198/300) of respondents consider solid wastes as a problem and %86 (172/198) of these
respondents realize usage of solid wastes as raw material as very important. This concept has
the highest mean (4,35) in statements about solid waste.
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CONCEPTION ABOUT ENVIRONMENTAL SENSITIVITY OF CONSUMERS
It is asked from participants to score statements as a customer in order to define
environmental sensitivity. Means of score are seen in Table 7.
Table 7. Opinions of Consumers‘ about Environmental Issue
Statements About Environment
It is important to make a contribution in environmental protection as a
consumer.
Products of environmentally sensitive firms should be preferred.
It is important to pay attention to ―recoverable package‖ symbol on
products.
There is no effect of individual efforts on environmental protection.
It is important to pay attention to a product about its harm for nature
even if a price differentiation exists.
It is important to be found ―member of CEVKO Foundation‖ on
product.
Public administration should set effective policies about environment.
Civil organizations should contribute policies about environment and
effort to improve environmental sensitivity.
All organizations should work together in order to protect environment
Organizations should be quieted and should be fined in required
situations.
Environmental protection controls should be made by public
administration.
Social control mechanism should be transformed.
Individuals should have environmental culture.
All applications which are harmful for nature should be ended without
considering their economic value.
Nature can be sacrificed for industrialization.
Industrial establishments should take preventive action in order to
provide environmental protection.
Companies should make effort in order to improve environmental
sensitivity as requirement of social responsibility.

Mean
4,36

Standard
Deviation
0,94

3,77
3,70

1,12
1,14

2,72
3,44

1,57
1,14

3,21

1,15

4,28
4,21

0,93
0,96

4,21
4,34

1,01
0,98

3,61

1,11

4,06
4,62
3,73

0,97
0,71
1,26

2,36
4,57

1,53
0,77

4,21

0,88

As seen in Table 7, mean values change between 2,36 and 4,62. Respondents consider
environmental culture most important. They want firms to take preventive actions and then
work to improve environmental sensitivity. Also public control and social control mechanisms
are come into as a general view. In addition to this, they believe in positive effect of
individual efforts. Minimum means show that they don‘t join statement of sacrification of
nature for industrialization and they don‘t support conception that individual efforts are
ineffective.
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CONCLUSION
Major scientific and technologic developments in recent years provide wealth to countries and
comfort to people. But in this period an environmental disaster with air pollution, nuclear
pollution, ecologic pollution is faced with because of urbanization population growth,
industrialization.
Nature was seen an endless resource in the past but now it is received as a scarce resources
and it should be used efficiently. And importance of environmental issues has risen day to day.
Developed countries have recognized the matter of fact and have begun to design production
systems environmental harmless as they can not abandon from industrialization.
Environmental protection is possible by a culture and sensitivity. Environment will be
discussed in a long time as a major problem in front of the world. So it is important to
emphasize importance and periodical differences. In this study, we tried to determine people‘s
point of view about environmental issues and most of them consist of university students. As
a result, nuclear pollution is found as the most important problem possible to effect our future.
Additionally it is seen that every body has a responsibility on nature.
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The introduction of exotic species of livestock to México, mainly from Europe, during
colonial times produced a drastic change in many ecosystems, also in the rural economy and
lifestyle of the communities. In Baja California Sur, state located in the southern half of the
peninsula of Baja California, in NW Mexico, were introduced Spanish varieties of cattle,
goats and horses, thus, establishing a ranching tradition and generating what is presently
known as ―criollo‖ varieties of livestock. The environmental degradation and desertification
that brought this practice is causing an abandonment of agricultural practices, emigration to
urban areas and increment of poverty. This project is inspired in Agenda21, which propose the
integrated management as a tool to reach sustainable development. An integrated management
model takes many years to develop and without a serious support from the governments, it is
unrealistic to hope that will be established in the near future. The project, intends to establish
an experimental productive unit that after a trial period can be replicated in the community,
thus offering new opportunities to rural families and a reconsideration of land value. Our
thesis is that if we develop productive units that can be established and managed at the family
level, as private enterprises; they could be incorporated at the community level, for the
processing and marketing. The unit proposed consists on a goat dairy farm, which could reach
a maximum production of 500 liters of milk a day. This zone is semiarid, which has been over
grazed and its water table depleted, thus an estabulated intensive goat ranching practice has
been selected. In the first stage, a cross of local goats with Alpine and Toggenburg studs will
be used; this will lower the costs of herd acquisition. The fodder will be made with dry fiber
(corn, sorghum, alfalfa or coquia) and green matter produced in hidroponic systems by the
same farm. The unit will also have a milking station. As this productive unit will be
experimental, it will include a small cheese factory and the production will be commercialized
in the local market. We expect that will take between 8 to 10 years to develop the necessary
units to have a commercial production for foreign markets. It is hoped that the project, once
developed, will increase the income of the families incorporated, revalue the land and
recuperate the interest for agricultural practices. The experimental unit is due for financial
support from the government, although the authors already own the land, a herd of 70
―criollo‖ goats, pastures and some infrastructure. All the technical and cost calculations have
been already submitted to the government authorities (Federal and State levels). An
environmental plus, would be the release of the pressure on grazing land allowing its
recovery.
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Introduction
Almost all the species of livestock common in Europe were introduced in Mexico. Thus,
domesticated exotics were abruptly introduced in the ecosystems, causing drastic
environmental changes. The colonization of Baja California Sur, located in NW Mexico, was
accompanied by the introduction of cattle, goats and horses, thus, establishing a ranching
tradition here. The great degradation of the natural resources is causing an abandonment of
agricultural practices, an emigration of youth to the cities and the selling of rural land. The
accelerated development of tourism, has unchained a process of land speculation, mainly by
foreign real state companies which buy the land at an extremely low cost and sell it at very
high prices. In this process, the farmer loses his land and in a short time is left with no money,
thus becoming poorer and easy prey for very low income labor.
Considering this scenario the region needs social and economic alternatives that allow its
communities to survive. The State Plan for Development (Plan Estatal de Desarrollo 1999 –
2005 and 2005 - 2011) establishes the need of a new approach to solve the problem of
agrarian development. This new approach must be based on precise evaluation and diagnostic
of the human and natural resources of each community, as well as on their own needs and
expectations. According to the Plan, this strategy will allow an active participation of the
communities in deciding their forms of development. That would give an opportunity to work
towards the governability of these communities and in this way open a door for the
establishment of democracy, in the modern sense. The official approach points to the social
and economic structural reorganization of the rural production in the regions that compose the
state territory.
This regional planning is based on a hydrological basin model, considering that we deal with
a semi-arid region, where the most limiting factor for agricultural development is the
availability of ground water.

Poor Social
Environment

Deficient
Economic
Environment

Highly Modified
Natural
Environment
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It is expected that these changes will take place in a long range term, since would be
impossible to change the socioeconomic structures established for almost a century. In this
sense, the State Plan adopts a two way strategy, on one hand the development of infrastructure
and basic services, and on the other hand the adoption of actions towards the modification of
the socioeconomic structures of the region. The development of the agricultural practices in
the San Juan de los Planes basin, started in the fifties (decade starting in 1950), reaching a
climax on the seventies and then went downhill in the nineties. The water table was over
exploited and the signs of saline intrusion in the wells obliged the government to close many
of them. The problem is getting worst with time, leaving the land useless, without possibility
of cultivation. This problem requires the search of new alternatives which involves changes in
the social structure and the introduction of new technologies and economic models.
Thus, our proposal comes to fulfill a need of the government, as well as a need of the
community: to restructure the productive system. It is a viable alternative that at difference of
the traditional practice will first test the model in an experimental productive unit and then, if
successful, will be transferred to the community. The goal is to eventually, develop a goat
dairy micro region, based on intensive management units supported by the use of hydroponic
green fodder, and sized to be managed at the family level. This will allow the use of small
quantities of water, reduced space and high sanitary control. Will also, permits to monitor the
production, the health and genetic quality of the herd and strict costs of production.
Study Area
The study area is within the Borough (Delegation) of San Juan de Los Planes, and located at
Lat. 24º 23‘ N and Long.109º 56‘ W (Fig. 1). The vegetation is typical of the arid coastal
desert, belonging to the Gulf Coast Desert Subregion, characterizes by low and succulent
plants, sporadic flowering and slow growth, which is already highly disturbed (Roberts 1989,
Maya & Guzmán 1998, INEGI 2001).

Figure 1. San Juan de Los Planes, Baja California Sur, México. Geographical position: 23º 58‘
N and 109º 56‘ W.
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The Conservation Science Program of the WWF has identified 825 terrestrial ecoregions
across the globe, as priority areas for conservation due to their biodiversity, and assigned the
key number NT1324 to the San Lucan xeric scrub ecoregion, where our project is located.
This ecoregion is in the Cape Region, in the southern end of the peninsula of Baja California
Sur, which is of Neotropical origin, compared to the Nearctic genesis of the rest of the
Peninsula (Olson et al. 2001, WWF 2001). It is also included within the Sonoran-Baja Deserts
ecoregion, according to a wider classification also presented by the WWF, under the Global
200 project (WWF 2001).
The project area is located in San Juan de los Planes borough, in the hydrographic basin of
San Antonio–San Juan de los Planes, within the municipality of La Paz, Baja California Sur,
Mexico. The municipality covers a 20,274.98 Km² territory, and most of it is mountainous and
arid desert, not proper for agricultural practices. The head of the borough is the village of San
Juan de los Planes, at 42 km from La Paz and 194 km from Los Cabos, the two closest
potential markets.
The Project Description
According to interviews with experienced ranchers of the region we, a priory, design the size
of the module in the range of 200 to 300 animals. This estimation is based in the amount of
labor needed to handle the module, which will be basically composed by the herd enclosures,
feed lot, an area for free raging, where to allow the animals to exercise, the milking station,
the kids lot, the hydroponic greenhouse, and the pasture storage. We are not considering the
cheese factory as part of the module, since the processing and marketing of products will be a
separate operation, basically planned as a community business, probably as a cooperative.
Thus the milk producers will sell their milk to the cheese plant. In this way we expect a better
performance and efficiency at each level of the production chain.
One of the key elements of each dairy farm or unit will be the use of hydroponic fodder.
Primary trials have shown that hydroponically germinated corn, only with water as a medium,
is an excellent feed. It takes from 10 to 12 days to be at its best as a fodder. We estimate that a
120 to 150 m² greenhouse will produce around one ton of green fodder a day, which will
basically cover the needs of a module. The proportion of hydroponic fodder and pasture to be
used is about 3:7 respectively. For the dry fiber part (pasture) is intended the use of corn,
sorghum, alfalfa or coquia. The first three crops are common in the area and the coquia is just
being introduced with very good results. Hydroponia present great advantages for
environmental conservation practice as well as in economic terms; it saves considerable
amount of water and the product is of the highest quality. For each kilogram of seeds the yield
is over 12 kilograms of fodder. Besides the herd enclosures and the greenhouse, the pilot
module will include a cultivation field of three hectares, with good water supply which will be
dedicated to the production of one or more of the crops selected to cover the needs of fiber in
the diet. In total the module will use 5 hectares of land.
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There is no much local experience with the production of greenhouse fodder, so the model
proposes to start with the acquisition of a 60m² commercial greenhouse, in order to learn its
management and adapt it to the local climate conditions, to the hardness of water and the
types of fodder to be produced. It will be essential to select the right type of shade screen to
use in the summer and winter seasons, and to control the humidity levels within the
greenhouse. Trial exercises have shown that plants are very sensitive to fungus and bacterial
infections. Thus, temperature and humidity have to be strictly controlled. The pilot module is
intended to serve as the experimental unit that will allow setting the methodological process
and standards, to acquire experience in the management and production of goat milk, to
evaluate costs of production and as the training base for the local ranchers interested in
starting their own units. It is also intended to provide studs to the starting units, in order to
upgrade the quality of the breed, since the proposal is to start the herds with criollo females
and alpine, Toggenburg or Nubian studs.
Discussion
Our thesis is that if we develop productive units that can be established and managed at the
family level as private enterprises; they could be integrated, at the community level, in the
processing and marketing. We are not proposing a new model; rather, we are taking advantage
of different sustainable experiences, which can be put in practice in San Juan de los Planes.
The more novel and challenging part of our proposal is to incorporate new productive
techniques, in a community and region, which is by tradition very conservative when it comes
to accept changes. We must consider that the Mexican policies and developing programs has
been historically very paternalistic and generally based on decisions taken by the Central
Government with very little or no knowledge of the real needs of each particular community
and their natural resources. These programs, with few exceptions, have ended up in failure
and demoralize the people; on the other hand, they see these programs as a source of income
since the government never monitors them or request results. As a conclusion, it can be said
that the Government strategy for rural development is obsolete and has failed to fulfill the
needs of the communities, nevertheless, the Government is aware of this situation and is in
the process of establishing a new planning strategy, in agreement with the present needs of the
country, and the region in particular. This new action plan contemplates the support to projects
that will help to impel it, and brought forward by different sectors of the community and
Universities.
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Fundemantal change in the last three decades has seen in our world. World trade volume has
increased at an annual rate of 6 percent since the beginning of 1980‘s. The increase in world
trade volume was more than world output and it has increased at an annual rate of 3.5 percent
in the same term. WTO affected the development of world trade volume, positively.
Developed and developing countries started the liberalization of international trade
respectively. The world has also seen enormous environmental change. Global carbondioxide
emissions, and increase in nitrogen is creating deserts of lifelessness in our oceans and lakes.
Economic theory offers a causation between trade liberalization and environmental quality.
Trade liberalization can benefit the environment by increasing economic growth and
providing resources for resolving environmental problems. Trade liberalization can also harm
by stimulating trade in environmentally-damaging products. In addition, environment can
create employment and lead to job losses. Environment can also causes health problems.
Trade-environment create new challanges. The relations between trade and environmental are
dynamic and complex. This paper is aim to analysis the linkages between trade and
environmental. In particular, this study will examine from the perspectives of economic and
social the linkages between trade and environment.
1. Introduction
Trade liberalization can benefit the environment by increasing economic growth and
providing resources for resolving environmental problems, by increasing trade in
pollution-control products, and by eliminating government policies that contribute to
market failures. Trade liberalization can also harm the environment by promoting
economic growth under conditions of market failure, and by stimulating trade in
environmentally-damaging products (Wilson; 1994). In addition, environmental impacts
include those measured by air, water or land pollution associated with the enterprises
producing traded products. There could also be natural resource, leading to either higher
or lower resource depletion or environmental degradation, depending on the scale and
resource-efficiency of enterprises following liberalization. (UNEP: 2001)
The process of economic globalization is also leading to serious problems Trade policies
are clashing with environmental standards, undermining national environmental
protections. Forests, fisheries and other treasures of the world's natural heritage are
overexploited as they are subjected to global market demands. In the last fifty years, the
world has also seen enormous environmental change. Global carbondioxide emissions,
and the steady increase in nitrogen releases from cars and fertilizers is creating deserts of
lifelessness in our oceans and lakes.
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Human have changed ecosystems more rapidly and extensively than in any comparable
period of time in human history. The net loss of global forest area during the 1990‘s was
about 94 million hectares. Half of the world‘s fish stocks are being fished at their
biological limits. In twenty years 3.5 million people will live in countries facing ―water
stress‖ less than 1,000 litres of water per year per person (UNEP; 2000: UNEP; 2001).
Environment can also create social effects. Preserving and improving the environment
can provide new job or cause job losses. Moreover, the income gap between rich and poor
continues to increase and poorer households face relatively greater financial impacts from
the introduction of environmental politicies than wealthier households. In addition,
environment-related health problems have increased, particularly environment-related
health problems in children has been growing over the past decade.
In generally, the relationship between trade and environment is discussed from the
different points among the scientists. Up till now, many researches have been studied on
this subject. In this article, it will be discussed the environmental effects of trade
liberalization and environment-related social effects, and will be examined by economic
point of view. In this respect, the article is organized as follows: section two reviews
economic and social the linkages between trade and environment. Section three focuses
debates on trade and environment. Section four presents possible proposals against
problems of trade-environment. Finally, section five draws general conclusions.
2. The Relationship Between Trade and Environment: Economic and Social Links
The neo-classical theory states that free trade strategies lead to a win-win result : all
participants gain. Trade promotes economic growth and welfare improvement in the exporter
as well as the importer country. Growth enables governments to tax and to raise resources for
a variety of objectives, including the abatement of pollution and the general protection of the
environment. Moreover, growth affects positively the demand for a good environment. Also,
trade enables pollution fighting-technologies available elsewhere to be imported. Free trade
can lead to better environmental outcomes also from a shift in the composition of production
(Muradian-Martinez; 2001).
Strong empirical evidence supports economic theory that free trade creates growth in per
capita income and wealth as well as other social benefits, such as individual liberty. The great
spurts of modern economic growth occurring over the past 200 years, both in individual
countries and in the world as a whole, have coincided closely with periods of liberalization of
trade and commerce. Those developing countries that have made the most economic progress
since World War II are those that have liberalized trade and promoted exports. Political
democrazation, entrepreneurial development, rapid technological advance, free flowing
scientific information, and open capital markets are synergistic with each other and lead to
economic growth and development. The demand for environmental amenities is highly
responsive to increase in income. Trade also facilities the transfer of technologies, including
those that economize on environmental goods. Compared with autarky, international trade
also conserves the use of scarce natural resources, including those that are closely associated
with environmental quality, such as forests and water (Gardner, 2004).

1400

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Environmental effects of trade liberalization can be group into five broad categories of:
Product effects, scale effects, structral effects, technology effects, regulatory effects (UNEP:
2001). Product effects occur when the products have an impact on the environment or
development. Some of the products traded may be environmentally, friendly, while others
may be dangerous to the environment. Product effects therefore can be positive or negative,
depending on the nature of the products traded as well as their volume(UNEP, 2001). Scale
effects occur when liberalization causes an expansion of economic activity. If the nature of
that activity is unchanged but scale is growing, then pollution and resource depletion will
increase along with output. Structral effects occur when increased trade leads nations to
specialize in the sectors where they enjoy a comparative advantage. When comparative
advantage is derived from differences in regulatory stringency then the structral effect of trade
will exacerbate existing environmental and social problems in the countries with relatively lax
regulations. Technique effects can lead to a decline in pollution per unit of output. The
liberalization of trade and investment may encourage the transfer of clenear technologies to
developing countries (Gallagher and Taylor, 2003) Trade reforms may have regulatory
effects, that is, may have impact on environmental regulations and standards. On the positive
side, trade agreements include measures to improve environmental standards. But it is also
possible that particular provisions of trade reforms may affect on a government‘s ability to set
environmental protection standards (UNEP,2001).
The relationship between trade and environment can be formed by income side. Income
effects are central to analysis of the environmental Kuznets curve - the relation between
pollution and per capita income. One of the leading explanations for the improvement in
environmental quality in rich countries is that environmental quality is a normal good, and so
governments who are responsive to consumers regulate pollution more intensively in higher
income countries. There is some evidence to support income effects. Dasgupta et al.(1995)
develop an index of environmental policy. Their index is highly correlated with income, with
high income countries having more effective policy. Pargal and Wheeler (1996) in their study
of Indonesia find that the effectiveness approaches in influencing environmental quality are
positively correlated with income. Income effects are important the effects of trade on the
environment because the motivation for trade liberalization is usually to increase real income
in a country. However, where there are income effects, there are typically substitution effects
as well. And since trade liberalization changes relative prices, we should expect both income
and substitution effects to play an important role in determining the responsiveness of
environmental policy to trade liberalization (Copeland, 2005).
Another relationship between trade and environment is foreign direct investment. Trade and
particularly foreign direct investment in developing countries in the long-term are very good
for the environment. Foreign direct investment in developing countries, it's good in the shortrun as well, particularly when multi-national firms invest in developing countries, it can be
seen an increase in the standards of living there. In addition, when firms invest in developing
countries, they build plants. This begins to put pressure on firms to lift their environmental
standards up to the levels both for occupational safety and health and environment protection
in the developing world. So both in the short-term and in the long-term, international trade
and foreign direct investment are friends of the environment (Portney, 2000).
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As trade creates important effects, environment can create social effects : environment-related
employment effects and health effects. Environment-related employment effects can be
classified into different categories: positive and negative effects or direct and indirect effects.
Preserving and improving the environment can create new or preserve existing jobs. People
are employed in the design, construction and operation of pollution abatement equipment and
facilities. Employment may also be increased by specific job creation programmes directed
towards environmental projects. On the other hand, environmental programmes can force
plants to close down. They can cause price increases, and thus lower demand, production and
employment. And they might induce firms to shift new production capacity to foreign
countries which have less stringent pollution control regulations. Direct employment effects
are the first round changes in demand, output and employment induced by increased
expenditures in environmental protection. Environmental expenditure involve, along with
other non-environmental expenditures, indirect. These can include employment effects due
to: the demand for intermediate goods and services induced by environmental expenditures,
multiplier effects through increased wage incomes generating further demand and
employment, relative wage and price effects, and displacements effects due to the diversion of
regular investments by pollution control investments (OECD, 2003).
Pollution abatament activities also require labor input. Thus, environmental regulations may
also create jobs – sometimes in the same industry, or even in the same firm. In addition,
environmental regulation may cause firms in a particular industry to shift production and jobs
from areas not attaining federal air quality standards to those in attainment. Job loss in one
area is then accompanied by job creation in another. (Morgenstern, Pizer and Shih, 2002)
Environment can also affects different members of society. Poorer households face relatively
greater financial impacts from the introduction of environmental politicies than wealthier
households. There has also been some concern that poorer households reap fewer of the
benefits of such policies, facing greater exposure to local air pollution and other
environmental risks such as those which arise from living in proximity to manufacturing
establishments or hazardous waste treatment and disposal facilities.(OECD, 2006).
Environment can have important effects on human health. Millions people die from urban air
pollution, and there is reason to believe that the urban poor suffer most. These environmental
risk factors contribute less than 5 percent of the disease burden in rich countries, despite much
higher levels of urbanization, industrial development, and energy consumption – all of which
are usually associated with environmental pollution and health problems. It is true that general
health status is better in rich countries; the total burden of illness and death from all causes per
million people is about half that in developing countries. Still, the disease burden from
environmental risks in the rich countries is smaller than in developing countries (Lvovsky,
2002).
As a result, the relationship between trade and environment is both economic and social. On
one hand, trade provides economic growth, and economic growth contributes environment
quality. On the other hand, if economic growth is provided, negative effects of environment
on human life is decreasing such as environment-related negative employment effects and
negative health effects.
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3. Debates Between Trade and Environment
The trade and environment debates continue in a vast field. According to Bhagwati and Dixit
trade is a mechanism that transfer the goods of the industrialized world to less-developed
countries, and this view is supported by history. Throughout the twentieth century, and
especially its second half trade liberalization brought huge welfare benefits to Southern
countries; Bhagwati therefore argues that trade liberalization should continue.
Environmentalists agree that trade leads to economic growth and economic growth is good for
populations. Where economists and environmentalists disagree is in the relationship between
growth and the environment with economists arguing that growth helps the environment and
the environmentalists that it hurts, If it is true that the environment is doing well, then
economists can contunie pursuing growth as usual. Environmentalists, however, maintain that
the environment is not doing well and that it will not support continued, trade driven growth
of the global economy (Lofdahl, 2002).
One of debate focuses on pollution-intensive industries. This debate has reflected concerns in
developed countries that their competetive position would be croded by environmental
regulations that encourage pollution-intensive industries to move to countries with lower
standards. Environmentalists, on the other hand, fear that increasing trade integration and the
competition for investment and jobs may lead to a ―race to the bottom‖ on environmental
regulations, as national governments find it more difficult to internalize environmental and
social costs into prices (Busse; 2004).
Another key point of disagreement is the role of international competition in determining
environmental and labor standards. Some researchers argue that competition promoted by free
trade will encourage lowering of environmental standards and wages at a global level,
producing environmental deterioration in both North and South and lower wages and
enlargement of unemployment in the North. According to this position, free competition
between different cost-internalising regimes is utterly unfair because it would produce a ‗race
to the bottom‘. Overpopulation and the high rates of population growth in the South will
collobarate to maintain the wages in poor countries low and to push the northern wages
downward (Muradian-Martinez, 2000).
The links between trade and environment are brought into clearer focus in the case of regional
trade agreements. On the one hand, if trading partners have dissimilar environmental
endowments then the potential economic and environmental benefits of reallocation of
production along more efficient lines is likely to be considerable. Moreover, these benefits
may be complemented by benefits from increased diffusion of more advanced technologies
and increased demand for environmental quality, with relatively poorer countries likely to
benefit more. However, on the other hand, there is likely to be considerable tension between
the potentail gains from regional trade liberalisation and the perceived costs to individual
countries and sectors (Johnstone, 1999).
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In a global market, countries with weak property rights sell their natural resources to countries
with strong property rights. Trade thus pressures importers to weaken their own
environmental standards, thus proviking a worldwide race to the bottom. A classic example of
this is the export of fish from countries with an unregulated fishery to those with fishery
regulations., but one can easily expand the notion of a resource to include clean air or water.
A country importing dirty products essentially leaks its polluting to exporting countries that
have less strict standards. (Yu, Sutherland and Clark 2002)
International organizations have started considering the importance of environmental
concerns in their policies. In the early 90‘s IMF also decided to include environmental
considerations in its lending programs, since major environmental problems could affect
macroeconomic variables, thereby threatening stability. International organizations have also
developed purely environmental facilities making environmental governance and policy an
issue of its own in international lending. But although international organizations have been
developing environmental issues in their policy making, critics still consider their programs
and policies to have mainly adverse effetcs on the environment. International organizations
are critized for being badly coordinated and even for not considering environmental problems
as their priority in their relations with borrowing countries. International organizations are
accused of harming the natural environment. Clearly, the question whether international
organizations harm or benefit the environment is empirical in nature (Dreher, RamadaSarasola, 2006).
Another debates focuses negative social effects of environment. One of debates is about
whether environmental regulations create employment or not. The employment impacts of
environmental policies was first raised as an issue at the beginning of the 1970‘s when such as
policies were introduced. The question of the relationship between environmental policies and
unemployment came back at the surface in the 1990‘s when many countries faced high level
of unemployment (OECD, 2003).
Morgenstern et al.(2002) examined the effects of environment on employment. Morgenstern
et al. anaylzed four heavily polluting industries: pulp and paper, plastics, petroleum, and steel
in US. Between 1984 and 1994, total environmental expenditures rose by $ 4.9 billion.
During the same period total production employment in those industries declined by almost
632.000 jobs. The environmental spending may have accounted for the loss at most 14.000
jobs, or about two percent of the jobs lost over the period. On the other hand, environmental
spending may have created as many as 29.000 jobs. There are strong positive employment
effects in industries where environmental activities are relatively labor intensive.They found
that their results don‘t support the notion of a jobs versus the environment trade-off. They
believe that this subject is politically and emotionally charged topic that attracts attention.
According to them, both employers and employees overestimate the potential for job loss
associated with environmental regulation or firms may fear that they will be less adept in
responding to new regulation than their competitors.
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Narayanan examined the existence of trade-off between environment and employment in the
Indian textile industry, by determining the impacts of environmental regulations on the
employment. He found that environmental regulations enhance the efficiency of process in the
sub-sectors, thereby increasing output and employment. However, the external ban on azo
dyes exerts a negative impact on the employment of the industry as a whole though it has had
no impact on the pollution intensive ones. So, environmental regulations need not affect the
employment in the future and the possible job loss might be compensated by the job
requirements arising from the compliance to these regulations (Narayanan, 2005).
OECD work indicate that environmentally-related activities in the private, public and tertiary
sector have become a significant source of employment in a number of OECD member
countries. Existing data show that the direct employment effects in the environmental goods
and services sector alone vary between 0.4% and 3.0 % of total employment in OECD
countries; and between 1% and 1.5% in the majority of countries. According to OECD, the
economy-wide employment effects resulting from environmental policies are very limited.
But environmental policy can have some effect on employment in the short term and in
specific sectors. (OECD, 2006)
Harabi investigated emprically the factors affecting direct employment changes due to ecoinnovations at the firm. He used data from around 1600 firms in five different countries.
(Germany, Great Britain, Italy, Holland and Switzerland). He has obtained the following
empirical results: Firms investing in relatively important labor cost saving product
innovations that have not been subsidized by the state and pursuing a market driven business
strategy that leads to increase of their sales in industries in which they have a market power
also increase the likelihood of their achieving a positive long term direct employment effect.
Firms that deviate from this ideal portrait do not have positive direct employment effects
(Harabi, 2005).
Another debate is effect of environment on human health. Environmental factors are a
significant determinant of health and illness in poor countries. In general, environmental
health risks fall into two broad categories: traditional hazards related to poverty and lack of
development, such as lack of safe water, inadequate sanitation and waste disposal, indoor air
pollution, and vector-borne diseases; and, modern hazards such as urban air pollution and
exposure to agro-industrial chemicals and waste that are caused by development that lack
environmental safeguards (www.worldbank.org).Traditonal environmental hazards affect
developing countries and the poor most. Modern threats to human health prevail in industrial
countries that have managed to reduce their citizens‘ exposure to traditional environmental
hazards. But the urban poor bear the brunt of air pollution. Urban air pollution, for example,
hits its highest levels in China, India and a number of cities in Asia and Latin America. Urban
people often live in densely populated neighborhoods where dirty household fuels are used
and where garbage is burnt nearby and that are close to traffic corridors or industries. Thus,
the poor of this world are increasingly experiencing the ―double burden‖ of both traditional
and modern environmental health risks. Poor people typically face greater environmental
health risks because of basic infrastructure services and unhealthy locations (Lvovsky, 2002).
Environment-related health effects, particularly in children, has been growing over the past
decade. Many OECD countries are reporting asthma epidemics exacerbated by air-pollution.
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For example, in the United States nearly 1 in 13 school age children (approximately 4.8
million in total) has asthma, and the rate is increasing more rapidly in school age children than
in any other group. (OECD, 2006) In addition, in low income countries, the rate of under-five
mortality is larger than middle income or upper income countries (Table 1 ).
Table 1: Environment and Health
(under-five mortality rate/per 1000 live births)
Low Income Countries
122
Middle Income
37
Lower Middle Income Countries
40
Upper Middle Income Countries
28
Low and Middle Income
86
Resource : The World Bank, Little Green Data Book, 2006.
As a result, trade versus the environment, environment versus labor: it's a false opinion. There
is no trade-off here. Trade promotes economic growth. Economic growth benefits the
environment in the long term. And environment also creates employment in long term. The
effect of environment on human health is about economic growth. When countries develop,
this problem will be removed. In the following section, existing suggestions are given.
4. Different Proposals about Trade and Environment
The debates on trade and environment also bring different solutions on this subject. There are
many proposals to help deal with different kinds of problems that arise in this trade versus the
environment debate. They can be grouped into four categories : market-based regulations,
legal and institutional regulations, financial regulations, and managerial regulations. One
approach to solve the problems with trade and environment is market-based regulations. One
way to address environmental issues is to remove obstacles to incomplete markets. The vast
majority of environmental degradation can be attributed to situations in which environmental
resources are not properly valued, leading to so-called positive or negative externalities.
These arise due to inefficient property right systems, or imperfect or asymmetric information,
and government failure, where government policy focuses more on special interest groups
rather than the general public (Busse, 2004). Another way to address environmental issues in
the context of trade is to encourage countries, and work with together to eliminate harmful
subsidies. To eliminate government subsidies that harm the environment, including energy,
agriculture and fishing subsidies can be helped achieving environmental objectives.
(Nordstrom and Vaughan 1999, Portney, 2000). Another proposal that has been discussed to
address environmental degradation of individual firms or countries is eco-labelling schemes.
Product labelling requires that imported goods be distinguished by labels that state, for
instance that the product has been produced without, or with very little, environmental
degradation. Consumers in industrialized countries might be ready to pay a higher price for
improved standards. This approach could also lessen concerns about low standards expressed
by trade unions in high income countries and non-governmental organizations, and could
provide an incentive for firms in the exporting nations to upgrade their standards without
binding rules.(Busse, 2004)
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The second approach to deal with these issues is use of multinational environmental
agreements (Portney, 2000) and to have an international environmental organization (Burtless,
2000). Portney discussed that it is necessary to negotiate multilateral environmental
agreements, and it is necessary to work with the World Trade Organization, so that when those
multinational environmental agreements do have provisions that allow for penalization, trade
restrictions on signatories that are not enforcing the terms of the agreement, that the WTO will
recognize the legitimacy of these things and will not shoot down multilateral, environmental
agreements because of trade concerns. According to Portney, the World Trade Organization
has been created to facilitate and enhance world trade. It's probably not the right place to try
to hash out disputes over differing environmental standards from country to country. The
creation of a world environment organization can be a solution. To discuss concerns about
international environmental practices outside of the WTO and trade forum would be
conceivable to create or strengthen an environmental branch in the world court to deal with
tuna, dolphin, shrimp, sea turtle, and other kind of international environmental disputes.
The third approach is financial. It can be provided direct assistance to developing countries so
that to the greatest extent possibly they can leap frog the dirty technological periods In order
to do this, developed countries have to be willing to extend international aid. (Portney, 2000).
Especially, technical assistance which is supported with financial aid can introduce cleaner
and more environmentally friendly methods of production abroad. (Oates, 2000)
The fourth approach is to reinforce relationships among countries. The best policy for
developing countries, the generalisation of a development path intending to change current
comparative advantages and to reinforce country networks of co-operation and trade.
(Muradian- Martinez-Alier, 2000) Policy coordination between developing and developed
countries is also vital to minimize environmental costs. Hovewer, the challenges differ: the
developing countries face the challenge of the minimizing pollution level while the developed
countries that of reducing it. Both activities require coordination among the countries. The
reason trade and environmental disputes is the reliance on political rather than economic /
technological solutions. The intensity and type of environmental measures vary across issues
and countries. Therefore harmonizing environmental measures can create an inefficient
atmosphere. (Jayadevappa and Chhatre, 2000) Public accountability and good governance are
essential to good environmental policy. A superior solution can be to evaluate the likely
consequences of proposed policies from the economic and environmental perspectives,
simultaneously. This would lead not only to a more constructive dialogue between economists
and environmentalists but also to better trade policies that would take into consideration the
world‘s poor and the global environment. (Nordstorm and Vaughan, 1999).

1407

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

5. Conclusions
This paper aims to examine the relationship between trade and environment from the point of
economic and social links. The relationship are dynamic and complex. Economic activities
are dependent on trade and environment. The trade-environment has been shown emprically
to create some problems. Trade can create additional environmental pressures. At the same
time, environmental pressures can create health and employment problems. One probable
solution is economic growth. Economic growth can provide better living conditions. The
other solution is to approach these problems from multidimensional perspective. The trade
and environment relationship is not a homogeneous that can be seperated. The problem is
itself a multidimensional that cannot be solved according to one dimensional perspective.
Many researches brought solutions about this subject. All of them is convenient to meet
environmental needs at present and in the future. In this respect, trade-environment related
problems can be evaluated with market-based, legal/institutional, financial, and managerial.
(Table 2) This solution will also provide important results for sustainability.
Table 2: Regulations about Trade and Environment
Market-Based Regulations
 Eco-labelling
 Remove obstacles
 Eliminate harmful subsidies
Legal /Institutional Regulations
 Multinational Environmental Agreements
 Discuss outside of the WTO
 International Environment Organization
Financial Regulations
 Direct asssistance
 Technical assistance
Managerial Regulations
 Reinforce relationship among countries
 Policy coordination
 Public accountability and good governance
 To evaluate simultaneously
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Ecotourism, which was developed in reaction to mass tourism, protects natural and ecologic
balance and is regarded as a kind of environment sensitive tourism, is one of the important
means in handing on natural, ecological and cultural structure for the next generations by
contributing to the conservation of natural, cultural, and historical values making radical
changes in them.
This research intends to determine the natural, cultural and historical potentials of BeyĢehir
National Park, assess them in terms of ecotourism, and develop strategies of conservation and
use in order to ensure their sustainability. In this context, firstly, area analyses and
observations were made and interviews were held with authorized people. A SWOT analysis
was conducted so as to reveal the strengths and weaknesses of the research area and determine
the opportunities and threats faced; on the other hand, a questionnaire was prepared to
determine people‘s views in this regard, their participation in and contribution to tourism
activities. As a result of the evaluation of the data obtained, strategies were developed in order
to consolidate the weaknesses of the research area, prevent threats and ensure the
sustainability of the natural and cultural potentials.
Key Words: Tourism, sustainable tourism, ecotourism, Beyşehir National Park, Beyşehir.
1. Introduction
Tourism, which is regarded as a variety of activities integrated with the purposes of vacationentertainment, self-refreshment and self-improvement and spending leisure time, which arises
from the desire of the individual to travel different places from working and living place, is
one of the most significant and most emphasized social facts in the present. The kind of
tourism which is introduced by three concepts; sea-sun-sand (3S), also known as mass
tourism, finds acceptance as an event which is blended with vacation, entertainment and
spending one‘s leisure time. Non-recoverable negative effects of mass tourism on local
cultures, eco-systems, environmental and socio-cultural values, developing the new formulas
such as the ―all inclusive system‖ in recent years, have decreased to interest to the mass
tourism. These reasons have increased the needs of alternative kinds of tourism which are
integrated with the nature, blended in different cultures and new tourism destinations out of
the daily lives, consider next generations [9]. Alternative kinds of tourism have emerged as
the result of these needs and requirements.
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Ecotourism, which is sensitive to environment, is one of the significant means of sustainable
tourism because of the fact that it provides support for the people to protect their freedoms in
the most appropriate way without causing major changes in their social, cultural and historical
values and in their lifestyles [6].
2. Environment Sensitive Tourism: Ecotourism
Ecotourism is one of the most popular and fastest growing tourism market in the present.
Growth rates for ecotourism are estimated to range between 10% to 30% annually compared
to 4% for tourism overall, with the greatest growth in the ecotourism industry anticipated to
occur in the international market [1-5-10-11-14].
The Ecotourism Society (TES 1998) defines ecotourism as: ―purposeful travel to natural
areas to understand the culture and the natural history of the environment; taking care not to
alter the integrity of the ecosystem; producing economic opportunities that make the
conservation of the natural resources beneficial to the local people” [7-15]. Similarly, The
World Conservation Unions (IUCN) Commission on National Parks and Protected Areas
(CNPPA) also defines ecotourism as: ―environmentally responsible travel and visitation to
relatively undisturbed natural areas, in order to enjoy and appreciate nature (and any
accompanying cultural features & both past and present) that promotes conservation, has low
visitor impact, and provides for beneficially active socio-economic involvement of local
populations” [15-4-16].
The above definitions indicate that ecotourism is a complex phenomenon, involving
integration of many actors including tourists, resident peoples, suppliers, and managers and
multiple functions (Ceballos-Lascurain 1993). They also suggest that, in ecotourism, natural
areas and local populations are united in a symbiotic relationship through the introduction of
tourism [15-16].
Ecotourism is operationally characterized as a form of tourism activities and development that
produces;
- A minimal negative impact on the host environment,
- An evolving commitment to environmental protection and conservation of resources,
- A generation of financial resources to support and sustain ecological and socio-cultural
resources,
- An active involvement and cooperation of local residents as well as tourists in enhancing the
environment, and economic and social benefits to the host community.
Ecotourism is expected to be environmentally and socio-culturally sustainable. Most
definitions of ecotourism posit sustainability as a requisite characteristic. Ecotourism that
emphasizes the appearance of sustainability based on adherence to best practice thresholds
and timely rectification of any inadvertent negative impacts that are identified [17-8-3].
Ecotourism, which is now performed all around the world in order to explore places which the
people have not seen before, has also frequently came up on the agenda in our country in
recent years.
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Turkey has a wonderful biodiversity as the result of its climatic diversity, in addition to its
rich historical and cultural heritage and has also an incomparable richness with its natural
values such as its mountains, forests, highlands, coasts, lakes, rivers, with its flora and fauna
and interesting geological formations like caves and canyons. These riches make Turkey a
place of interest for ecotourism [13-12].
3. Method
The aim of the research is to develop the balance between conservation use strategies for
future in order to determine the natural, cultural and historical potentials of BeyĢehir National
Park, which has mostly rural characteristics and in which tourism potentials can not be fully
evaluated, to evaluate these potentials in terms of tourism and to ensure its sustainability. In
this context; SWOT analysis was performed in order to determine strengths-weaknesses and
opportunities of the research area and the threats which it faces to, a questionnaire was
applied in order to determine resident people‘s ideas on this topic, their participations in
tourism activities and their contributions to tourism. The survey study was conducted on 73
respondents by taking the 0.001 sample of the population (54.734 people) of the BeyĢehir
National Park by using SPSS 13.0 software. After the evaluation of the data gathered from the
research, strategies were developed in order to strengthen the weak points of the research area
and to prevent threats, and suggestions were brought forward for ensuring the sustainability of
its natural, cultural and historical potentials.
4. Site Description: BeyĢehir National Park
BeyĢehir, located in the Lakes District of the Mediterranean Region, is an important crossing
point of the region. The distance of BeyĢehir from its south end to the Mediterranean is 65
km. It is bounded by city of Konya to the east, Doğanhisar, Hüyük and Ilgın to the north,
Derbent to the north-east, ġarkikaraağaç and Eğirdir to the north-west, YeniĢarbademli to the
west, Sütçüler to the south-west, Derebucak to the south and SeydiĢehir to the south-east
(Fig.1.).

Figure 1: The Location of BeyĢehir

1413

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

The boundaries of the BeyĢehir National Park, which was announced as a national park in
1993 because of its natural and historical values, formed the universe of the research (Fig.2.).
BeyĢehir National Park, which is spread on an area of 88.750 acre and which also includes the
BeyĢehir Lake, encloses the central district of BeyĢehir, the townships of YeĢildağ, Kurucuova
and Gölyaka and the villages Çiflikköy, Akburun, Bademli, GölkaĢı, Karadiken, KuĢluca,
Budak and Çukurkent. There also exist 33 islands which are of importance in terms of their
historical and natural values within its boundaries.

Figure 2. The Boundaries of BeyĢehır Natıonal Park
The evaluation of the natural, cultural and historical resources of the research area in terms of
ecotourism can shortly be summarized as follows;
The history of BeyĢehir and its environs reaches back to the Neolithic age. Although BeyĢehir
had lived under the rule of the Lydians, Persians and Romans, it gained its real identity during
the Seljuk period. BeyĢehir, being the settlement of the ancient civilizations, is at the same
time one of the rare region where many scenic beauties exist together. There are many
monuments and artifacts belong to this age like Eflatunpınarı (Fig. 3) and ruin of the Misthia
Antique City.
The main important historical artifacts of the district are The Kubadabad Palace (Fig. 4),
which was established as the summer residence of Seljuk Sultan Alaeddin Keykubad in 1228,
lies on the coastal of BeyĢehir Lake, on the skirts of the Anamas Mountain, Eşrefoğlu
Süleyman Bey Complex which was built by EĢrefoğlu Seyfeddin Süleyman Halil Bey between
the years 1296-1299, met the religious, commercial, social cultural and educational needs of
the period with its mosque, tomb, bedesten (bazaar), Turkish bath, madrasah, fountain and
library. EĢrefoğlu Süleyman Bey Complex serves only as a mosque in the present day (Fig. 5).
The Bedesten, which is one of the oldest Ottoman bedestens in Anatolia, was restored by the
General Administration of Foundations and has been used for socio-cultural purposes. The
restoration projects of the EĢrefoğlu Turkish Bath, known as Çifte Bath, have also been
prepared but the restoration process has not yet been started. Furthermore, all that remains
from the citadel built in the Seljuk period is the northern gate (Fig. 6). The walls of the citadel
were completely destroyed and its foundations remained under the ground to a large extent.
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Another historical artifact belonging to this period is Taş Madrasah or Ġsmail Ağa Madrasah
(Fig. 7), Taş Bridge which is located in BeyĢehir settlement and built as a regulator, was the
first irrigation project implemented during the Ottoman period (Fig. 8). It has become the
symbol of BeyĢehir. Besides these main artifacts listed above, it is also possible to mention a
number of mosques, tombs, Turkish baths, caravansaries, fountains etc. Furthermore, the
examples of civil architecture in the region have also significant historical and cultural
potentials. Based on the information regarding all these artifacts, it would not be wrong to say
that BeyĢehir National Park has the characteristics of an open-air museum with its historical
and cultural values.
BeyĢehir National Park has an importance in terms of its historical and cultural potentials and
including one of the few fresh water lakes in the world. The BeyĢehir Lake is an important
natural resource which can be positively used within the context of ecotourism for coast, lake
and camp (caravan) tourism. Settlements like Gölyaka, Gölkonak and the other coasts are
suitable for lakeside tent camping areas. At the same time, there are 33 islands (Kız Castle
(Fig. 9), Hacı Akif etc.) on the BeyĢehir Lake (antique name Caralis Lacus) (Fig. 11).
Moreover, the Yakamanastır, located near the boundaries of the national park and within the
1st Degree Natural Site, is the most important recreation area of the region which offers an
accommodation facilities and has attractive landscape characteristics (Fig. 10).
Together with its landscape characteristics, the BeyĢehir Lake is also an important shelter for
migrating birds. The islands on the lake are important places for the settling and brooding of
the waterfowls. The Leylekler Valley, located on the migration route of the storks and settled
by them in the spring, the islands on the lake and the lake shore are suitable places for
ornithology (Fig. 12). Besides the bird species, researchers have met with a new species of
insect which belongs to the class of Coleopter in the area for the first time in the world.
Moreover, Dedegöl Mountains located in and around the BeyĢehir National Park, are home to
various and rare kinds of plants
BeyĢehir Lake constitutes the main resource value of the national park, as it provides
opportunities for water sports activities. Together with the lake, mountains which are located
closed to national park such as Anamas (Fig. 13), Kartaltepe (2987 m.), Dippoyraz (2890m.),
and Dedegöl Mountains (2992 m.) are suitable places for mountaineering (trekking etc.). The
east side of these mountains is the easiest ways to climb the summits. In addition, there are
pine forests which can be utilized for mountain tourism. In general sense, BeyĢehir National
Park and its close environs have also a significant potential for nature-sports tourism. The
national park has a rather convenient location for activities within the nature-sports tourism
such as paragliding, mountaineering, mountaineering track, winter mountain climbing, rock
climbing at every level, alpinism tour, jeep safari tour, trekking courses (nature trekking),
mountain lake camping, equestrian nature trail, camping, mountain biking, water sports,
kamaran and lake canoeing.
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Besides these potentials, the natural caves within the national park and its close environs
could be evaluated for ecotourism. 39 caves have been examined until today, and the most
important ones are Körükini Cave, Suluin Cave and Balatini Cave, which is a ponor cave
(Fig. 14). Moreover, Adaini Cave, located on the Hacı Akif Island, and the caves in the
environs of Derebucak, Kurucuova, YeĢildağ, and BaĢgöze have significant resource value for
nature photographers (for photo safari).
Another significant characteristic of the BeyĢehir National Park is the sunset. While the sun
sets in the horizon, Anamas Mountain composes a wonderful scene with the lake. BeyĢehir
lake sunset scene is considered as one of the first degree sunsets in terms of its color and
setting time (Fig. 15). It is regarded as the most beautiful sunset scene with the Leman Lake
in Switzerland [2].
Besides, the highlands (Damla, Ecirli, DikilitaĢ, Ġslibucak, Pınargözü Highlands) which are in
and near the environs of BeyĢehir National Park are used by the local people and the nomads
as pastures and vacation. Furthermore, every year Ecirli Highland, hosts 1500 people who
come especially from Antalya region for festivals and stay for a week (Fig. 16).
5. Evaluation Of Analysis Results
Analyzing and knowing the strengths and weaknesses of the research area, in a definite way
in ecotourism will help to determine the appropriate strategies for the goals of it. In this
context, a SWOT analysis evaluating the cultural, historical and natural potentials of BeyĢehir
National Park and its environs was performed primarily to serve as a guide in producing
ecotourism strategies.
It is observed from the SWOT analysis that the strengths of BeyĢehir National Park show in a
variety (Table 1). However, a number of historical, cultural and natural potentials that are
included in the strengths are either never used or not adequately evaluated. This situation
underlines the necessity for effectively evaluating the strengths and for over strengthening the
weaknesses of the national park in determining the strategies towards the development of
ecotourism.
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Table 1. Evaluation of the historical, natural and cultural potentials of BeyĢehır Natıonal Park
with SWOT analysis
STRENGTHS
WEAKNESSES
-Many historical artifact within BeyĢehır Natıonal Park -Not to conserve the natural, cultural and
such as Eflatunpınar, Fasıllar Monument, Kubadabad historical inheritance enough.
Palace, EĢrefoğlu Süleyman Bey Complex, Citadel Gate, -Undevelopped the infrastructure in a
TaĢ Bridge etc...
desired level for ecotourism.
-The restoration of historical artifacts and the budget -Lack of accommodation
obtained from the Ministry of Culture to conserve the -Inadequacy
of ecotourism oriented
historical heritage.
financial source and investment incentives.
-Existing history, culture and nature together.
-Existence of the few fresh water lakes in the world -Insufficient budget for ecotourism and
marketing
(BeyĢehir Lake)
-Existence of coastal and forests around the lake -Being unconscious for the existing natural
and cultural potentials‘ importance.
(Yakamanastır etc..)
-Undevelopment of the consciousness of
-Existence of natural beauties and clean air.
-Having a chance for fishing
people regarding to ecotourism
-Islands on the BeyĢehir Lake (33 units) and natural -Disinterest of public and private sector
beauties around the lake that lies down 120 km.
-Inadequacy of publicity signboards
-Islands are an area of to winter, brood and settle for diver -Having no benefits from the potentials
species, some tern species, ducks and waterfowls.
enough that mentioned above. (caves,
-Rushy areas wihin the district have importance for birds
highlands, islands etc...)
in terms of feeding and brooding.
-Insufficient budget for GEMBOS project.
-The richness of water resources
-Unique beauty of sunset.
-The rivers and streams which flow to the Lake are
suitable for sport activities such as rafting, canoe, river
skiing etc...
-Having beaches like Üstünler, YarbaĢı, etc.
-Having camping areas
-Enabling to vitalize the domestic-foreign tourism with
diversifying touristic products (highland tourism, winter
tourism etc.).
-Existence of highlands.
-Having temperate climate in comparison with its
environs.
-Existence of mountains which are convenient for
alpinism, winter sports etc. (Anamas Mountain, Dedegöl
mountains etc...).
-Having social-cultural richness
-Existence of local handcrafts
-Having interesting caves
-Being an unexplored destination
-Being within the national main transportation network.
-Being a destination for foreign and local tourists
-Having a hunting areas
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Table 1. Cont.
OPPORTUNITIES
-The increase of the interests to the sensitive tourism.
-Developing transportation possibilities and
depending on this developments of long distance travel
opportunities
-Being closer to the big cities (such as Antalya,
Konya, Ankara)
-To be GEMBOS project -a canal project that will
heighten the water level of the lake by pumping water
from Mediterranean- is at the implementation stage.
-To give way to ecotourism in the projects in
which the European Union provides financial support.
-Providing benefit from different kinds of tourism
at the same time
-Enables to perform or implement of different
recreative and touristic activities in each season
-Being organised lake festivals every year
-Positive approach of the district local people to
the tourism

THREATS
-Running out of the lake water excessively with
the purpose of irrigation in agricultural activities
-Pollution of the lake
-Deforming of natural environment by conscious
and unconscious usage.
-Unconscious approach of local people to the
tourism
-Rapid structuring along the coastal
-Unproviding enough publicity of the district on
the national and global scale.
-Having no studies related to continuing and
developping handcrafts.
-Extinctence in fish and game types

Table 2. Respondent Profile
Category
Gender

Age

Education

%

Category

%

Woman

32,9

employer

8,2

Man
18-25
26-35

67,1
23,3
16,4

officer
retired
farmer

21,9
9,6
9,6

36-45
46-55

26,0
23,3

17,8
21,9

56-65

8,2

house wife
self-employed
person
student
others

5,5

66 +
2,7
has not learned how to
1,4
read write
primary school
21,9
secondary school
17,8
high school
University

35,6
23,3
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Occupation

5,5

Less than 250 YTL 1,4
Total
income
Hh

251-500mTL
of 501-750mTL
751-1bTL
more than 1 bTL

23,3
37,0
19,2
19,2
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According to the survey application results which constitute the second stage of the research,
respondents living at the district showed an attitude defending the necessity of avoiding from
weaknesses and supporting the strengths indicated in the SWOT analysis, results of which are
given above. Especially, historical buildings (94.5 %), BeyĢehir Lake and the islands (93 %)
are the main characteristics that attract the respondents. The evaluation of the questionnaire
shows that local people take notice of the sunset, the existence of mountains and forests, a
number of interesting caves, the opportunity for bird watching and highlands in terms of
ecotourism (Table 2-3).
Table 3. The potentials that make BeyĢehır Natıonal Park attractive in terms of tourism
Potentials
Very important Important Not important
(%)
(%)
(%)
Historical artifacts and monuments (EĢrefoğlu 94,5
Complex, Eflatunpınarı etc...)

5,5

-

BeyĢehir Lake and islands

93,2

6,8

-

Mountains and forests

54,8

42,5

2,7

Interesting caves

58,9

34,2

6,8

Hunting areas

34,2

45,2

20,5

Ornitologie

56,2

39,7

4,1

Sunset

89,0

11,0

-

Highlands

47,9

37,0

15,1

figure 3. Eflatunpınarı

Figure 4. The Kubadabad Palace
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Figure 5. EĢrefoğlu Süleyman Bey
Complex

Figure 6. Citadel Gate

Figure 7. TaĢ Madrasah

Figure 8. TaĢ Bridge

Figure 9. Kız Castle

Figure 10. Yakamanastır
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Figure 11. The BeyĢehir Lake

Figure 12. The Leylekler Valley

Figure 13. Anamas Mountain

Figure 14. Suluin Cave

Figure 15. BeyĢehir Lake Sunset

Figure 16. The Highlands

Vast majority of the respondents who took part in the questionnaire consider the insufficiency
of tourism investment, incentives and accommodations as the most important factors which
prevent the development of tourism. Insufficiency of infrastructure facilities, lack of publicity
and marketing, unconscious approach to the tourism, inadequate investment to the district and
legal statute follow these factors. Respondents stated that the current resources which are not
appreciated and evaluated adequately as one of the reasons that prevents the development of
tourism (Table 4).
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Tablo 4. The reasons for not to developped the tourism in BeyĢehır Natıonal Park
Reasons

Very
important
(%)

Important
(%)

Not
important
(%)

Legal statue (Being a national park, archeological and
nature site)

63,0

19,2

17,8

Lack of ınfrastructure

87,7

11,0

1,4

Lack of accommodation

91,8

6,8

1,4

Lack of tourism investment incentives (having not 93,2
government support)
Insufficient publicity and marketing
79,5

6,8

-

17,8

2,7

Could‘nt make the local people conscious of tourism

72,6

24,7

2,7

No investments to the district

72,6

26,0

1,4

Existance of undiscovered values

49,3

39,7

11,0

Tablo 5. The situation of supporting the studies oriented to tourism on BeyĢehir National
Park
I don‘t support the
I support the idea I support
idea (%)
Supporting types
a lot (%)
the idea (%)
To run a house as a pension
31,5
To participate in the studies
oriented to protect the 76,7
environment
To open a foundation oriented
38,4
to tourism
To give financial support
17,8
To support non governmental
57,5
organizations (NGOs)
To support the improvements
69,9
of publicity
To
participate
to
the
78,1
educational meetings.

41,1
23,3
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27,4
-

52,1

9,6

41,1

41,1

41,1

1,4

30,1

-

20,5

1,4
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When the respondents were asked their participation in the development of ecotourism, they
stated that they would participate in educational meetings (78,1%), contribute to the projects
aimed to the protection of the environment (76,7%), support the publicity of the national park
(69,9%) and work with non-governmental organizations (NGOs) (57,5%) and could run their
houses as a pension (27,4 %). They stated that they could not provide financial support and
could not establish new facilities because of the financial insufficiency. On the other hand
they indicated that they could able to do these kinds of activities through government support
(Table 5).
6. Discussion and Conclusion
The gradually changing perception of tourism in the world and changes in the newly formed
tourist profiles have been accelerating the improvement of the tourism kinds which are
sensitive to the nature. When it is evaluated from this aspect, BeyĢehir National Park with its
historical artifacts and its natural and cultural richness is a strong candidate for ecotourism in
Turkey. The result of the SWOT analysis indicates that BeyĢehir National Park and its
environs have a wide variety of resources for ecotourism. However, a number of historical,
cultural and natural potentials that are listed in the strenghts are either never used or not
adequately evaluated. This situation underlines the necessity for effectively evaluating the
strenghts and for achieving the weaknesses in determining the strategies towards the
development of ecotourism. Today, historical, cultural and natural sources which are not
evaluated effectively form the most important base for development strategies. However,
inadequacy of the publicity, insufficient conservation of these values, and the failure in
evaluating them for the purpose of tourism prevent the improvement of ecotourism.
According to the data obtained from the evaluation of the survey and SWOT analysis, in order
to conserve these resources, to provide their sustainability and to use them effectively and
efficiently, development strategies which are sensitive to the nature such as the following
should be determined;
- It is prior to integrate with tourism by preserving the historical, cultural and natural
potentials and to ensure the sustainability making use of them effectively.
- Protecting BeyĢehir Lake and eliminating the factors which cause decreases in the
water level. When the GEMBOS project concluded, water level of the lake can be heightened
- Tourism master plan consisting the land use decisions for the BeyĢehir National Park
and its environs should be prepared. Also, systematic scientific and technical support should
be given, together with finance for the development of master plans. A technical commission
is required to create overall and local development plans in accordance with regional and
country plans.
- Effective planning of resource use, protection of biodiversity, supporting local
economies, participation and consultations with local populations, training the qualified staff,
and responsible marketing,
- The protection zone of the national park should only be accessible for scientific
studies, and tourism activities should be prohibited in there.
- Providing facilities such as bank loan and tax reduction for every kind of investment
which will be carried out in this district,
- Increasing national and international publicity facilities,
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- Making the resident people to be educated and be conscious of the importance of
historical, cultural and natural values and their usage in tourism.
- Ensuring that the visitors are being directed by information bulletin boards and
signboards in accordance with the activities which will be carried out in the national park,
determining alternative ecotourism routes interest groups, (ecotourism routes related to the
lake: center of BeyĢehir– Ġçeriada - Hacı Akif island / center of BeyĢehir - Çiftlikköy cove Kıstıfın island - Akburun island- Tolca sett./ center of Gölkaya - Aygır island - Ġğneli island EĢek island - Kilise island - Mada island - Kumluca sett. -Ecotourism routes based on natural,
historical and cultural values; Dumanlı highland, Yüksek helvaovası highland, AĢağı
helvaovası highland , Düden highland, Dumanlı highland, Kızınmezar highland, YeĢildağ
sett., Kurucuova sett., Gölkonak sett., Gölyaka sett., Kubad Abad Palace, Ecirli highland, Ġsli
bucak highland, Melanda Bath, Pınargözü highland , Kestel highland, Huğlu sett., Karacadağ
sett., Kurtçular citadel, Üzümlü sett., ġamlar, Yakamanastır, BeyĢehir sett., Çiftlikköy sett.,
GölkaĢı sett., Eflatunpınarı, Sadıkhacı sett., Sevindik district, Emen district, Değirmenönü
Tumulus, Çiftlikköy Sett., Budak sett., Yenice sett., Çukurkent sett., Kıreli sett., ÇavuĢ sett.,
Akdağ sett., PınarbaĢı sett., Hüyük sett., Mutlu sett. , Görünmez sett., Ġmrenler sett., Sekli
sett.) (Fig. 17).

ecotourism routes related to
the lake

Ecotourism routes based on
natural, historical and
cultural values
Figure 17. Tourism Routes
- Providing different tourism facilities in the national park which are attractive, safe and
where the ecotourists could spend money.
- Meeting the visitors‘ accommodation requirements in cheap, comfortable and local
buildings
- To improve the local economy and living standards with peoples‘ participation for
environment sensitive tourism.
- Providing the contribution of local handcrafts.
- Development of ecotourism kinds which are undisturbed the nature.
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Applying of these strategies in BeyĢehır National Park and its environs, it can be provided
improvements which indicated below;
- Employment opportunities could increase,
- Tourism revenues could be equally distributed ,
- Local infrastructure could be improved (transportation, communications, access to and
provisions of goods and services),
- Accessibility to social benefits could be heightened (e.g. Health care, education),
- Intercultural relations could be improved (through positive interactions from host and
tourist),
- Passive and active learning could be provided through interpretive services in
protected area or ecotourism site,
- Awareness and nature appreciation for visitors and local residents could be heightened,
- Contribution to maintenance, protection and management of natural area and its
inhabitants could be provided with the money generated from tourism revenues,
- Conservation could be occurred by concerned participants in ecotourism (through
active involvement),
- Local and foreign tourists could contribute to the local economy,

In conclusion, in order to fulfill the strategies listed above and to be successful in ecotourism
planning; with an urgent implementation of the necessary projects and actions are required.
The protection of natural, cultural and historical potentials of the BeyĢehır National Park,
using them effectively for the purpose of ecotourism within the balance between conservation
use depends on the cooperation of the private sector, eco-tourists, central and local
government and especially with the local people. It will be an important step to ensure its
sustainability and to transfer these values to the next generations by providing this
cooperations.
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ENVIRONMENTAL IMPACT ASSESSMENT AND SUSTAINABLE
TOURISM. THE CASE OF ALBANIA.
Liljana ELMAZI, Mirela MERSINI,
Faculty of Economics and Business, University of Tirana, Albania
lilibilla@yahoo.com
Tourism depends for its success on the quality of the natural and human environment. It is
well established that tourists‘travel preferences are strongly influenced by destinations‘
cultural and natural environments. As such, the long-term viability of the industry in any
location depends on mantaining its natural, cultural, and historical attractiveness.
Since the tourism industry has much to gain from being a leader in implementing sustainable
tourism development – and much to offer in that area – this paper examines sustainable
tourism development. We discuss how an ecological approach to impact assessment can aid in
identifying such key factors as the examples that contain lessons of what is economically and
ecologically sustainable. We conclude by discussing emerging opportunities for ecotourism.
An environmental impact assessment (EIA) is one mechanism for determining the capacity.
An EIA should take into account the relationship between demand from travelers and the
sensitive environmental characteristics of the site. Unfortunately, the actual capacities of
many locations are only partially known or have been learned only in retrospect. An
ecosystem approach to travel planning, one that accounts for demands of other industries on
the environment, will help create plans for sustainable tourism and development.
Key words: EIA, sustainable tourism, cultural and natural damage
The goal of sustainable development
To prevent environmental or cultural damage that curtails tourism, hotel operators and
planners need to cooperate with gonvernment authorities and managers in other industries to
establish planning strategies and other mechanisms to ensure that tourism to a locale does not
exceed the capacity of that destination. The goal of sustainable tourism can be achieved if the
capacity of the many attributes of a destination to support human activity can be assessed and
not exceeded.
As the term is widely used, sustainable development means the use of natural resources to
support economic activity without compromising the environment‘s carrying capacity, which
is its ability to continue producing those economic goods and services. Tourism is particularly
sensitive to carrying capacity. To perform its essential economic functions over the long term,
tourism has to be conducted in a way that ensures the continued attractiveness of the locale in
which it takes place.
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The ecosystem is used in this paper provides a way of viewing humans within their natural
world; an environmental impact assessment offers predictions regarding the effects of planned
development; carrying capacity emphasizes production over the long term; and environmental
monitoring gives feedback to decision makers who control economic activity.
Challenge
The Albanian Gonverment has make a statement for the global tourism sector. This statement
identified the steps needed for the industry to become environmentally sustainable. The
following action items were particularly important to developing sustainable tourism.
Create a nationwide institutional framework for sustainable tourism, including
long-term strategy development and creation of more-comprehensive policy and
planning structures;
Protect the resource base central to the industry‘s success;
Establish parterships of tourism providers with host communities and with private
enterprise to build sustainable tourism;
Develop better inventory and monitoring systems for both the resource base and
the actions of tourists;
Use improved technology and design to minimize negative impact;
Take advantage of market opportunities for a greener – (i.e., less damaging)
tourism product; and
Develop standards for the industry and encourage collaboration at all levels in the
development and implementation of effective regulatory mechanisms.
Together, these building blocks constitute an agenda for the industry to take charge of its own
future – to build a more sustainable industry through better planning, better management, and
cooperation that addresses tourism‘s common concerns. In essence, achievement of this
agenda will make tourism a leading industry adopting the principles that have emerged from
worlwide conclaves on sustainable development.
Sustainable tourism
To prevent environmental or cultural damage that curtails tourism, hotel operators and
planners need to cooperate with gonvernment authorities and managers in other industries to
establish planning strategies and other mechanisms to ensure that tourism to a locale does not
exceed the capacity of that destination. The goal of sustainable tourism can be achieved if the
capacity of the many attributes of a destination to support human activity can be assessed and
not exceeded. An environmental impact assessment (EIA) is one mechanism for determining
the capacity. An EIA should take into account the relationship between demand from travelers
and the sensitive environmental characteristics of the site. Unfortunately, the actual capacities
of many locations are only partially known or have been learned only in retrospect. An
ecosystem approach to travel planning, one that accounts for demands of other industries on
the environment, will help create plans for sustainable tourism and development.
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Tourism depends for its success on the quality of the natural and human environment. It is
well established that tourists'travel preferences are strongly influenced by destinations'
cultural and natural environments. As such, the long-term viability of the industry in any
location depends on mantaining its natural, cultural, and historical attractiveness.
That being said, we must also state another obvious point: unless responsible management
practices are in place, the tourism industry can end up degrading the features on which its
prosperity is based. Tourism can put stress on local environments because it consumes
substantial amounts of energy, goods, and resources. Particularly in sensitive environments,
the tourism industry can be a significant force either for maintenance and improvement or for
degradation and decline. Tourism managers, therefore, face the challenge of improving the
effectiveness of their management of the relationship between tourism and the environment.
As well, actions arising from other economic sectors affect the quality of and access to
specific sites. Since those actions can degrade the environment on which tourism depends,
tourism management needs to be integrated with management of other economic sectors.
Since the tourism industry has much to gain from being a leader in implementing sustainable
tourism development - and much to offer in that area - this paper examines sustainable
tourism development. We discuss how an ecological approach to impact assessment can aid in
identifying such key factors as the examples that contain lessons of what is economically and
ecologically sustainable. We conclude by discussing emerging opportunities for ecotourism.
Taking Charge
Sustainable development means the use of natural resources to support economic activity
without compromising the environment's carrying capacity, which is its ability to continue
producing those economic goods and services. Tourism is particularly sensitive to carrying
capacity. To perform its essential economic functions over the long term, tourism has to be
conducted in a way that ensures the continued attractiveness of the locale in which it takes
place.
The essential concept to a discussion of sustainable tourism developmentis ecosystem that
provides a way of viewing humans within their natural world; an environmental impact
assessment offers predictions regarding the effects of planned development; carrying capacity
emphasizes production over the long term; and environmental monitoring gives feedback to
decision makers who control economic activity.
The steps for environmenally tourism sustainable
There are some steps needed for the industry to become environmentally sustainable.
1. Create a nationwide institutional framework for sustainable tourism, including longterm strategy development and creation of more-comprehensive policy and planning
structures.
2. Protect the resource base central to the industry's success;
3. Establish parterships of tourism providers with host communities and with private
enterprise to build sustainable tourism;
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4. Develop better inventory and monitoring systems for both the resource base and the
actions of tourists;
5. Use improved technology and design to minimize negative impact;
6. Take advantage of market opportunities for a greener - (i.e., less damaging) tourism
product; and
7. Develop standards for the industry and encourage collaboration at all levels in the
development and implementation of effective regulatory mechanisms.
Together, these building blocks constitute an agenda for the industry to take charge of its own
future - to build a more sustainable industry through better planning, better management, and
cooperation that addresses tourism's common concerns. In essence, achievement of this
agenda will make tourism a leading industry adopting the principles that have emerged from
worlwide conclaves on sustainable development.
Carrying Capacity for Sustainable Tourism
The tourism industry can benefit from management approaches that anticipate and prevent the
problems that occur when carrying capacity is exceeded. Unfortunately, a simple definition of
carrying capacity as a single threshold value is inadequate in nearly all cases, because
carrying capacity is determined by many interrelated factors. The determination of carrying
capacities for tourism and the evaluation of the importance of differing resources meets with
the following obstacles.
1. Tourism depends on many attributes of an environment, such as cleanliness, presence
and diversity of wildlife, access to shoreline, abundance of wildflowers, and ability to
support various activities; each attribute responds in its own way to different levels of
use.
2. The impact of human activity on an environment may be gradual, and may affect
various parts of the system at differing rates. Some aspects may have precipitous
thresholds (e.g., habitals for fragile or endangered species), while others degrade
gradually when overused (e.g., water quality).
3. The sensitivity of an environment depends in part on the linkages between that
environment and others. In one site it may not matter to anyone whether a river is
diverted or a breakwater built, while in another site a change in flow may be critical
because downstream or further along the coast some person, business, or species
depends on that source of water.
4. Different types of use create different impacts (e.g., walking disturbs land less than
trail biking, which in turn is less damaging than horses' hooves; hunting is
consumptive, while photographing wildlife is not).
Using an ecosystem-based approach helps overcome these obstacles by reflecting the
sensitivity of different attributes of the environment to different types and levels of impact or
use.
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Assessing Environmental Impact (EIA)
Environmental impact assessment (EIA) is a tool for identifying and analyzing a region‘s key
attributes. The results can then influence decisions regarding whether to proceed, choices of
design and construction schedules, and procedures to mitigate unwanted effects.
An EIA typically follows these steps:
1.
2.
3.
4.
5.
6.
7.
8.

inventory of social, political, physical, and economic environment;
forecast or projection of trends;
setting of goals and objectives (usually project level);
examination of alternatives to reach these goals;
selection of the preferred alternative (from number 4);
development of implementation strategy;
implementation; and
evaluation.

While a fairly simple site-focused EIA can be considerable value in identifying key biological
and physical factors that developers or those who regulate them need to know, we find that it
is often an incomplete approach and may miss many important considerations and effects. In
particular, site-specific reviews often miss the impact that occurs off a development site (such
as damage to downstream communities) and overlook effects that are the result of many small
actions, each of which appears too small to be important (such as the cumulative impact of
pollution from hundreds of small cottages on a lake‘s water quality.
Evaluating The Ecosystem
Planners will find long lists of environmental attributes to be considered in any of several EIA
manuals, but the points is to try to establish the linkage between these attributes and the
benefits that are obtained from using them. Those linkages help the planner focus on
achieving optimal results in the development processes. He or she can then ask, how do
attributes of the environment provide opportunities for tourism development, and, how is the
site‘s development potential limited by its environmental characteristics or by the likely
impact of its development on the interests of others?
The key for development planners is to identify early in the process which functions and
benefits are likely to be important to tourists.
Managers need a clear framework for addressing the relationship between the characteristics
of an environment and its human uses. This framework uses an ―ecosphere‖ approach to
evaluation. In this approach, the relationship between human systems and the environment is
portrayed as one of supply and demand, thereby retaining certain aspects of the traditional
attitude toward nature. The environment is shown as the source of all goods, services, and
experiences, and as the base resource on which is founded the ability to satisfy human wants
and needs, as well as those of other species. The many different attributes of the environment
are the basic resource that supports tourism and other economic activities in a given locale.
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The demand side of the ecosphere model is driven by human numbers. The total human
demand on the system is the result of population numbers modified by the attitudes and
expectations of each person (call it the ―footprint‖ of each person on the planet. Together,
population and consumption demands by each person yield a wish list to be satisfied from the
environment (e.g., food, shelter, security, education, culture, and recreation). Since the natural
products and conditions of the environment are frequently not in the form demanded or
located where the demand occurs, people have modified the supply to satisfy the demand.
Determining Carrying Capacity
This framework provides a broad means of determining optimal use of a given location. A
complex balance must be maintained: human wants against an ecosphere-s sustained ability to
serve those demands. Our measurement of this objective must reflect‖
1.
2.
3.
4.
5.

the basic physical and biological attributes of the ecosystem;
the current uses of the environment;
the sensitivity of each part of the environment to future actions;
what is lost when we change the environment and who loses it; and
the extent to which we can change the existing environment and still maintain its
valued characteristics.

The biophysical capacities of various environments are only partially known at present. We
know, for example, that areas in cold climates frequently have a limits capability to rebound
from an impact (e.g., vehicle tracks) and that areas with simple food webs are easily
disturbed, but little is known of the potential cumulative effects of human activity on complex
ecosystems.
Planners must make a concerted effort to assess the complex mix of values associated with
human use of each site.
What Decision Makers Need to Know
As has been discussed, the tourism manager needs some measure of carrying capacity to
reduce the risk of unknowingly stepping over biological or cultural thresholds and thereby
damaging the manager‘s own business or adversely affecting others. Examples abound of
locations where tourism activity has degraded an environment to the point that it can no
longer support its original type or level of tourism. So do examples where the actions of
others have affected the ability of the environment to continue to be attractive to tourists. As
tourism planners and promoters, we may be less sensitive to the fact that the actions of
tourists have also adversely affected attributes valued by other sectors (e.g., noise effects on
wildlife and adjacent communities, sewage pollution of local fisheries).
If a planner is looking at a proposal for a 100-room hotel overlooking an alpine lake on a site
that borders on a meadow and a peat bog, an essential question is, what is the carrying
capacity of the site? Can it support 100 rooms, 1000 rooms, or none at all? The carrying
capacity of the site depends on:
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(1)
(2)
(3)
(4)
(5)
(6)
(7)

the existing ecosystem,
who or what is making use of the site,
the type of activity proposed for the site,
surrounding land and water uses,
the design of the facility,
the values of the users,
the likelihood that the valued products and services currently obtained from the
site will be damaged by the proposed development, and
(8) proposed levels of management to control impact.
The key for the decision maker is the identification of the important values, and the rational
analysis of the tradeoffs. If management develops a strict policy of nightly cleanup, the site
may be able to handle more rooms. If the lake is too cold for swimming, a certain group of
tourists will stay away and overall use of the site may be lower. Say, for example, that the
resort operator will put in a paved, two-lane highway to the site. That could encourage traffic
beyond the level expected for a 100-room hotel because it will attract day-trippers. On the
other hand, that highway may make it possible to remove all sewage, garbage, and trash, so
that the lake and its surroundings will not have to accommodate that load-and site use can
increase without harm. Perhaps unauthorized traffic could be prevented with a checkpoint at
the bottom of the highway, or a bus could be used to haul all users to the site. Needless to say,
construction of the highway itself (if some kind of roadway does not already exist) would
have an impact.
Will it be possible to design a 100-room property so it fits into the existing scenery without
detracting form it? How about a 500-room property? What if the facility is a series of small
villa? Can the bog be filled in or is it a protected wetland? Will its presence and that of the
neighboring meadow encourage so many insects that people will be inconvenienced (and then
will there be insecticide or anti-insecticide campaigns)?
If the key values derived from a site are its unspoiled vistas, views of wildlife, and being
alone with nature, low levels of use will be tolerable and a 100-room property could have
substantial impact. In contrast if the site is not secluded but already has considerable
development, another 100 rooms probably won‘t have much effect.
One initiative that may aid planners at national and regional levels to better identify emerging
environmental problems and to evaluate the results of their actions is the WTO Environment
Committee program to develop international indicators of sustainable tourism. Begun in 1991,
this initiative provides standard data on key elements of sustainability at a national level, as
well as site-specific monitoring hot spots and critical ecosystems. It is expected that it can as
an early warning system to reveal trends which may require timely planning or management.
Hot spots are those sites of high use or rapid development that may already be showing signs
of degradation, or local resistance to development. In all cases the indicators show a need for
management intervention.
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The uncertain promise of ecotourism
Ecotourism generally involves travel for recreational purposes under the following principles.
Travellers visit sensitive natural and cultural environments
Traveler‘s principal activities are observation, learning, and nonconsumtive and – lowimpact sports ( canoeing, hiking) and
Travelers desire not to disrupt local culture or ecology and where possible try to enrich
the local population, rather than have tourist revenues drawn away to off- shore
economies ( foreign- owned chain- hotel resort).
Ecotourism appeals to those who seek to visit areas off the beaten track and to experience
little- known cultures and ― unspoiled‖ nature.
Ecotourism should:
contribute to the conservation of the ecosystem while respecting the integrity of
host communities;
Respect the limits and opportunities afforded by the natural environment and not
impact negatively on them;
Be sensitive to the needs and wishes of host communities;
Contribute to greater understanding of natural environments and other cultures;
and
Provide long- term benefits to host nations, regions, and communities.
Challenges to the tourism sector
The challenges to the tourism sector are as following:
Policy, legislation and regulation
Protecting the resource base
Mobilizing industry action for sustainable tourism
Understanding the nature- resource base
Understanding cultural values
Measuring tourist demands and expectations
Measuring tourism impact
Information for better decisions
Mobilizing appropriate technology
Visitor – management techniques and practices
Incorporating environmental costs
Benefiting from environmental market
Conclusion
The fact that people have become more environmentally sensitive just confirms that
ecotourism will continue to be one of the fastest growing sectors of the tourism industry. The
real challenge is to respond to the ecotourists demand with products that meet environmental,
cultural and economically sustainable principles.
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There are opinions that eco-tourists could travel and visit wilderness, untouched nature or
protected area on the Earth, raising the economics of the local habitants (by living the money
behind) and living the places in the same conditions as they were at the moment the tourism
arrived. It seems hard to believe, hut it is possible to do. That led to knew ecotourism concept
that demand complex project for every eco-tourist‘s destination, considering its characteristics
and specifics. Such project must enable eco-tourists not just visiting and enjoying wilderness,
but give some positive impact on the environment in order to protect and preserve its purity
and beauty.
Considering that ecotourists differ from one another in a variety of ways it is important to
marketers of the ecotourism products to understand those differences in order to plan and
manage their business operations so that appropriately match markets with products.
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PRE-TREATMENT OF INDUSTRIAL
WASTEWATER: ISKI‘S APPROACH IN TURKEY
Ahmet SAMSUNLU
Istanbul Technical University, Faculty of Civil Engineering,
Department of Environmental Engineering, Istanbul, Turkey
samsunlu@itu.edu.tr
The industries whose wastewater are not allowed to be directly discharged to the sewer
system, and those whose wastewater are not seen appropriate to be discharged to the sewer
system due to their wastewater characterization by the authorities have to install and operate
pre-treatment systems in a way so as to meet the current limits given in the Water Pollution
Control Regulation and in the related local regulation.
Water supply and wastewater disposal of industries have not been properly achieved in
Turkey. The limited number of regulations is not efficiently obeyed due to the inadequate
infrastructure of the municipalities, inadequate number of trained technical personnel, and to
political expectations. Consequently, the industries do not construct and/or postpone the pretreatment plants required according to the Water Pollution Control Regulation.
Some local water and sewerage administrations under the Greater Metropolitan Municipalities
behave more sensitively on pre-treatment requirements and in the disposal of industrial
wastewater. ISKI (Istanbul Water and Sewerage Administration) is one of these organizations
and it has a leading position in Turkey. ISKI has been established on 20 November 1981
under the law dated 20.11.1981 with a reference number 2560. The aims of this organization
are to construct, operate and manage the services of water and sewerage systems.
The industries in Istanbul are controlled and monitored according to the ‗Discharge to Sewer
Systems Regulation‘ of ISKI that has been prepared under the light of Water Pollution Control
Regulation. Those industries that do not comply with the stated limits are asked to construct
their pre-treatment plants.
In this paper, information will be given about ISKI which is the oldest and the largest
metropolitan infrastructure organization. Besides, the discharge of industrial wastewater to
sewerage systems, pre-treatment approach, payments and applications of ISKI will be
referred. Additionally, the distribution of industries among sectors, and their establishment of
pre-treatment plants have been studied. The wastewater treatment methods that are used in the
established treatment plants have been evaluated.
Keywords :ISKI, Discharge of industrial wastewater to sewer system, Discharge Criteria,
Pre-treatment, Payments.
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INTRODUCTION
The industries with inappropriate wastewater characterization and with those that are not
allowed to directly discharge their influent to sewer systems by the administrations like
residential site officials, municipalities, and water and sewerage authorities have to install and
operate their pre-treatment plants both in developed countries and Turkey so as to comply
with the limits and standards stated in the related regulations.
Water supply and wastewater discharges are regulated and monitored separately by the 16
Greater Metropolitan municipalities and 3215 municipalities. This application is found to be
economically expensive, and difficulties are faced regarding their operation and maintenance
(Samsunlu, 2005).
It is known that industrial activities have a major share in water pollution of Istanbul.
Industries active in Istanbul constitute more than 50% of the country‘s overall industrial
potential. Istanbul is an example of a province with a big area having scattered constructions
and residential sites. The industries established within this big area are scattered around in an
unplanned manner. The main sources of pollution identified in the province are due to
industries, and these industries lead to great and negative impacts on the environment
compared to conventional pollutants like BOD and COD (Orhon, 1991).
Even though the terminology of industrial pollution has come to the scene so late, it has
recently gained interest as Turkey is at the accession stage to join EU. Istanbul is the leading
province of the country in the sense of industrial pollution, however, the Water and Sewerage
Administration of Greater Metropolitan Istanbul (ISKI) has set its ‗Wastewater Monitoring
and Control‘ department in 1986. The regulations on industrial pollution have been stated in
1984. At these days, the number of pretreatment wastewater treatments systems was about 510, this figure has increased to 1568 in year 2005.
The industrial wastewater control and related penalties are defined in the Wastewater
Discharge to Sewers regulation of ISKI. In the calculation of monetary payments to be taken
from the industries are formulated quite easily compared to individual formulations of each
polluter system valid in Ruhrverband region of Germany.
Limited information is present on how the sludge generated from the pretreatment systems is
disposed. The sludge generated from the pre-treatment systems is not controlled by ISKI.
ISKI AND ITS RESPONSIBILITIES
Water and Sewerage Administration of Istanbul (ISKI) has been established in 20.11.1981
under the law referenced as 2560 with the aim of constructing and operating any kind of water
and sewerage plants in the province.In 23.05.1984 under the law referenced as 3009, the
administration is joined to the Greater Metropolitan Municipality of the Province. Therefore,
the mayor of the Province acts as the head of the Administrative Board of ISKI. The
Administrative Board consists of a chairman and 5 members. The General Manager of ISKI
and the vice manager with the maximum service period or else if the service periods are same
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among the vice managers the oldest become the natural members of the Board. The rest 3
members of the Board are selected by the proposal of the Mayor of the Province under the
approval of the Ministry of Interior Affairs.
The assembly of Greater Metropolitan Municipality is responsible to act as ISKI‘s General
Board.
The activities of the Administration are limited to Greater Metropolitan boundaries. By means
of the new law referenced 5216 instead of 3030, the boundaries of the Greater Metropolitan
Municipality is extended up to the boundaries of the Province. The service area stated by the
old and new law is shown in Figure 1. In addition to this new boundary, one district, 14 subdistricts and 173 villages are also included to the service area of ISKI. The overall area is
6504 km2 with a population of 12 million.
Figure 1. ISKI‘s service area

Old Service Area
: 1976 km2
New Service Area: 6504 km2
All area inside Ġstanbul city borders

Among the duties of ISKI,
 Supply of domestic and industrial water,
 CollectionNew
and discharge
wastewater and storm water,
Service of
Area
 Protection of water resources like seawater, lake, river coasts and groundwater from
pollution with used water and industrial wastewater can be counted.
The list of materials that should not be disposed to sewer lines as well as the precautions to be
Service
Area
taken to protect the drinking water watersheds of the Province are dictated New
in ISKI‘s
law and
regulations.

Old Service Area
The paper mainly focuses on the application of the ‗Discharge of Wastewater to Sewer
Systems‘. Besides, in cases where this regulation is not addressed, the ‗Water Pollution
Control Regulation‘ will be referred and based.
ISKI recently operates 2 advanced wastewater treatment (3%), 4 biological wastewater
treatment systems (14%), and 7 marine discharge systems with pre-treatment (83%).
In these plants, 571 million m3 of wastewater and 89 million m3 storm water has been treated
in year 2005.
INDUSTRIES ESTABLISHED IN ISTANBUL
The industries and enterprises established in Istanbul have to obey the ‗Discharge of
Wastewater to Sewer Systems‘ and those industries that do not comply with the discharge
limits given in Table 1 are required to construct their pre-treatment systems. The values
referred in this table are prepared under the light ‗Water Pollution Control Regulation‘.
Besides, detailed information is also given in Item 9 of this regulation on the list of materials
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that are not allowed to be disposed into sewer lines and/or to receiving water bodies (ISKI,
2004).
In the ISKI‘s discharge of wastewater to sewer system has brought certain exceptions related
to pre-treatment that will be explained below.
If in a wastewater collection catchment area, there exist a biological treatment system or
designed, only the industrial wastewaters consisting of conventional polluting sources with
COD parameter
< 4000 mg/lt does not necessarily need to install a pre-treatment system
prior to discharge to sewers by complying with Item 9 of the regulation.
Industrial wastewater in wastewater catchments with < 0.5 m3 /day or equal to this amount
does not require individual pre-treatment. Precautions like water curtain, hammer, etc. is
required. In case of no precautions taken, ‗polluter pays principle‘ (KOP) is applied. After the
allowed period if no improvements are realized, the industrial activities are ceased.
Table 2 is an operation evaluation table of industries active under the control of ISKI (ISKI,
2005). The evaluations are based on the water sample measurements.
Table 1. ISKI‘s Discharge Limits to Sewer System
Parameters (mg/lt)
COD
Suspended matter
Total Nitrogen
Total Phosphorous
Oil/grease
Arsenic
Antimony
Tin
Boron
Cadmium
Total chromium
Copper
Lead
Nickel
Zinc
Mercury
Silver
Total Cyanide
Phenol
Fish Bioassay (48 hours tolerance limit)
Sulphate
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800
350
100
10
100
10
3
5
3
2
5
5
3
5
10
0.2
5
10
10
100%
1700
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In the column of ‗No requirement for a wastewater treatment plant‘, some of the industries
transporting their wastewater to another wastewater treatment plants and those that have
already taken the proposed precautions by ISKI are also given. Table 3 gives information on
the methodology of treatment applied on the listed industries.
Table 2. Evaluation of industries and enterprises of Istanbul according to sectors
Sector
Active Generating With
Requiring
No requirement
industrial
wastewater
wastewater
for
a
wastewater treatment
treatment
wastewater
plant
plant
treatment plant
Food industry 279
166
61
14
90
Metal industry 1831
760
540
90
225
Chemical
889
343
168
23
151
industry
Textile
844
515
373
45
95
industry
Leather
49
15
7
8
industry
Petroleum and 1383
1088
204
43
840
coal
based
industry
Mineral
471
355
193
33
121
industry
excluding
metals
Wood based 110
23
9
32
14
industry
Others
215
21
13
5
5
TOTAL
6071
3286
1568
285
1549

Table 3. Applied Treatment Methodology in the Industries of Istanbul
Type of Treatment
Mechanical
Chemical
Biological
Chemical + biological
Mechanical + chemical
Neutralization
Evaporation

% distribution
14
57
8.6
4.9
3.4
7.6
8.3
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PAYMENTS OF THE INDUSTRIES
The conditions of payments required from the industrial discharges will be referred below:
The effluent of the industrial wastewater is controlled by ISKI regarding the stated limits. To
those industries that have already installed their treatment plants and to those that do not
require installing a wastewater treatment system are identified and their ‗Discharge Quality
Control Licence‘ (DKKR) are given. The licence is valid for 3 years and must be renewed
after this period.
DKKR payment 1.5FbQK max YTL
is calculated by the formula given above, where

F : flow rate factor = 2400 (constant value)
b : cost coefficient = 452 YTL/m3
This coefficient is fixed every year by the Administrative Board of ISKI. The value given here
is valid for year 2006.
K max : a coefficient on pollution prevention share.
This coefficient is fixed for each sector by the Administrative Board of ISKI. The values are
stated in the Annexes of ‗Discharge of Wastewater to Sewer Systems‘ regulation of ISKI.
In the applications of the western countries, the payments of the industries are accepted as
investment shares of new treatment systems and as operation and maintenance cost shares.
ISKI, on the other hand, joins these to contributions in a single item and takes it from the
users under ‗wastewater payment‘ (Uslu, 1991).
The industries that have already installed their wastewater treatment plants or those that do
not need to install such plants have to pay 1.5 YTL/m3 of clean water and in addition to that
amount, 1.5 YTL/m3 for wastewater discharges.
In the regulation of ISKI, it is stated that industries with wastewater discharges above the
minimum amount stated and/or with wastewater characteristics high above the discharge
limits to sewer system are required to install pre-treatment systems. The industries that are
required to install pre-treatment systems, or those having pre-treatment systems but not
operating it, or those that have not installed the pre-treatment systems in the allowed time
limit, or those that have installed the pre-treatment systems but still not complying with the
stated limits have to pay pollution prevention shares KOP till the limits are obeyed or else
till the activity ceases. Same conditions hold true for those who prefer to construct septic
tanks.
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The formula used for various conditions of pollution prevention share is described below:
1. Pollution prevention share of those industries that have not installed their pretreatment systems:
KOP TBK maxQ
where,
KOP : share of pollution prevention (YTL)
T : period for the payments (day). This period is calculated according to related items of
the regulation.
B : unit payment (YTL/m3) (0.2 YTL/m3) (decided by the Administrative Board)
Q : flow rate of industrial wastewater
K max : coefficient of the share of pollution prevention payment (the coefficient is decided by
the Administrative Board of ISKI under the light of all technical and scientific based
calculations for the parameters of each sector or sub-sector).
Also, for the industries whose wastewater characterization cannot be done, the calculation
method of the K max is described in the regulation.
2. The KOP is calculated according to the below given formula for cases where there
exist a pre-treatment or treatment system with insufficient treatment or in cases where
they are not under operation:
KOP 30BQKa
where,

Q : flow rate of the industrial wastewater (m3/day)
30 : T (time) applied average time when two sequencing analysis results do not comply with
the limits (time/day)
K a Ca Ct / Ct
C a : average concentration of two sequencing analysis results giving the maximum
Ca Ct / Ct ratio that form the basis for non-compliance (mg/lt)
Ct : limit value given in the Discharge Limits to Sewer System or in the Water Pollution
Control Regulation (mg/lt)
The K a value is taken as,
K a K a when K a K amax
Ka

K amax when K a

K amax

K a and K amax values are stated in the regulation. KOP cannot be taken by the evaluation of
only one set of sampling analysis. The flow rate of industrial wastewater that forms the basis
for KOP is defined in the regulations as well as the calculation methods. pH is the prerequisite
parameter that should be satisfied. For those industries not satisfying the pH parameter are
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given an extra time of 15 days to fulfil the pH requirement. If the industry still does not meet
the limits by evaluating the average of the sequential analysis results, then a written notice is
delivered to the industry. Moreover, if the same situation is continued for the following two
sequential analysis results, the industry has to cease operation.
3. If the existing wastewater treatment is not operated due to a trouble, or if the industry
directly discharges its wastewater without treatment either to the sewer system or
directly to a receiving water body, an extra 2 months to recover the system is given to
the industry. In case of no change in the system after the termination of the allowed
time, the industry is asked to cease its operation. Till the industry recovers itself in the
calculation of KOP , 1 is added to K amax value.
In the annexes of the ‗Discharge to Sewer System‘ regulation, the K amax values for various
important industrial sectors are dictated. For example, this coefficient is taken as 1 for nonalcoholic drinks industry, whereas it is taken as 5 for washing, processing of raw leather
industry and for electro plating industry. In this manner, the pollution strength of wastewater
is taken into account.
In Germany, in the Ruhrverband region the below mentioned formulations are considered,
however this methodology is not favoured by ISKI due to its difficulty in monitoring and
control.
Ruhrverband authorities have decided to follow the below given expressions for the
calculation of the payments to be asked from the industries (Bode, 1998; Grunebaum 2002).
In the formula not only the domestic wastewater load of 60 g/BOD5/day is considered. The
other related parameters like COD, reduced nitrogen (Norganic + NH4-N), oxidized nitrogen,
inorganic suspended matter (SSmin), and total phosphorous are also taken into account. Also,
some other properties of the plant are considered. An example to that fact is considering
heavy metals in metal finishing industries.
E

0.20Qa

1
m3
50
a.EE

0.120 * 365

1

0.10 Ptotal

0.002 * 365
0.15 N red 0.77

1

0.20COD

kg
a.EE

NOx N

kg
F
a.EE

1
0.025 * 365

kg
a.EE

1

0.15 N red

Qa 0.005

0.20 SS min

0.011 * 365

kg
a.EE

1
0.0085 * 365

kg
a.EE

where:
: evaluation in the form of evaluation equivalents, roughly corresponding to the load
E
caused by the domestic sewage of one inhabitant EE
: sewage quantity m 3 / a
Qa
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: organic substances, fixed as chemical oxygen demand kg / a
: organic substances, fixed as biochemical oxygen demand kg / a
: mineral proportion of suspended solids kg / a
: phosphorus total kg / a
N red : reduced nitrogen kg / month
NOx N : nitrate and nitrite nitrogen kg / a
F COD / BOD5 : correction function

COD
BOD5
SS min
Ptotal

1 COD / BOD5 2 F
2 COD / BOD5 2 F
3 COD / BOD5 11 F
F
COD / BOD5 11

0.25 COD / BOD5
1.00
0.50 COD / BOD5
5.00

0.5
0.5

The individual expenditures for wastewater and sludge treatment are assigned to the specified
treatment targets and to the above given criteria. Prerequisite for this approach is a precise
definition and weighting of treatment objectives as well as their translation into cost-relevant
items. In principle, the most efficient tool to succeed on this route is to manage an entire
catchment area and to use the resulting synergy effect [Bode and Grünebaum, 2000]. Against
this background it becomes evident that it may be helpful to also evaluate cost aspects in any
planned or required effort to reduce emissions. Under average conditions, the expenses for
municipal sewage treatment can be assessed as substance-related variables. Accordingly, the
costs incurred in German municipal sewage treatment plants may be quantified as follows
[Grünebaum, 2001]:
4 to 8 € per kg of eliminated nitrogen Ntotal
2 to 5 € per kg of eliminated nitrate-nitrogen Noxidised
8 to 20 € per kg of eliminated phosphorus Ptotal
0.2 to 1 € per kg of eliminated organics, determined as chemical oxygen demand
COD
These cost data must be added up so that a genuine monetary comparison of achieved
environmental benefits - expressed as load reductions of the above listed pollutants - can be
established.
Impacting variables are for one thing the conditions already outlined above, and for another in
particular the specified targets with regard to the treatment performance of the wastewater
treatment plant. At this point it should be noted that any effort to eliminate the 'very last
milligram' of loads would increase the cost. The above listed substance-related costs comply
with the European Urban Wastewater Directive for sensitive areas.
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SLUDGE DISPOSAL IN ISTANBUL
ISKI has been quite successful in wastewater treatment. On the other hand, similar success
has not been achieved in sludge treatment. The sludge generated in the wastewater treatment
plants of Istanbul are disposed to two existing solid waste disposal landfills. The disposed
amount of year 2005 was 56 593 tones. The disposal site and the disposed amounts arising
from the pretreatment systems are not known and not controlled. It is assumed that part of this
sludge is transferred to Ġzaydas, whereas the rest is disposed to illegal sites. The planned
constructions of two incineration plants (Tuzla and Ambarlı) and another hazardous waste
storage facility in Trakya will highly contribute to the solution of this specific problem
(Samsunlu, 2006).
CONCLUSIONS
The industrial plants located in Istanbul have to effectively fully treat/partially their industrial
wastewater in a way to prevent the environment from further pollution. The existing
Environmental Law, and the regulations on ‗Water Pollution Control‘, ‗Discharge limits to
Sewer Systems‘ and the ‗Protection and Control of Drinking Water Catchments‘ state the
corresponding limits. ISKI has taken under control almost all existing industrial plants in
Istanbul and only there are 285 industrial plants requiring pretreatment systems.
Most of the established pretreatment systems are chemical treatment systems followed by
mechanical and biological systems. The industries with efficient wastewater treatment
systems and the ones that have no necessity to install treatment plants have to pay wastewater
cost in the same amount as they pay for the water supply. Both water and wastewater costs are
paid at the same time.
The industries that have a pretreatment system and the ones that need to install pretreatment
systems have to pay KOP . ISKI has already initiated a simple and easy formulation to
calculate KOP quite different from the application in western countries where each polluting
parameter is considered in detail.
The disposal methods and sites of sludge arising from pretreatment systems are unknown. In
order to solve this problem, ISKI has planned to construct two incineration plants and one
hazardous waste disposal site in Istanbul. It is very urgent to establish these plants.
ISKI has already taken almost all the existing industries under control in Istanbul by applying
the ‗Discharge Limits to Sewer Systems‘, however, should frequently control and monitor
these industries and in the long run, the discharge limits must become more stricter like in EU
countries for industries like metal finishing industry whose influent highly pollutes the surface
waters.
ISKI has also to rearrange its legal enforcements so as to undertake the responsibility of
controlling and monitoring the influents of Organized Industrial Districts (OID). The OIDs
are active according to a special law and thus, their discharges are not controllable by ISKI.
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OLIVE OIL AND ITS EXPANSION:
SUSTAINING CULTURAL VALUES BY DESIGN
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The Mediterranean culture has an inseparable bonding with olive tree and its products.
Throughout history olive derived products have been used for culinary, cosmetics, health
purposes and even as a fuel (for traditional oil lamps). Cultural borders were drawn invisibly
according to the growth of olive tree: "Where the olive tree disappears, the Mediterranean
ends", as been described in the renowned words of George Duhamel, the French author and
critic (Toussaint-Samat, 1987). Among the olive derived products, olive oil has a significant
value by all its contents; it is the fat that makes a peculiar form of nourishment and cuisine
possible. If, according to Faustino Cordon ‗cooking made the human‘, then the Mediterranean
human, without olive oil in the cuisine could not be understood as such (Cordon, 1988).
Mediterranean cuisine is fashionable for being credited with healthy virtues and has been
taken as a reference for balanced and prudent eating, within which olive oil occupies a special
position that transcends its natural framework of production (Mataix and Barbancho, 2006).
According to United Nations Conference on Trade and Development (UNCTAD) data based
on International Olive Oil Council (IOOC) annual reports, currently worldwide production of
olive oil exceeds 2.500.000 tonnes. In 2005, Turkey was declared to be producing 5% of the
world total during the last ten years. On the other hand, the consuming level in Turkey for the
same era was declared as 2% of the world total (UNCTAD, 2005).
A research for European Union (EU) held in 20016about the French olive oil market clearly
exposed that agricultural marketing differentiates from the general marketing with respect to
the product‘s attributes and natural characteristics. The main scope of this paper is to focus on
the marketing attributes of olive oil in Turkey, particularly by case studies among the leading
brands. Product differentiation and market segmentation issues will be scrutinized in order to
achieve information upon the relation between cultural heritages and brand imaging,
considering product and interior designs.
Keywords: Olive oil, agricultural marketing, brand imaging, retail design.
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1. An Exceptional Heritage: Olive Tree, ―The Tree of Life‖
The olive tree represents a wide assortment of natural and cultural landscapes. It is a
universal symbol of peace and reconciliation, wisdom and intelligence, justice and victory.
Through its geographic and historic extent it is referred as a material and spiritual reference
for the Mediterranean area. Realized around a common theme, the routes of the olive tree are
itineraries of sustainable development and intercultural dialogue. They consist in the
rediscovery and recognition of this diverse natural heritage, linked to the technical,
economic, social and cultural development of the civilizations inhabiting the Mediterranean
basin since ancient times up until today. The olive tree has not only marked the landscape but
also the daily life of Mediterranean civilizations; it is associated with their rites and religious
traditions, and it has influenced their habits and techniques. The initiative rests on the
importance of the presence of the olive tree in the Mediterranean as an element, which
unifies the people who live in its environment.

Fig.1. Olive branch. (Photo reference: Fatih Pınar, 2006)
Olive tree itself is a perfect example for sustainable values, whereas it is claimed to be ‗the
rich tree of poor soil‘, by adapting easily to the climatic conditions of its environment and by
having an ageing process that can last hundreds of years. Each and every part of the tree is
transformed into usable or edible products. A very recent article (Uysal, 2006) demonstrates
the usage of olive tree by its uttermost extents:
―Of different tastes and colors, and with the golden yellow oil extracted from its fruit, the olive
is without a doubt ‗an immortal tree‘ that pops up in symbols, myths, legends and even true
stories out of the past over a broad geography encompassing many religions and civilizations.
There‘s no doubt about it, the olive is a miracle. Forks, spoons and plates are made from its
wood; from its fruit, which graces the table in many different colors, myriad kinds of oil are
extracted by different processes, some of them used to make beauty soaps and shampoos;
prayer beads, bracelets, and necklaces are fashioned from its seeds; its pulp is used as fertilizer
or burned as fuel; its oil once lit lamps and, heated boiling hot, even became a weapon. In
other words, from fruit to seed to leaf, every part of the olive tree is good for something and
nothing is thrown away.‖ The existence of the olive tree dates back to the twelfth millennium
BC. The wild olive tree originates in Asia Minor where it grew in thick forests. Though there
are uncertain hypotheses it is believed that the olive tree was indigenous to the entire
Mediterranean basin, and Asia Minor is considered to have been the birthplace of the
cultivated olive some six millennia ago. With the discovery of America (1492) olive farming
spread beyond its Mediterranean confines.
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By 1560 olive groves were being cultivated in Mexico, then later in Peru, California, Chile
and Argentina, where one of the plants brought over during the Conquest - the old Arauco
olive tree - lives to this day. In more modern times the olive tree has continued to spread
outside the Mediterranean and today is farmed in places as far removed from its origins as
southern Africa, Australia, Japan and China (IOOC, 2006).

Fig.2. The origin and expansion of the olive tree (map: International Olive Oil Council)
1.1. Production, Consumption and Exportation of Olive Oil: ―The Liquid Gold‖
The term olive oil refers exclusively to oil obtained from the fruit of the olive tree. It excludes
all other oils obtained by using solvents or re-esterification processes and of any mixture with
oils of other kinds. The main organization dealing with olive oil quality standards is the
International Olive Oil Council (IOOC). The standards were adopted on June 6th 1996, during
the 74th IOOC Congress.

Fig.3. Olive oil (Photo taken by the author, 2005)
Olive oil, liquid gold as Homer calls it, has been more than mere food to the people of the
Mediterranean: it has been an endless source of fascination and the fountain of great wealth
and power. Moreover olive oil is an essential ingredient of the ―Mediterranean Diet‖
(referring to the dietary patterns found across the basin) which is unified to traditional areas
of olive cultivation in the Mediterranean region.
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Presented by Professor Walter Willet during the 1993 International Conference on the Diets
of the Mediterranean, held in Cambridge Massachusetts, the Mediterranean diet is valued by
shaping up a vital part of the worlds‘ collective cultural heritage as well as its contribution to
health and well-being.
Olive oil production has normally been concentrated in the Mediterranean basin countries:
Spain, Italy, Greece, Tunisia, Turkey, Syria and Morocco. These seven countries alone
account for 90% of world production.

Fig.4. Main producing countries in 2005 (Source: United Nations Conference on Trade and
Development (UNCTAD) based on data from International Olive Oil Council (IOOC)
Main consuming countries are also the main olive oil producers as it can be seen from next
graph. European Union accounts for 71% of world consumption. Mediterranean basin
countries represent 77% of world consumption. Other consuming countries are United States,
Canada, Australia and Japan.
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Fig.5. Main consuming countries in 2005 (Source: UNCTAD based on data from IOOC)
Main producing countries are also the main exporting countries as it can be seen from the map
below. Once again, the Mediterranean basin countries concentrate more than 95% of total
exports.

Fig.6. Exportations, average from 1988 to 2002 (Source: UNCTAD based on data from the
Food and Agriculture Organization (FAO) of the United Nations.
1.2. Olive and Olive Oil Production in Turkey
The olive and olive oil sector in Turkey occupies a foremost situation in the country‘s
agriculture, industry and trade. According to figures published by the Turkish Bureau of
Statistics, the number of olive trees in Turkey are 107 million (data collected from 2004). The
olive groves consist 644 hectares of agricultural land, which is approximately three percent of
farmland totally. Eighty percent of the olives grown are used for oil, the other twenty percent
for eating. The production is worth the value of 2.430.392 New Turkish Lira annually and the
value of the marketable is 1.847.858 New Turkish Lira. The Aegean region ranks first in olive
production, followed by the Mediterranean and the Marmara regions.
Turkish olives and olive oil, which are being grown and produced organically in line with
foreign demand and harmonization with international standards, occupy a respected place in
the foreign market. High quality virgin olive oils from Ayvalık and the Bay of Edremit are in
great demand even in Italy. According to the figures of the Assembly of Exporters of Turkey,
the highest rate of export growth in 2005 was in exports of olives and olive oil at over 500%.
Besides the large family firms that have been in the business for years, there are also other
smaller firms with a certain reputation despite limited ‗boutique production‘. The olives and
olive oil of these firms, which are becoming better known worldwide thanks to an effective
marketing strategy, simultaneously contribute to the promotion of Turkey and Turkish
products (Uysal, 2006).
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2. Affect of Design on Consumers in the Retail Sector
Physical aspects of retail stores have gained particular interest among the academic
researchers for several decades. Interior designs of retail stores, designs of products to be sold
and the graphic designs used in logos, etiquettes, etc. have been scrutinized in order to
demonstrate the relationship between customer perception and store attributes.
The common base of the studies was to demonstrate the importance of the store atmosphere,
whereas the term ‗store atmosphere‘ refers to the environment that is brought by a coordinated
visual display of merchandise (Ghosh, 1994). According to Berlyne (1971) the attractiveness
of environmental stimuli is a function of their complexity and stimuli that are characterized by
an optimal level of complexity are assumed to gain maximum interest. Thus, a recent article
published in the Journal of Retailing and Consumer Services7 acclaims the following:
―In accordance with the conception of experience-oriented marketing a store‘s good
condition, careful layout and relatively high information rate, all helping to bring about
a pleasant store atmosphere, facilitate goal-attainment. Moreover, a pleasant store
atmosphere also improves the customers‘ mood state.‖
Other components of store atmosphere, particularly music, air quality and lighting, have
gained predominant interest and a vast number of studies have been made upon the subjects.
Baker et al.‘s (1992) study found that consumers stay longer in stores, which are high in
arousing qualities probably as they are perceived as more interesting. In their study, music and
lighting were combined as a single ambient factor, thus inhibiting an examination of the
interaction effects between two ambient stimuli.
Today‘s shopping experience is increasingly defined by customers as including elements of
exclusivity (unique product assortment), identification (customer‘s desire to identify with
certain stores), interactivity (i.e. hands-on shopping or in-store services) and entertainment
(Lisanti, 2000). Additionally, it should be taken under notice that consumer patronage of retail
stores often extends beyond the purpose of acquiring merchandise. Consumers‘ visit to retail
stores often takes the form of a recreational activity whose worthiness is reinforced by the
level of service provision with the store (Bitner, 1992). Hence, the quality of in-store services
is likely to have a strong impact on consumers‘ purchasing behavior (Shycon, 1992). The aim
of the in-store service is to strengthen store - consumer relationship, increase consumers‘
pleasure of shopping in the store and encourage their repeat visits (Reynolds and Beatty,
1999).

7

Thang, Doreen and Tan, Benjamin, 2003.Linking Consumer Perception to Preference of Retail Stores: an
Empirical Assesment of the Multi-Attributes of Store Image. Journal of Retailing and Consumer Services 10
(2003) 193-200
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2.1. Choices upon Food Consumption
The studies have shown that food choice determinants range in scope from practical (i.e. price
and convenience) and temporary reasons (i.e. mood) to sensory preferences (i.e. taste and
pleasure) and personal ideals (i.e. health, weight control and ethical concerns). However,
relatively less is known about the natural combinations of food choice motives among normal
adults (Lindeman and Stark, 1999).
Broad segments of consumers, particularly in post-industrial societies, buy foods that are
highly differentiated both intrinsically and extrinsically. Purchase decision are increasingly
motivated by values, perceptions, attitudes, preferences and other subjective, extra-economic
factors, and relatively less so by strictly economic variables, i.e. as income and prices. For
these consumers, the demand for the attributes of healthiness, safety, naturalness, variety,
convenience and image is more sensitive to variations in income than the demand for generic
attributes and primary features, such as calories content, for which the income elasticity of
demand is almost zero or even negative (Mili, 2004 [Senauer, 2001] ).
Viewed from this perspective, olive oil responds very well to modern consumer expectations,
with its high-quality image and proven gastronomic properties and health benefits.
2.2. Agricultural Marketing Strategies
To realize a research demonstrating relations involving design and olive oil consumption,
Kohls and Uhl‘s report (1990) upon marketing strategies frequently followed by food firms
could be taken under consideration as an initial point:
a. Product differentiation, seeking to find a product‘s unique features which set it
apart from its competitors; increasing brand loyalty,
b. Market segmentation, concerning the development of unique product variations
that will be better perceived by different consumer classes.
A research for EU (European Union) held in 20018 clearly exposed that agricultural marketing
differentiates from the general marketing with respect to the product‘s attributes and natural
characteristics.

8

Siskos, Y. et al., 2001. Multicriteria Analysis in Agricultural Marketing: The Case of French Olive Oil Market.
European Journal of Operational Research 130 (2001) 315-331
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3. Process of Research Study
Derived from the information above, olive oil and olive by-products retail ―boutiques‖
(individual shops with distinctive brand imaging) were selected initially from various
shopping guides and were classified in due to their product segment. To narrow the research,
being located in the European coast of Istanbul metropolitan area was considered as a
prerequisite. During the time this research primarily started, March 2005, there were only five
specifically olive oil and olive related retail boutiques in the selected area. In order to perform
a descriptive research by analyzing their distinct features and market segments, a survey was
held through an interview and questionnaire involving the five gourmet boutiques. Each
boutique‘s owner and/or manager answered the questionnaire under confidential protocol. The
questionnaire was divided into four subdivisions regarding the information on company,
product, customer profile and finally, branding and design. Sample questions from the survey
included the followings:






Description of the display and storage requirements of the products,
Explanation of the color and material scheme used in the store,
Portrayal of special necessities in terms of lighting and air quality (i.e. temperature and
humidity),
Decisions upon brand imaging (i.e. packaging, labeling)
The opportunity of consumers to test the products before buying them, and if so, what
kind of space arrangement is provided for this facility.
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Two of the selected boutiques‘ owners conferred oral and written permission in order to
demonstrate and publish their information. The other three owners accepted to participate
under confidentiality; therefore further information is not available for publishing.
3.1. Laleli Olive Oil Store
Built up as a branch of a family company who has been in service on biological sciences,
Laleli Olive and Olive Oil establishment is developed under the Research Lab of the
company. The boutique was opened in 2001 and located in Bebek, the residential quarter of
the high income inhabitants in Istanbul. There is another shop of the company in Ankara.

Fig. 7. Interior views from Laleli Olive Oil Store, Istanbul. (Photos taken by the author,
2005)
Due to the flawlessly circular formed interior layout of Laleli Olive Oil Store, it has a
welcoming and an embracing affect at first sight. Customers enter in the symmetrical axis of
the boutique, and receive certain sense of significance given to them at once. Though small
in size, this circular effect strengthens the coziness and intimacy provided. Display units are
symmetrically located, shelving and mobile boxes are provided. At the back of the counter
table there is a small partition wall made from pumice, with an olive tree engraved on it. The
color scheme is selected from tones of white to beige in order to express the natural color of
olive oils, which is greenish yellow. In the middle of the boutique there is a lacquer painted
wooden table were customers can try the products, and above this table there is a fixture
made of several small glass bottles filled with olive oil. This remarkably decorative fixture
was originated from the idea of oil-lamps in mosques, and it could be said that it has become
the center of attention in the boutique. The scent of olive is most likely to be the unique
feature of Laleli Olive Oil Store. As customers enter in the circular plan of the boutique, they
have to pass closely to the displays were various products derived from olive are placed. This
close encounter enables to feel the pleasant scent as much as possible. Relations between
scents and shopping have been an interesting subject for researchers, i.e. a previous study
developed a conceptual model portraying ambient scent as an environmental cue that
influences emotional responses and ultimately shopping behaviors (Gulas and Bloch., 1995).
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3.2. KürĢat Olive Oil Boutique
Held by a family company which has been dealing with olive and its by-products for almost a
century, KürĢat Olive Oil Boutique was recently opened in Istanbul (2004). The company has
three other branches in different cities all in the agricultural trade area of olive, olive oil,
dried tomato, capari and green pepper grown in their own groves and farms.
KürĢat Olive Oil Boutique is located in NiĢantaĢı, the fashionable area of the city. Though it
is relatively small by means of scale, a luminous and spacious atmosphere has been created
with the professional help of an interior design company. There is a big singular piece of
display unit (shelving system) where all the various types of olive oils with attractive
packaging are exhibited. Natural soaps made from olive oil, domestic tools made from olive
wood (soap holders, trays and mats), other kinds of agricultural products such as dried
tomatoes and capari are secondarily put on view on the extension of this big display unit. The
diffused lighting fixtures installed in the boutique enhance the clarity and purity of the olive
oils, while revealing a spacious and contemporary sensation.

Fig.8. Product views from KürĢat Olive Oil Boutique, Istanbul. (Photos taken by the author,
2005)
The distinctive quality of KürĢat Olive Oil Boutique is the reference it gives to the
Mediterranean disposition: All interior design is composed of curves and there is no straight
lines viewed. This aspect directly relates to the Mediterranean waves and the idea of
hospitality. Traces of olive form communicate through the display, lighting, seating units and
the counter-table, together generating a pleasant and familiar atmosphere. The pictures of the
family members of the company who held the business for decades are in sight of the
customers, as a reminiscence of traditional values and family ties. Past studies have indicated
that in order to induce pleasure, store characteristics should remind customers of other
positive experiences (Spies et al., 1997). KürĢat Olive Oil Boutique reminds local and
cultural qualities in this sense. In sum, it can be supposed that KürĢat Olive Oil Boutique
bonds ‗uniqueness‘ in its atmosphere by the quality of design character.
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4. Conclusions and Limitations
Depending on the research described in this paper, it is possible to declare that agricultural
retail shops or ‗boutiques‘ have a propensity to create a more diversifying quality than
regular retail shops. Store atmosphere in terms of harmonizing design character, layout,
lighting, color, air quality and music have an effect on the in-store behavior of the customer,
and therefore present a ‗unique‘ shopping experience.
This study points out to the case of olive oil retail shops, and partially demonstrates the
influence of distinctive qualities of this valuable agricultural product on the design of the
boutique. As previously discussed, one of the major features of creating a pleasant store
atmosphere is the layout of the boutique, which is mostly formed with display and storage
units. Olive oil has certain requirements for proper storage and exhibition facilities. To retain
its properties it must be kept away from excess heat, air, damp and above all, from excess
light. All these variables have a tendency which affects the design limitations of display units
and storage areas. Regarding the selected stores portrayed in this study, it could also be said
that products have an affect on the color scheme used in the interiors: Pale colors and light
tones of hues are dominant in the olive oil boutiques. The relation between cultural values of
each product and the store atmosphere can also be sensed through the store atmosphere: the
rich Mediterranean identity surpasses any other concept. Olive oil stores tend to use
‗contemporary, energetic, vivacious‘, to depict their environment.
The selected case studies in this research occupy a segment of the distribution sector that is
differentiated on the basis of the sale of attractively presented; top-range products (i.e.
organic oils, flavored oils). Oils produced and packed by small or medium-sized specialty
firms may have a place on the market at middling or high prices in this segment, and their
oils are differentiated by their characteristics from more price-competitive products. For this
strategy to be successful it is very important to ensure that the product attributes, package
design and labeling closely meet the specific needs of the end customer, who is often
sophisticated and very demanding (Mili, 2004). Indeed; recreating distinct brand identity in
olive oil retail boutiques, products and packaging, purchasing points, web sites and other
communicative media is an essential value added by design. In order to sustain such a
prominent Mediterranean cultural value, olive oil, design policies of companies are
practically as important as governmental agriculture policies.
Another interesting result obtained from this research is, even though Turkey is among the
leading countries in producing and consuming olive oil, the greater part of consumers were
not aware of the differences between the various marketable types of olive oil, nor are they
familiar with the description and properties of each one. Thus it would appear necessary to
intensify information campaigns targeted at existing and potential consumers, nationally and
internationally, in order to supply them with clarifying information on the characteristics,
benefits and uses of different olive oils.

1459

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Product certification is a further crucial aspect for promotion processes. A large number of
distributors require suppliers to have oil quality and the oil production process certified by an
accredited certification body. The promotional advantage lies in displaying quality
certifications (usually generic cues) enabling the companies concerned to benefit from joint
promotional activities at the international market (Mili, 2004).
Finally, it should be taken under consideration that the limitations of this study is it has
investigated in a specific region (European coast of Istanbul, Turkey) and therefore cannot
act as a global guide for olive oil and olive by-products boutique design.
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Istanbul is most populated city of Turkey and it is major metropolitan of the world. Rising of
population and economical activities increases the importance of waste management in
Istanbul. Information about municipal solid waste collection and recycling programs was
collected from the local authorities and evaluated according to administrative and economical
aspects. The main problems of waste collection are separation of management activities
between local authorities and lack of coordination in management activities. Private sector
participation in solid waste collection services helps to lower costs and increase the
productivity of services but duration of contract is inadequate to raise the cost recovery rate of
tax. Recycling rate of waste is insufficient because of many administrative and economical
handicaps.Optimal solution for recycling is separation at source and including the scavengers
into waste management program.
Keywords :Istanbul; municipal solid waste; administrative structure; collection; recycling
1. Introduction
The management of the growing quantities of solid wastes is a very important global
environmental issue and it is the major responsibilities of local governments. Municipal solid
waste (MSW) is defined to include refuse from households, non-hazardous solid waste from
industrial, commercial and institutional establishments, yard waste, and street sweepings
(Schüleber et al.1996). In developing countries, rapid urbanization has been one of the
contributory factors to the problem of waste disposal because the amount of solid waste
increases with urbanization, leading to adverse effects on human health and the environment
(Tolb et al.1992). Communities worldwide are facing increased difficulties in managing their
municipal solid waste effectively and economically (Najm et al.2003).
Municipal solid waste management contains technical and social aspects. Technical aspects
are concerned with the planning, implementation and maintenance of collection, transfer
recycling and systems, waste recovery and final treatment systems. Social aspects include the
patterns of waste generation, community-based waste management and the social conditions
of waste workers (Schüleber et al.1996).Authorities in charge of waste management must
include all aspects into strategies to achieve sustainable and effective waste management
which have socially desirable and environmentally sound manners.
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Istanbul is Turkey‘s largest city and it is also one of the most crowded metropolises in the
world with a population over 10 million. The city has great attraction as it is center of
industrial, commercial and educational activities, and rising of population has lead to increase
waste collection and recycling. Municipal solid waste in Istanbul has local problems and these
problems can be treated with local management solutions in accordance with national
regulations and strategy. In this study, local authorities were asked information about the
collection and recycling programs and the regulations concerned with administrative structure
of waste management were examined. Information obtained from local officials and
regulations is explained and evaluated according to its administrative and economical aspects,
and some proposals are offered to increase the effectiveness of the waste management and
recycling program.
2. Municipal solid waste characteristics
Generation of MSW is dependent on many parameters such as population, economic
development, consumption rate of individuals, geographic location, and administrative
systems, and population and economic conditions are the two most important factors
contributing to the quantity of MSW (Wang and Nie 2003).
Waste generation rates and population density for some districts in Istanbul is given in Table
1. Population rates were calculated from the results of population census for 2000 (DIE 2001)
and waste percent were calculated according to records of trucks entering transfer stations.
Table 1 shows a general correlation between waste and population rates. Main industrial and
commercial activities are crowed in Eminonu, Kadikoy, Bahcelievler, Besiktas and Beyoglu
districts, and waste generation rate of these districts are higher than population. According to
these figures, intense of industrial and commercial activities are major factor of waste
generation in Istanbul.

Waste (Million ton)
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Figure 1. Amount of municipal solid waste in Istanbul
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Amount of waste generated in Istanbul as a function of time is shown in Fig. 1. As can be
seen from the figure amount of waste generated in the city has increased gradually.
Approximately 3.5 millions tons of waste per year is being produced in Istanbul (Demir et
al.2004) and total amount in 2020 was projected to reach 4.75 millions of tons (Curi and
Kocasoy 1998). The values in Table 2 reflect that organic materials are the main fraction of
from 19.5 % in 1996 to mean value in 10 % in 2004. It is evident from Table 2 that increasing
of living standards of people changed consumption patterns. While rates of diaper, metal,
textile and glass increased between 1996 and 2004, ash content of waste decreased
significantly. The main reason for this reduction is increasing of natural gas consumption
instead of coal. These changes are well agreement with the results of World Bank research
(WB 1999) in which amount and composition of waste changes with increasing population
and shifting of consumption patterns, respectively.
Table 1 Population and waste generation rates of district municipalities
District
Population Waste
District
Population Waste
percent
percent
percent
percent
Kadikoy
6.57
7.31
Eminonu
0.55
3.36
Bahcelievler 4.69
5.67
Besiktas
1.90
3.29
K.Cekmece
5.85
5.14
Pendik
3.80
3.09
G.Osmapasa
7.59
5.02
Esenler
3.92
2.86
Uskudar
4.93
4.79
Bayrampasa 2.45
2.45
Bagcilar
5.56
4.70
Eyup
2.53
2.37
Umraniye
6.16
4.30
Avcilar
2.33
1.84
Beyoglu
2.33
3.72
Sariyer
2.42
1.75
Table 2 Solid waste composition in Istanbul (Weight, %)
Arikan, 1996
Demir et al. ,2004
Organics
48.0
40.6-45.3
Paper
8.4
2.5-10.6
Plastic
11.0
1.7-8.5
Glass
4.6
4.1-9.1
Textile
2.9
4.6-6.1
Metal
2.3
2.7-8.0
Diaper
3.2
7.0-12.4
Ash and other
19.5
6.0-12.1
2. Administrative structure
In the administrative frame, Istanbul has 32 district municipalities and a Metropolitan
Municipality. National solid waste control regulation sets the duties of local authorities.
According to the regulation, collection and transportation of MSW to transfer stations and
street sweeping are responsibility of district municipalities. Metropolitan Municipality is
charged for the transfer and final treatment of wastes.
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For these purposes Metropolitan Municipalities constructed six transfer stations, two sanitary
landfills in 1995, a recycling and composting plant in 2001, and construction of three transfer
stations were included for future plan . Location of municipal solid waste management plants
in Istanbul in Istanbul is shown in Fig.2 ( Berkun et al.2005).

Figure 2 Location of municipal solid waste plants in Istanbul (Berkun et al., 2005
Municipal solid waste collection services are managed by cleansing department of each
district department. Environmental departments of district municipalities deal with waste
recycling and other environmental activities. Separation of waste management activities either
between two departments in a municipality and between district and metropolitan
municipalities decreases the management productivity. Inclusion of two different local
authorities for the waste collection and final disposal services lead to lack of coordination
between officials, and recycling has latest level of significance in the waste management
programs of each local governments. In order to increase the performance of MSW
management, collection, transfer and final disposal activities should be performed under the
same management structure, for example by metropolitan municipality, and recycling must
include on the top of the waste hierarchy.
4. Management of MSW collection services
Most district municipalities perform collection services of municipal solid waste with the
personnel of contractors and some municipalities perform with public workers. In both case,
all services are supervised by an official manager. Collections programs are planned
according to experiences of officials and there is a lack of a document involving
managements program or designing scheme of collection programs. Problems are solved with
the coordination experienced local officials and contractor. There is no training program for
selecting and employing workers both in private and public sectors.
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Municipal solid waste collection in Istanbul is based on the communal bin system. Residents
are required to bring their waste to bins at a designated time. Communal storage bins are
collected by compactor trucks of private firms and/or district municipality. Communal bins
are provided by local authority in the central areas of each district. In some parts of districts
there is a lack of communal container and waste bags are accumulated on the street.
Collecting of waste from street instead of communal bins increases the pick-up points,
decreases the efficiency and raises the collection cost. Dijkgraaf and Gradus (2003) stated that
the number of pick-up points has a significant impact on the total collection cost and higher
pick-up frequency in Netherlands increased the costs about 19 %.
The main problem of MSW collection in Istanbul is that waste is brought before the
designated time and accumulating of waste cause heaps of garbage on the streets. Especially
in summer times, these heaps decay rapidly because of high organic content and pose a health
treat to residents.
After the hauling of collected waste to transfer stations, management activities are occupied
by metropolitan municipality. In the transfer stations, wastes are emptied into vertical silos
and volume is reduced about 30 % with compacting (Tuyluoglu et al.1999). Compacted waste
is transported with silos to sanitary disposal sites.
5. Economics of MSW collection services
Most district municipalities turned over solid waste collection services to private sector
because of labor strike and higher labor costs. Privatization of the MSW services in Istanbul is
carried out by the contract method and the firm with lowest bidder is awarded. The duration
of contract is one year and the payment is done monthly by the local authorities. Private firms
desire to gain maximum profits in the duration of contract in order to depreciate capital
expenditures for their investment and this is a handicap for local governments to get lower
collection cost. In order to achieve lower cost by privatization, length of contract should be
higher than one year. Countira -Levine (1994) stated that duration should be longer than 4
years to have lowest costs.
Workers in private sector are employed with minimum wage and receive less social benefits
than public sector. Also workers of private firms are lack of protection by labor unions.
Cointtreau-Levine (2000) stated that lower standards of working conditions limit productivity
of workers. These poor working conditions, also, increase the frequency of employment
changing and decrease the number of younger and qualified person in waste collection
services.
Environmental Cleansing Tax (ECT) was introduced in 1994 to obtain revenue for financing
the MSW services and it is assigned to buildings. ECT is collected by district municipalities
and the 10 % of revenue is distributed to National Environmental Pollution Control Fund, 20
% to metropolitan municipality and 70 % to district municipality.
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ECT has a flat rate system and fee is determined with respect to the area occupied by the
buildings and the amount of waste produced is not considered. Collection rate of ECT is
shown in Fig. 3. While the collection rate of WT was 85 % in 1994, it has decreased gradually
and the rate was 62 % in 2003. Collected tax covered the 30 % of collected cost in 2001 and
remaining expenditures were met by other sources of municipal budget. Privatization of solid
waste services lowered collection costs and increased cost recovery rate of tax, so that the
economical resources of municipalities were utilized more efficiently.
Present tax system is inadequate to cover the MSW management costs and to decrease the
fiscal pressure on local budgets. Flat fee system is unsound from both an economic and an
environmental perspective (Scot and Janet 1999) and is inadequate to cover the MSW
management costs and decrease the fiscal pressure on local budgets.

CT collection rate, %
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Figure 3 Environmental cleansing tax collection rate per year

7. Recycling activities
Recycling reduces the amount of disposable waste and energy consumption, increases the life
span of disposal sites, decreases the gas emissions generated in landfill, generates
employment opportunities, improves ecological quality and lower collection costs (Deniso
1996, Craighill and Powell 1995, Weithz et al.2002). For Istanbul, recyclable waste in
municipal waste is about 30 to 40 % for Istanbul (Toroz and Arikan 1999). Recycling
activities in Istanbul have been performed since 1950s to recover materials having economical
value such as glass and paper (Metin et al.2003) but Turkey is one of fewer countries which
has the lowest recycling rates in OECD (OECD 2004).
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Waste management activities are divided between district and metropolitan municipalities,
and recycling activities are being performed by discrete local authorities at different scales.
For example, metropolitan municipality has operated a recycling and composting plant for
five years. In this plant about 1000 tones wastes per day are separated manually, 100 tones of
valuable materials are recovered and 250 tones of compost is produced from the organic
materials in wastes.
The main negative factor effecting recycling efforts is originating from division of duties in
administrative structure. Since district municipalities are not responsible for the final disposal
of wastes, generally recycling is not included in their waste management programs. To
increase rate of recycling rate, all local authorities should have collective strategy,
furthermore technical and economical resources must be utilized cooperatively and recycling
should be located on the top of waste hierarchy.
The other handicap for the recycling activities is the distribution of MSW services between
two departments in a same municipality. Recycling activities are carried out by Environmental
Department and Cleansing Department deals with collection of waste.
Environmental department has inadequate technical, economical and human resources and
personnel have deficient know-how about recycling. The budget of recycling activities is
inadequate for recovering of expenses and after economical crisis in 2001 almost all recycling
programs of district municipalities have been terminated. All waste management services
should be performed by only one department to increase the recycling performance.
Tax system is another difficulty for recycling activities. Present situation which not considers
volume and composition of waste does not motivate people recycling, separation at source
and decreasing the amount waste. Taxation of the municipal solid waste services according to
volume or weight decreases the amount of waste (WB 1999) and improves recycling
performance (Thomas and Bartelings 1999). Scavengers are main actor in recycling activities
but they are not organized and integrated into the official waste management program. Public
participation and awareness is an important issue in recycling activities. In Istanbul, the level
of environmental awareness and knowledge of people is relatively low. People regard the
municipal solid waste as a matter of getting rid of things that were unwanted and has no
economical value. People should be educated to improve the sensitization about the reusing,
recycling, separating at source and reducing the waste amount
In present situation, most favorable recycling method in Istanbul is the collection of
recyclable materials by scavengers after the separating the wastes at source. Scavengers
should be organized by officials, integrated into the waste management program and also
supported economically.
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8. Conclusions
In this study, management of municipal solid waste collection and recycling programs is
evaluated according to economical and administrative aspects. Main problem of waste
management in Istanbul is caused by failure of coordination and integration between local
authorities. Separation of waste management activities either between two departments in the
same municipalities and between district and metropolitan municipalities led to lack of
coordination in waste management activities. Combining all waste services within the same
management structure and including the social aspects will improve quality of services.
Private sector participation in solid waste collection services lower expenses, raises the cost
recovery rate of tax and increases the productivity of services but duration of contract is one
year and inadequate for private firms to depreciate capital expenditures and this a handicap
for reducing the costs. In order to gain maximum efficiency, tax system should be changed
from flat fee than unit pricing.
Recycling rate of waste in Istanbul is insufficient which is caused by many administrative and
economical factors and lack of public participation. Optimal solution for recycling is
separation at source and collection by scavengers.
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THE GREEN BUILDING INDUSTRY
Suat GÜNHAN
Izmir University of Economics, Department of Architecture, Izmir, TURKEY
suat.gunhan@izmirekonomi.edu.tr
Buildings are responsible for a considerable amount of the world‘s energy and hence carbon
dioxide emissions, the design, construction and operation of buildings is vitally important for
people now and in the future. As a result of this situation, green building is becoming an
important and scientifically backed international initiative that is starting to profoundly
change the way architects, developers, owners, engineers, interior and landscape designers
must design and build. The objective of this study is to evaluate the progress of Green
Building projects in the United States. What do owners think of these buildings? Is it worth to
build them? Do they financially make sense? What are the benefits for people, for natural
environment? The paper explores sustainable development, design and construction concepts
in order to understand the Green building concept. Some of the important findings from the
Green Building survey performed by a major U.S. Construction Company in the United States
were presented. The findings indicate that the Green buildings have major existence in
government projects (other than educational facilities). Cost benefits coming from the energy
efficiency could be the major reason for owners to prefer green buildings. Reduced
absenteeism, improved health conditions, well being of employees and consequent increased
productivity provides indirect cost benefits for owners. The findings also indicate that green
educational facilities increase students‘ success in tests and reduce their absenteeism. Besides
all the benefits, the lack of awareness of green buildings creates a major obstacle in the spread
of these buildings. Owners are not very familiar with these buildings and the associated cost
benefits over the life cycle of buildings.
INTRODUCTION
Green building is becoming an important and scientifically backed international initiative that
is starting to profoundly change the way architects, developers, owners, engineers, interior
and landscape designers must design and build. In fact, green building is changing the entire
process for building design [1].
There has been increased interest over the last several years in constructing Green buildings to
the enormous impact on the environment of the 76 million residential buildings and nearly
five million commercial buildings currently existing in the United States. Collectively,
buildings are estimated to consume 37% of all energy used in the United States, including
68% of all electricity, 88% of potable water supplies, and 40% of raw materials. In addition,
buildings generate more than one-third of municipal solid waste streams in the United States
and 36% of total emissions of anthropogenic carbon dioxide emissions, the primary
greenhouse gas associated with global climate change [2]. Since buildings are responsible for
a considerable amount of the nation‘s energy and hence carbon dioxide emissions, the design,
construction and operation of buildings is vitally important for people now and in the future
[3].
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The U.S. Green Building Council launched the Leadership in Energy and Environmental
Design (LEED) assessment tool in 1998 (post-Kyoto) to establish a common standard of
measurement for green buildings. Its secondary purpose is to promote integrated, whole
building design processes and stimulate competition in the environmental building market.
Proponents of LEED also hope that the rating system will make consumers more aware of the
benefits of environmental building. Buildings are awarded silver, gold and platinum medals
based on their sustainable design qualifications [1].
LEED Green Building Rating System is the nationally accepted benchmark for the design,
construction, and operation of high performance green buildings. LEED gives building
owners and operators the tools they need to have an immediate and measurable impact on
their buildings‘ performance. LEED promotes a whole-building approach to sustainability by
recognizing performance in five key areas of human and environmental health: sustainable
site development, water savings, energy efficiency, materials selection, and indoor
environmental quality [4].
LEED is a green-building rating system that includes mandatory requirements for factors such
as energy and water efficiency. The rating system awards additional points for criteria in six
categories. In addition to five categories mentioned in the previous paragraph, additional
points are also awarded for innovation and design process. The resulting point total
determines a building‘s final rating. For new construction projects, basic certification is
awarded for buildings scoring 26 to 32 points. Higher certification levels include LEED Silver
(33 to 38 points), LEED Gold (39 to 51 points), and LEED Platinum (52 to 69 points) [5].
The first LEED certified building the Kandalama Hotel in Sri Lanka was constructed in 1994
and was followed shortly after by the Energy Resource Center in Downey California, in 1995
[1].
The objective of this study is to evaluate the progress of Green Building projects in the United
States. What do owners think of these buildings? Is it worth to build them? Do they
financially make sense? What are the benefits for people, for natural environment? The paper
explores sustainable development, design and construction concepts in order to understand the
Green building concept. Some of the important findings from the Green Building survey
performed by a major U.S. Construction Company in the United States were presented. The
survey highlights the major trends in the United States including the role of LEED which has
a major role in the growth of Green Buildings in recent years. Recommendations and
conclusions that pertain to Green Buildings are presented at the end of the paper.
SUSTAINABLE BUILDINGS: GREEN BUILDINGS
Sustainable development is development which meets the needs of the present without
compromising the ability of future generation to meet their own needs. The word
development in this definition implicates two important aspects of the concept: It is
omnidsciplinary, it cannot be limited to a number of disciplines or areas, but it is applicable to
the whole world and everyone and everything on it, now and in the future [6].
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The built environment is affected by the environmental issues and the built environment
affects the environment. Built environment is a major element affecting the sustainability of
the natural environment.
A green approach to the built environment involves a holistic approach to the design of
buildings. All the resources that go into a building; materials, fuels or the contribution of the
users need to be considered if a sustainable architecture is to be produced. Producing green
buildings involves resolving many conflicting issues and requirements. Each design decision
has environmental implications. Measures for green buildings can be divided into four areas:





Reducing energy in use
Minimizing external pollution and environmental damage
Reducing embodied energy and resource depletion
Minimizing internal pollution and damage to health

Green buildings involve considering the whole life of buildings, taking environmental quality,
functional quality and future values into account. Sustainable building design is therefore the
thoughtful integration of architecture with electrical, mechanical and structural engineering
resources. In addition to express concern for the traditional aesthetics of massing, orientation,
proportion scale, texture, shadow and light, the facility design team needs to be concerned
with long-term costs: environmental, economic and human [3].
Green buildings should emphasize an integrated approach to design which includes all
members of the team around the table from the planning stage onward. Integrated design is
promoted as a way of designing more fully functioning, holistic buildings. Sustainable design
is not a passing trend. Increasing number of cities, government organizations and universities
are mandating construction to meet or exceed LEED benchmarks [1]. Construction materials
used throughout a green building are selected to better protect human health and the
environment, plus include locally made materials whenever possible. Green buildings also
offer significant energy – and water – efficiency improvements, which drastically reduce the
costs of operating and maintaining each structure [5].
Sustainable construction is defined as ―the creation and responsible management of a healthy
built environment based on resource efficient and ecological principals. Sustainably designed
buildings aim to lessen their impact on our environment through energy and resource
efficiency. It includes the following principals:
Minimizing non-renewable resource consumption
Enhancing the natural environment
Eliminating or minimizing the use of toxins.
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Green buildings can be defined as those buildings that have minimum adverse impacts on the
built environment, in terms of the buildings themselves, their immediate surroundings and the
broader regional and global setting. Green building may be defined as building practices,
which strive for integral quality (including economic, social and environmental performance)
in a very broad way. Thus the rational use of natural resources and appropriate management of
the building stock will contribute to saving scarce resources, reducing energy consumption
(energy conservation), and improving environmental quality [6].
A green building places a high priority on health, environmental and resource conservation
performance over its life-cycle. These new priorities expand and complement the classical
building design concerns: economy, utility, durability, and delight. Green design emphasizes a
number of new environmental, resource and occupant health concerns [6]:







Reduce human exposure to noxious materials
Conserve non-renewable energy and scarce materials
Minimize life-cycle ecological impact of energy and materials used.
Use renewable energy and materials that are sustainably harvested.
Protect and restore local air, water, soils flora and fauna.
Support pedestrians, bicycles, mass transit and other alternatives to fossil-fueled
vehicles.

CASE STUDY: LEADING U.S. CONSTRUCTION COMPANY‘S SURVEY
The results of the survey conducted by Turner Construction prove that green building
movement is on its way. The company surveyed 719 senior executives to assess their views
on green buildings. The first finding indicates that the green building activity is expected to
increase. Ninety percent of the executives expect a substantial increase in green building
projects.
According to the participants of Tuner Construction‘s survey, public facilities (not including
the education facilities) are expected to have the major green activity over the next three
years. Thirty percent of executives expected it and 66% believed that it would be among the
top three sectors. The reason for the green activity expectation tops for the public buildings is
that the increasing interest of government to ensure that their funding are invested in
sustainable construction projects. According to Turner‘s report [7], roughly 10% of the
buildings registered by the LEED Green Building Rating System are U.S. government
projects and numerous federal agencies have Green initiatives. The executives ranked
educational facilities next highest expected sector for green building activity. Twenty four
percent of executives expected it and 60% believed that it would be among top three sectors.
The reason that the expectations are high for educational facilities is that the recognition of
the positive impact that sustainable construction can have on student performance and test
scores.
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The Turner report also adds that a study by the Hershong Mahone Group, a consulting
services company specializing in building energy efficiency, of the test scores of 21,000
students in California found that those in classrooms with the most natural light scored 26%
higher on reading tests and 20% higher on mathematics tests than did students with the least
amount of daylight. An analysis of student performance in Chicago and Washington, DC
schools found that children in better school facilities scored three to four percentage points
higher on standardized tests, even after controlling for demographic factors. A study of six
schools in Johnston County, North Carolina discovered that children attending schools with
full spectrum light were healthier and absent on average three to four days less than were
students in classrooms with conventional lighting. The executives ranked the commercial
facilities the third highest expected sector for Green building activity. Twenty percent of
executives expected this and 58% ranked it among the top three sectors. The reason that
expectations are high for commercial facilities is that Green construction facilities increases
employee‘s productivity and decreases absenteeism in workplaces illuminated by day light
rather than artificial light.
Executives were asked about the most important characteristics for a facility to be considered
a green building. Five key aspects of Green design identified by the U.S. Green Building
Council were asked to be rated by executives: Energy efficiency, indoor environmental
quality, conservation of resources or materials, sustainable site planning and safeguarding
water or water efficiency. More than half of the executives ranked the energy efficiency as the
single most important characteristics of a green building. Ninety percent of the executives
ranked it among the top three important factors. The second important characteristic with the
rate of 69% is indoor environment quality. The reason that the executives cited energy
efficiency as the single most important factor is that because it provides major cost benefits.
More than 80% of executives (combination of executives who were already involved and who
were not involved before) said the energy costs of Green buildings were less than those of
non-Green buildings. The operating costs of these buildings were also lower. More than threequarters of executives at organizations involved with Green buildings think that it is less
costly to operate and 66% reported that their cumulative operating and maintenance costs over
10 years were lower.
The health and well being of occupants of green buildings is greater according to survey
participants. Not only 91% of executives at organizations involved with green buildings said
that, so did 78% of executives at organizations not involved with green buildings. The
findings are consistent with a study by the Lawrence Berkeley National Laboratory that
reports U.S. businesses could save as much as $58 billion in lost sick time if improvements
were made to indoor air quality of the work environment [8]. The Turner report also mentions
that a study by Herman-Miller found an increase in worker productivity of up to 7% after
relocation to a Green facility with natural light.
Both executive groups agreed that Green buildings are more expensive to build. Seventy three
percent of executives at organizations involved with Green buildings and 89% of executives
at organizations not involved with Green buildings reported it. Executives who were already
involved with Green buildings reported that their construction costs were 14% higher whereas
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the executives who are not involved with green buildings yet reported that the cost should be
20% higher according to their own researches. There are number of studies concerning the
cost of Green buildings. According to Turner Construction‘s report, a study by California‘s
Sustainable Building Task Force of 33 Green buildings found that the average increase in
construction costs was slightly less than 2%. This study found that this modest level of
investment could result in savings of 20% of total construction costs over the life cycle of a
building [8].
Another study by the firm of Davis Langdon Adamson of the construction costs reported in
Turner Construction‘s report claims that the costs of more than 600 projects of various types
came to a similar conclusion. It found that the cost per square foot for buildings seeking
LEED certification falls into the existing range of costs for buildings of similar program types
and that many projects were able to achieve sustainable design with little or no additional cost
[9]. Although there is a consensus in high construction costs of green buildings, 94% of all
executives reported that their high construction costs were repaid through lower operating
costs, such as energy savings, increased worker productivity, and other benefits.
What are the obstacles to Green building activity? Executives were also asked about this
issue. Although they reported that the higher costs were paid off through lower operating costs
and maintenance costs, 70% of executives rated the higher costs as a very or extremely
significant factor discouraging the construction of green buildings. Half of the of the
executives reported that reliance on annual budgets that don‘t take account of savings or
benefits occurring over several years, the perception that the payback period is too long, and
the difficulty in quantifying benefits. These two obstacles were followed by the third one
which is the lack of awareness of green buildings benefits among executives. According to
63% of executives, the lack of awareness is an extremely important obstacle. Only 37% of
executives at organizations not currently involved with green buildings reported they were
very knowledgeable with green buildings.
More than half of the executives believed that government encouragement such as tax
incentives were extremely effective about stimulating the interest for green buildings. Utility
rebates were also encouraging. Among the many programs sponsored by utilities, Pacific Gas
and Electric‘s statewide program under the auspices of the California Public Utilities
Commission offers building owners incentives up to $150,000 per building to encourage
energy efficient design [10].
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CONCLUSIONS
There is increasing recognition that buildings cannot be designed without consideration for
their social impact on the environment. Waste and pollution affect communities. Issues of
sustainability will force societies to consider buildings in relation to towns and cities, and the
evaluation of building performance will involve the quality of indoor environments [3].
Building owners in the private sector were initially reluctant to invest in an approach that had
not yet been proven. As governments began quantifying the benefits, such as significant
employee productivity gains, reduced operating costs, increased occupancy rates, and higher
rents, the private sector began to look more closely into the advantages of green buildings.
Despite growing private-sector interest, governments still represent 42 percent of new
construction projects that are LEED certified. LEED is established by the U.S. Green
Building Council [5]. LEED Green Building Rating System, a set of voluntary national
standards for constructing sustainable buildings is rapidly gaining acceptance [7].
Green buildings have major existence in government projects (other than educational
facilities) due to government initiatives. These buildings are expected to prove cost benefits
for owners so they can consider green buildings in their projects.
The findings indicate that cost benefits coming from the energy efficiency could be the major
reason for owners to prefer green buildings. Also, reduced absenteeism, improved health
conditions, well being of employees and consequent increased productivity provides indirect
cost benefits for owners.
The findings also indicate that green educational facilities increase students‘ success in tests
and reduce their absenteeism.
There is still big concern among owners that green buildings are more costly than
conventional buildings. The lack of awareness of green buildings creates a major obstacle in
the spread of these buildings. Owners are not very familiar with these buildings and the
associated cost benefits over the life cycle of buildings.
It is obvious that governments have a major role in the spread of Green buildings. More
research studies must be performed in order to substantiate the benefits of Green buildings. It
looks like cost benefits combined with government initiatives can increase Green building
projects.
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In this paper, the latest stand of the bluefin tuna fishery in the Mediterranan Sea, the bluefin
tuna farms and die Fisheries management is discussed. The main measures include the
gradual reduction of TAC of 32.000 tons to 25.500 tons in 2010 and closed seasons for bluefin
tuna fisheries for purse seining; 1 July-31 December. For large scale pelagic longline vessels
over 24 m from 1 June-31 December. For boat boats from 15 November-15 May. For pelagic
trawlers from 15 November to 15 May. Increase of the minimum size from 10 to 30 kg.
In the recent ICCAT meeting in Croatia in November 2006, a range of measures were set to
ensure the recovery of the east Atlantic and Mediterranean bluefin tuna. The fishing
overcapacity, poor enforcement of the existing measures resulting from illegal, unregulated
and unreported fishing activities (IUU) will hopefully be overcomed by setting up a 15 year
plan starting from 1st January 2007.
1. Introduction
The Atlantic bluefin tuna Thunnus thynnus (L.) is one of the most important commercial
species among the large pelagic fishes living in the Atlantic Ocean and Mediterranean Sea.
The International Commission for the Conservation of Atlantic Tunas (ICCAT) recognizes
two management units of Atlantic bluefin tuna: west and east Atlantic, the latter unit including
the Mediterranean (ICCAT, 2005). Continous demand from the Sashimi markets increased the
fishing pressure on bluefin tunas and stocks were reduced drastically. Fishing pressure
became even more after the bluefin tuna farm activities began.
In this paper, the latest stand of the bluefin tuna fishery in the Mediterranan Sea, the bluefin
tuna farms and die Fisheries management is discussed. The evaluation of ICCAT of the
bluefin tuna stocks and the fisheries management till 2010 is investigated.
2. Bluefin tuna fishery in the Mediterranean Sea
The fisheries for Atlantic bluefin tuna are currently distributed from the Gulf of Mexico to
Newfoundland in the West Atlantic, from roughly the Canary Islands to south of Iceland in the
East Atlantic, and throughout the Mediterranean Sea. There are two spawning grounds known
in the Atlantic, one in the Gulf of Mexico and one in the Mediterranean Sea. Assuming that
bluefin tuna have homing fidelity, and noting some discontinuity in the longline catches in the
offshore area, in the 1970s ICCAT divided the population into eastern and western stocks
(Miyake et al., 2004).
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The Mediterranean Sea are the major fishing areas, with 48% of the global catch in 2000. The
fishery was the first industial fishery in the world using the traditional tuna trap, based in
several places along the Mediterranean coastline. Economic supports from Japanese interests
to North African countries during the 1980 and 1990s, and joint ventures with European
companies, have increased the fishery activities of Mediterranean countries and their
commercial capacities (De la Serna et al., 2002).
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Mediterranean
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Others
12%

Atlantic,
Northeast
11%
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Fig.1. Global catch of northern bluefin tuna by area in 2000 (FAO, 2002)
The catches of bluefin tuna in the eastern Atlantic Ocean (including the Mediterranean)
increased from 1950 to 1955, reaching almost 40 000 tonnes in 1955. After that the catches
declined to a minimum of approximately 10 000 tonnes in 1970. The catches then increased
until 1996, when the maximum catch of approximately 50 000 tonnes was taken. The cathes
decreased to 33 093 tonnes in 2002. The 2002 catch was about 65 percent of the maximum
catch, taken in 1996 (Bayliff et al., 2005). The catch of 2002 was about. 65. percent of the
maximum catch taken in 1996 (Bayliff et al., 2005). This catch amount decreased to 33093
tons in 2004. (ICCAT, 2006). The principal fishing countries in 2004: France (7032 tonnes),
Italy (4686 tonnes), Marocco (2780 tonnes), Spain (5154 tonnes), Tunisia (2376 tonnes),
Turkey (1075 tonnes) and Japan (2624 tonnes) (ICCAT, 2006).
The Mediterranean fishery for bluefin tunas is based on migration patterns. At the beginning
of the season, from May to July, those that arrive in the Mediterranean Sea are in the ―genetic
phase‖ (large pre-spawned fish), at the end of the season, from mid July to September, theyare
on their way out of the Mediterranean, moving into the Atlantic Ocean for breeding
(Doumenge, 1999).
These increases in the bluefin tuna catch in the East Atlantic (including the Mediterranean)
were possibly the result of an increase in fishing effort, generated by the increasing demand
for bluefin tuna for sashimi market.
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Fig. 2. Bluefin tuna catch in the Atlantic Ocean including the Mediterranean Sea in1950-2005
(ICCAT, 2006)
3. Bluefin tuna farming in the Mediterranean Sea
In the last years bluefin tuna farming in the Mediterranean Sea has spread very rapidly. This is
due to the developing of the Japanese markets and the increasing demand to this fish species.
The first commercial tuna farming operation in the Mediterranean area started in 1979 in
Ceuta (Spain). Today the bluefin tuna farms exist in many Mediterranean countries like
Croatia, Cyprus, Greece, Italy, Libya, Malta, Morocco, Tunisia, Turkey and Spain. Countries
like Syrien and Lebanon are thinking to set up bluefin tunas farms.
In 1998 the export of bluefin tunas of 1241.5 tons from the Mediterranean farms to Japan
increased to 12 577.4 tons in 2003 (FAO, 2005).
Mediterranean tuna farming is based on capturing bluefin tuna in the wild by purse seine
during or just after breeding, transferring them to special transport cages, towing the cages to
offshore facilities, and feeding with high lipid content fish (sardine, herring, mackerel) and
cephalopods. The fish are then kept in large floating cages for variables periods, ranging from
a few months to years, depending on the farming location and fish size. The fattened fish are
sold fresh and frozen to Asian markets mainly Japan.
The aquaculture of bluefin tunas in the farms in the Mediterranean has opened a new area of
employment. The farms support the side organizations and have a socio- economical effect.
Fish weight increment or change in the fat content of the flesh is obtained through standard
fish during short periods of time (2-6 months) aimed mostly at increasing the fat content of
the flesh, which strongly in fluencies the prices of the tuna meat on the Japanese sashimi
market, can also be referred to as ―tuna fattening‖.
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Future tuna farming practices may evolve to encompass a closed life cycle. i.e the rearing of
larvae in laboratory conditions (SCRC). The rapid increase in tuna farming has changed
fishing strategies in the Mediterranean Sea. Nearly all fish caught by purse seiners are
transferred to cages for fattening.
In keeping the fisheries statistics and evaluation, some difficulties arise. According to the
ICCAT recommendation (REC. 04-06) the fisheries statistical data are derived from the export
data, which leads to some incompleteness. In order to make an evaluation of the stock, the
size composition of the catch should be known. When the bluefin tunas are transferred to the
cages, they are registered by underwater cameras. The total catch amount and the total weight
of the fish are guessed roughly, leading to wrong figures on the total catch. The information of
growth and conversion rates of the bluefin tunas is not sufficent. Presently, ICCAT estimates
an average of 25% of the bluefin tuna body weight during the capture based aquaculture
period.

Fig.3. Map showing the sites of the bluefin tuna farms in the Mediterranean Sea.
Information on countries operating bluefin tuna farms in the Mediterranean Sea is given
below.
Croatia
The fattening of BFT started in Croatia in 1996. In 2003, there were 12 farms in place in the
counties of Zadar, Šiberik and Split with 70 floating cages (FAO, 2005). The individuals
captured range from some extremely small fish (less than 10 kg, including undersized or just
legal minimum size set by ICCAT at 10 kg) to small fish (20-80 kg). These are caught by the
Croatian, Italian, French, Spanish and Tunisian purse seiners between May and September.
The catch quota given by ICCAT for this country in 2003-2006 is 900-970 tons/year (REC.
02-08). In 2004, the exported amount of bluefin tunas from the farms to Japan was 3 803,2
tons (FAO, 2005)
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Cyprus
Cyprus started BFT farming in 2003. In 2004, there were 2 farms in place; one in the east
(Famagusta Bay) and the other in the south (Limasol Bay), worth 6 floating cages. The
captured individuals were 30 to 500 kg (mean size 150 kg). The bluefin tunas were caught by
the French and Spanish purse seiners in the Eastern Mediterranean Sea between May and
June. ICCAT has a allocated for the European Union Countries for 2003-2006 18.582-18.301
tons per year (REC. 02-08). Cyprus is using a part of this catch quota. Farming seasons is 5-8
months. In 2004 326,7 tons of bluefin tunas were exported from the bluefin tuna farms to
Japan (FAO, 2005).
Greece
Greece started BFT farming/fattening in 2004. One bluefin tuna farm was established off the
island of Ithaki, Echniades Islands, Keffallonia Prefecture, worth 8 floating cages. The
captured individuals ranged from 95 to 330 kg (mean size 187 kg). The bluefin tunas were
caught by the Greece and French purse seiners in August. Greece is using a part of the quota
of the EU countries. Farming seasons is 7 months.
Italy
Experiments were carried out in Italy from 1978 to 1982, when some large bluefin tuna were
cultured using a small floating cage in the Scopello trap (Sicily). However, commercial
capture-based aquaculture of tuna did not start until between 1999 and 2000 in the southwest
of Sicily and in 2001 in the central Adriatic Sea (Miyake et al. 2003). In 2003, there were 4
farms, worth 12 floating cages. The captured fish were between 30 and 300 kg (mean size 130
kg). These fish were caught by the Italian, French and Spanish purse seiners between May and
June Italy is using a part of the quot of the EU countries. Farming seasons is 3-6 month. In
2004; 604 tons of bluefin tunas were exported from the Italian farms to Japan (FAO, 2005)
Libya
Libya started BFT farming in 2003. There were 2 farms in place in the coast of Tripoli, worth
7 floating cages. The fish were between 50 and 250 kg (mean size 150 kg). The bluefin tunas
were captured in Libyan waters by the Libyan purse seiners, were entered to the cages in June
and July The ICCAT quota for Libyia for the years 2003-2006 is between 1 286- 1 440 tons
per year. Farming seasons is 5-6 months. In 2004, 70.3 tons of bluefin tunas were exported
from the Libyans farms to Japan (FAO, 2005)
Malta
Malta started BFT farming in 2000. In 2003, Malta had five registered bluefin tuna farms. The
captured individuals range from 80 to 620 kg (mean size 350 kg). These were captured mostly
in the international waters by the Italian, French and Libyan purse seiners, were entered to the
cages in May to July, were kept in the cages until October to January. Malta uses a part of the
EU quota. Farming season is 4-7 months. In 2004, 3960.3 tons of bluefin tunas were
exported from the Maltese farms to Japan (FAO, 2005).
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Morocco
In Morocco experimental culture of bluefin tuna started in the mid 1990‘s. The Moroccan
Kingdom and the Japanese government undertook a joint venture; a large scale experimental
project for the bluefin tuna farming in the North-West of the country, on the Mediterranean
Coast. Its main purpose was to develop the technology for artificial breeding of the bluefin
tuna (Nhhala, 2002). In 2003-2006, the catch quota for Morocco varied between 3030-3177
tons per year (REC. 02-08)
Spain
The first commercial tuna farming operation in Spain started in 1979 in Ceuta. Large postspawned lean tuna were captured in traps, put in large pens and fattened (Miyake et al. 2003).
In Spain; the real bluefin tuna farming started in 1985 in the Andalusia Region and in 1997 in
the Murcia Region. There were 2 farms in the Andalusia Region and 9 farms in the Murcia
Region (FAO, 2005). The captured individuals ranged from 50 to 200 kg (mean size 120 kg).
These were caught by the Spanish and French purse seiners between June and July. The
ICCAT quota for EU countries is partly used be Spain. Farming seasons is 6-9 months. In
2004, 5805.8 tons of bluefin tunas were exported from Spanish farms to Japan.
Tunisia
Experimental culture of bluefin tuna was carried out in Tunisa in 2003. These were captured
mostly from north of the country to the extreme south (Hakl el bouri, on the Tunisian-Libyan
border) by Tunisian purse seiners with French, Spanish and Italian fishermen, were entered to
the cages in May to July, and kept in the cages until September to March. The weight of these
fish varied between 50 kg to more than 250 kg. For Tunusia, ICCAT has allocated a catch
quota of 2503-2625 tons per year for of the years 2003-2006. In 2004, 461.4 tons of bluefin
tunas were exported to Japan.
Turkey
The fattening of bluefin tunas started in 2002. In 2004, there were 6 farms in the Aegean Sea
(Ildır Bay) and North Levantine Sea (Antalya Bay), worth 47 floating cages. The individuals
ranged from 25 to 450 kg (mean size 80-90 kg). The bluefin tunas were caught by the Turkish
purse seiners in the North Levantine Sea between May and July. Turkey became a member of
ICCAT in 2003 and did not have a country catch quota. In 2003-2006; the catch in the
category for ―others‖ of 1114-823 tons per years was used (REC. 02-08). The Farming
seasons is 4-9 months. In 2004, 1876.1 tons were exported from the Turkish bluefin tuna
farms to Japan (FAO, 2005)
4. Management
The International Commission for the Conservation of Atlantic Tunas (ICCAT) was created
by treaty in 1966 and commissioned in 1969. Its founding was prompted by rapidly
expanding tuna fisheries in the eastern Atlantic and increasing competition between purse
seiners and longliners there, as well as by concern about possible depletion of West Atlantic
bluefin tuna. ICCAT assumed scientific and management authority throughout the Atlantic
and Mediterranean for ―tunas and tuna-like species‖.
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ICCAT‘s stock assessment and scientific analyses are conducted by the Standing Committee
on Science and Statistics, which is composed by the scientists of the member countries. This
committee makes recommendations to ICCAT‘s managers, who likewise represent the various
member countries in respective delegations. These managers make recommendations intended
to be policy, for implementation by member countries. Implementation of these
recommendations is essentially voluntary, and the quality of compliance and enforcement
varies among countries.
The first ICCAT recommendation on closed seasons, not to catch bluefin tunas smaller than
6.4 kg was made in 1975. The minimum size was increased in 2004 to 10 kg. In 2006, the
recommendation for the minimum size of 30 kg/per fish was introduced. The restriction for
longlining was changed as of 1 June-31 December, the restriction change being for bait boats
as 15 November – 15 May. For pelagic trawling the change of the restriction was from 15
November to 15 May. In 2002 the allocation of quotas for the catch of bluefin tunas in the
Mediterranean Sea was started. As a result of sharing of the catch quotas, the TAC (the total
allowable catch of bluefin tunas) in the Eastern Atlantic Ocean and Mediterranean Sea was set
as 32.000 tons in 2002 and for the year of 2006, 29.500 tons.
Table1. Catch quotes of the countries in 2002.
Catch Quotes (ton)
European Community
19 615
Algeria
1 700
China
76
Croatia
971
Japan
2 911
Korea
49
Tunisia
2 087
Libya
1 330
Morocco
3 030
Others
1 184
Table 2. Planned catch quotas for countries between 2003 and 2006
2003
2004
2005
2006
European Community
18 582
18 450
18 331
18 301
Algeria
1 500
1 550
1 600
1 700
China
74
74
74
74
Croatia
900
935
945
970
Japan
2 949
2 930
2 890
2 830
Tunusia
2 503
2 543
2 583
2 625
Libya
1 286
1 300
1 400
1 440
Morocco
3 030
3 078
3 127
3 177
Others
1 146
1 100
1 000
823
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By setting the bluefin catch quotas; of the years 1994 or 1995 was taken as the reference.
Table 1 shows catch quotas for different countries. Seven countries (in 2002) which were not
ICCAT members are classified as ―others category‖. The catch quotas for countries between
2003 and 2006 are shown in Table 2.
In the stock assessment in 2006, a decrease in the bluefin tuna stocks was seen very clearly.
Due to this, the catch quotas have been cut. The TAC for 2007 was set as 27.000 tons whereas
the TAC for 2010 was decreased to 25.500 tons.
5. Results and Discussions
The cost of the bluefin tuna farms is high. The farms make in relative short periods big
profits. Many fish exporters and fishermen tend to make big investments in bluefin tuna
farms. Bluefin tunas are caught in a period when the price of the fish is cheap in the summer.
Bluefin tunas are fed mostly 3-6 months long, fattened and sold at a time in winter when the
demand and the prices are at the peak. This leads to increases in fishing effort .In the
beginning; the demand of small and medium sized fish were more. In the last years; bluefin
tunas off all sizes, especially the large sized fish, more than 8 years old were fished more
intensively (ICCAT, 2006). Note that the harmful effects of tuna farming on catch statistics,
fishing pressure on small the pelagic fish and introduction of viral diseases were also stressed
by conservation organizations for several years (WWF, 2002, 2005).
There are four spawning areas for bluefin tunas in the Mediterranean Sea (Nishidaa et al.,
1997; These areas are the Balearic Islands, Malta and the waters area around it, east coasts of
Sicily, the Bay of Mersin and the Northern Levantine Sea (Oray and Karakulak, 2005). Most
probably the whole Eastern Mediterranean Sea (Cyprus, the coasts of Syria, Isreal and Egypt)
is a spawning area of bluefin tuna.
The optimal seawater temperatures of 23-25°C (Garcia et al., 2003) for the reproduction of
bluefin tunas in 2004 in the Northern levantine Basin were in the first week of May, whereas
optimal conditions in the western Mediterranean Sea (SATMER, 2004) were at the end of
June. Hydrographic factors can differ from year to year and the beginning of the reproduction
period can vary by some 15 days (Karakulak et al., 2004). The bluefin tuna catches of midMay to early June are brought to the fattening cages earlier than in the western Mediteranean
Sea (Oray and Karakulak, 2005)
ICCAT has made a new recommendation for the period between 2007 and 2010. One of these
recommendations is the 30 kg minimum size per BFT, which seems to be good for the stock.
The first reproduction for the BFT in the Mediterranean Sea is around 50% between 100-104
cm (3 years) groups. 100% between 135-139 cm (4-5 years old) (Corriero et. al., 2005). The
mentioned recommendation of 30 kg minimum size (fish more than 5 years old) seems to give
the bluefin tunas at least a chance to reproduce once.
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The application of closed seasons for purse seiners, longlines, pelagic trawls and bait boats is
set up to protect the juvenile bluefin tunas. In order to protect the reproducing stock this
restriction could have preferably covered the period between May-July. National quotas of
bluefin tunas should be assigned to countries, such as Turkey and Cyprus, bordering the
bluefin tuna spawning grounds in the Northern Levantine Sea.
A global control system, the application of a joint international inspection scheme, others
restrictions and this multiannual plan will hopefully bring a 50% reduction in the catches of
juvenile tuna as well as a substantial cut in catches of the adults.
The main measures include the gradual reduction of TAC of 32.000 tons to 25.500 tons in
2010 and closed seasons for bluefin tuna fisheries for purse seining; 1 July-31 December. For
large scale pelagic longline vessels over 24 m from 1 June-31 December. For boat boats from
15 November-15 May. For pelagic trawlers from 15 November to 15 May. Increase of the
minimum size from 10 to 30 kg.
In the recent ICCAT meeting in Croatia in November 2006, a range of measures were set to
ensure the recovery of the east Atlantic and Mediterranean bluefin tuna. The fishing
overcapacity, poor enforcement of the existing measures resulting from illegal, unregulated
and unreported fishing activities (IUU) will hopefully be overcomed by setting up a 15 year
plan starting from 1st January 2007.
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This paper analyzes the opportunities and threats for ecotourism prospects at the Dipkarpaz
National Park Area (DNPA). The DNPA, one of the four most important ecological sites of
the island of Cyprus, is home to endangered monk seal, Green Turtle and vulnerable
Loggerhead, thousands of local and migratory birds, endemic flora, rare plants, feral donkeys,
species of fish and crustaceans, sea-mammals, land-flying mammals, reptiles, marine plants
that provide shelter, habitat space and food for both fish and invertebrates, historical
monuments and archaeological sites, natural barriers, hills, sandy beaches, sandstones and
rocks, and antique quarry sites. Community-based eco-tourism could be used as a
development model in finding the right balance between the protection of the biological
diversity and the enhancing of the quality of life of the local people of the Dipkarpaz region.
INTRODUCTION:
The island of Cyprus, is void of terrestrial and marine parks. The land and natural and
biological resources have been misused for centuries, therefore, good fauna and flora exists
only on small and remote areas of the Island. The four areas in Cyprus which are of vital
ecological importance are: Akamas Peninsula in the west, Larnaka and Limassol salt lakes in
the south and Karpas Peninsula in the north- east. According to Kettaneh et. al. (1988), ‖the
Peninsula and sea shores will be the most ideal National Park in the Eastern Mediterranean
Region, due to its good location near Turkey, Syria, Lebanon and Israel and closeness to
Europe, North Africa and Asia.‖
UNDERSTANDING COMMUNITY-BASED ECOTOURISM DEVELOPMENT
―After WW2, parallel to the technological developments, population growth, increase in the
disposable income and development of means of transportation promoted the development of
mass tourism. Mass tourism‘s environmental and socio-cultural cost on localities throughout
the world have prompted policy makers at the international, national and community levels to
re-examine their stance towards industry. Consequently, there is growing understanding in
different stakeholders that future tourism developments should be sustainable. In terms of
tourism, whereas conventional mass tourism could be defined as the product of global greed
economy, ecotourism could be an element of alternative tourism that targets the sustainable
society‖ (Yuksel, 1997).
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Many definitions of ecotourism have been developed since the phrase was coined in the mid1980s by Ceballos-Lascurain, ―Ecotourism is environmentally responsible travel and
visitation to relatively undisturbed natural areas, in order to enjoy and appreciate nature (and
any accompanying cultural features - both past and present) that promotes conservation, has
low negative visitor impact, and provides for beneficially active socio-economic involvement
of local populations‖(Ceballos-Lascurain,1996). The International Ecotourism Society defines
ecotourism as ―responsible travel to natural areas that conserves the environment and sustains
the well-being of local people‖. This definition not only implies that there should be a
recognition of, and positive support for, the conservation of natural resources, both by
suppliers and consumers, but also that there is a necessary social dimension to ecotourism.
As (WWFI, 2001) identified ―the term ‗community-based ecotourism‘ takes this social
dimension a stage further. This is a form of ecotourism where the local community has
substantial control over, and involvement in, its development and management, and a major
proportion of the benefits remain within the community‖.
The community-based ecotourism development is based on three core principles;
conservation has to take place, the local community has to benefit from tourism and it should
educate tourists, industry and the host population that refers to the three main principles of
sustainability:
Ecological Sustainability to protect the ecology and biological diversity that ensures
ecotourism development to be appropriate to the carrying capacity of the ecosystem
Social and Cultural Sustainability to preserve a society‘s identity that enables the
decision making to involve all the stakeholders of the community
Economic Sustainability to ensure economic efficiency and the management of
resources so that they can support future generations (Nikolova and Hens, 1997).
BACKGROUND OF THE DIPKARPAZ NATIONAL PARK AREA
Geographical Location
Cyprus is the third largest island after Sicily and Sardinia, situated in the north-eastern corner
of the Mediterranean Sea. She has an area of 9,251 square kilometers. The distances to the
neighboring coasts are 72 km to the north Turkey, 105 km to the east Syria, 350 km to the
south Egypt and 600 km to the west Greece. Dipkarpaz National Park Area (DNPA) is located
in the eastern side of the island of Cyprus at the Karpaz Peninsula as shown on the (Figure 1).
The boundaries of the Park was defined by the line joining the points of latitude and longitude
(15 5‘E - 38 .0‘N; 18 .0‘E - 34 .4‘N; 23 .2‘E - 34 .6‘N ; 23 .7‘E - 24 .1‘N).
This distinct area, comprising the land mass and the surrounding marine environment, extends
from the eastern side of the town of Dipkarpaz (village located middle of the distance between
north and south side of sea coast with the population around 2,000 people) to the tip of the
Island which is known as Cape St. Andreas, including a group of small islands (Klidhes
islands). The sea surrounds the area from three sides, i.e. North, East and South, therefore the
elongated land resembles a tongue.The average length of the area from west to east is about
22 km. and the width is about 5 km. Accordingly the DNP Area is 94.9 km2. The length of the
coast around the DNPA is about 65.8 km.
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Legal Status of the Dipkarpaz National Park Area
Efforts for the establishment of national parks in Cyprus have been continuing since 1983. In
1983 by the resolution of Council of Ministers an area of 2,000 ha. in Karpaz Peninsula
declared as National Park. But the political pressures of tourism investors to develop this area
for mass tourism stopped further studies in this respect. Struggle of wide range of
environmentalists against tourism investments caused to conflicting resolutions of the Council
of Ministers and leads to the position of stalemate for a long time. In 1988 Department of
Forestry prepared a plan to establish three national parks and extended the area of Dipkarpaz
National Park to 8,000 ha. Council of Ministers came with another resolution in 1993
identifying different boundaries for the ‗Karpas Peninsula National Park Area‘ (Yuksel, 1996).
Studies done by The Department of Town Planning in 2004 for the park area, produced a
physical plan for Karpas peninsula. Dipkarpaz National Park now is part of this planning area.
The current boundary of the Dipkarpaz National Park was defined by the ―Karpas Region,
Control and Development Ordinance‖ by the resolution of the Council of Ministers (Oztek,
2005) . The Karpaz National Park area that comprised of the ―Natural and Archaeological
Site‖ and ―Ancient Carpasia Archaeological Site‖ was designated by the Supreme
Commission of Monuments in November 1995. It begins north east from Ronnas Bay‘s
dunes and across the northern and eastern part of Dipkarpaz village to Chelones place in south
of village up to the Cape Apostolos
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Figure 1: Dipkarpaz National Park Area (as indicated by the dashed area) on ―Karpaz
Region, Control and Development Ordinance‖ Map.
Andreas. Despite the existence of an Ordinance that describes the Karpaz National Park Area
―there is no official protected area network‖ (USAID-CYPRUS. 2006) in the northern part of
Cyprus.
Topography and Geology
The land formation of the Karpaz Peninsula belongs to the third geological period and
considered as the extension of Kyrenia Range in the north of the island which is an Alpine
fold mountain system. The rocks are of the limestone and sand-stone character. They are
considered as second grade aquifer for water holding. The elevation differs between sea-level
and 241 m. The increase of the elevation is towards the center line and the western part of the
Area.
Dreghorn (1978), describes the Dipkarpaz area as a chain of low hills and scarps that consists
of two segments. The segment of the range between Dipkarpaz and Apostolos Andreas Forest,
constitutes 10 km long by one km wide elongated plateau, whose height varies from 150 to
241 m. The other segment is found in the Apostolos Andreas section of the Karpaz Peninsula
in the form of low dome-like plateau at an average height of 100 m.
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Hydrogeology
The Karpaz Peninsula has mainly impervious rocks of the Kythrea Formation overlain by
generally thin Pliocene-Pleistocene sedimentary rocks. Only near Dipkarpaz are the layers
thick and enough to form small groundwater units. Water infiltrating into the Limestone
Group, which forms the central backbone of the Peninsula, outflows in small springs (UNDP,
1970). There are no running or continuous water streams or wadis in the area. The main
source replenishing the water resources of the Karpaz Peninsula is rainfall. All the wadis are
running when the land is saturated after an excess rainfall and towards to north or south.
There are more than 18 wadis draining the watersheds to the north or south. Water scarcity as
whole of the Northern part of Cyprus have been due to the overused water resources,
unsustainable water use and mismanagement (UNDP-PFF, 2006).
Flora and Fauna
―Dikarpaz National Park Area is one of the richest areas with respect to fauna in Cyprus. In
Northern part of Cyprus, 1,410 species and subspecies of flora are identified. ¾ of these
species and subspecies are found in Karpaz peninsula and ½ of these are growing in
Dipkarpaz National Park area. Also, 24 species out of 47 species endemic to north Cyprus and
128 endemic to Cyprus are found in Dipkarpaz National Park. Park area is also houses more
than 100 species of rare plants‖ (Oztek, 2005). Forests cover about 45% of the DNP Area of
which 79.3% of the total forest area compose of nonproductive forests, whereas 20.7% of
total forest land includes productive forests (Pinus brutia forests, maquis, Juneperus
phenicea).
According to Meikle (1977), Karpaz Peninsula is one of the eight Botanical Divisions of
Cyprus, where the DNPA comprising part of it. Meikle, described the Peninsula as an area of
fertile cultivated fields, low hills and extensive sandy and rocky shores where flora includes a
miscellany of rare plants such as Fumaria galliardotii, Enarthcrocarpus arcuatus,
Helianthemum ledifolium and Trifolium globosum. Rosamarinus officinalis, very rare as a
wild plant in Cyprus, grows in some abundance around the town of Dipkarpaz. Within the
boundaries of DNPA thirteen endemic rare plants has been identified. The Carob (Ceratonia
siliqua) and Olive (Olea europaea) are trees that cultivated since ancient times spreading all
around the area.
Dianthus cypria, P.impinella cypria, Ferulago cypria, Hypericum repens Mentha Iongifolia
ssp. Cyprica, Origanum majorana var. tenuifolium, Teucrium divaricatum ssp. Canescens,
Mandragora officinarium and Juniperus spp. are some of the flora which are are found in the
park area and protected under ―The Flora and Fauna Conservation Ordinance‖ under which
51 species of plants were placed under conservation. Dipkarpaz National Park Area is an
important place for fauna. According to ―The Flora and Fauna Conservation Ordinance‖,238
species of fauna is under protection, and 162out of the total species live in the park area (local
and migrants). 68 % of the endangered species under protection are found in the park area.
Under the ordinance, 2 out of 5 mammals, 12 out of 16 reptiles, 147 out of 215 birds are
found in the park area (Oztek, 2005).
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Birds
Because of its convenient geographical situation, Cyprus is of great importance for the annual
flight of millions of migratory birds (more than 200 species) within the West Palearctic- African
Flyways. To Flint and Stewart (1983), out of 347 species some 46 resident and 27 migratory
species breed regularly in Cyprus, while another 24 species breed occasionally, or have bred in
the past. Because of the migratory characteristics of the birds of the island of Cyprus and
proximity to mainlands the degree of endemism is high. Seven endemic subspecies detected by
various studies in Cyprus, from which three subspecies recorded at the KarpasPeninsula
(Cyprus Pied Wheatear Oenanthe pleshanka cypriaca, Cyprus Warbler Sylvia melanothorax,
Jay Garrulus glandarius glaszneri).
Mammals
27 species have been found on Dipkarpaz including the endemic Cyprian Spiny Mouse
Acomys nesiotes found in rocky dry parts of the DNPA, characterized by stiff bristles on back.
Monk Seal Monachus monachus is the sole flippered mammal to be found in the DNPA and
Akamas in Cyprus, an endangered species protected by international and Cyprian legislation.
It is recorded on Klidhes islands and needs further studies to detect the habitat environs.
DNPA also shelters four rare species of sea-mammals and two rare species of land mammals.
During the war in Cyprus in 1974 quite large numbers of domestic donkeys were let loose.
Most of these were subsequently captured. However in the DNPA a feral population of
donkeys have become established and grown. Population estimates are confusing.
Department of Environmental Protection estimates the number of feral donkeys around 300,
while villagers complaining of agricultural damage, stretch this number to thousands. Study
of Godley (1994) who used mark and recapture techniques for the detection of population size
of feral donkeys estimated this number as 300 to 400 animals with a density of eight to ten
animals per km².
The latest study on feral donkeys of Karpaz Peninsula (Hamrick, et. al., 2005) estimated
donkey density as 6.7 donkeys km2, and estimated total abundance as 800 donkeys for the
entire 132.5 km2 study area. There were 95 donkey groups and 464 individuals detected,
collectively, during the study.
Reptiles
According to Schatti and Sig (1989), DNPA refuge eight kinds of lizards, four kinds of
amphibians and nine kinds of snakes. These are regionally widespread species that most of
them could be found around the island.
The study of WWF (1989), in Cyprus indicates that both marine turtle species that breed
regularly in the Mediterranean are considered threatened species by IUCN; on a global level
Green Turtle Chelonia mydas is endangered, the Loggerhead Caretta caretta. Both north and
south beaches of DNPA is the home of Chelonia mydas and Caretta caretta. On the six
beaches, referred to as the South Karpaz beaches, a total of 92 nests were identified (72
Chelonia mydas and 20 Caretta caretta). 1306 out of the1558 Cheloia mydas nests made on
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Karpaz beaches in eight years research. This value is 84% of total nest in on All Karpas
Beaches. It is therefore necessary to protect the North Karpaz and Agios Philon beaches
which are so important. The regular continuation of this monitoring conservation and research
is very important for the continued existence of marine turtles living in the Mediterranean
(Kusetogullari, 2006).
Butterflies
19 species were recorded at DNPA.
Marine Flora
According to Russo (1994),‘‘ Marine plants, both seagrasses (e.g. Posidonia oceanica) and
algae (predominantly the genus Cystoseira) are abound around the island of Cyprus. Seagrass
and algal beds provide the basic substrata for offshore sublittoral fauna and provide shelter,
habitat space, and food for both fishes and invertebrates.‘‘
The study of Russo (1994), found out 55 species of epifauna living on 12 sublittoral algae
species at Cyprus waters. Of these, twenty epifauna species living on three sublittoral algae
species detected at DNPA waters. The dominant algae in terms of abundance, cover and
biomass was Cystoseira barbata where it covered 90% of the substratum and the epifauna
species which inhabit marine algae around DNPA are predominantly mollusk, polychaete and
amphipod taxa.

Historical and Archaeological Resources
Cyprus has very rich cultural heritage ranging from prehistoric period up to today.
Dipkarpaz National Park Area played an important part in the historic culture.
In addition to individual monuments, there are archaeological city sites in the park
area. There are five archaeological settlements in Dipkarpaz National Park. Karpasia
City Site: (Classical – Middle Byzantine) Urania City Site: (Classical and Byzantine
period) Agridia City Site: (Middle Byzantine period) Chelones City Site: (Archaic and
early Byzantine period) Kastros Settlement: (Neolithic and Chalcolithic period)
(Oztek, 2005).
In addition to ancient city sites, there are plenty of ancient monuments in Karpaz
Aphrodite Akraia Temple Ruins
Ayios Philon
Panayia Afendrika
Asomatos
Ayios Photios

Hellenistic-Roman Period
Early to Middle Byzantine
Early to Middle Byzantine
Early to Middle Byzantine
Early to Middle Byzantine
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Ayios Yeryios
Ayios Philos Agridhia
Ayios Athanassia
Ayios Synessios
Ayia Mavra
Ayia Marina
Ayios Yeryios Ruins
Panayia Daphnonda Ruins
Panayia Eleousa Monastery
Apostolos Andreas Church and Monastery

Middle Byzantine
Middle Byzantine
Middle Byzantine
Middle Byzantine
Middle Byzantine
Late Byzantine
Late Byzantine
Late Byzantine
Late Byzantine-Mediaeval
Mediaeval

DIPKARPAZ NATIONAL PARK AREA: SWOT ANALYSIS
For better understanding of the state of the resources that would be the basis for
community-based ecotourism development in the region, a SWOT analysis (Strengths,
Weaknesses, Opportunities and Threats) was performed based on the literature,
personal observation and interviews with experts. The SWOT analysis provides an
overview of the current state in the region. It also revealed insights for developing
possible policies.
The SWOT analysis has a qualitative nature, which helps one to discover information
about values and resources a destination possesses. The result of the SWOT analysis of
Dipkarpaz National Park Area is presented below:
DNPA: Strengths
Ronnas Bay is the third most important nesting site for Green Turtles in the
Meditterrenean
One of the fewer places in the Meditterrenean that mass tourism have not been
developed
One of the four most important ecological sites on the island of Cyprus
(together with Akamas and Salt Lakes)
Shelters the Kastros -first human settlement site of the Island of Cyprus
Home of the;
-4 important ecological sites of the Island
-17 out of 85 nesting sites for Caretta caretta ve Cylenia midas
-Unspoilt dunes
-Historical monuments and archeological sites of different historical
periods
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-Endemic and rare flora and fauna
-migration route of ―West Palearctic-African Flyways‖
-Klidhes Islands as breeding site of Endangered Monacus monacus and
Larus audouinii
-Outstanding natural sites
-Multicultural life
-Serene environment
-Natural and attractive beaches
-Apostolos Andreas Monastery
Declaration as national park by the ―Karpaz Region, Control and
Development Ordinance‖
Topography of the area provides suitable habitat for migratory birds and
other fauna
DNPA: Weaknesses
Lack of any strategy and policy for the Area
Lack of a legal and administrative framework for the protection status of the
Area
Lack of monitoring and protection of biological diversity of the Area
Unprotected Cultural Heritage
Lack of system to monitor state of the environment and information system
in the Area
Lack of management plans for natural and cultural resources
Tuna Fishing as a foreign economic activity
Difficulty of preserving wild life because of the lack of information and
awareness
Illegal picking up of endemic and threatened species

DNPA: Opportunities
―Karpaz Region, Control and Development Ordinance‖
Potential for locally operated Tuna Fishing
Tuna Fishing as a touristic attraction
Projects supported by international institutions
Convenient environment for education and scientific research
Potential for development of the awareness for the stakeholders related to
the Area
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Potential resources of the DNPA to support the economic, social and cultural
development of the local people
Geological formations that enables geo-park, geo-tourism and scientific
research
Integrated marketing potential of sustainable products in the Area
Guest-house tourism considered as best practice in the Dipkarpaz village
Potential employment opportunities for the future
Potential for the maintenance and protection of biological diversity
Potential contribution of the endemic flora and fauna to the ecotourism
activities

DNPA: Threats
25,000 bed capacity planned by the ―Karpaz Region, Control and
Development Ordinance‖ at the neighboring area
Plans to bring electric power infrastructure to the Park Area
Destruction of the 7000 years old Kastros Neolithic Settlement Site
Destruction of Shelones-Banaia Church
Environmental degradation and pollution created by the tankers, ships and
fisherman boats
The currents of the Northern Levantin that sweep the coast in an anticlockwise direction brings all the surface garbage of Lebanon to the DNPA‘s
coast.
Destruction of natural and cultural resources
Lack of commitment of the requirements for the sustainable planning and
management of the DNPA.
Ideas supporting the mass tourism at the Area
Leaving the Dipkarpaz village outside the boundaries of DNPA.
No buffer zone established between DNPA and adjacent regions
Failure of central and local governments in managing and controlling the
DNPA
Leakage of regional revenues against the local community
Intensive hunting pressure for the Area
Construction activities against traditional architecture
Negative approach of the local community of not benefiting from local
revenues
Searching for unsustainable projects because lack of awareness on
beneficial local resources
―Karpaz Region, Control and Development Ordinance‖ constituting a bad
example by planning the mass tourism just outside the DNP Area
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Proposal of some universities to establish their preparatory schools within
the DNPA
Improper usage causing degradation of the Area‘s ecosystem
Realization of mass tourism projects at the buffer zone of the DNPA
Fishing loosing its economic importance as a local economic activitity

Strengths describe the key assets of the area that offer some basis upon which
community-based ecotourism development is dependent. An important asset of the
region is diversity of natural and cultural resources together with rural socio-economic
characteristics which provides a favorable environment for balancing protection of
environmental resources with the development of tourism. Weaknesses identified for
the DNPA mainly covers the lack of institutionalization that prevents structured and
organized actions for the establishment of the internationally renowned park area.

Identification of opportunities indicates the potential sources of future benefits. In
Dipkarpaz National Park Area there are opportunities for economic growth, more jobs,
socio-cultural development, diversification of ecotourism business and biodiversity,
but these opportunities depend on or could be achieved after weaknesses mentioned
above will overcome.
Threats mainly concerned with the executive body decision making process that turned
to be damaging tools and measure instead to be protective for DNPA. Thus, political
commitment at the government level could avoid threats to environmental, social and
cultural values for both to the Area and local people.
WHAT IS TO BE DONE? / RECOMMENDATIONS
To initiate legal and administrative framework in order to establish a national park
according to the criteria of IUCN and EU.
A Master Plan for the DNPA should be prepared
Essential management plans should be prepared for the resource management of
the Area
Local Community should become aware about National Park Area and
Community-based Ecotourism
Sustainable management of the natural, historical and archeologic sites should be
provided
The baseline resources of the National Park Area and the Area defined by ―Karpaz
Region, Control and Development Ordinance‖ should be determined.
Calculation of economic, physical, social and environmental carrying capacities
―Karpaz Region, Control and Development Ordinance‖ should be reviewed to
regulate the provisions supporting mass tourism
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Practices at the ―Karpaz Region, Control and Development Ordinance‖
jurisdiction area should immediately be stopped
A buffer zone should be established beteweeen DNP Area and ―Karpaz Region,
Control and Development Ordinance‖ Area.
Funds that support the application of Community-based Ecotourism Project in the
Area should be provided
Local people should be educated on the sustainability of the resources of the Area
NGOs should be involved with the Community-based Ecotourism Project in order
to get their support in helping to other stakeholders
Tourists should be educated through special awareness programs
Lessons from good and bad practices should be on the agenda of all stakeholders
Local culture and environment should be a part of the national education
programme
Tuna fishing should become one of the local economic activities run by local
community
Encouring planning and construction of eco-lodge in the DNP Area
Empowerment of local community for participation to the decision making and
planning processes that would direct the future of the region.
Code of ethics for local community, visitors, tour guides and operators and
investors should be produced

LAST WORDS
The Dipkarpaz National Park Area has an abundance of natural resources, scenic areas, and
historical and archaeological values that would attract an increasing number of ecotourists.
The income from these ecotourists can provide the financial justification for protecting the
biodiversity and the local communities of the Area. Yet community-based ecotourism
potential of the Area presents two challenges to consider. First, to prevent the development
pressures of mass tourism circles and second, to create awareness for the local people that
they could act as ecotourism entrepreneurs so that they can become advocates for
conservation. The best outcome of this approach is that communities preserve both their
environment and their own culture in the process. To summarize, Community-based
ecotourism could be a catalyst for economic, social and environmental development in
northern part of Cyprus that local communities and natural environment benefits from
sustainable ecotourism operations through job creation, investment returns and environmental
protection.

1502

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

REFERENCES:

Ceballos-Lascurain, H. 1996. Tourism, Ecotourism and Protected Areas. IUCN, Gland
(Switzerland).
Dreghorn, W. 1978. Landforms in the Girne Range - Norhthern Cyprus. The Mineral
Research and Exploration Institute of Turkey. Ankara (Turkey).
Flint, P., Stewart, P. (1983) The Birds of Cyprus, Second Edition. British Ornithologists‘
Union, Dorset Press, Dorchester (UK).
Godley, B.J., and A.C. Broderick, (1994), Glasgow University Turtle Conservation and
Expedition To Norhtern Cyprus 1994: Expedition Report. Glasgow University
Veterinary School, Glasgow (Scotland).
Kettaneh, M.S., et. al. 1988. Zafer National Park (Karpaz Peninsula). Department of
Forestry and Environmental Protection, Nicosia (Cyprus).
Kusetogullari, H. 2006. Marine Turtle Conservation and Protection Project. Report prepared
for Department of Environmental Protection, Nicosia (Cyprus).
Oztek, E. 2005. Karpas National Park: Existing Situation, Analysis and Proposals. Report
prepared for the seminar on ―Protected areas in Karpas Region‖ organized by the
Management Centre with support from the UNDP Partnership for the Future Programme
funded by the European Union, Nicosia (Cyprus).
Russo, A.R. 1994. Epifauna Living on Sublittoral Seaweeds Around Cyprus. Fulbright
Research for Cyprus Department of Fisheries, Ministry of Agriculture, Nicosia (Cyprus).
Schatti, B., and H. Sigg. 1989. Die Herpetofauna der Insel Zypern. Teil 1: Die
Herpetologische Erforschung/Amphibien.-Herpetofauna 11(61): 9-18.
TRNC Printing Office. ―Karpaz Region Control and Development Ordinance‖, Official
Gazette, No: 118, August 12, 2004
UNDP. 1970. Survey of Groundwater and Mineral Resources-Cyprus. Technical Report
Prepared for the Government of Cyprus by the UN. New York, (USA).
UNDP-PFF. 2006. Baseline Study on the Environmental Conditions of the Karpaz Peninsula
in the Northern Part of Cyprus. Report prepared by Nature Conservation Centre, (Ankara),
Nicosia (Cyprus).
USAID-CYPRUS. 2006. FAA Biodiversity Analysis. Report Prepared by DevTech Systems,
Inc. under an EPIQ II subcontract to PA Consulting, Nicosia (Cyprus).
Yuksel, D. 1996. Environmentally Sustainable Management Plan For the Proposed Karpaz
Peninsula National Park Area. Unpublished Ms.Thesis. European Masters Degree Course In
Environmental Management, University Of Ankara, Ankara (Turkey).
Yuksel, D. 1997. ―Ecotourism: An Element of Environmental Paradigm in Achieving
Sustainable Society.‖ Keynote Speech at Regional Alumni Conference on Eco-Tourism,
organized by Hubert H. Humphrey Alumni Association of Turkey, 28-31 May 1997 Istanbul
(Turkey).
WWF. 1989. Marine Turtles - Northern Cyprus: Status Survey and Recommendations for
Conservation. WWF Project 3852, Nicosia (Cyprus).
WWF International , 2001. Guidelines for Community-based Ecotourism Development.
Guideline prepared by Dr Richard Denman, The Tourism Company, UK-based tourism
consultancy, Ledbury (UK).

1503

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

1504

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

ECOSAN AS A RECYCLING/RECOVERY/REUSE APPROACH AND A
SUGGESTION FOR THE PROCESSING OF SEPARATELY
COLLECTED URINE FOR AGRICULTURAL USE
Bilsen BELER BAYKAL
Istanbul Technical University, Department of Environmental Engineering, Istanbul, Turkey,
bbaykal@ins.itu.edu.tr

The emerging concept of Ecological Sanitation, ECOSAN, claims that domestic wastewater is
not a waste to be discarded but a source to be revaluated through recovery, recycling and
reuse. Within that context, domestic wastewater is separated into various fractions at the
source of origin as grey water, basically everything except the toilet wastes; yellow water,
mainly human urine, and brown water, mainly human feces. Those fractions are considerably
different from each other in terms of their characteristics, final reuses and the processing they
would need to go through before being used further. Among those fractions, yellow water
constituting less than 1 % of domestic wastewater by volume, is suggested for use in
agriculture as fertilizer, as it contains over 80 % of nitrogen, and over 50 % of phosphorous
and potassium in domestic wastewater. Generally its direct use is recommended after storage,
while limited suggestions for indirect use after processing also exist. One possibility for that
is ion exchange with clinoptilolite, to concentrate the plant nutrients in urine, specifically
ammonium and potassium, on the solid phase and to use the product in turn as a slow release
fertilizer. ECOSAN provides not only a new sustainable wastewater management alternative,
but also a new concept in the field of recycling/recovery/reuse.
Keywords Ecological Sanitation (ECOSAN), source separated domestic wastewater, yellow
water, human urine, agricultural reuse, ion exchange, natural zeolites, clinoptilolite,
recycling/ recovery/reuse.
INTRODUCTION
The concept of sustainability has come to find a significant attention in the world agenda
since the end of the second millennium and is a candidate to continue to be so in the third
millennium as well. Within that context, in addition to the abatement of pollution and
protection of the environment, controlled use of natural resources have become primary
issues. The latter in turn, has given rise to increasing concern over recycling/recovery/reuse
research and practice which has lead to a search for the revaluation of wastes of different
kinds.
Ecological Sanitation, abbreviated as ECOSAN, is one of the emerging concepts of
wastewater management in the recent years, claiming that domestic wastewater is not a waste
to be discarded but a source to be revaluated through recycling, recovery and reuse. Within
that context, domestic wastewater is separated into various fractions at the source of origin,
each of which is to be processed further to be recovered and reused, thereby lending an
alternative route towards sustainability.
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Among those fractions are grey water, mainly the stream from kitchens, bath tubs, wash
basins, laundry, etc., basically everything except the toilet wastes; yellow water, mainly
separately collected human urine; and brown water, which are mainly human feces. It is
apparent that each of these fractions are considerably different in terms of their
characteristics, especially constituents and pollution potential, and the processing they need to
go through before being used further. Each of those streams is recommended for different
final recycling/recovery/reuse practices and for different end uses.
ECOSAN is a concept which has its basis in source control through effective source
separation and subsequent processing of the separated fractions for further use. As such, it is
generally comprehended as a means of sustainable domestic wastewater treatment, however,
due to the revaluation it suggests, it is also a new approach for recycling, recovery and reuse.
Hence ECOSAN is not only a new sustainable wastewater management alternative, but also a
new concept in the field of recycling/recovery/reuse for future research and practice.
Grey water, constituting about 75 % of domestic wastewater by volume, is the fraction with
the lowest potential for pollution. The typical processing suggested for that fraction is directed
mainly to the reduction of organic matter in constructed wetlands or biofilms, and the treated
effluent is recycled back into the water cycle, in various forms of water reuse including
irrigation and ground water recharge. On the other hand, brown water with a considerably
higher pollution potential is generally directed into anaerobic systems for biogas generation
and/or for possible end use as a soil conditioner.
Yellow water, basically urine constituting less than 1 % of domestic wastewater by volume, is
suggested for use in agriculture as fertilizer, as it contains over 80 % of the nitrogen, and over
50 % of phosphorous and potassium in domestic wastewater. Frequently, its direct use is
recommended after storage, generally for several months, while more limited suggestions for
indirect use after more elaborate processing also exist. One possible process to be suggested
within those lines is ion exchange with the natural zeolite, clinoptilolite, to concentrate the
active elements of fertilizers in urine, namely ammonium and potassium, on the solid phase
and to use that in turn, as a slow release fertilizer in agriculture.
This paper aims to present an overview of the ECOSAN approach with specific emphasis
upon how it can be used as a route of recycling/recovery/reuse. Furthermore, a suggestion for
the revaluation of yellow water will be presented based on ion exchange with clinoptilolite for
the indirect use of human urine in agriculture, together with preliminary results regarding the
suggestion.
THE ECOSAN APPROACH AS A NEW DOMESTIC WASTEWATER
MANAGEMENT CONCEPT AND DOMESTIC WASTEWATER FRACTIONS
ECOSAN, advocating that domestic wastewater is not a waste but a source to be revaluated, is
a concept which is based upon source control through effective separation of domestic
wastewater fractions at their points of origin, and subsequent processing of the separated
fractions for further use. A significant implication of the ECOSAN approach is the closing of
material cycles [1].
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Within this context, domestic wastewater is segregated into three main streams, namely the
grey water, the yellow water and the brown water as the wastewater fractions, and each
fraction is considerably different from each other in terms of quantity and composition of
their constituents as shown in Figure 1.
Grey water is practically all of the domestic wastewater except that which comes from the
toilets, i.e. wastewater from kitchens, wash basins, bath tubs, laundries, etc., constituting
about 75 % of domestic wastewater by volume. It contains about 40 % of the total COD and
30 % of potassium but less than 10 % of phosphorous and nitrogen. Although it holds the
largest portion by volume by far, it is the fraction with the lowest potential for pollution.
Brown water is mainly separately collected human feces. With about 50 % of COD and 40 %
of phosphorous in conventional domestic wastewater, it is the richest fraction in terms of
organic matter and phosphorous.
Yellow water is basically source separated urine constituting less than 1 % of domestic
wastewater by volume. As it contains over 80 % of the nitrogen and over 50 % of both
phosphorous and potassium in domestic wastewater yellow water is the fraction which holds
the majority of the plant nutrients.
One important issue to be considered with domestic wastewater is the microbiological safety.
With source separated streams, the greatest majority of pathogenic microorganisms will reside
in brown water. The amount of pathogens in yellow water is very low in comparison to brown
water, and even lower in grey water.
With the different constituents, compositions and characteristics, each fraction is suggested
for different types of processing and final end use to match their characteristics. Figure 2
presents a summary of those suggestions. As can be observed from the Figures 1 and 2 each
fraction exhibits considerable differences regarding their constituents, sources, pertinent
processing and final end use.
As a new approach in domestic wastewater management leading to recovery, recycling and
reuse, it has to be kept in mind that the ECOSAN necessitates the use of special nonconventional sanitation system layouts where the three streams can be separated during toilet
use and provisions for separate holding tanks must be provided. A number of different toilets
for the task have been designed for this purpose including the urine diverting toilets and the
dry toilets. Moreover, conventional domestic wastewater treatment systems would have to be
revised if not redrawn with the adoption of the ECOSAN approach.
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VOLUME PERCENTAGE OF SEPARATELY
COLLECTED DOMESTIC WASTEWATER
STREAMS (%)
Yellow
Other
% 23.9 water

%1

Brown
water
% 0.1

Grey water
% 75
PERCENTAGES OF NITROGEN IN
SEPARATELY COLLECTED DOMESTIC
WASTEWATER STREAMS (%)
Grey water
Brown water
Yellow water
%3
% 10
% 87

PERCENTAGES OF PHOSPHOROUS IN
SEPARETELY COLLECTED WASTEWATER
STREAMS (%)
Grey water
Yellow water
% 10
% 50

Brown water
% 40

PERCENTAGES OF POTASIUM IN
SEPARATELY COLLECTED DOMESTIC
WASTEWATER STREAMS (%)
Grey water
% 34

PERCENTAGES OF COD IN SEPARATELY
COLLECTED DOMESTIC WASTEWATER
STREAMS (%)
Grey water %41

Yellow water
% 54

Brown water
% 12

Yellow water
%12

Brown water %47

Figure 1- Segregated domestic wastewater streams (generated based on data given in [2])
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ECOSAN AS A NEW APPROACH TO RECOVERY/RECYCLING/REUSE
Besides being a new sustainable wastewater management alternative, ECOSAN also lends a
new concept in the field of recycling/recovery/reuse both for research and for practice.
DOMESTIC WASTEWATER

FRACTIONS

SOURCES

POSSIBLE PROCESSING
ALTERNATIVES

FINAL USE

YELLOW
WATER

BROWN WATER

URINE

FECES

STORAGE
DILUTON
INDIRECT USE

ANAEROBIC DIGESTION
COMPOSTING

FERTILIZER

BIOGAS
SOIL CONDITIONER

GREY
WATER

WASHWATER/
SHOWERS

CONSTRUCTED
WETLANDS
BIOLOGICAL
TREATMENT

IRRIGATION
DIRECT REUSE

Figure 2. Fractions of domestic wastewater (Based on [3])
Each fraction of domestic wastewater possesses different constituents and compositions
which actually dictate the processing they will have to get together with their further reuse
areas. As indicated in Figure 2, the typical processing suggested for grey water is directed
mainly towards the reduction of organic matter it contains to be recycled back into the water
cycle in various forms of water reuse including irrigation and ground water recharge. Grey
water constitutes the largest percentage of water by volume, over 75 %, and its nutrient
content is relatively low. The valuable material to be reused further in this case is water itself.
The most critical pollutant to be treated in this stream is the organic matter and widely
suggested systems for the treatment of organics therein are constructed wetlands or biofilm
columns. Brown water which constitutes an extremely small part by volume is the richest and
the most concentrated stream in terms of organic matter. Organics therein are actually
revaluated and converted to biogas or soil conditioner in subsequent processing. As such,
rather than being degraded to carbon dioxide and water in conventional treatment plants,
organics are revaluated to be reused further either as a source of energy or as some
agricultural aid. Brown water is generally directed into anaerobic systems for biogas
generation for possible end use and/or as a soil conditioner.
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Yellow water on the other hand, is the richest stream in terms of nutrients with up to above 80
% of the nitrogen and over 50 % of the phosphorous and potassium in domestic wastewater.
Those three constitute the active materials of plant nutrients which are used in agricultural
fertilizers hence the end use of yellow water is suggested as fertilizer. As such, the plant
nutrients in urine are recovered and reused as the valuable matter in this fraction. More
frequently, the direct use of urine on agricultural fields has been applied following a storage
period long enough to kill the pathogens. Dilution is also frequently done before direct use.
Once again, rather than being degraded at considerable costs in conventional domestic
wastewater schemes due to their undesirable impacts lead by eutrophication, nutrients in
human urine are reused in agriculture for a very fruitful reason. Within the context of
ECOSAN, separation of urine from the rest of the domestic wastewater and the use of source
separated nutrient rich urine in agriculture as fertilizer is one of the foremost advocations [410].
THE USE OF SEPARATELY COLLECTED URINE FOR AGRICULTURAL
PURPOSES AND A SUGGESTION FOR THE INDIRECT USE OF URINE IN
AGRICULTURE
Yellow water consisting mainly of source separated urine makes up less than 1 % of the total
volume of domestic wastewater, however the most significant portion of nutrients therein are
concentrated in this fraction. Human urine holds about 80 % of the total nitrogen, and over
50% of phosphorous and potassium in domestic wastewater. Due to this property of yellow
water, its further use as plant fertilizer in agriculture has been suggested, and as a matter of
fact practiced in a number of occasions.
From the perspective of conventional domestic wastewater treatment schemes on the other
hand, nitrogen treatment units like nitrification and denitrification may be avoided just
through the separation of urine from the rest of the domestic wastewater. This actually is a
revolutionary consequence considering the efforts and expenditure devoted to those units.
More precisely, if urine is to be separated at the source widely, research and practice in terms
of nitrogen control should be diverted from nitrogen removal from more dilute nitrogenous
solutions like the conventional domestic wastewater to nitrogen recovery from more
concentrated ones like urine. That is, first the research efforts should change their objectives
followed by pertinent practice of nitrogen recovery in actual systems.
Due to its rich plant nutrient content, yellow water is directed to reuse for agricultural
purposes. The use of urine in agriculture has been a subject of considerable work both in
terms of research and in terms of practice in the recent years. Most of that work had been
devoted to the direct use of urine. Within that context, separately collected urine is generally
stored after collection with the primary objective of the destruction of pathogens.
In most of the work concerned with microbiological safety, storage times of up to six months
are recommended. An example of that type of work was given by Hoglund [11] who had
pointed at the significance of hygienic safety with such practice and after a comprehensive
survey of bacterial die off, six months of storage of source separated urine was recommended
for the cessation of pathogenic action of all possible pathogens.
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Following the storage period, urine is introduced into the agricultural fields directly, with or
without dilution. It had been reported in the literature that the direct application of urine in
agriculture had given comparable results with synthetic fertilizers [12]. Other researchers had
demonstrated that urine must be diluted prior to application and recommended dilutions as
high as 30 % indicating that at more concentrated concentrations benefits of using urine are
lost [7].
On the other hand, there are papers in the literature drawing attention upon the possible
introduction of pharmaceuticals and hormones into soil and crops due to the direct application
of urine onto agricultural fields and that their fate and impact are to be investigated. Wide
spread and widely accepted limits or guidelines are not yet available at this time, however,
some suggestions on the subject matter regarding the practice were given by Vinneras et. al.
[13]. These are open areas of research which will have significant consequences upon the
practice of recovery and reuse of plant nutrients from source separated urine.
Furthermore, direct application is recommended after several months of storage and the
characteristics of urine changes drastically during the storage period, especially due to the
hydrolysis of urea. Comprehensive work to investigate the changes in the characteristics of
urine during storage under conditions similar to the practical storage conditions in actual
practice had indicated that the concentration of ammonium increases up to 20 fold as
compared to that of original urine. Additionally, salinity increases highly during the
recommended storage period [10, 14], which is a very significant drawback for agricultural
use. Moreover, this may make the application of urine even more critical as even fresh urine
itself is highly saline. Although less of the research in the field of this new subject matter is
devoted to the indirect use, indirect use seems to be beneficial in terms of eliminating the
undesirable constituents of yellow water before it is reused for agricultural purposes. Within
that context, processing of source separated urine has been suggested to recover the plant
nutrients only from urine thereby eliminating undesirable constituents therein. Among those
processes suggested are the indirect reuse following chemical treatment like struvite
precipitation [15] and the recovery of plant nutrients through transferring them onto the
natural zeolite clinoptilolite to use the product in the agricultural fields subsequently [5, 6, 8,
9, 10, 14]. Indirect use after processing to recover nutrients is definitely another wide area of
research.
The natural zeolite clinoptilolite is known for its high selectivity for ammonium ion in
addition to potassium in the process of ion exchange. The capacity of clinoptilolite for the
removal of ammonium from conventional domestic wastewater had been the subject of
several pieces of work [16 - 22]. Likewise, the ability of clinoptilolite to adsorb potassium
was also demonstrated [14].
A good alternative for the recovery and reuse of plant nutrients in urine is envisaged to be
loading the clinoptilolite, which is normally used in agriculture as soil conditioner, with
ammonium and potassium through ion exchange, and to use the product in agriculture as a
slow release fertilizer. As was indicated earlier, the concentration of ammonium was observed
to increase up to 20 fold of that of original urine due to the conversion of urea. This is a very
significant advantage for processing of urine with clinoptilolite.
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Laboratory experiments have indicated that over 95 % of the ammonium can be removed
from urine through ion exchange with clinoptilolite and up to about 90 % of the ammonium
on the solid phase can be released into the liquid phase upon subsequent washing with tap
water [6, 8, 14]. Those results have provided solid evidence that the suggested route can lead
to a product which may be used in agricultural fields as a slow release fertilizer, from what is
conventionally a waste, urine, through a pertinent process of recovery. Recovery of potassium
through the same route was also highly satisfactory [14]. Previous work has additionally
indicated that the significant drawback for agricultural use, high salinity of fresh urine which
increases to even higher levels during the storage period, may be overcome by the use of the
suggested process. Recovery of plant nutrients via ion exchange on clinoptilolite had been
shown to be very helpful within this respect as well while the salinity imposed on the
agricultural fields goes down to much lower levels than that of original urine to match with
irrigational water standards after such treatment [6, 8, 10, 14]. Based on those results, trial of
the product in actual agricultural fields is definitely recommended.
CONCLUDING REMARKS
The emerging domestic wastewater management approach ECOSAN claims that domestic
wastewater is not a waste to be discarded but a source to be revaluated. Based on the source
separation of various domestic wastewater streams via non-conventional collection systems
and infrastructure followed by pertinent processing for the recovery of ―valuable material‖
therein for further reuse, this new concept lends a promising approach both for sustainable
domestic wastewater management, and for the recovery, reuse and recycling practice. Within
this context, domestic wastewater is reused and revaluated as fertilizer, soil conditioner,
irrigational water, groundwater recharge supply, etc. after segregated collection and
processing of its fractions, namely the grey water, the yellow water, and the brown water.
Adoptation of such an approach will necessitate the revision of current conventional
sanitation and treatment systems, and a new layout for new settlements to be developed. It
seems that although rebuilding current systems totally in highly populated cities in the short
run may not be very realistic, the ECOSAN concept may easily be used as the wastewater
management approach in new settlements and rural areas. One important application
regarding recycling/recovery/reuse in relation to the ECOSAN approach is the reuse of plant
fertilizers in yellow water which is mainly source separated urine. The application of urine in
agriculture may be done through direct or indirect routes both of which are open to laboratory
and full scale research. In terms of direct application, the fate of pharmaceuticals and
hormones in soil and in the crops exposed are yet to be investigated along with hygienic
safety and the effects of dilution. With indirect use, among other processing proposals,
transfer of plant nutrients in urine onto the natural zeolite clinoptilolite through ion exchange
and the subsequent use of the product in agriculture as a slow release fertilizer lends a
promising alternative. As such, practically all of nitrogen and potassium may be recovered
and reused possibly eliminating the undesirable constituents in urine lead by the elimination
of the salinity hazard. Finally, the ECOSAN approach is not only a new sustainable
wastewater management alternative, but also a new concept in the field of
recycling/recovery/reuse for future research and practice.
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In this paper, sustainable criteria in mineral processing are discussed with respect to
comminution, pre-concentration, automatic sorting, flotation, slurry transport of mineral
concentrates and in-situ mining. In-situ mining appears to fit into the picture of future mining
and minerals processing as no pit, no subsidence, no tailings, no waste and no fill
1. INTRODUCTION
The most accepted definition of sustainability comes from Bruntlandt Committee [1].
Development that meets our needs of the present without compromising capability of future
generations to meet their own needs. Willas Boas [2] defined sustainable development targets
as follows:
Minimization of energy expenditure,
Minimization of materials consumption,
Minimization of environmental impacts,
Maximization of social satisfaction.
When first three items are materialized, social satisfaction will be met due to the economic
benefit. The study of sustainability in mineral processing will be carried out by analyzing
beneficiation methods in view of energy expenditure, materials consumption and
environmental impacts. In this paper, sustainable criteria in mineral processing are discussed
as follows:
i.
Comminution i.e., size reduction ( crushing, and grinding),
ii.
Pre concentration,
iii.
Automatic sorting
iv.
Flotation and use of recycle waters in flotation
v.
Slurry transport of flotation (process) concentrates.
vi.
In-situ mining.
vii.
Gold leaching.
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2. SUSTAINABLE CRITERIA IN MINERAL PROCESSING
2.1. Comminution
In mineral processing, the majority of expenditure comes from size reduction, mostly in
grinding. Autogenous and semi autogenous grinding still keep popular position in
comminution where only primary crushing is used without secondary and tertiary crushing.
Recently, in fine and ultra fine grinding, three types of stirred mills, namely, Tower mill, Isa
mill and Detritor mill are commonly applied in minerals industry. High pressure grinding rolls
are introduced as energy efficient mills in 1980 and used widely in cement industry. Further
development of stirred mills is critical to broaden their applications in the minerals industry.
One of the challenges is to use stirred mills to economically produce products below five
microns at high mill throughput [3].
High pressure grinding rolls are used mainly in the primary materials industries especially for
grinding raw materials and cement clinker. It became possible to achieve energy saving up to
50% compared to conventional comminution processes with ball and SAG mills [4]. Today‘s
high capacity autogenous grinding (SAG) mills expand vast amount of energy and in doing so
consume tons of shell liners and steel balls, while processing ore. A case study done on a 26 x
12,5 ft SAG mill showed that a 12% reduction in energy consumption could be achieved by
proper design of shell liners and discharge systems [5].
2.2. Pre concentration
Mining and beneficiation costs of low grade ores become prohibitive as the cost of grinding
before flotation make the process uneconomical. In this respect, pre concentration becomes
indispensable through pre concentration; the large part of the ore is discharged as clean
tailings. Whereas, smaller proportion of the remaining ore is ground to flotation size, resulting
in considerable saving in energy expenditure. In a paper by Gül and Onal, pre concentration
study of three different low grade copper ores from Ergani-Anayatak, Murgul – Çakmakkaya
and Küre – AĢıköy having 0,53, 0,28 and 0,48% Cu respectively was carried out where pyrite
and chalcopyrite minerals were economic minerals while diabase, quartz and calcite being
gangue minerals. Ore samples were crushed below 9 mm and then subjected to float and sink
tests where bromoform and tetrabromethane were used as heavy medium. The discarded
tailings contained 0,08 – 0,04% and 0,05% Cu respectively whereas coarse copper
concentrates with 0,48-0,82% Cu content were obtained with over 90% recoveries [6, 7].
When liberation size takes place in coarse size before final concentration, pre-concentration
must be investigated from economic and technical points of view. The most important
parameter is the amount tailings to be removed. It is obvious that, cost of pre-concentration, is
the function of concentrate price and metal production costs. When the economic viability of
pre-concentration is concerned, the closest approach was made by Bergmann [8]. According
to Bergmann, the limit of economic viability is a function of tailings to be removed by preconcentration.
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A research study was conducted using low grade lead and zinc ore to prove economical
viability of pre concentration and Bergmann approach was also evaluated at the end of test
results. As an alternative to selective flotation presently practiced in the plant, preconcentration was made so that tailings in coarse size were discarded having low metal
values. Consequently evaluation was made on this process. According to the results of preconcentration tests on -6mm crushed ore, it was possible to discard tailings of 29,3% of the
run of mine, having 0,71% Pb, 0,22% Cu and 1;31% Zn. In this way, it was readily seen to
have economic advantages [8].
2.3. Automatic Sorting
The implementation of automatic sorters has substantially changed processing in recycling
industry. In the state-of the art recycling plants for glass, plastics or metals, sorter are the core
of separation process. In contrast with the minerals industry sorters are only applied in
specific areas. Automatic sorters have been used successfully for the processing of industrial
minerals like calcite, rock salt or talc, as well as for uranium ore sorting, diamonds and other
gemstones.
Sorters can be used in pre concentration. The elimination of waste at any cost less than the
total mining cost will show profit. Sorting can provide efficient pre concentration, where
traditional techniques providing a more compact, dry processing method.

The advantages of sorters for various steps of mineral processing, from pre concentration of
plant feed to finished product applications are so convincing that the industry should have
greater interest in further development and application [10].
2.4. Flotation and Use of Recycle Waters in Flotation
In flotation, the improvement was achieved by increasing the size of flotation cells from 25
cu.ft to 300 cu.ft to save energy and space.
In flotation, for neutralization of activating action of salts of alkaline earth metals, gangue
silicate minerals with oxyhydrillic collectors, sodium carbonate, phosphate compound or
soluble glass are used. Prevention of flotation of one of major silicate minerals, namely,
quartz will be provided in conditions by the following equation;
Log [CaOH+] = 5,56 - pH
For precipitation of calcium salts, sodium carbonate Cpc or sodium phosphate Cop are used.
The concentration of calcium bearing ions is determined by conditions of their equilibrium
with the calcium carbonate or calcium phosphate precipitates. The equation;
Coc = f(pH) or Cop = f(pH) derived can be used in automation systems for regulation of
the consumption of a reagent used for precipitation of calcium salts in recycle waters or in
flotation pulps [11].
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2.5. Slurry Transport of Flotation (Process) Concentrates
The long distance transportation of solids in pipes, sometimes over hundreds of kilometers
like coal, sand, salt and mineral concentrates will be accomplished by using water, because it
is incompressible and the slurry velocity doesn‘t increase at decreasing pressure along the
pipe. Hydraulic transport is used in Turkey for transport of copper and pyrite concentrates
from Murgul to Hopa in Black Sea Coast. Several current plants for coal transport in USA and
Russia, for gold in South Africa, for sand salt in Germany [12].
2.6. In-situ Mining
Chemical or in-situ mining is in place extraction of metals from ores located within the
boundaries of a deposit or a mine (un-fractured or fractured ore, stopped fill, caved material
and ores in permeable zones), low-grade mineral deposits [13].
Presently, in-situ mining has been more or less limited to the extraction of evaporates (trona
and halides), copper, gold, silver, sulphur and uranium from low grade ores; however, it has a
much greater potential. Practically, all metals are susceptible to leaching in-place
environment. Techniques will soon be developed for in-situ extraction and recovery of metals
such as zinc, nickel, manganese, molybdenum and aluminum [13].
Batterham and Mondagie [14] outlined some of the characteristics of the mine of the future as
follows;
Limited surface disturbance during mining as the mineralization will be deep
underground.
Undisturbed land use as there will be no pit, no subsidence, no tailings, no waste
and no fill.
Automated, in place extraction (in-situ leaching) techniques such as solution
(chemical) mining and hence much safer operations.
Considerably more cost effective with significant reductions in mine development,
ore transport, comminution and beneficiation.
It is clear that drastic changes are not necessary to achieve the sustainable mine of the future
and in-situ mining will contribute greatly for this target.
2.7. Gold Mining in European Union (EU)
There has been gold production in Europea on an industrial scale for more than three thousand
years. By 1994, gold mine development was being actively pursued in more than 15
countries within Europea as a whole, with active Governmental support. New permits for gold
operation have been issued in the UK, Sweden and elsewhere, and new exploration programs
actively undertaken. Opertaions such as Furthei in Sardinia, Rio Narcia in Spain and Ovacık
in Turkey have been developed during last decade and are now in full production.
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All the mines included will be or have been operating under criteria which accord with the EU
Waste Framework Directive or, where appropriate, are in full compliance with local waste
management regulations. Further, the majority has operating permits and thus has received
approval not only for the process technology to be adopted, but also for waste disposal,
tailings confinement, effluent control and, where appropriate, consent limits for emission to
air and water. Main segment of gold processing is either carbon in leach (CIL) or carbon in
pulp which are conventional and well-proven technologies. All the operations involving
cyanidation include or plan to include, a detox system. The wastes arising from these mining
operations are all discharged to purpose- built tailings disposal facilities constructed and
monitored in accordance with internationally accepted BAT (Best Available Technologies)
practice. Nearly all of the tailings management facilities operate with a closed circuit and
under a zero controlled release regime [15].
3. CONCLUSION
Mineral extraction is not in conflict with the principles of sustainability. Indeed, both
economic development and environmental performance may in the long term be better served
by having a properly regulated mineral processing industry. Review of mineral processing
methods regarding the environmental impacts has shown that the efforts to achieve the
environmental foot-print to a minimum have given fruitful results. Especially, in-situ mining
offers a great potential for environmental compability.
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ENVIRONMENTAL ETHICS IN RELATION TO MINING ACTIVITIES
M.Zeki DOGAN,Ali GÜNEY
İstanbul Technical University, Mining Faculty, Mining Eng. Dept. Mineral and Coal
Processing Division Istanbul- Turkey
yucea@itu.edu.tr
Humankind shares a common environmental and a common ecosphere. Therefore, concern
about environmental goes beyond national boundaries. It is appropriate that intellectual
professionals of many disciplines started to explore a new applied ethics called environmental
ethics. The majority of the environmentalists consider mining activities to be responsible for
environmental pollution and damage. Of course, mining operations take place, generally in
the inaccessible rural areas where the environment may be affected to a certain degree.
In this paper, the effect of mining however on the environment will be discussed in the
following order; Mineral Exploration, Surface Mining Underground Mining, Mineral
Processing and In-situ mining.
1. INTRODUCTION
Mineral resources are different from other natural resources due to being non-renewable.
Perhaps, it is a good idea to explain it by giving an example. Where a man has a lot of olive
growing‘s, he can obtain olive oil from his olives every year more or less. On the other hand,
a miner owner produces his ore at a certain tonnage until the ore in the deposit is depleted.
Consequently, an ore deposit is a wasting asset, nothing like and orchard or an agricultural
land.
It is inevitable that mining activities many have adverse effects on the environment such as
surface topography, subsidence, acid mine waters, surface and underground waters, noise and
dust pollution, solid and liquid wastes and tailings from mineral processing plants. These
effects may be due to mining and mineral processing characteristics of ore deposit. In order to
take measures to prevent them, these affects must be taken into account.
2. MINING ACTIVITIES
Mineral Exploration
Exploration trenches, shafts, tunnels and diamond core drilling are carried out in order to
discover mineral deposit and then ore reserves are attempted to be determined. Inevitably,
those activities may alter the environment of the prospecting area, resulting in the damage to
the surface of the deposit. They are generally related to suitable agriculture and forest areas.
But it is difficult to forecast the effects until mineral exploration activities are terminated.
Through good planning and control, the affected areas may be kept at a minimum level.
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Surface Mining
Surface mining is actually divided into three, namely, open pit mining, open cast mining and
quarrying. Open pit mining; where overburden is stripped and transported to a disposal area to
uncover mineral deposit. Both stripping and mining are conducted from one or a sequence of
benches. Opencast mining is a surface exploitation method, used mainly for coal, which
resembles open pit mining but differs in one unique respects; the overburden is not
transported to waste dumps for disposal but cast or hauled directly into adjacent mined out
panels.
Quarrying: (dimension stone) quarrying produces from a deposit, prismatic blocks of mineral
which are both roughly sized and shaped. Quarries resemble open pit mines, but the benches
(called faces) are lower and nearly vertical.
To start surface mining (open pit mine and open cast), overburden must be taken from the top
of the deposit (coal seam), and this operation is called stripping. In surface mining, panoramic
view of the surface is altered after the upper soil is removed. Due to the drainage of the
surface water, all the waters may be polluted in the mining areas. When the stripping of the
overburden and mining are carried out, noise may take place in addition to dust produced
through blasting. These are detrimental to the environment as well as the welfare of the mine
workers.
Underground Mining
When the ore body occurs in depth, where the ratio of overburden to the ore body becomes
very large. The stripping cost may affect viability of mining operation; then underground
mining becomes the only choice.
Underground mining may be done in the range of a few hundred meters up to 3 thousand
meters (gold mining in South Africa) in depth. Environmental effects of underground mining
may be different in accordance with mining methods selected. To name a few, mining
methods can be enumerated as cut and fill, shrinkages stopping, hydraulics stowage and
caving methods such as block-caving. The working place, where ore is extracted, is called
stope. In coal mining where coal is worn, with the name of coal face.
Subsidence is an environmental hazard of long wall coal mining (1). Depending on the depth
of cover and area mined, caving and collapse of the overlying strata will eventually extend
from the mining horizon to the surface. Although some damage to the surface must be
expected, it can be controlled by maintaining a uniform rate of advance of the long wall and
the subsequently caving. If the surface subsidence evenly, then destruction of the structures
and water courses need not occur. At one time, resistant support systems comprised of pack
walls, cribs, and back fill were utilized in an attempt to prevent or minimize subsidence, but
there are rarely utilized to day, having given way to modern yielding supports which control
caving and subsidence but not prevent it completely.
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During mining operation, acidic mine waters are formed. The origin of acidic mine waters is
in two ways. In coal mines, where coal has generally pyritic sulphur or in sulphidic ores,
having pyrite, marcasite and chalcopyrite as economic minerals. Pyrite present in coal or
country rock comes in contact with air and water. Then oxidation takes place in the presence
of bacteria, namely, A. ferrooxidans resulting on the formation of sulphuric acid and ferrous
ions. With further oxidation, ferric ions and more sulphuric acid are formed and pH of the
medium is lowered to about pH 2.0.
Acidic mine waters coming from coal mines must not be allowed to flow into stream, river
and lakes. They must be collected and be kept under control for treatment.
Mineral Processing
In the mineral processing, run-of-mine ore is first subjected to comminution, namely, crushing
and grinding. Crushing is a dry process, grinding is generally wet process. Then ground ore is
treated by concentration methods, gravity, magnetic separation and electrostatik separation
and flotation. Two products are obtained after concentration namely saleable concentrate and
tailings. Concentration, especially flotation is generally a wet process so that process water is
cleaned and treated before re-cycle. Tailings are sent to a tailing dam. It is neccessery to
ascertain physical and chemical properties of tailings; solid/liquid ratio, grain size
distribution, specific gravity of solids, composition of ions before constructing tailings dam.
The use of special reagents in conditioning of recycle waters and flotation pulps is discussed
by Abramov(2) from Russia.
Biological de-nitrification process in total water recycling and reuse was discussed by
Shelp(3). Where the nitrogen substance i.e. nitrates and nitrites are reduced to nitrogen gas,
such as N2O and N2, using organic carbon as electron donor. It was discovered that waste
cellulose solids such as sawdust and leaf compost can provide carbon source for heterotrophic
denitrification.
Electronic De- Ionization, namely the Des El Process operates on the principles of capacitive
ionization to remove ionic compounds referred to as total dissolved solids. The main
component of the Des El System is a novel, electrostatic changing system that behaves as a
capacitor and is comprised of expensive carbon electrodes. The capacitor is energized using
direct current, creating positive and negatively changed surfaces. Ionic compounds such as
iron, chloride, arsenic and nitrate are attracted to and electrostatically adsorbed onto the
surface of the electrodes (3).
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Re-arrangement of Surface Topography After Mining
In order to rearrangement of the area after surface mining, it can be done in two stages. The
first stage is to rearrange the area and in the second stage the area must be replanted. The aim
of re arrangement of the mined area must be compatible with the original view. When the area
is planted, the use of the area must be in accordance with the environment. After mining
operation, the use of the area depends on the properties of the soil. Rearranged area after
plantation can be used in agriculture (garden and pasture) or on recreation (parks and
amusement etc.).
Two examples will be given on rearrangement of mined out surface area of lignite mines.
Kostak (4) discusses re-plantation and rearrangement of lignite mines in Aydın for agricultural
purposes. Aydın Lignite A.ġ. Company operates lignite open cast mining in Aydın area since
1990 with an annual production capacity of 450 thousand tons. The Company started a project
in cooperation with Aegean Forestry and Research Institute and planted five different kinds of
trees bike, pinus brutia, Robinia, pseudoacacia, Elagnus angustifolia and Amigodalas
angustifoli and Olea europa in different areas. Productivity of those with weathering and
maturing has been closely watched for five years and results will be presented in a report
soon. In 2003, Agricultural Company (Aydın Linyit A.ġ.) was started with two aims of mined
out areas into productive fields to carry out ecological agriculture in European Standards.
Replantation of Ağaçlı open cast mining area (Ġstanbul) was described by Kantarcı (5). Ağaçlı
coal mining is located at the Black Sea coastal lands of Çatalca Peninsula caused to
degradation of natural structure of forest ecosystems. A pioneer reclamation, rehabilitation
and forestration programme was started on the residual materials in 1988. The pioneer study
achieved successful results. Due to the plantation of fast growing species (Pinus pinaster,
Pinus pinea and Robinia pseudoacacia), the land was covered with trees. Soil erosion based
on the rain and winds was prevented due to strong northwinds and heavy rains. Thus, planting
on the mining residuals was converted to a dynamic forest ecosystem in a short time for 8-10
years.
In-situ Mining
In-situ mining or solution miming: leaching; is the chemical extraction of metals or minerals
from the confines of an ore deposit as well as from materials already excavated and mined (6).
Current solution mining or chemical mining involves the application of leaching to mineral
containing rocks that is low-grade (below cut-off grade) to meet the cost of conventional
mining and concentration. Presently solution mining is referred to the extraction of
evaporates, namely trona and halides. On the other hand, chemical mining includes copper,
gold, silver and uranium where chemical change takes place after leaching. In the future, the
techniques will be developed in –situ extraction and recovery of metals such as zinc, nickel,
manganese, molybdenum and aluminum. Chemical mining (solution mining) is
environmentally attractive, since it creates less surface disturbance and results in less water
and air-pollution than the others. Chemically mining can be divided into heap leaching, dump
leaching, vat leaching and in-situ leaching (7).
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In order to achieve environmentally attractive future mining operation, it should be with zero
waste and negligible foot-prints, regarding subsidence, tailings, waste and fill. In situ mining
may be ideal in this picture (8).
CONCLUSIONS
1. The effect of mineral exploration on the environment appears to be negligible.
2. The effect of surface mining (open cast mining) can be remedied, however, through
reclamation, rehabilitation and reforestation.
3. Subsidence by underground mining can be minimized by the application of yielding
supports, but cannot be prevented altogether.
4. In mineral processing, recycle and process waters can be treated by special reagents in
Russia. Biological denitrification and electronic deionization methods are utilized in
South Africa.
5. Through in-situ mining, the mine of future will be with zero waste and negligible footprints.
REFERENCES:
1. Peng, S.H., and Chiang, H.S., Longwall mining, Wiley (Interscience), New York,
1984, 708 pp.
2. Abramov, A.A., Russia Perspective on Indicator of Sustainability for Flotation
Processing of Minerals., A review on Indicators of Sustainability for the Mineral
Extraction Industries, Editors: R.C. Villas Boas et al., CYTED, 2006, pp.209-226.
3. Shelp, G., Unpublished Internal Document ―BRGM installed the worlds First
Deionization Pilot Unit that will treat 10000 liter water per day‖.
4. Kostak, S., Aydın Linyit A.ġ. Arazilerinde Yeniden Bitkilendirme ve Çevre
Sempozyumu, 5-6 Mayıs 2005 Ankara, pp.183-188 (Turkish Text)
5. Kantarcı, M.D., Ağaçlı (Istanbul) Açık Maden Ocağı Artıklarının Islahı ve
Ağaçlandırılması ÇalıĢmalarında Elde Edilen Sonuçlar, Madencilik ve Çevre
Sempozyumu, 5-6 Mayıs 2005, Ankara, pp. 173-182(Turkish Text).
6. Schlitt, W.O., Interfacing Technologies in Solution Mining, Society of Mining
Engineers- AIME, New York; 1982, 372 pp.
7. Doğan, M.Z., Chemical Mining Lecture Notes, ITU Mining Faculty, Mineral
Processing Section, September 1985, Istanbul.
8. Batherham, R.J., and Floming, R., Sustainability and Mineral Processing: The text
chapter, Proceedings of XXIII International Mineral Processing Congress, 3-10 Sept.
2006, Vol.3 pp. 2078-2083, Ġstanbul Turkey.

1525

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

1526

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

ORIENTATION OF THE TOURISM SECTOR TOWARD AN
EMPHASIS ON ENVIRONMENTALISM AND ECO-FRIENDLY ISSUES
1

1

Frank BATES,2Türkay YILDIZ, 3IĢık Özge YUMURTACI
İzmir University of Economics, Department of Logistics Management, İzmir /Turkey,
2
İzmir University of Economics, Department of Logistics Management
3
İzmir University of Economics, Department of Logistics Management
frank.bates@ieu.edu.tr

With globalization pressures acting upon planners trying to define business development
interests in terms of environmentalism and eco-friendly issues, there are questions about the
possibility for the tourism and hospitality sectors to serve as a vehicle by which to emphasize
the relative attractive role of ecotourism and the agri-environment. This research work seeks
to study certain factors within conservation measures by the EU in consideration of similar
efforts by Turkey – a new candidate for entry into the membership.
Factors identified include EU standards and practices regarding incentives, conversion
cropland allocations, farming systems, agricultural efficiency, market supply and demand
factors, reversal of decline in biodiversity, soil and irrigation, pollutant run-off, landscape
management, food safety and quality, employment, energy constraints, crop yields, farm size,
pest, weed and disease controls, animal health / welfare and others. There exists the need to
develop the initiatives anticipating the worthwhile nature and the likelihood for the success of
efforts to create value-added processes and services associated with organically-farmed crops.
This study may have arrived at a fortuitous time when global interests and attention are being
placed upon organically grown and cultivated products for a growing sector of health
conscious and ecologically, environmentally concerned consumers. Thus, a basic purpose of
this analysis is to use the qualitative element within the TQM process – benchmarking – as a
tool for thinking about that part of the business development process for the tourism sector
requiring strategic planning to evaluate and compare processes to deal with and to improve
while adding value to the global efforts facing environmental challenges for the 21st century.
Keywords: Business & Environment, Environmental Awareness
1. INTRODUCTION
Organic farm agriculture is a crop production system that promotes environmentally,
ecologically, socially and economically sound cultivation of food and fibers, and excludes the
use of synthetically compounded fertilizers, pesticides, growth regulators, livestock feed and
additives and genetically modified organisms. Utilizing both traditional and scientific
knowledge, organic agricultural systems rely on practices that promote and enhance
biodiversity, biological cycles and soil biological activity. It is based on minimal involvement
of off-farm inputs and on management practices that restore, maintain or enhance ecological
harmony.

1527

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

The purpose of organic farm agriculture is to optimize the health and productivity of
interdependent communities of soil life, plants, animals and people. Organic farm agriculture
is based on generally accepted principles which are the bases for social, economic, geoclimatic and cultural contexts (www.ifoam.org). It is because of this attention being placed on
organic farming (OF) that there has been continuing growth in the interest of showcasing it as
a business development goal within the tourism and hospitality sectors; this initiative has
become know as agro-tourism or eco-tourism.
Agro-tourism or eco-tourism, as defined by the BBC Travel Guide, is a kind of tourism that
assists in creating employment and in protecting nature (Soyguder, 2004). Many countries
have begun to actively promote investments and to participate in agro-tourism, an ecosystem
service that creates opportunities for development of rural populations and the diminishment
of further urban migration. The agricultural activity of organic farming fits in well as an
ingredient of such programs. Organic farm agriculture is a crop production system that
promotes environmentally, ecologically, socially and economically sound cultivation of food
and fibers, and excludes the use of synthetically compounded fertilizers, pesticides, growth
regulators, livestock feed and additives and genetically modified organisms. Utilizing both
traditional and scientific knowledge, organic agricultural systems rely on practices that
promote and enhance biodiversity, biological cycles and soil biological activity. It is based on
minimal involvement of off-farm inputs and on management practices that restore, maintain
or enhance ecological harmony. The purpose of organic farm agriculture is to optimize the
health and productivity of interdependent communities of soil life, plants, animals and people.
Organic farm agriculture is based on generally accepted principles which are the bases for
social, economic, geo-climatic and cultural contexts (www.ifoam.org). In addition, WorldWide Opportunities on Organic Farms (WWOOF) organization is a dedicated entity which
deals with those people who want to volunteer on organic farms. There are some dozen of
countries with a national WWOOF organization. Turkey is also a part of this organization.
(Source: www.wwoof.org)

Figure 1. A map of Turkey – Gray circles/dots are showing organic farming activities,
represented within the WWOOF organization. (Source: www.tatuta.org)
Figure 1 shows organic farming stays in map of Turkey. Gray circles/dots denotes the location
of the farms form organic farming stays.
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Organic agriculture in Turkey began in 1984-1985 to meet the demands of a few European
countries. During this period traditional exported products were primarily dried figs and
raisins. Beginning in the ‗90s, exports were few in number with exporters working with
agencies representing foreign firms. The Aegean region has an important place in OF
agriculture in Turkey. The first organic farming activities began in the Aegean Area, started
by the Rapunzel Company of Germany. With the likelihood of progress being made by
Turkey to enter the European Union (EU) in the coming period, there is increasing
speculation about what the agricultural contribution will be from this addition to the European
membership (http://www.turkishdailynews.com/FrTDN/latest/dom.htm#d3). Simultaneously
with today‘s global challenges influencing all aspects of the supply chain network, business
planners have been working to understand the tie-in between their own organization‘s goals
and objectives with that of Total Quality Management (TQM) and its concepts. This interest
has not escaped the attention of the agricultural sector. The process of ‗benchmarking‘ has
received some degree of recognition in these efforts due to the rational process inherent in the
use of this TQM tool.
A benchmarking of the processes within the organic agricultural farm sector permits a search
for inefficiencies and problem solving, while contributing to decision-making support
systems; the results can assist in identifying areas negatively impacting quality, costs and
schedules objectives and in illustrating relationships between the supply chain‘s members for
improvements. Ultimately, the objective of benchmarking is to prove that improvements in
current processes and activities have been achieved. The resulting changes can benefit
agricultural operations by increasing efficiencies, improving the quality and creating added
value while increasing the flow of materials. Achieving these improvements in organic
agricultural farming is the process for TQM, made possible by adaptation to such evaluation
and improvement processes [Marchwinski, 2003]. As a result, the researchers seek to explore
and evaluate the applicability of a ‗fit‘ of generally accepted criteria dealing with problem
solving and resolution into this analysis of the ‗benchmarking‘ of Turkey‘s standing and
activities within organic farming, in consideration of its growing recognition, acceptance,
adaptation and deployment of OF activities generally for the global marketplace, and
specifically as a tool to be used by the tourism and hospitality sectors.
2.USING THE TQM PROCESS OF ―BENCHMARKING‖ FOR ORGANIC FARMING
The researchers engaged in the collection of empirical data pertaining to that of a company
engaged in organic agricultural processes in Turkey – Germany‘s Rapunzel Company in
Ġzmir. This approach is taken to explain the development of the OF phenomena within
Turkey to that interest taken by the membership of the EU. The Rapunzel company deals in
local and imported organic based products. Examination and analysis of the data illustrates
how benchmarking processes can be incorporated into problem solving activities and how
they can be used as a means to apply toward the evaluation of Turkey‘s fit and activities in
this sector. Specifically, the following example focuses on the sector‘s use of benchmarking
for evaluating and documenting the status of problems and barriers to Turkey‘s organic
farming activities.
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Benchmarking refers to a process wherein an entity (organization, company or country) seeks
to compare its own processes and products to those of the best in the world; afterwards it must
then try to achieve the same level or consider not continuing. With these changes, the entity
must seek to engage its workforce to continuously improve to maintain a leadership position
(Waterfield). With this understanding of the nature of benchmarking, the methodology
deployed by the researchers involves the analyses of data (criteria and factors) taken from the
website: www.ifoam.org, (Information Federation of Organic Agriculture Movements IFOAM), wherein some 24 factors and criteria – each with various sub-groupings – are listed
each bringing with it definition of problems, solutions, and a grade evaluation as to the
relevance to an EU database. The researchers assigned values to these same classifications in
terms of the degree of relevance, i.e., ―3‖ for ‗high relevance, ―2‖ for certain/moderate
relevance, and ―1‖ for conditional relevance depending on circumstances. In an effort to
manage the analytical comparisons, the 24 factors / criteria were consolidated down to four
(4) major groupings/Rows being impacted by the organic farm agricultural sector as follows:
Cultural/Social Health Well-being
Environment
Farm Producers‘ Operational Efficiencies
Market Demands and Economic Forces
Each of these major groupings were then assigned a weighted composite value by which to
compare similarly grouped and consolidated benchmarking criteria for analyzing Turkey‘s
unique problem areas with attendant solutions within the organic farming sector. The
researchers determined weighted composite values in each grouping – the values coming from
an assignment of the values of 1, 2, or 3 to coincide with the X?, (X), AND X relevancy
designations, respectively, in the IFOAM website provided table.
In this analysis, specific areas are codified as problems to be solved. This is followed by the
solutions and remedial/positive measures to be taken. Factors denoting relevance to the norm
(as presented in the IFOAM guidelines) are compared to factor relevancy arrived at by the
researchers through interviews with the German Rapunzel Company in Ġzmir, with interviews
with other industry trade experts and analyses of industry sector data and the trade media.
The benchmarking study (shown in Table 1) posits those factors that form the benchmarking
process of TQM in this report.
For example, to avoid having to deal with the IFOAM grouping of 24 factors, further broken
down in another 75 sub-groupings within the IFOAM guidelines, the factors considered
within the benchmarking process of TQM are consolidated into four major categories to assist
in clarity and brevity, each with sub-groupings totaling 34:
―Cultural/Social Health Well-Being‖ (pesticides-3, antibiotics-3, pollution-3,
genetically modified organisms (GMO)-3, degree of awareness of bio-diversity-3,
urban migration-2, re-vitalization values-1, food supply and social health-3)
―Environment and Ecology‖ (pesticides-3, agrochemicals-3, pollution-3, degree of
bio-diversity-3, deforestation-1, forestry replenishment-3, soil degradation-3 and
erosion-3)
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―Farm Producers‘ Operational Efficiencies‖ (soil condition-3, biological controls-3,
green revolution-3, low profits-1, value added activities-3, market-oriented
production-3, low cost production labor and resources-3, use of natural resources-3,
recycling-3, crop nutrients and production cycles-3, small farmer survivors-1)
―Market Demands and Economic Forces‖ (foreign exchange-1, currency markets-1,
import / export valuations-1, environmental certifications-3, market information-3,
creation of value for achieving competitive advantage-3)
Table 1. Factors Considered Within the Benchmarking Process of TQM
Problems to be Solutions / Positive measures
Relevance
of
solved - Metric
agriculture

organic

3= high relevance
2=
certain
relevance
1= relevance depending on
conditions
Cultural/Social No use of chemical pesticides
Health Well- No use of antibiotics
Being
No pollution
No Genetically modified organisms
(GMO)
Degree of awareness of bio-diversity
Urban migration
Re-vitalization values
Food supply concerns
Social health concerns
Average weighted values
No use of pesticides
Environment
and Ecology
No use of agrochemicals
Pollution
Degree of biodiversity
Deforestation
Support for forestry replenishment
Soil degradation awareness
Erosion of soils
Average weighted values
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EU
3
3
3

TURKEY
2.1
2
2.2

3
3
2
1
3
3
2.63
3
3
3
3
1
3
3
3
2.75

1.5
1.5
2.5
2
1.5
2
1.92
2
2
2.5
1.5
1.5
1.8
3
2.6
2.11
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Table 1. Cont.
Farm
Producers‘
Operational
Efficiencies

Soil condition
Biological controls
Green revolution
Low profits
Value added activities
Market-oriented production
Low cost production labor and
resources
Use of natural resources
Recycling
Crop nutrients and production cycles
Small farmer survivors
Average weighted values
Market
Foreign exchange
Demands and Currency markets
Economic
Import / export valuations
Forces
Environment certifications
Market information

3
3
3
1
3
3

3
2.5
2
2.5
2
2.2

3
3
3
3
1
2.64
1
1
1
3
3

3
2.5
1.5
3
3
2.47
3
3
3
3
2.4

Creation of value for achieving
competitive advantage
3
1.5
Average weighted values
2.00
2.65
(Source data taken from Gunnar Tundgren, IFOAM President/Sweden, www.ifoam.ort)
3. EVALUATION
REACHED

OF

BENCHMARKS

ESTABLISHED

AND

FINDINGS

In looking at the comparative values in an effort to address and explain deviations and
differences to the ‗norm‘ of the EU relevancy factors/criteria, we can arrive at certain
observations: Within the first segment of ―Cultural/Social Health Well-Being,‖ it is reasonable
to expect differences of the relevancy of the factor criterion between the EU and that of
Turkey. One explanation is the perceptions and the levels of consciousness between the
population entities. Comparing the first grouping, i.e., that of ‗cultural health and well-being,‘
the differences are clearly indicated and point to the greater awareness and appreciation for
the non-use of chemicals by the EU versus that by Turkey, the latter assigning only ‗average
importance‘. With the lower scoring by Turkey in concern for a better environment and
healthful well-being – as compared to the EU at large – there may be an indication that there
is not yet a grand appreciation by its citizenry in this area. This may give an indication that
the current level of interest in the development, growth and general acceptability of OF in
Turkey may hinder greater achievements in the reversal of urban migration, given that one
third of the population work in the agricultural sector.
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However there is evidence that there may be a growing appreciation for healthier food and
environment, as reflected in the comparative values. Within the second segment of
―Environment and Ecology,‖ the focus is on the well-being of the general public
(municipalities, organizations for the public good and such) rather only that of individual
(family unit and such) as indicated within the first segment. Once again the average weighted
value falls below that of the EU with similar observations and findings. Within the third
segment of ―Farm Producers‘ Operational Efficiencies,‖ the observations may appear to be
more promising. In consideration of healthy profit growth and low cost of factors of
production, Turkey seems to be on a course to achieve world class status as indicated by the
comparison between the EU and Turkey. Further substantiating the findings in the above
illustrated benchmarking table are the interviews with industry and academic experts in the
field. In this segment, Turkey seems closely in synchronization with that of the EU. The data
suggests that the Turkey‘s small farmer (SME‘s) may gain more than that of the European
Union. Finally within the fourth segment, ―Market Demands and Economic Forces,‖ not
surprisingly, there is the anticipated evidence of the anomaly of different economic fortunes
that have developed over the years for the two entities. This shows the clear differences in
attention being played on the relevancy of the attendant factors – the EU with a readily
exchangeable and internationally traded foreign currency, infrastructures already in place for
certifications of marketable goods and services, and the intense attention being placed upon
the creation of value between and amongst the elements of supply chains. As can be seen,
with the development of interests in OF, the tourism and hospitality sectors have deployed this
tool in an effort to assist in achieving their business development goals and objectives.
4.SUMMARY AND CONCLUSIONS
As the result of the benchmarking analysis of the previous section, it appears that there is an
overall favorable rating for Turkey; the ratings pertaining to their awareness gives indication
of the favorable pre-disposition by Turkey toward a ‗bias for action‘ to identify problems,
seek positive solutions and to prioritize their activities in concert with that of the IFOAM
guidelines. Examples drawn from the trade and industry press and from the interviews
conducted and from the study of empirical data from the multi-national corporation in Turkey
have been studied. And with the development of the interests in OF, there is reason to believe
that the tourism and hospitality sectors may find that OF, as a part of their tourism programs,
will serve them well. It is suggested that OF industry strategists and tourism and hospitality
sector planning professionals can utilize benchmarking processes within the organization, as
part of their evaluation and attempts for changes made to prove that improvements have been
achieved, so as to illustrate that efforts to improve their farm‘s product or service offerings
have added to the firm‘s competitive advantage. With continued pressure to implement
changes for improved operations, the strategically oriented planning managers must seek out
and embrace new tools and processes that will help in achieving their goals and objectives.
While the various approaches such TQM processes activities, such as benchmarking, do not
represent the ultimate solution to the problems of OF planners, they may instill significant
potential for creative problem solving in many situations. Agricultural and tourism and
hospitality planning managers who have not examined this approach may be overlooking an
opportunity to add to their firm‘s level of competitive advantage.
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Environmental pollution, consisting of consequences of population increase, urbanization and
technology and increasing by consumption of natural resources, forms one of the most
important threats for human. Because of the environmental pollution, all livings, especially
humans, are affected significantly, having shortened life span and also dying. At this point, the
role of agricultural activities reaches very important dimensions.
Even though the monoculture production method and intensive factor usage of agricultural
areas, sound like increase the potential output in fact it distresses the sustainable soil
productivity and natural stability. Overwhelming of the soil, results in negativities such as soil
erosion, soil degradation, and aggregation of destructive chemicals and blending of
underground waters and pollution of atmosphere. While the conventional agricultural systems
give harm to the environment; at the same time the application of chemicals and fertilizers in
modern agriculture with growing and developing regulators, cause insanitary leftovers in the
foods. So, deterioration of human health and the mechanism which affects the human health,
is seen.
The study‘s methodology will be done by consulting the relevant literature. The relevant
publishing, public documentaries and scientific researches will be evaluated. Aim of this
study is to analyze the environmental pollution-oriented policies and the applicability of these
policies in Turkey. With this study, the very latest improvements in Turkey will be specialized.
Keywords: Environmental Policy, Agricultural Pollution, Environmental Pollution
INTRODUCTION
In recent years, as the world's population continues to grow, solving the nourishment problem
is getting harder. To achieve this problem, new technologies are developed and changes over
production are occurred.
A rapidly growing global human population and changing consumption patterns have
stimulated the evolution of agriculture from traditional to modern, intensive systems. Nearly
one third of the world's land area is used for food production, making agriculture the largest
single cause of habitat conversion on a global basis. Producing more products with less
resource, changing life patterns showing upward tendency of consumption impacts the
environment significantly.
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It is known the agriculture affects the environment in a different ways. Excessive or
inappropriate use of fertilizers, livestock manure and agro-chemicals can pollute and
contaminate surface and groundwater. Farming can reduce the habitat available to wildlife. It
can lead to soil erosion, particularly when it brings environmentally sensitive land under
cultivation [9].
Threats from pollution, unsustainable use of the lands and seas, threats to biodiversity,
consumption of renewable and non-renewable resources need to be amended. Another
problem connected with these, is growing world population. Overpopulation refers to a
condition in which the population size exceeds the environment‘s carrying capacity. With
industrialization, on the hand and urbanization on the other, the increasingly lessening amount
of agricultural lands entails plenty of problems concerning the world population of the future.
In order to feed the rapidly growing population, the fertility of agricultural lands is increased
by use of chemicals, fertilizers and pesticides.
The recent intensification of agriculture and the prospects of future intensification will have
major detrimental impacts on the nonagricultural terrestrial and aquatic ecosystems of the
world. The doubling of agricultural food production during the past 35 years was associated
with the increase in nitrogen fertilization, increase in phosphorus fertilization, increase in the
amount of irrigated cropland and increase in land in cultivation. These projected changes
would have dramatic impacts on the diversity, composition and the functioning of the
remaining natural ecosystems of the world, and on their ability to provide society with a
variety of essential ecosystem services [18].
After 1950‘s it is appeared that, the rapid economic growth is geared to especially the rapid
consumption of the non-renewable resources, devastation of sources in non-recyclable manner
and welfare of the human and environment quality. The environmental policies which are
agricultural pollution control-oriented and sustainable agricultural development approaches
have discussed in 1980‘s and 1990‘s and have been discussing extant [20].
Also, in Turkey like other some countries, it is aimed with agricultural policy to increase the
agricultural production. But, this aim sometimes causes farm practices that damage the
environment. There are the problems of environmental damage arising from modern
agricultural production methods. Carrying out agricultural policy is also not sufficiency to
solve environmental problems originating from agriculture. Then, it can be suggest an
alternative approach towards agri-environment policy for Turkey
In this study, it is aimed to allow the agriculture to take a proactive stance, to clarify sectoral
impacts and to propose appropriate political measures. The ambition of this study is to
provide the guidance on the political instruments and measures to be used in the integration of
agriculture sector in the environment.
The purpose of part II is to introduce general concepts of the environmental problems related
to agriculture. The purpose of part III and part IV is to display the characteristics of Turkey‘s
agriculture sector and analyze the agricultural problems peculiar to Turkey.
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The main material in this study formed by the publication and studies made by public
institutions, professional organizations, reports by non-governmental organizations, trade
association and previous studies done by universities and researchers and international
organizations.
ENVIRONMENTAL PROBLEMS ORIGINATING AGRICULTURE
Relation between agriculture and environment is affected by socio-economic and cultural
conditions. While the industrialized societies or the societies which are sufficient for the
environmental protection conscious level are showing highly interest to environment
protection at the time of industrial agricultural activities, there is a tendency of changing or
developing traditional agricultural methods in developing countries. In the present case, the
emergence impacts are generally causes significant ecological and environmental problems,
reduces water and soil quality, causes salinity or more significant problems such as the loss of
physical place. When the facts are considered, the instruments that provide to integrate the
entire environment management between agriculture and environment, food management and
other agricultural activities should be developed [16].
For example, while the developed agriculture in a region, affecting the habitat, the production
of oxygen and climate positively; especially in the regions where the industrial agriculture is
intensive, it attracts attention to some negative impacts that agriculture gives to environment
such as inorganic nitrate pollution, pesticide pollution and salinity problems.
General agricultural activities such as; burning fossil fuels, removing or restoring native
habitat, use of pesticides, use of water, use of antibiotics, releases from manure pile, over
fertilization, use of toxic chemicals and hormones, physically changes the soil structure. The
activities those mentioned above also impact the biodiversity, water sources, and air and cause
climate change.
Biodiversity
Biodiversity encompasses all life on Earth. Biodiversity refers to the great variety of species
and ecosystems and the ecological processes of which they are a part. It includes all living
organisms, both wild and domesticated. Biodiversity, including genetic resources, and species
and ecosystem diversity, is of great importance to agriculture. As a natural resource based
industry, agriculture depends on a healthy diversity of organisms and ecosystems that are its
foundation. Agricultural practices such as tillage, wetland drainage, grazing and use of
fertilizers and pesticides can affect biodiversity, although when applied properly, the impact
on wild flora and fauna is minimized.
Water sources
Agricultural inputs such as fertilizer, livestock manure and pesticides may cause water
contamination when improperly disposed of, stored or applied. High concentrations of organic
matter, phosphorus and nitrogen in surface water can lead to its eutrophication and
deoxygenation, which in turn destroy aquatic habitat and produce taste, odour and aesthetic
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problems. Intensive agriculture in areas of high soil permeability and high water tables may
cause groundwater contamination from the percolation of chemicals and nutrients through the
soil profile. There is also concern for negative health effects in areas where certain bacterial or
nitrate concentrations exceed drinking water guidelines in surface or groundwater [1].
Air
The crops, livestock, and soils that make up the farms are immersed air. They give out gases
and particles that change the air‘s composition, both locally and far field.
Climate change
Agriculture increases greenhouse gases by converting soil carbon into CO2 and by high
releases of methane and nitrous oxide from ruminants and from anaerobic treatment of
manure and by burning fossil fuel.
Also, livestock impacts on the environment. A new report from FAO (Food and Agriculture
Organization) says livestock production contributes to the world's most pressing
environmental problems, including global warming, land degradation, air and water pollution,
and loss of biodiversity. Grazing occupies % 26 of the Earth's terrestrial surface, while feed
crop production requires about a third of all arable land. Expansion of grazing land for
livestock is a key factor in deforestation, especially in Latin America: some % 70 of
previously forested land in the Amazon is used as pasture, and feed crops cover a large part of
the reminder. About % 70 of all grazing land in dry areas is considered degraded, mostly
because of overgrazing, compaction and erosion attributable to livestock activity [7].
At the same time, the livestock sector has assumed an often unrecognized role in global
warming. FAO estimated that livestock are responsible for % 18 of greenhouse gas emissions,
a bigger share than that of transport. It accounts for % 9 of anthropogenic carbon dioxide
emissions, most of it due to expansion of pastures and arable land for feed crops. It generates
even bigger shares of emissions of other gases with greater potential to warm the atmosphere:
as much as % 37 of anthropogenic methane, mostly from enteric fermentation by ruminants,
and % 65 of anthropogenic nitrous oxide, mostly from manure.
Livestock production also impacts heavily the world's water supply, accounting for more than
8 percent of global human water use, mainly for the irrigation of feed crops. Evidence
suggests it is the largest sectoral source of water pollutants, principally animal wastes,
antibiotics, hormones, chemicals from tanneries, fertilizers and pesticides used for feed crops,
and sediments from eroded pastures [7].
ENVIRONMENTAL IMPACTS OF AGRICULTURE AND POLLUTION IN TURKEY
Total area of Turkey is 78 million hectare and agricultural land excluding pastures and
meadows is 27 million hectare. Total population is 71 million for 2004 census. Sectoral
distribution of Gross Domestic Product (GDP) for agriculture sector is %11, for industry
sector it‘s %20 and services sector is %69 for 2004 [13]. In terms of years while the sectoral
distribution of agriculture in GDP was % 43 in 1923, in 1980 it has been on the decrease with
% 24. There is a downside potential for agriculture in sectoral distribution of GDP in 2004.
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Sectoral distribution of employment, for agriculture and forestry is %33, for industry it is
%18, for construction is %5 and for services is %44 in 2004. In 1990 sectoral distribution of
employment for agriculture was % 48. According to this, we can see the downside potential in
sectoral distribution of employment for agriculture in 2004. These basic indicators given
above, shows us agriculture is being significance in Turkey‘s economy.
Table 1. Indicators of Impacts of Environment Related to Agriculture
Indicators

Turkey

Use of pesticides (kg/ha)
Use of nitrogen fertilizer (kg/ha)
Organic farms as % of total farmland
Use of water in agriculture (%)
Greenhouse gas emissions related to agricultural activities (%)

0,6
56,0
0,8
73,8
6,1

Source: [2] and [19]
There are a number of reasons for giving agriculture particular attention in environment;
Agriculture has major positive, but also potentially negative, effects on the
environment. Sustainable agricultural policies are therefore needed to minimize the
negative impacts of agriculture.
Agriculture is usually concerned with the production of food, and thus has strategic
and political significance for food and livelihood.
Agriculture may also provide raw materials to industry and may therefore have
considerable economic significance.
Environmental degradation and resource conservation are of increasing concern to the
Turkish agricultural sector. Intensifying production, especially by using chemical
fertilizers, pesticides and irrigation, puts further emphasis on the environment.
Impacts On Water Resources
Water consumption
The total water volume in the world amounts to 1.4 billion km3, 97.5% of which is saline
water in the oceans and seas, 2.5% of which is fresh water in the rivers and lakes. Due to fact
that 90% of fresh water exists in the South Pole and North Pole, human beings have very
limited readily exploitable fresh water resources [5]. Turkey‘s total water resources that can
be economically and technically exploited are around 1,600 cubic meters per capita per year.
Most of it (%86) is from internal rivers, %11 from groundwater resources and %3 from
external rivers flowing into Turkey. The distribution of water resources is uneven over the
year and between regions, with the Western regions (Marmara, Aegean and Central Anatolia)
being relatively poor in water. Furthermore, the complicated topography makes it difficult to
control water resources in Turkey. Agriculture is most significant user of water resources in
Turkey. Approximately, three quarters of the total freshwater (73.8 %) extracted is used for
agriculture (Table 1).
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Large-scale dam construction has allowed irrigated areas to expand by two thirds over the last
20 years. Four and a half million hectares are currently irrigated, which constitutes %16 of the
total agricultural land. As regards groundwater, many aquifers are being exploited beyond
their sustainable yield, particularly in the Mediterranean region [15]. Especially at the west
and south regions of Turkey, degradation of features of the ground, salinization, increase of
pests and disease rates and reduce of the yield are being matters of concern as a result of
excessive irrigation. Çukurova, Gediz, Söke ve Amik plains are forming typical example of
this situation. Another example is from Lake Sapanca. Sapanca Lake is located on a tectonic
hole, which is situated between Izmit Bay and Adapazarı Meadow and runs parallel to Iznik
Lake. Nowadays there are no more significant forest areas surrounding Lake Sapanca. Flow
volumes of the streams, which feed the Lake are very low and many of them have dried up.
Lake Sapanca is one of the few lakes in Turkey, which provides drinking water, but it is
exposed to significant problems such as pollution coming from streams, agricultural pollution
because of pesticides, fertilizers, erosion problems caused by decline of forests and waste
waters from industrial facilities around the lake [8].
Use of fertilizers and pesticides
As a matter of water resources, one of the important environmental problems is surface and
ground water pollution. The key factors of water pollution in Turkey are urbanization,
industrialization and some agricultural implementations. In fact, industry‘s negative impact on
environment is more than the other factors, also agriculture plays role in pollution.
Particularly, intensive agriculture becomes prevalent, used chemical fertilizers and pesticide
ruins, being mixed with surface and ground waters and causes pollution.
Fertilizers and pesticides are the most important source of diffuse pollution. Total usage of
these agricultural inputs is low in Turkey and seems to be decreasing in total. Pesticide use is
0.6 kg/ha, nitrogenous fertilizers use is 56 kg/ha (Table 1). But, especially in the
Mediterranean and Aegean Region of Turkey, pesticide and fertilizer use is higher than
Turkey‘s average usage. An increasing trend in the consumption of pesticides is observed in
1990-1997. Although, according to the European Environmental Agency, fertilizer use also
remains relatively low in Turkey, at levels similar to central and eastern European countries.
In the mid-1990‘s, nitrogen and phosphate use per hectare of arable land and permanent
cropland was among the lowest among OECD countries [12]. Average fertilizer use decreased
from 91 kg. of nutrients per ha in 2000 to 87 kg of nutrients per ha in 2001. This could be
explained by the removal of chemical fertilizer subsidies.
Pollution is not exclusive to those areas with high input use. In some zones, run-off, drainage
and deep percolated water from irrigated lands contain high levels of fertilizer and pesticide
residues. In Turkey, every year 500 million tones of fertile soil and nearly 9 million tones of
vegetal nutrients lose as a consequent of erosion [4]. Erosion is the key factor of pollution of
ecosystem and waters, with this characteristic. Because, vegetal nutrients, fertilizers and
pesticides that move by surface flows, cause pollution of rivers, lakes and seas.
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Impacts On The Soil
Like other Southern European countries, Turkey is naturally prone to erosion due to its
climatic and topographic conditions. The degree of erosion has gradually increased since the
1950‘s as a result of human activities. In Turkey, the erosion is more than 12 times from
Europe and 17 times from Africa. Distribution of soil erosion categories according to the
degree of erosion are % 14 slight, % 20 moderate and % 63 severe and very severe. Only % 3
of rocky area is not exposed to erosion. Erosion decreases the efficiency of soil, causes the
nutrients to disappear, pollutes the water and causes the loss of efficiency and quality [10].
Besides erosion, another problem related to land sources affected by agricultural implements
is soil pollution. Pesticides that used in agricultural production reach to the soil indirectly by
the effects such as rain and wind. Pesticides that used for insects, nematodes and seed, mix
with soil directly. In this way, pesticides compose in the soil and being residential. Also,
fertilizers that used over capacity and wrongly in agricultural lands affect the land sources and
effect the land reaction, structure and livings in the soil.
Impacts On Climate Change
In Turkey, the shares of direct greenhouse gases (CO2, CH4 and N2O) from fuel consumption
in total man-made emissions were % 90.4, %11.5 and % 14.5 respectively in 1995 and %
92.6, % 7.7 and % 18.5 in 2000. The shares of sectors in fuel consumption have also changed:
while in 1995 %28 of CO2 emissions were generated by electricity production, % 29 by
manufacturing industry, and % 21 by residential, agriculture, etc., in 2000 % 34 were
generated by electricity production, % 32 by manufacturing industries, % 17 by transportation
and % 16 by agriculture and other sectors [6].
Agricultural activities that produce greenhouse gases are animal farming, usage of
nitrogenous fertilizer, burning stubbles and rice production. In Turkey, methane emission is
generally forming %95 from ruminants, %3,5 from rice production and %1,5 from burning
stubbles, in the period of 1970-1998. When we consider the total emission in Turkey, in 1990
while %9,03 of the emissions of greenhouse gases cause from agricultural activities, this rate
decreased %6,10 in 1997.
Impacts On Biodiversity
Although biological diversity provides many benefits at local, national and global levels, it is
being serious lost [3]. In Turkey, the biological richness is very amazing just like racing the
continents. For example, in the continent of Europe, while the total number of the plant
species is 12000, only in Turkey the number of the plant species is equal to this number. Also
in Turkey like the forests, grazes and pastures, the ecosystems are consists diversity in both
structural and operational. Turkey has got %75 plant species‘ of Europe.
In Turkey, one of the threats for biodiversity is agriculture. The impacts like inappropriate use
of agricultural lands, chemicals and fertilizer usage effect biodiversity negatively. In
agriculture sector, burning stubble and ground, causes the loss of animals.
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With the aim of irrigation of agricultural lands, in some water lands, biological efficiency and
activities are getting less. The consequence of damage in Akdeniz, Ege and Marmara regions,
today the more of spineless animal livings are only 1/10 of the number that determined earlier
10-15 years [17].
TURKEY‘S AGRI-ENVIRONMENT POLICY
Also in Turkey like other some countries, it is aimed with agricultural policy to increase the
agricultural production. The five year development plans, which are prepared by The State
Planning Organization (SPO), are the important sources which shape the policies on
agriculture and environment, as on other areas, in Turkey. The developments regarding the
environmental policy in Turkey started in mid-70s with the third five-year development plan
and gained speed following the 1980s [2].
We see that the relation between agriculture and environment was not considered in the 7 th
five year development plan (1996-2000), in which a sustainable development approach was
taken as the basis. However, the National Environment Action Plan (NEAP), which showed
the importance attached to the environmental pollution and problems, was prepared in this
planning period. NEAP points out the undertakings bearing priority, and defines the pollution
resources that constitute threat from the environmental health point of view. The studies for
NEAP commenced in 1995 and ended in 1998.
The agri-environment policies were considered in detail for the first time in the 8th five year
development plan (2001-2005). The plan emphasized, in aim, principles and policies, the use
of natural resources in a sustainable way, and the establishment of a system for the protection
and restoration of gene resources. It also calls for acting with agricultural policies towards a
well-balanced agricultural development well-matched with the environment. It was declared
in the 8th plan that the base will be to reduce the negative effects of agricultural production on
the environment. ―In this sense, the use of natural resources and resources in harmony with
the environment in fertilizers, pharmaceuticals and watering in addition to the precautions to
be taken, will become widespread, the input assistance in fertilizers and pharmaceuticals will
be decreased and lifted in time, and the production of ecological products will be
encouraged‖. The plan also includes expressions that alternative contestation methods like
integrated pestilent management and biological contention would be given the first priority,
and that the international commitments in agricultural contestation, food safety, ecological
balance and the environment factor would be taken into consideration.
From this point of view, the environmental extent of agriculture was considered in such detail
for the first time in Turkey in this development plan and concrete suggestions like decreasing
the input subsidies, encouragement of ecological production, and prioritization of biological
contestation methods were stated [2].
The heading ―The Protection of the Environment and the Development of the Urban
Substructure‖ is included in the basic aims of the 9th five year development plan (2007-2013).
However, the relation between the agriculture and environment has little space in the 9th plan
and the previous concrete suggestions are missing in it [14].
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The Ministry of Agriculture prepared, also considering the conformity with the EU, the
Agricultural Strategy 2006-2010 document in order to facilitate decision taking in the sectors
related with agriculture, and to develop the sector towards the development aims and
strategies and to constitute the basis of the Agricultural Frame Law and the secondary
legislation which will be prepared based on this law. Environmentally Based Agricultural
Land Protection Support (ÇATAK) is also included in the document among the agricultural
support means.
The ÇATAK program foresees payments to be made in the areas to be defined by the Ministry
according to the implementations defined in 3 different categories:
1.
category: Struggle against erosion and the improvement of the territory,
2.
category: Environment-friendly agricultural techniques and cultural
applications.
3.
category: Grassland and meadow establishment, building of constant
vegetation and multi-years feed grain plants.
Turkey also constituted its National Rural Development Strategy in that year. Under the
heading ―The Protection and Development of Rural Environment‖, which is the fourth aim of
the Strategy , the priority is given to the ―development of environmental agriculture
applications‖; and the basic aim of this priority is: the development of the agricultural
activities together with environmental protection measures, the protection and development of
the features of agricultural and grassland areas with natural and local prosperity or under risk,
and in this context, spreading the planning of agricultural products suitable with local ecology
[13]. In order to facilitate this, it was stated that precautions will be taken towards the;
development of integrated agricultural basin programs,
spreading of organic agricultural practices,
tracking of the environmental pollution resulted from agricultural
activities,
studies to develop agricultural and grassland areas, although the
qualities are imperfect, which may be restored, and
protection against natural disasters and activities towards these will be
supported.

Agriculture Law No 5488, aiming at determining the required policies for the development
and support of agriculture sector and rural areas in accordance with development plans and
strategies, was adopted on April 18, 2006 (Table 2). The law formed the legislative basis for
the implementation of the ―Agricultural Strategy Paper‖ for 2006-2010. Although the law is
not completely in line with EU Common Agricultural Policy, it is considered as an important
step for transition to CAP.
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Table 2, implemented in accordance with the priorities, within the context of EU Legislation
and National Programme.
Table 2 : Some Law and Legislation
1998- Law of Pasture (25.02.1998 dated and 23272 numbered O.G.)
2001- Regulation of Control of Soil Pollution (10.12.2001 dated and 24609 numbered O.G.)
2001- National Biodiversity Strategy Activity Plan
2003- European Environment Agency and the European Environment Information and
Observation Network Agreement (01.05.2003 dated O.G)
2003- Regulation of Animal Genetic Resources Conservation (21.06.2003 dated and 25145
numbered O.G.)
2003- Regulation of Environmental Impact Assessment (EIA) (16.12.2003 dated)
2004- Regulation of Control of Waste Oils (21.01.2004 dated)
2004- Regulation of The Protection of Waters Against Pollution Caused by Nitrates from
Agricultural Sources (18.02.2004 dated and 25377 numbered Official .Gazette)
2004- Climate Change Framework Agreement (24.05.2004 dated)
2004- Law of Conservation of Animals (01.07.2004 dated)
2004- Regulation of Good Agricultural Practices (8.9.2004 dated and 25577 numbered O.G.)
2004- 5262 Numbered Law of Ecologic Agriculture (03.12.2004 dated and 25659 numbered
R.G.)
2005- Regulation Concerning the Fundamental and Application of Ecologic Agriculture
(10.06.2005)
2004- Regulation of Water Pollution Control (31.12.2004 dated and 25687 numbered O.G.)
2005- Law of Soil Conservation and Land Use (5403) (03.07.2005 dated O.G.)
2005- Regulation of Conservation of Agricultural Lands and Use (25.03.2005 dated and 25766
numbered O.G.)
2005-ÇATAK(Environmentally Based Agricultural Land Protection Support)(According to the
Ministry of Agriculture and Village Affairs) (2005/9230 numbered BKK-15.11.2005 dated and
25994 numbered O.G.)
2006- National Rural Development Strategy (T.C. O.G., 2006)
2006- Law of Agriculture(Law Numbered: 5488, Dated: 18.04.2006)
2006- Implementing Regulation on Reduction of Substances that Deplete the Ozone Layer
(26176 numbered
O.G dated 23 May 2006).
2006-Law of Environment (13.05.2006 dated and 26167 numbered O.G)
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Since 2001, Turkey has been implementing an agricultural reform programme, the
Agricultural Reform Implementation Project (ARIP), with support from the World Bank. The
project has been extended for the period 2005-2007 and restructured as also to include some
EU-type rural development measures (i.e.Village Based Participatory Investment ProgramVBPIP). VBPIP implementation started in 2005 in 16 provinces and the program is extended
to include all provinces in 2006.After the last progress report period, some progress has been
made both in Direct Income Support (DIS) and National Farmer Registration System (NFRS)
legislation as described below.
The new Law on Environment has very recently been enacted revising the previous Law to
reflect the developments in the field of environment (Official Gazette No. 26167 dated 13
May 2006). Thus, participatory and precautionary approach, sustainable development
principle, tariffs, polluting sources, use of economic instruments, enforcement capacity
improvement, increased fines and penalties, support to small and medium sized municipalities
are some important measures brought by the new Law. Regarding sanctions, Circular on Fines
Charged based on the Law on Environment was also published in the Official Gazette No.
25791 dated 7 June 2006.

CONCLUSION
Turkey also has a very important step for agri-environment scheme, in the framework for
adaptation process for European Union. Some legal arrangements that will lessen the
environmental effect of agriculture and in the other hand will increase the good farming
practice are achieved. Turkey‘s movement for composing new policies in this issues and
implementing the policies that are also existed and will be compose even for the country and
also local level, should be seen for an opportunity to protect the owned natural resources and
environmental assets. As a matter of persuasiveness of Turkey, agri-environment policies
shouldn‘t be in contradiction with other agricultural policy instruments.
Agriculture is the main user of land and water; as a result, agricultural activities can have a
significant impact on natural resources with particularly important effects on the quality and
flows of water and on natural habitats. Modern agricultural production methods cause of
problems of environmental damage. It is also effective carrying out agricultural policy in
Turkey. Economic activities consist in changing resources or inputs into products or services.
Thus, all activities directly or indirectly affect and interact with their environment (i.e.
ecological, economic and social systems). For example, air and water temperatures determine
the types of agriculture, forestry and fisheries that are possible and affect productivity, while
market characteristics affect their viability.
Agriculture may play a key role in Turkey‘s local economy, either through the production of
food or by providing raw materials to industry, and thus has strategic and political
significance. Resource loss and ecosystem degradation will only be halted if appropriate
policies are adopted and implemented. Growing awareness of the environmental, social and
economic consequences of policy failure that are of global concern, such as global warming
or loss of biological diversity, is fortunately beginning to put pressures on governments to
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rectify present policies and create an appropriate environment policy. In spite of
developments, at present carrying out agricultural policy focus the agricultural production in
Turkey. Environment is not of importance in agricultural policy. Now, it is known, modern
agricultural production methods cause environmental damage. Conventional agricultural
policy is also not sufficiency to solve environmental problems originating from agriculture.
Then, it can be suggest an alternative approach towards agri-environment policy for Turkey.

More specifically, the following measures should be adopted:
legislation related to the long-term sustainability of the natural environment;
decentralized structures established on the basis of effective participation at
local level;
incentives for producers,
provision of support that cannot be covered from local resources.
Although high rates of population and failure of agricultural and environmental policies
produce environmental pressures on these areas, Turkey still has a great amount of preserved
natural habitats and ecosystems.
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THE EFFECTS OF ECONOMIC GROWTH AND EDUCATION LEVEL
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In this paper, it is investigated the effects of the economic growth and education level on the
air-water pollution in OECD countries for the period 1990-2000 by using panel time series
techniques which are panel unit roots, panel cointegration, panel VAR, panel impulseresponse and panel variance decomposition techniques for high-income level OECD countries
whether the higher economic growth and education level improve environmental quality or
not.
According to the Kuznets curve which is hypothesized relationship between various indicators
of environmental degradation and income per capita, in the early stages of economic growth
degradation and pollution increase, but beyond some level of income per capita the trend
reverses, so that at high-income levels economic growth leads to environmental improvement.
This implies that the environmental impact indicator is an inverted U-shaped function of
income per capita. As long as countries develop in terms of income per capita and human
capital, they want to live in the better environmental conditions. For this reason, they are
ready to improve environmental conditions not only technological improvements but also
legal regulations.
Key Words: Economic Growth, Air-Water Pollution, Environmental Kuznets Curve,
Panel Time Series
Jel Classifications: Q53, Q56, C32, C33
1. INTRODUCTION
The relationship between economic growth and environmental pollution has been a source of
great controversy for a very long time. The growth of the economy measures in terms of
increase in its national output, or Gross National Product (GNP). GNP is a measure of the
level of economic activity in the nation. The environmental effects of economic activity
attract increasing attention.
The costs of benefits of economic growth can affect the social or environmental domains in
rather different ways. The question of sustainability is largely dependent on which type of
costs and benefits are considered. Some recent studies suggest that the costs of economic
growth are higher than its benefits, but others disagree (Islam et al., p.151).
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At one extreme has been the view that greater economic activity leads to environmental
degradation and ultimately to possible economic and ecological collapse. At the other extreme
is the view that those environmental problems worth solving will be addressed more or less
automatically as a consequence of economic growth. The longevity and passion of this debate
has, in part, been a reflection of the lack of substantial empirical evidence on how
environmental quality changes at different income levels. Compilation of such evidence has
been constrained by the absence of data for a large number of countries (Shafik, p.757).
One of the variables in this study is education level which is very important for environmental
concerns. Education plays an important role in environmental protection policies of a country.
In this paper we are firstly investigating the relationship between economic growth and
environmental corruption which is illustrated by environmental Kuznets curve (EKC). After
reviewing the empiric literature on EKC we apply an empirical analysis on some selected
OECD countries to examine the validity of this relationship.
2. ENVIRONMENTAL KUZNETS CURVE
The hypothesis of an inverted U-shaped relationship between growth in per capita income and
environmental degradation, as illustrated by the environmental Kuznets curve, has recently
been the subject of much empirical investigation.
Kuznet‘s name was apparently attached to the curve by Grossman and Kruger (1993), who
noted its resemblance to Kuznet‘s inverted-U relationship between income inequality and
development. In the first stage of industrialization, pollution in the environmental Kuznets
curve world grows rapidly because people are more interested in jobs and income than clean
air and water, communities are too poor to pay for abatement, and environmental regulation is
correspondingly weak. The balance shifts as in come rises. Leading industrial sector become
cleaner, people value the environment more highly, and regulatory institutions become more
effective. Along the curve, pollution levels off in the middle-income range and then falls
toward pre-industrial levels in wealthy societies (Dasgupta et al, p.147).
An explanation of the EKC has been pursued on many lines. Two major explanations are as
follows: (i) use of environment as a major source of inputs and a pool for waste assimilation
increases at the initial stage of economic growth, but as a country grows richer, structural
changes take place which result in greater environment protection; and (ii) viewed as a
consumption good, the status of environmental quality changes from a luxury to a necessary
good as an economy develops. Phenomena like structural economic change and transition,
technological improvements and rise in public spending on environmental R&D with rising
per capita income level are considered to be important in determining the nature of the
relationship between economic growth and environmental quality (Dinda et al, p.410).
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Some analysts used the EKC argument while pollution might increase with growth, once
society became richer and pollution reached unacceptable levels, additional resources would
be expended to reduce pollution. Likewise, as resources became scarcer, market prices would
increase to prevent natural resource exhaustion by encouraging shifts to substitutes or through
technological improvements that increased resource supply or reduced levels of equilibrium
usage. Even if the price mechanism failed, previous predictions of resources exhaustion had
proven incorrect, and so any future predictions would also be incorrect (Islam et al., p.151).
Furthermore, the EKC only describes a relationship between economic growth and speciﬁc
pollutants, such as suspended particular matters and sulfur dioxide. For these pollutants the
estimated relationship between per capita income and pollution emissions is highly sensitive
not only to the choice of functional form but also to the data, that is, the sample of countries
used and the sampling duration. For instance, the explanatory power of a polynomial in GDP
per capita account for a much smaller fraction of per capita pollution emission in high income
countries than in low and middle income countries. For high income countries the best
functional form is not quadratic in GDP per capita but cubic. This implies that for very high
levels of GDP environmental degradation starts to increase again (Magnani, p.433).
EKC hypothesis may also depend on some other factors, such as industrial structures,
technological progresses and environmental policies, etc. Therefore, estimating the EKC
hypothesis without testing other important determinants of pollution probably leads to a
biased result. One important critique for the existing empirical EKC studies is that, although
in many theoretical models pollution is assumed as both an input and byproduct of
production, these studies are based on a single polynomial equation where there is no
feedback effect from pollution to economic growth and therefore pollution is viewed only as
the outcome of economic growth. The validity of ignoring this feedback effect should depend
on that there is no simultaneous relationship between these two variables. However, as we
know, in real world, pollutant emission may reduce production either through the restriction
of environmental input‘s supply via environmental degradation or the loss of workdays due to
health problem caused by pollution. Thus, economic growth and the environmental quality are
jointly determined, and estimating the relationship only by a single polynomial equation
might probably produce biased and inconsistent estimates (Shen, p.2).
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Several theoretical models which aim to explain the EKC can be found in the literature.
Buchholz and Cansier (1980) analyze the possibility of balanced growth with ecological
constraints in a Harrod /Domar framework. They also allow for the case that environmental
technical progress is not exogenous but requires expenditures. They find that in their model
the possibility of sustainable growth depends on its parameterization. Lopez (1994) treats
emissions as external effects which are internalized by a Pigouvian tax. Furthermore,
exogenous technical progress and endogenous preferences are assumed. The relation between
the level of pollution and the income level then depends on the elasticities of substitution of
goods and the risk preference of the households. In Jones and Manuelli (1995), the
environment is modeled as a normal good where the demand rises with an increasing income.
Since emissions are treated as externalities, a governmental regulation mechanism is
implemented (taxes or qualitative regulations of production technique). Using an overlapping
generations model it is shown how the interaction of individual optimal decision making and
collective regulation may lead to an EKC, but also a N-shaped curvature is possible. Stokey
(1998) addresses alternative political mechanisms of regulation (taxes versus legal restraints).
Using critical assumptions regarding the technology an inverted V-shaped curvature of the
pollution level is derived. In Seldon and Song (1995), the EKC is derived from a very simple
model which includes abatement efforts. The straightforward inference of the EKC depends
on very strong assumptions regarding the effectiveness of the abatement function. In
Andreoni and Levinson (1998), neither technical progress, nor changes of preferences or
institutional regulations of the price system are necessary to obtain an EKC. The environment
is assumed to be a normal good and households maximize their utility. The crucial point for
the derivation of the EKC is similar to Seldon and Song (1995), that the abatement function
has increasing returns of scale. The justification of this assumption is discussed later on
(Pasche, p.382).
A more extensive overview about models of EKC can be found in Stokey (1998), Andreoni
and Levinson (1998), Vogel (1999). Only a few approaches take into account that technical
progress (or pollution abatement) requires continuing and eventually growing efforts, hence a
partial waiver of consumption. A part of total income has to be spent for current
environmental expenditures or investment into ‗green‘ technology. If such efforts are taken
into account, as in Andreoni and Levinson (1998), Seldon and Song (1995), problematic
assumptions about the abatement function are crucial for the existence of an EKC in this
model (Pasche, 382). Selden and Song (1994) focused exclusively on air pollutants in their
examination of possible EKC relationships. They studied emissions of SO2, NOx, SPM and
CO. Emissions were measured as kilograms per capita on a national basis with pooled crosssection and time-series data drawn from World Resources Institute. The data were averages
for 1973-75, 1979-81 and 1982-84. There were 30 countries in their sample: 22 high income
countries, 6 middle incomes and 2 low incomes. Their results indicated that emissions of CO
were independent of income, whereas emissions of other pollutants followed an EKC pattern
(Jha and Whalley, pp.21-22).
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3. EMPIRICAL ANALYSIS
In this section, we analyze the relationships among education, economic growth, and water
pollution variables, which are, EDU; the School enrollment, tertiary (% gross), GDPC; GDP
per capita, PPP (current international $), AIRPOLT; CO2 emissions (kg per 1995 PPP $ of
GDP), and WATERPOLT; Organic water pollutant (BOD) emissions (kg per day per worker).
The analysis period covers 1990-2000 for the 18 high income OECD countries. The data set
and country set included analysis mostly depended on the availability of the data. The data
source is World Development Indicators (WDI-2004 and WDI-2006).
The econometric analysis consists of the panel time series technique that includes panel unit
root analysis, panel cointegration and the panel VAR.
The traditional augmented Dickey–Fuller (ADF)-type tests of unit root suffer from the
problem of low power in rejecting the null of stationarity of the series, especially for shortspanned data. Recent literature suggests that panel-based unit root tests have higher power
than unit root tests based on individual time series. A number of such tests have appeared in
the literature. Recent developments in the panel unit root tests include Levin et al. (LLC)
(2002), Im et al. (IPS) (2003), Maddala and Wu (1999), Choi (2001) and Hadri (2000).
Panel unit root test for the variables of EDU, GDPC, WaterPolt and AirPolt, is stationary in
first difference according to the test of Im-Peasran&Shin and ADF-Fisher.
Table 1. 1 Panel Unit Root Test Results
Test
Variable
AirPolt.
EDU
GDPC
WaterPolt.

LevinLin&Chu
LEVE
L

DIFFERENC
E
-

1.29
3.45**
2.06*
-

-7.1**
-5.7**
12.165**
-5.92**

Im,Peasaran&Sh

ADF-Fisher

in
LEVEL

DIFFERENC
LEVEL
E

0.

-2.9*

66
0.55

1.954*

1.
20
0.

3
0

-1.79*

9.
57

-

1.6
27
3.15**
*Significant at %5 significance level with trend and intercept
**Significant at %1 significance level
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Pedroni (1995 and 2004) provides a technique that allows for using panel data thereby
overcoming the problem of small samples, in addition to allowing for heterogeneity in the
intercepts and slopes of the cointegrating equation. Pedroni's method includes a number of
different statistics for the test of the null of no cointegration in heterogeneous panels. A group
of the tests are termed ―within dimension‖ (panel tests) and the other group as ―between
dimension‖ (group tests). The ―within dimension‖ tests pool the data across the ―within
dimension‖. It takes into account common time factors and allows for heterogeneity across
members. The ―between dimension‖ tests allow for heterogeneity of parameters across
members, and are called ―group mean cointegration statistics‖.
This test dealt with residual-based tests for cointegration and spurious regression, allowing for
different assumptions on the homogeneity and heterogeneity of the panel data. Pedroni's
model allows for different intercepts (fixed effects), different slopes, endogenous regressors,
and, heterogeneous long-run variance covariance matrices. This test also derives the
asymptotic distributions of the tests proposed. The null of Pedroni's tests is "no
cointegration". Pedroni later revised/extended this working paper to one dated 1997 in which
he derived seven explicit tests for cointegration in panel data under various different settings.
Table 1. 2 Computed Panel Statistics For The Pedroni Panel Cointegration Tests
-0.32028
3.70379*
panel v-stat
group rho-stat
2.02675*
-8.99003*
panel rho-stat
group pp-stat
-7.83033*
-6.34655*
panel pp-stat
group adf-stat
-4.05298*
panel adf-stat
Nsecs = 18 , Tperiods = 11 , no. regressors = 3
Notes: All reported values are asymptotically distributed as standard normal. The variance
ratio test is right-sided, while the other Pedroni tests are left-sided. A * indicates the rejection
of the null of unit root or no cointegration at the 0.05 level of significance. NT=198.
Estimations undertaken with Rats 6.01
In order to analyze the cointegration relationship among the variable we use the techniques by
developed Pedroni (1995).The results in Table 1.2, table 1.3, table 1.4 and table 1.5 show that
there is a panel cointegration among the EDU, GDPC, WaterPolt. and AirPolt. variables.
Table 1.3 Panel Group Fmols Results
Dependent Variable: AirPolt.kg
AIRPOLT.KG
Edu
GDPC
NA
-0.001
- 0.01
( NA )
( -5.62e+03 )
( -1.43e+06 )
(t-stats in parentheses) N = 18 , T = 11 , max-lag = 3
Common Time Dummies Included
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Johansen's VAR procedure and Pedroni's heterogeneous panel cointegration test only for the
existence of a long-run relationship. They both indicate the presence or absence of a long-run
relationship between the variables, but do not indicate the direction of causality when the
variables are cointegrated. Causality is traditionally tested by the standard two-step EG
causality procedure, using an error-correction model.
Table 1.4 Computed panel statistics for the PEDRONI panel Cointegration Tests
-0.12651
4.25931*
panel v-stat
group rho-stat
2.68628*
-2.44831*
panel rho-stat
group pp-stat
-2.90089*
-2.34063*
panel pp-stat
group adf-stat
-2.1141*
panel adf-stat
Nsecs = 18 , Tperiods = 11 , no. regressors = 3
Notes: All reported values are asymptotically distributed as standard normal. The variance
ratio test is right-sided, while the other Pedroni tests are left-sided. A * indicates the rejection
of the null of unit root or no cointegration at the 0.05 level of significance. NT=275.
Estimations undertaken with Rats 6.01
Table 1.5 PANEL GROUP FMOLS RESULTS
Dependent Variable: WaterPolt.
WaterPolt.
Edu
NA
-0.01
( NA )
( -1.57e+04 )
(t-stats in parentheses) N = 18 , T = 11 , max-lag = 3
Common Time Dummies Included

GDPC
0.001
( -5.86e+06 )

One of the problems facing a researcher when conducting causality analysis is that
sufficiently long time series, that are necessary for causality tests, may not currently be
available. Acknowledging the problems associated with small samples, panel data are
increasingly used to test for causality between variables. A new line of tests based on panel
data is developing. Using panel data allows us to gain more observations by pooling the time
series data across sections, leading to higher power for the Granger causality tests. To test for
panel causality, the most widely used method in the literature is that proposed by Holtz-Eakin
et al., 1988 and Holtz-Eakin et al., 1989. Their time-stationary VAR model is of the following
form:
m

Yit
X it

m

Y

0

j it j

j

j 1

j 1

m

m

Y

0

j it j
j 1

X it

f yi uit

j

(1.1)
j

X it

j

f xi

vit

j 1
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where Yit and Xit are the two cointegrated variables, i=1,…,N represents cross-sectional panel
members, and uit and vit are error terms. This model differs from the standard causality model
in that it adds two term, fxi and fyi which are individual fixed effects for the panel member i.
In the equations above, the lagged dependent variables are correlated with the error terms,
including the fixed effects. Hence, OLS estimates of the above model will be biased. The
remedy is to remove the fixed effects by differencing. The resulting model is:
m

Yit

m

Yit

j

j
j 1

m

m

X it

j
j 1

Yit

X it

j

j 1

j

uit

j

(1.2)
j

X it

j

vit

j 1

However, differencing introduces a simultaneity problem because lagged endogenous
variables on the right-hand side are correlated with the new differenced error term. In
addition, heteroscedasticity is expected to be present because in the panel data heterogeneous
errors might exist with different panel members. To deal with these problems, an instrumental
variable procedure is traditionally used in estimating the model, which produces consistent
estimates of the parameters.
Assuming that the uit and vit are serially uncorrelated, the second or more lagged values of Yit
and Xit may be used as instruments in the instrumental variable estimation. Then, to test for
the causality, the joint hypotheses δj=0 for j=1,…,m and βj=0 for j=1,…,m is simply tested.
The test statistics follow a chi-squared distribution with (k–m) degrees of freedom. The
variable X is said not to Granger-cause the variable Y if all the coefficients of lagged X in Eq.
(1.2) are not significantly different from zero, because it implies that the history of X does not
improve the prediction of Y. A widely used estimator for the system in (1.2) is the panel
generalized method of moments (GMM) estimator proposed by Arellano and Bond (1991).
This method has been shown to produce more efficient and consistent estimators compared
with other procedures. We use dynamic panel system to estimate Panel VAR coefficients so
that we use these coefficients to obtain panel impulse-response and panel variance
decomposition coefficients.
In order to analyze panel causality among the variables, we use the two-stage least squares
with instrumental variable approach (by developed Holtz-Eakin et al 1988). We run two
different models that are:
First model consists of variables in level: EDU, GDPC, WaterPolt. and AirPolt.,
Second model consists of variables LGDP in first difference, EDU, GDPC, WaterPolt. and
Air Polt.
Because of we want to observe the continuity of the causality among the variables, we include
the lags from 1 to 2 in the VAR models.
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In Table 1.6, Model-1 shows that there is causality from education to Air-pollution for the lag
from 1 to 2 in log-level models. Model-2 shows that there is causality from GDPC to Airpollution for the lag 1 in log-level models. Model-3 and Model-4 show that there is causality
from education and GDPC to Air-pollution for the lag 1 in log-difference models.
In Table 1.7, Model-1 shows that there is causality from education to water-pollution for the
lag from 1 to 2 in log-level models. Model-3 shows that there is causality from Education to
water-pollution for the lag 1 in log-difference model.
If we observe the results of causality by models, education variable causes both air and water
pollution. GDP variable is Granger causes air pollution in log-level model for 1 lag and in
log-difference in 2 lag. As a result we argue that education variable has a significant effect on
the air and water pollution, so that it is important to design education polices in order to
prevent air and water pollution and on the other hand, economic growth has also significant
affect on the air-pollution for this reason, it is important to appropriate design economic
growth polices to prevent air pollution.
In order to analyze the interaction among the variables used in the model, impulse response
functions of each variable to a one standard deviation shock is presented in Table.1.8 and 1.9.
The impulse-response coefficients are obtained panel VAR Model estimation coefficients.
Panel VAR Model is estimated by using dynamic panel data system GMM estimation.
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Table 1.8 Panel VAR Impulse Response Estimation Results for DLAIRPOLT, DLEDU and DLGDPC
Response of LAIRPOLT
DLAIR
Per.
DLEDU DLGDPC
POLT
1,00
0,00
0,00
0
-2,07
1,37
-4,53
1
5,30
-1,52
8,73
2
-1,37
5,96
-2,63
3
36,33
-1,30
65,81
4
89,75
110,30 327,97
5

Response of DLEDU

Response of DLGDPC

DLAIRPOLT DLEDU DLGDPC DLAIRPOLT. DLEDU DLGDPC
0,00
-1,03
2,42
-6,63
17,02
-0,06

1,00
1,67
1,00
5,44
-2,23
0,86

0,00
-1,98
3,97
-1,24
31,29
-0,59

0,00
-0,33
0,81
-2,42
6,09
0,04

0,00
0,11
-0,14
1,29
-1,64
-0,09

1,00
0,16
2,38
-3,43
12,30
1,68

The impulse-responses functions coefficients among the variables are seen in table 1.8 and
1.9. The first column in the figure presents responses of the variables to a one standard
deviation shock on air pollution variable. The impulse-responses among the variables are
volatile and responses high in five periods.
Table 1.9 Panel VAR Impulse Response Estimation Results for WATERPOLT, DLEDU
and DLGDPC
Response of LAIRPOLT
DLWAT
Per ERPOL
.
T
DLEDU
1.00000 0.00000
0
0
0
2.671.71 1.23851
5
7
1
7.84193 2.702.57
1
4
2
2.113.44 8.63775
9
8
3
58.7742 2.241.39
3
9
4
1.610.05 63.4097
0
5
5

DLGDP
C
0.00000
0
1.794.10
3
4.31461
4
1.288.59
1
34.3860
9
9.572.54
4

Response of DLEDU
DLWAT
ERPOL DLED DLGDP
T
U
C
0.00000 1.0000 0.00000
0
00
0
1.83586 0.7634 1.257.66
9
16
7
3.911.71 2.7622 2.788.04
9
39
3
13.6157 3.195.1 5.97116
1
10
9
3.498.26 15.901 2.222.57
9
13
9
100.267 3.592.7 56.9246
4
63
8
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Response of DLGDPC
DLWA
TERP DLED DLGDP
OLT
U
C
0.0000 0.0000 1.00000
00
00
0
0.7376 0.1348
98
67
1.749.5 1.0117
22
53
5.8686 1.556.7
32
45
1.514.3 6.7717
25
67
43.283 1.561.7
45
25

0.18662
6
0.70592
3
3.14730
9
9.267.67
8
24.9397
6
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The Variance Decomposition (VDC) shows the proportion of error variance in relevant
variable due to one standard deviation shock of its own and other variables in the system. It
provides information about the dynamic behavior of the model and the relative importance of
each random disturbances or innovation and shows the proportion of the movements in the
endogenous variable sequence as a result of its own shocks against shocks to other variables
in the VAR Model. The VDC coefficients are obtained panel VAR Model estimation
coefficients by using Blanchard-Quah (1989) decomposition. Panel VAR Model is estimated
by using dynamic panel data system GMM estimation.
Table 1.10: Panel VDC Estimation Results for the DLAIRPOLT, DLWATERPOLT,
DLEDU and DLGDPC
Variance
Decomposition
of
DLWATERPOLT
DLEDU DLGDPC DLWATERPOLT DLEDU DLGDPC
0,0000
40,1600
5,2100
37,5312 57,2588
18,6700 29,7500
32,4312
28,4429 39,1259
6,0800
31,7900
27,4277
41,0141 31,5582
13,3000 29,2600
35,5723 29,9812
34,4465
8,5300
29,6600
32,0096
38,2034 29,7871
11,1500 29,6800
33,2687
36,9892 29,7421
9,4700
29,4900
32,7018
37,5530 29,7451
10,4700 29,7200
32,9666
37,2917 29,7417
9,8200
29,5400
32,8440
37,4129 29,7432
10,2300 29,6800
32,9008
37,3567 29,7425

Variance Decomposition of DLAIRPOLT
Period
1
2
3
4
5
6
7
8
9
10

DLAIRPOLT.
59,8300
51,5900
62,1300
57,4400
61,8100
59,1600
61,0400
59,8100
60,6400
60,0900

The VDC results for 1 to 10 lagged years are reported in Table 1.10. According to the VDC of
the air pollution variable in Table 1.10, it can easily be seen that GDP has a contribution more
than education on explaining the variations in the air pollution. Education has a little
contribution. In contrast, as it is reported in the table, an effect of a one standard deviation of
shock to water pollution variable is mainly explained by the rates of education and GDP
variables. At the first lagged-year, GDP explains 57,25% of the change in water pollution, but
the education explains 37,53% of it. At the second, third and the following lagged-years GDP
have a diminishing, but education have almost an increasing effect on water pollution.
At the first lagged-year, 0% of variations in air pollution is explained by education and
40,16% explained by GDP. Education has a lower contribution only for the first lagged-year,
but at the latter lag periods, it has the primary influence according to the first lagged-year. It
seems that the share of education in explaining the variations in air pollution has increased
even though GDP which is an indicator of economic growth is the main source of variations.
According to the bold numbers which are the fifth lagged-year for VDC of air pollution and
the fourth lagged-year for VDC of water pollution, those lags are the turning points of the
inverted U-shaped EKC.
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By concerning those lags for the relevant pollution variables, the preceding lagged-years are
the environmental Kuznets curve world grows rapidly because people are more interested in
jobs and income than clean air and water. Likewise, after the turning point, the resources
became in short supply; market prices would increase to prevent natural resource exhaustion
by encouraging shifts to substitutes.
3. CONCLUSION
Water and air are common substances, but life cannot exist without them. Pollutants from
industrialization are seriously degrading the quality of air and water. The relationship between
economic growth and environmental pollution has been a source of great controversy for a
very long time. The hypothesis of an inverted U-shaped relationship between growth in per
capita income and environmental degradation, as illustrated by the environmental Kuznets
curve hypothesis have questioned in empirical studies in recent years. This empirical study in
addition argues that economic growth and education level may effect on air and water
pollution and also shows that increase in GDP and education level have important effect on
the air and water pollution.
According to the panel time series econometric techniques results of the empirical
investigation of GDP, education and air-water pollution level in selected OECD countries
between 1990 and 2000, we argue that both GDP growth and education variables have
important effect and contribution on the air and water pollution. As a result, we conclude that
it is especially important to design the economic growth and education policies efficiently to
minimize air and water pollution.
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QUALITY APPROACH IN PURSUE OF SUSTAINABLE MOBILITY
D. SUSNIENE, A. VALACKIENE
Kaunas University of Technology Panevezys Institute, Lithuania
kalbud@midi.ppf.ktu.lt
Now we are living in urban systems where mobility plays a very strong role in quality of life
of residents though pursuit of sustainable mobility presents a challenge. Actions to limit the
environmental and other costs of traffic movements must be reconciled with aspirations for
economic growth and socials demands for mobility. When faced with the necessity to travel,
an individual‘s natural desire is for a personal mode of transport that is flexible, independent
and that is perceived as fast. The only reasonable way in which to reconcile individual
aspirations and the will of all stakeholders in public transport, is to provide public transport
services of the highest possible quality in a way that will persuade a large number of
inhabitants to resist the temptation to use individual modes, to give public transport a try and
become regular public transport users.
Keywords: sustainable development, mobility, total quality management, service quality,
public transport
Introduction
The nation's growth and the need to meet mobility, environmental, and energy objectives
place demands on public transit systems. Transport forms an essential backbone for socioeconomic development, but if not developed sustainably it also imposes significant costs on
society in terms of environmental and health impacts. Current systems, some of which are
old and in need of upgrading, must expand service area, increase service frequency, and
improve efficiency to serve these demands. The intensive development of sophisticated
infrastructure, that is one of the major prerequisites to economic and social development, is
inevitable across EU new member states including Lithuania. The prioritization of transport
infrastructure (roads, railways, ports, airports, bridges, stations and logistic centres) is seen as
an important step in the extension of the EU and the European market to the East [3].
Many people see the current trends in transport activity as unsustainable, with traffic growth
leading to greater congestion, increasing emissions of carbon dioxide and depletion of fossil
fuels. Yet the pursuit of sustainable mobility presents a challenge [1]. Actions to limit the
environmental and other costs of traffic movements must be reconciled with aspirations for
economic growth and social demands for mobility. The solution is widely perceived to lie in
an integrated approach, combining pricing instruments, new technologies and other policy
actions including ―temporary structural change, such as offering auto drivers a temporary free
bus ticket, which may be an important travel demand management tool for converting
automotive travel demand to public-transport travel demand‖ [4]. The ‗decoupling‘ of
transport growth from economic growth and the shifting of traffic from road to rail, water and
public transport are two important objectives of the sustainable development strategy [10].
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Car traffic dilemma and public transport
In many cities, the success of the car is now the most serious threat to the freedom and
mobility we were given by the car in the first place [5]. Car traffic congestion is a growing
problem due to the huge number of cars, and it leads to many other problems, for example
environmental and aesthetic problems. There is an impact on the efficiency of public transport
services as buses, as well, are stuck in the middle of the congestion.
The car traffic involves problems:
 Longer traveling times for car drivers and public transport (congestion)
 Pollution (noise and air)
 Traffic safety (also for public transport)
 Much city space is occupied for car lanes and parking places
 Disturbance of outdoor activities.
The philosopher O. Thyssen has explained the car paradox extremely precisely:
“When freedom of transport extends from being the privilege of the elite to becoming
everybody’s right, the problem will be that everybody’s freedom undermines every-body’s
freedom. It is a particular problem, which arises collectively and unintentionally. Nobody
created it and nobody is able to solve it. One’s own contribution is just a single drop in the
ocean. So we continue to supply each our own drop, and altogether they produce an ocean of
problems.”
The car traffic dilemma is that more success brings along larger problems for car travelers and
other travelers. But increasing the capacity through widening of the roads does not solve the
problem. No city has ever solved the traffic problem by giving more space to cars and parking
[6; 7]. If instead we convert car traffic into public transport we shall experience a better
service in public transport with higher traveling speed and higher reliability.
The explanation is simple. Car traffic means low capacity of infrastructure, since a single car
requires 22.1 m2 per traveler and a bus only 1.2 m2 per traveler {9}. Therefore, when a limited
space is available and maximization of street capacity is wanted it requires a limitation of the
car use and an intensification of the public transport. This is the way of maintaining maximum
mobility. Therefore, the conclusion is to obtain livable cities, car traffic must be limited, and
at the same time public transport must be upgraded in order to obtain mobility.
Need for quality approach
Research is necessary to solve operating problems, to adapt appropriate new technologies
from other industries, and to introduce innovations into the transit industry. The intent of this
research was to identify, evaluate, and recommend applications of potentially successful
methods of implementing total quality management (TQM) in public transportation to
increase ridership through improved customer satisfaction, to increase productivity, and to
reduce cost.
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TQM is a comprehensive and long-term transformational process. As a result of this process,
an organization moves from a traditional, outdated mode of operating to a newer, more
progressive way of running the enterprise (see table 1).
Table 1
Organizational characteristics
OUTMODED
CHARACTERISTICS
 Focused on the boss
 Follow the rules
 Closed
 Orientated
to
organization chart
 Waiting for orders
 Rigid

The Organization

Senior Management Role

 Tactical focus
 Manage conflicts with
unions
 Emphasis on tasks

Mid-Management
Supervisor Role

 Manage
your
own
department or group
 Enforce the rules
 Maintain performance

and

Front-line Associate Role

 Do what you are told

FUTURE-ORIENTATED
CHARACTERISTICS
 Focused
on
the
customer
 Live the values
 Open
 Orientated to processes
that create value
 Taking responsibility
 Evolving
 Strategic focus
 Partner with unions on
common interests
 Emphasis on people
and culture
 Team-manage the work
of groups as processes
 Coach, mentor, and
support
 Implement
improvements
 Manage own work
 Suggest and make
improvements

Along the way, the organization learns how to change, improve, and evolve continuously. It
does this by focusing on people first — in particular, on passengers, employees, and people in
the community. Systems, procedures, structure, measures, and responsibilities are transformed
to support the employee's desire to serve the passenger and the community. You can't
implement TQM by rigidly following a recipe. Your organization and situation will have
unique elements, and you must modify existing approaches or develop new ones to fit your
needs.
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Evaluation and improvement of the quality process
For the customer, service quality is everything. Approaches in the past that entailed (even
opposing) one particular aspect of service quality to another – punctuality, safety, customer
service – overlooked this basic overall customer expectation. In the public transport sphere
like any other, quality has to take account of service‘s every dimension [2].
A quality approach cannot be implemented without knowing the quality expected by the
customers; not the utopian quality that might dream outside the specific context, nor
contrarily the quality that expect to encounter objectively during the next journey, but the
service that customers see as legitimate and normal [10]. The expression of this expected
quality means that all the stakeholders have to view the services through customer‘s eyes [11].
According to given reasoning the quality of public transport service should be viewed from
diverse aspects considering population‘s needs and possibilities country.
First should be discussed main functions of public transport and requirements to it dividing
them according to the importance to customers, environment and community [8; 9].
Table 2
The Public Transport Quality Matrix

1. CUSTOMER
REQUIREMENTS

1.1.Time
1.1.1 Length of travel time
1.1.2 Punctuality
1.1.3 Frequency
1.1.4 Operating ours
1.1.5 Reliability
1.2 Availability
1.2.1 Distance to boarding
points
1.2.2 Need for transfers
1.2.3 Area covered
1.3 Affordability
1.3.1 Price
1.3.2 Concessionary tariff
1.3.3 Different types of tickets
1.4 Information
1.4.1 Understandability
1.4.2 Comprehensiveness
1.4.3 Easy access, visibility
1.5 Customer care
1.5.1 Commitment
1.5.2 Flexibility
1.5.3 Staff assistance /
Empathy
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1.6 Comfort
1.6.1 Ambient conditions
a) air quality and
temperature
b) weather protection
c) cleanliness
d) congestion
e) noise, vibration

1.6.2 Facilities
a) seating and personal
space
b) toilets/washing
c) luggage
d) refreshments
e) entertainment
1.6.3 Ergonomics
a) easy of movement
b) furniture design
1.6.4 Ride comfort
1.7 Security
1.71 Safety from crime
1.7.2 Safety from accidents
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Table 2 Cont.
2. COMMUNITY
REQUIREMENTS

2.1 Optimal routs
2.2 Good legislative
structure
2.3 Absence of transport
jams/congestion

2.5 Smooth management
system
2.6 Efficient control
2.7 Low capital expenditure
2.8 Low maintenance costs

2.4 Competitiveness
2.9 Covered network
3. ENVIRONMENTAL
REQUIREMENTS

3.1 Pollution
3.1.1 emissions
3.1.2 noise
31.3 visual pollution
3.1.4 vibration
3.1.5 dust & dirt
3.1.6 odour
3.1.7 waste

3.2 Infrastructure
3.2.1 effect of vibration
3.2.2 wear on road
3.2.3 disruption

The organization should evaluate the TQM process itself and improve it on a regular basis.
Normally, the evaluation should be done once a year and coordinated with other significant
planning functions, e.g., the annual budgeting process. Major steps to evaluate quality process
include:
 Determining the areas for the evaluation and assessment method
 Conducting the quality assessment
 Identifying quality process improvement opportunities
During the foundation phase, it may be more appropriate to use fairly elementary areas of
evaluation. After the quality process has established sufficient momentum, it may be more
productive to do a more comprehensive and rigorous evaluation using, for example, the
Malcolm Baldrige National Quality Award criteria.
Assessment methods range from informal self-assessments to formal third-party audits based
on extensive documentation and review. Generally speaking, it's best to use an objective
auditor or audit team skilled and experienced in both the use of quality assessments and the
transit industry. Employee focus groups are often helpful for gaining insight into the
effectiveness of various TQM initiatives and the overall cultural impact of the TQM process.
Elementary evaluation areas for a quality process are:
1. Customer Focus: To what extent does the organization see:
 Customer satisfaction input, measurement, and priority identification.
 Improvement efforts targeted to improve customer service and satisfaction.
 Customer satisfaction integrated into organizational objectives and accountability.
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2. Employee Participation and Development: To what extent does the organization have:
 Employee involvement in improvement.
 Employee empowerment and involvement in decision-making.
 Employee development, training, and support.
 Employee recognition for quality improvement.
3. System for Continuous Improvement: To what extent does the organization have:
 Processes for improvement opportunity identification and selection.
 Processes for improvement opportunity analysis and implementation.
 Use of objectives, measurement, and evaluation.
 Process as well as project orientation.
4. Leadership: To what extent does the organization see:
 Senior-management involvement in creating and reinforcing customer focus and
quality principles, including communications processes.
 Middle-management and supervisor involvement in supporting customer focus and
quality principles.
 Labor-management teamwork.
 Overall culture change momentum.
There are two samples (tables 2 and 3) of customer and employ surveys the results of which
can be used to evaluate and improve the organization‘s quality process.
Table 2
Customer Report Card
PLEASE EVALUATE OUR SERVICE BY MARKING THE APPROPRIATE BOX.
BUS OR VAN
Outstanding Pleased Satisfactory Falls
Needs
Short
Help
1. Cleanliness Inside





2. Cleanliness Outside





3. Availability of Seats





4. Dependable Equipment





5. Heating/ Cooling





6. Comfort





7.DestinatioSign Information 




DRIVER
8. Courteous





9. Appearance





10. Attitude





11. Helpfulness





12. Driving Skills
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RELIABILITY
SERVICE
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13. On Time Performance
14. Time Between Buses/
Vans
15. Hours/ Days of Service
16. Length/ Directness of
Ride
17. Feeling of Safety While
Riding
18. Ease of Fare Payment
19. Ability to Transfer on
Time
FACILITIES
20.Cleanliness
21. Location
22. Signs and Information
23. Safety/ Security
OTHER
CUSTOMER
SERVICES
24. Clear/ Understandable
Information
25. Accuracy of Information
26. Handling of Complaints
27. Understandable/ Usable
Printed Schedules

Table 3
Employee Survey
Your Opinions. Indicate how much you Stron
agree with the following statements by gly
checking the appropriate box.
Agre
e
1. Most of our passengers would say this 
organization produces high quality
service.
2. This organization understands what 
passengers want.
3. Most employees I know are satisfied 
with their job.
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4. Management understands the problems
front-line employees face on the job.
5. This organization is highly regarded by
the general public.
6. This organization uses information from
passengers to make improvements.
7. I would recommend this organization to
a friend as a good place to work.
8. This organization′s commitment to
passenger satisfaction is obvious in what
we do on a daily basis.
9. This organization looks for the causes
of problems rather than blaming people.
10. Labor-management cooperation is
good at this organization.
11. This organization uses information
from employees to make improvements.
12.This organization is working hard to
eliminate some of the problems faced by
front-line employees.
13. This organization supports me when a
conflict arises while I′m doing my job.
14. This organization provides adequate
and appropriate training.
15. I have resources to do my job well.
16. This organization often consults with
front-line employees to determine the
causes and possible solutions for
problems.
17. Employees are treated with respect in
this organization.
18. This organization takes action to
improve passenger satisfaction.
19. There is good cooperation between my
group and other groups in this
organization.
20. This organization makes good use of
teamwork to solve problems.
21.
This
organization
recognizes
employees who do a good job.
22. This organization is constantly looking
for better ways of doing things.
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23. I have the authority I need to do my 
job well.
24. This organization is establishing a 
climate where employees can challenge
our traditional ways of doing things.
25. Overall, I think this organization is 
changing for the better.































Conclusions
The transit industry faces many of the same challenges as other 21st-century businesses.
Service quality and innovation is crucial in transforming the image of public transport: firstly,
because a positive image encourages people to use public transport; secondly, because it
justifies to decision-makers and taxpayers alike the funding efforts demanded of the
community in favour of public transport and that condition its development. The principles of
TQM appear to hold promise as a way to improve transit service, increase ridership, and
fulfill the transit industry's broad social mission together with sustainable development of
transport system. Transit agencies need guidance on and methods for implementing TQM in
the public transportation environment. Successful improvement actions are great means in
achieving organization‘s development. It can ensure that organization‘s performance have a
good chance for success by carefully focusing them on specific problems or opportunities.
Successful and attractive public transport can be a great factor in solving excessive car traffic
and its negative impact as well as be a great promoter in pursue of sustainable mobility.
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Products (goods and services) are the major cause of the environmental pollution and the
depletion of resources. All products have impacts on the environment which differ in
magnitude and nature, and this may occur at any stages of the product‘s life cycle.
International management systems in the areas such as environment, quality, social
responsibility, occupational health and safety are vital for ensuring that our products and
management systems meet environment, health and safety requirements. Integrating of these
standards increases their effectiveness and efficiency. This article intends to clarify the
benefits and ways of such integration for the creation products by using processes and
systems that are non –polluting, help conserve natural recourses and energy and safety.
Introduction:
The way people do business around the world is changing by environmental concerns,
growing public pressure and regulatory criteria. Environmentally – friendly products (goods
and services) are increasingly sought by consumers and shareholders. The most important aim
for socially responsible organizations is to demonstrate that not only their philosophy but also
their day – to – day operations are in the direction of green production. They strive for
customer satisfaction as well as contributing in sustainable development by achieving high"
environmental quality" in their products, and activities.
An integrated management system which combines the management systems ISO 9001 for
quality, ISO 14001 for environment, and OHSAS 18001 for occupational health and safety is
officially recognized as being an effective management system for addressing the relation of
production to development and the environment (green production).
Importance of Integrated Management Systems
Designing and operating processes and developing and producing products becomes more
effective by means of using Integrated Management systems (IMS). The costs of waste and
emissions, including negative environmental and health impacts can be avoided or minimized
by applying IMS, throughout the entire production cycle.
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IMS integrates all formalized systems focusing on environment, health, quality, personnel,
finance… encourages uniformity and consistency of key activities (prevents duplicate work),
and helps to focus management priorities and strategies. IMS makes it possible for
organizations to manage productivity and at the same time increasing profits without causing
damage to the environment, improve performance and operational efficiencies, reduce risk
and liabilities and gaining better public image.
Description of integrated management system's structure
Every organization should base its integrated system on its own processes and align it with its
own policy and objectives. The ISO 9001 and ISO 14001 standards and OHSAS 18001 are
compatible and have common principles and approaches. Two distinct principles " Deming
cycle" ,which describes the sequential steps of Plan-Do-Check-Act (PDCA) that are directed
at achieving objectives in a gradually more effective and efficient manner, and "The Process
Approach" ,which refers to the systematic identification and management of processes within
an organization and their interrelation and interactions, make it possible for organizations to
adopt a proper manner for integrating their applicable management system standards into one
management document, identify their objectives and obligations, addressing all input
requirements at all appropriate locations, determining performance criteria, monitoring and
reporting the extent of compliance with those criteria and ensuring that there is a process for
continually improving their system.
Conclusion
There is no doubt that the integration the different parts of overall systems of organization is
the key issue for the organizations which aim to manage their activities effectively for
delivering environmentally – friendly products or in other words achieving green production.
The major cause of the continued deterioration of the global environment is the unsustainable
pattern of production. It is better, and usually much less expensive to prevent environmental
problems from happening than to fix them once they are created. By integrating management
systems it becomes possible to reduce risks to humans and the environment, conserving raw
materials and energy, reducing emissions and waste.
Green production demands a conceptual and procedural approach in which all phases of the
life-cycle of products is being addressed with the objective of the prevention or minimization
of short and long term risks to humans and the environment, and this becomes practical by
integrating management systems.
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The importance of the subjects related to environment had increased a lot for both producers
and consumers since the beginning of early 1980s and legal arrangements regarding
environmental issues had been made and put into effect in all industrialized countries
seriously. As a result of the consumer‘s behaviours and their ideas on the product‘s
characteristics as not only being unsatisfactory but really dangerous in some cases, the
consumers started to examine the products more carefully with respect to their effects on
themselves in the first place and then their effects also on the environment9.
Social changes in this direction brought the legal arrangements towards protection of the
consumers and the environment together. This sensitivity on environmental issues getting
stronger in industrialized countries is affecting the products subject to the international trade
as well as the other companies exporting to these countries. For this reason, many countries
started the application of green label in order to meet this requirement and guide the
consumers in making selection.10.
Increasing environmental sensitivity in the European Union countries being in the position of
the most important market in Turkey‘s exports, the manufacturing of products that are
environmental and consumer friendly and, most important of all, harmless to human health
has gained a considerable importance in those countries. There are many labels that were
developed in the European Union countries and gained an international acceptance
afterwards; and these labels are generally accepted in one or more countries. Some of them
are Blue Angel, SG, Öko-teks, WWF Panda labels in Germany, Falcon and Krav labels in
Sweden, Millieukeur and Eko labels in The Netherlands, NF label in France and SWAN label
in Sweden, Norway, Finland and Iceland.
Eco label means the use of the label on a product to inform the consumers that it is more
environmental friendly among the ones in the same category. The aim of eco-label is to affect
the consumers and product designer towards the development of better products and
technologies in environmental point of view. 11

9

Art Kleiner, “What Does It Mean To Be Green”, Harvard Business Review, July/Aug. 1991, p. 39
Jim Salzman, ―Green Labels For Consumers”, The OECD Observer, Apr/May 1991. p.29
11
Ercan Gegez, at al, Uluslararası Pazarlama Çevresi, Der yayinlari, Ġstanbul: 2003, p. 204
10
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As a result of development and common usage of the ecological product labels in more than
one countries, studies had been started for developing an environmental label that will be
available in all EU countries (eco label) and EU Environmental Label had been established in
March 23rd 1992 by European Council‘s Directive No. 880. Environmental friendly products
are being awarded by an environmental label in the context of this system.
In this study, therefore, we tried to focus on Eco Label which aim is to promote products with
a reduced environmental impact and create environmental quality also give a picture on its
progress in the world and Implementation in Turkey.
1. From Consumerism And Environmentalism To The Green Products
Much of pressure for social responsibility by businesses comes from their customers, the
consumer movement (consumerism) surfaced in the 1960‘s to protest unethical pricing,
dangerous product, and deceptive advertising. The past decade has seen an increase in
consumerism and the rise of consumer groups with more cause-oriented single issues.
Consumerism consist of all the activities undertaken by independent individuals, groups and
organization to protect their rights as consumers12. Consumerism is a struggle for power
between buyers and sellers. Specifically, it is a social movement seeking to increase the rights
and powers of buyers in relation to sellers13.
Still environmentalism is not against marketing consumption, they simply want people and
organizations to operate with more care for the environment. The marketing system‘s goal
should not be to maximize consumption, consumer, choice or consumer satisfaction but rather
to maximize life quality. And life quality means not only quantity of consumer goods and
service, but also the quality of the environment14 .
These changing consumer attitudes have sparked a major new marketing thrust -Green
Marketing- the rush by companies to developed and market ―environmentally friendly‖
products. Green marketing began in the early 1980s in Europe with the sale of green
products- new types of disposable diapers, detergents, bataries, aerosols and other products,
that don‘t damage the environment

12

Steven J. Skinner, Marketing, Houghton Mifflin Company, Boston, p. 673.
Tom Kinnear, at all, Principles of Marketing, Harper Collins Collage Publishers, 1994, p. 49
14
Philip Kotler, Gary Armstrong, Principles Of Marketing, Printice Hall Englewood Cliffs, New Jarsey, 1993,
p. 530
13
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The producers had to solve three important subjects with respect to their products as the
environmental movement getting more and more developed: 15
1: Rational Packaging: Using less packaging materials and preferring re-cycling
containers in packaging their products
2: Life Curve Analysis: It is an analysis for specifying the total environmental risks
of a product covering the whole manufacturing, usage and wasting periods.
3: Health and Safety: Manufacturing of the products that are friendly to the
consumers and the environment.
Today‘s consumers expect the manufacturers to act in a more sensitive way against
environmental issues anymore and also expect the manufacturers and the countries they are
living in to be aware of their responsibilities and to put applications into effect for protection
of the environment..
Therefore Many firm becoming environmentally sensitive, for example the Duracell and
Everyready batteries and will eventually market mercury-free product. Sanyo sells its
rechargeable batteries in a plastic tube that can be ailed back. The company then recycles both
the tubes and the cadmium batteries16. Turtle Wax car-wash products and detergents are
biodegradable and can be digested by waste treatment plants and its spray products do not use
propellants that damage the ozone layer in the earth‘s upper atmosphere17. Similarly L‘eggs
redesigned its trademark plastic egg package and replaced it with a more environmentaly
friendly cardboard package18 General Motors, Ford and Chrysler joined 14 oil companies to
form the Auto/Oil Quality Improvement Research Program to search for new gasoline
formulas19.
As a result of consumerism and environmentalism for which we had given some examples
above, some of the products that are friendly to environment and consumer are as follows:
Products in glass containers, textile products produced by using dyes that are friendly to
human health and environment, ecological agricultural products, non-acid shampoo,
refrigerators not containing CHF, condensed and re-cycling package detergents, unleaded gas,
deodorants not destroying the ozone layer, toilet papers disappearing in nature, environmental
friendly computers, non-radiant computer screens, electrical home appliances with less
electricity consumption, bulbs, dyes not containing dangerous materials, environment friendly
shoes, and many other products like these.

15

Jacqueline S. Scerbinski, ―Consumer and the Environment: A Focus on Five Products‖ Journal of Business
Strategey, Sept/Oct. 1991, p. 47.
16
Terry Lefton, ―Beating the Green Rap‖, Adweek‘s Marketing Week, 27 January, 1992, p. 6.
17
Jeo Schwartz, ―Turtle Wax Shines Water Too‖ American Demographics, April, 1992, p.14.
18
Marketing News, L‘eggs to Scrap Plastic ―,egg package” 19 August 1991, p.20.
19
Business Week “Bib Oil Sees The Future- And It’s Clean Gasoline” April, 8, 1991, p. 60.
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2.The Eu Eco-Label ( Flower)
The Eco-label was initially created in 1992, by Regulation 880/92/EEC, which has been
reviewed recently by the European Parliament and Council Regulation (EC) No 1980/2000 of
17 July 2000 on a revised Community eco-label award scheme. This system distinguishes
environmentally-friendly products and is a part of a wider strategy aiming to promote
sustainable development in the production and consuming sectors. The same Flower logo is
used across different product groups and Member States, making it easier to recognize
products with a superior environmental performance20. It helps consumers to use their
purchasing power to buy from companies that respect the environment. The flower is the only
true eco-label valid throughout the 25 EU Member States plus Iceland, Liechtenstein and
Norway.
It is already found on hundreds of products in a wide range of categories Also, the EU‘s new
integrated product policy (IPP) aims to help industry to reduce waste through better product
design, making goods longer lasting and easier to recycle or recondition, and to expand the
market for green products. Companies are realising that adopting cleaner technologies makes
sense both in cutting costs, and in promoting a better image and winning customers and
clients. The EU‘s aim is to expand this environmental awareness, The system gives
consumers the opportunity to identify ecologically friendly products21. (from the flower logo)
Eco label products, refers to the marketing of products and packages that are less toxic than
normal, are more durable, contain reusable materials, or are made of recyclable materials. In
short, these are products considered environmentally friendly and their marketers are
―environmentally responsible‖. And The consumers union believes that eco labels should be;
Clear, they should have well-defined standards that are meaningful and verifiable and that
support the label.
A detergent formulated to be biodegradable and not to pollute would be judged friendlier than
a detergent whose formulation would be harmful when discharged. Aerosol propellants that
do not deplete the ozone layer are another example of environmentally friendly products. 22 It
is a market-based voluntary instrument that has as a major twofold purpose:
1. To promote the design, production, marketing and use of consumer products and services
that have a reduced environmental impact during their entire life-cycle, and
2. To provide consumers with better information on the environmental quality of products
and services, to help them make informed environmental choices in their purchases.
Products that meet strict ecological and performance criteria are awarded with the Flower
logo. This logo can be displayed as a marketing tool to show consumers that product has a
superior environmental performance.

20

Business Europe ―Packaging Problems”, June 5, 1996, p.1.

21

The European Union And The Environment, Directorate-General For Press And
Communication Publications “Choicies For A Greener Future”, Belgium, p. 18.
22

Ira Teinowtz ―U.S. Government Fights EU on Ecolabel Awards‖, Ad Age International May 9, 1997, p.30.
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And also the main elements of scheme23.
1. It is selective: because it is awarded only to those products with the lowest environmental
impact.
2. It is transparent: the ecological criteria that products must meet are developed with the
input of relevant stakeholders such as industry, commerce, environmental and consumer
organizations and trade unions. Furthermore, consumers can be sure that a product/service
that displays the Flower logo has been awarded it by an independent authority with no
vested Interest in the company.
3. It works with a multi-criteria approach: the whole life cycle of the product/service is
analysed in order to study all its potential environmental impacts.
4. It has a European dimension: Eco-labeled products can be marketed across the 15 Member
States, as well as Norway, Iceland and Liechtenstein. Some producers from accession
countries have already been awarded the Flower logo.
5. It is voluntary: hence it does not create barriers to trade.
2.1. Product Groups Criteria and Manufacturer
The program started 1992, eco labels have been issued for only four sectors-washing
machines, dishwashers, tissue paper products and soil improvers - and only a handful of
companies have applied for labels24. The Eco-label scheme is open to manufacturers and
importers of consumer goods, with the exception of food products, beverages and medicine
From 1993 up to now There are currently 21 product categories and already more than 300
licences have been awarded for several hundred products which can receive this award,
ranging from all purpose & Sanitary cleaners" Bed mattresses" Copying paper" Dishwashers"
Dishwashing detergents" Footwear" Hand dishwashing detergents" Hard floor coverings"
Indoor paints & varnishes" Laundry detergents" Lightbulbs" Refrigerators" Soil Improvers"
Textile products" Tissue paper" Tourist Accommodation" Vacuum cleaners" Washing
machines, Television, etc,25.
For a product to be awarded with the environmental label at EU level within the system that is
being established, the definition of the product and the environmental criteria must be
specified. All the phases from selection of raw materials to the production, distribution,
consumption and re-cycling properties after its usage are taken as the bases in specification of
these criteria26.

23

http://kommanet.nl/greenbus
Roberts Michael, ―Chemical Week”, Vol. 156, Issue 18, 1995, p.20.

24

25

www.defra.gov.uk

26

Özden Ergün, ―Eco Label‖, IGEME Dergisi, 1999, p. 4.
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Table: 1 The General Description Some Of The Product Groups

WASHING
MACHINE

DISWASHER

The product
consumes less
energy
(electricity
consumption is
reduced by
approximately
50%)
The product
guarantees a
high level of
performance
(Class A or B)
when washing
or spin drying

The product
consumes less
energy

Water
consumption is
reduced by
approximately
40%

Noise level are
reduced

Water
consumption is
significantly
reduced

VACUM
CLEANER

LAUNDRY
DETERGENT
S
Environmental The product has
damage related a reduced
to the use of
impact on the
energy and
aquatic
natural
environment
resources is
reduced
Recyclability
durability and
maintainability

The product
carries
instructions on
how to achieve
the best
environmental
use
The use of
Noise levels are The product
offers energy
hazardous
reduced
saving washing substances is
reduced
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It does not
contain certain
dangerous
substances

REFRĠGERA
TORS
The product
consumes less
energy
(electricity
consumption is
reduced by
approximately
60%)
The product
guarantees high
level
performance

It has a limited Noise level are
effect on the
reduced
growth of algae
in water

It is largely
biodegradable

it can be easily
dismantled and
recycled
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Table 1 Cont
The product
contains less
substances that
are dangerous
for the
environment
and health
The products
can be taken
back free of
charge by the
manufacturer
after use

The product
guarantees high
level
performance

It uses less
packaging

The availability
of spare parts is
guaranteed for
twelve years
after production
ceases

it can be easily
dismantled and
recycled

It contains
information on
how to wash
ecologically and
economically

The use of
substances with
a global
warming or
ozone depleting
effect is
minimized
The availability
of spare parts is
guaranteed for
twelve years
after production
ceases

It can be easily
dismantled and
recycled

The product can
be taken back
free of charge
by the
manufacturer
after use
Source: www.ecolabel.com
2.2. Application
All the competent authorities had been specified within the EU countries for the application of
EU environmental labels that may be requested by the producers and importers in the EU as
well as non-EU producers with regard to the aforementioned product groups. This Application
must be made to the competent authority of the country at which the product is first presented
to the market or to the authority of the country it is imported. Environmental label that is
received by applying to the authorities of a EU country will be valid also in all the EU
countries. In case a competent authority approves an application, it transmits that information
to the EU commission. The commission has to inform this to all other competent authorities.
In case there are no counter-arguments from other authorities within a period of 30 days
following its notification, the label will be granted and that label will be available in all the
EU countries as well as the other countries putting their signatures on the European
Economical Area Agreement (Norway, Iceland, Lichtenstein, etc.).
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2.3. Entering Fee and Validity
In case there will an application for a EU environmental label, an application fee of EUR 300
– 1,300 is paid to the competent authority accepting that application; and, after granting the
EU environmental label, another fee of EUR 500 – 25,000 has to be paid on an annual basis.
There is a discount of 25% made to the developing countries for the application and usage
fees. The company that was granted an environmental label is in the position of paying a
certain percentage of its annual sales volume. Competent authorities may claim a 20% higher
of lower than this value that is defined as 015% in the beginning27.
Table:2 The New Eco-label Fee Structure
Minimum
Maximum
Application
fee
covers the costs of
EUR 300
EUR 1300
processing
the
application.
Minimum
Maximum
EUR 500
EUR 25000
Annual fee
for the use of the Per
product Per product group
label
group
per per applicant.
: 0.15% of annual applicant
volume of sales of
the product within
the Community
Sources: www. Ecolabel.com.

Reductions (1)
25% for SMEs and
applicants from developing
countries
Reductions (2)
25% for SMEs and
applicants from developing
countries
15%
for
companies
registered under EMAS or
certified under ISO 14001
Other reductions possible,.

In case it is applied to any competent authorities for a EU environmental label, that authority
requests some information to determine the conformance of the product group in question to
the ecological criteria, and informs which tests has to be made while informing also the
contents of these tests.
The validity period of the EU environmental label depends on the validity period of the
specified environmental criteria. In case the environmental criteria regarding the product(s) in
question expires, all the agreements signed for granting of the EU environmental label for this
product group will be terminated.
Product group criteria are usually valid for a period of 3-5 years according to the Commission
Decision on the relevant product group. Ecological criteria are reviewed before they expire
and may be revised. If criteria have been revised will have to renew contract. If criteria have
been prolonged contract is automatically renewed, as long as the criteria remain valid. You
may use the eco-label from the date it is awarded until the end of the period of the validity of
the criteria.
As we mentioned before, European environmental label (eco-label) had been granted to 182
producers producing 21 groups of products. The following table shows these countries and
27

www. defra.gov.uk
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product groups. As it is understood from the table, the most awarded ones among others are
the textile products; while varnish, dyes and other cleaning products follow that product
group. If we look at the table with respect to the countries, Italy is heading the EU countries
with its 49 eco-labels. France and Denmark is following Italy with 35 and 31 products
respectively.
TABLE: 3 Groups of Product And Producer Countries
BE DK DE EL ES FR IE IT LX NL PT UK AT SE FI NO IC LI TO
E E T
Washing
0
machines
1
Dishwashers
1
Refrigerators
1
1
2
3 1 5 5 10
3
3
7 1
Paints/
38
varnishes
1
1 11
1
Soil
14
improvers
2
1
6
1
Tissue paper
10
2
Copying
2
paper
1
5
1
1
Dishwashing
8
Detergents
1
5
1
Laundry
7
detergents
1
Lightbulbs
1
1 19 1 1 5 9
7
1 1 1 1 5
1
Textile
53
products
1
6
Footwear
7
1
4 1
Bed
6
Mattress
Personal
0
Computers
Portable
0
Computers
3
2 2
5
1
3
All-purpose
16
& sanitary
cleaners
2
7
1
Hand
10
dishwashing
detergents
Televisions
0
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Table 3 Cont.
1
2
HardFloor
3
Coverings
1
1
2
Tourist
4
Accommoda
tion Service
Vacuum
0
Cleaners
2 31 4 12 15 35 0 49 0 5 4 3 5 13 1 3 0 0 182
Total
Source: www.eco-label.com
Competent Body Codes: AT: Austria, BE: Belgium, E: Germany, DK: Denmark, EL:
Greece,ES: Spain, ES-CAT: Catalonia, Spain, FI: Finland, FR: France, IE: Ireland, IT:
Italy, NL: The Netherlands, NOR: Norway, PT : Portugal, SE : Sweden, UK: United
Kingdom
Figure 1
Graphic1- Companies With the Ecolabel - by Product Group
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Sources: http://europa.eu.int/comm/environment/ecolabel/marketing/statistics_en.htm
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3. Present Situation in Turkey
As a result of developments lived with respect to the ecological products, there had been a lot
of developments also in Turkey especially in the field of textile industry which has the most
important share in the country‘s exports. One of these developments is the establishment of
Eco-tex Laboratory as financed by The Foundation of the Union of Istanbul Ready-made
Goods and Confection Importers. This laboratory that was established with the aim of making
the tests required by our textile exporters at the shortest possible time and according to the
standards available at the level of the developed countries, will also conduct all kinds of
research and development activities. The laboratory that was established with an investment
of about 5 million US dollars is capable of making all textile tests.
On the other hand, the Institute of Textile Training and Confection Clean Technologies
(TTKTTE) had been established with the aim of establishing a laboratory network in textile
industry and transmitting information to the sector on clean technologies.
A special laboratory belonging to Hohenstein Institute had been established in Istanbul
regarding the labels of special ecological products and giving Öko-Tex 100 labels. Eco-Tex:
Nowadays in Europe many private environmental labels are been used. The one used
widespread in the textile field is the ―Eco-Tex 100‖.
In 1994, Austria Textile Research Institude (ÖTĠ) and Honenstein Research Institude (FIH)
incorporated under "International Association for Research and Testing in the Field of Textile
Ecology" (briefly Eco-Tex) and constituted a textile label named as ―Eko-Tex Standard 100‖.
The label in question informs the consumers that the product does not give any harm to
human health and to environment28.
Some of our companies had already received some special environmental labels accepted in
the EU especially in the field textile and confection. There are 360 textile companies in our
country applying to the Hohenstein Institute and receiving the Öko-Tex 100 labels. 215 of
these companies are located in Istanbul while the others are as follows*: 32 in Denizli, 23 in
Bursa, 22 in Tekirdağ, 12 in Gaziantep, 11 in Kayseri, 9 in Ġzmir, 7 in Adana, 4 in Usak, 4 in
Kirklareli, 4 in Ankara, 4 in K. Maras, 3 in Malatya, 1 in Niğde, 1 in Manisa, 1 in ġanlıurfa, 1
in Hatay, 1 in Duzce, 1 in Karaman, 1 in Konya, 1 in Aydin and 1 in Antalya.
There are no companies in Turkey having such a certificate in the field of durable
consumption goods like cookers, refrigerators and televisions. In spite of this fact, the
producers in our country are manufacturing products conforming to the eco-label standards in
reality; but these producers are not so much willing to apply for such a certificate as it is not
obligatory in this field and it is not putting barriers in selling their products within the EU
countries.

28

United Nations Conference on Trade and Development - Analytical Studies on Trade,
Environment and Development
* This Information was taken from Hohenstein Institute
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And also All the washing, dishwashing and other household types of materials being produced
in Turkey by global companies like Procter and Gamble, Unilever, Colgate&Palmolive and
Henkel are completely re-cycling types and the inks used on their packaging materials do not
contain heavy metals; resulting in minimum damage on the environment. On the other hand,
80% of the surface active materials have biologically deformable characteristics. As can be
seen, these manufacturers haven‘t received this certificate yet, in spite of the fact that
properties of their products are conforming to the eco-label standards. Furthermore, there are
only 10 companies in the field of dishwasher detergent and 16 companies in the field of all
cleansing goods. The company authorities we had talked about this subject had stated that
their products are completely conforming the EU norms, but it was early to apply for EcoLabel. The most important reason for this is that this certificate is not obligatory and there is
no power of punitive sanction involved in this certificate.
Conclusion
Almost in all industrialized countries laws relevant with environment are being drawn up and
they have been carried out in a serious manner. This consolidating environmental
susceptibility in the industrialized countries affects both the products of international
commerce and the exporters who export to those countries. In the EU countries, which are the
most important market for Turkey‘s exportation, environmental susceptibility is becoming
more powerful day by day. As a result of gradually rise of environmental susceptibility in the
EU countries; the production of environmentally and healthily harmless products has been
acquired importance. For that reason, besides several legal regulations in EU, it has been seen
that the national environmental labels and EU environment labels valid in all EU countries
have being developed. Environment label, i.e. ecolabel, is a medium that demonstrates the
consumer the environmental quality of the product. It gives answer to the consumer‘s
requirement of gathering information on the environmental quality of the product. The symbol
of environmental label shows that the product has a certain environmental quality, and
constitutes a competition effect during purchasing.
When different environmental labels used in the same categorical products, the effect
mentioned above is diminishing. In case of having different labels, additional information is
required to be able to evaluate the real qualities of each one. This leads to notification of the
consumers with so many information and increase of doubts about the reliability of the
provided information. The aim of the European Union Environmental Label is to dissipate
this confusion of concept. And to constitute an integrity.
Along with those progressions, the exporters to EU market, counter to legal regulations, do
not have the obligation to comply with the criteria of the environmental label. Therefore, to
utilize the opportunities derived from the green consumption tendencies in the EU, with a
view to create a diversity with the product image of sensitive to environmental and human
health, the producers could add an extra value to their products by considering these criteria
as a market and competition medium. The Eco Label label, slowly improving in Europe is on
the path to be the unique valid label in the Union in a short time by superseding all the
accepted labels related with environment.
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1

The theories of sustainability come up by debt crisis in developing countries has carry on
consistently meaning and currency of its since 1980‘s. The main purpose of the paper is to
provided a overview of approaches to assessing fiscal and foreign sustainability.
Sustainability, defined according to solveny condition has maintain in the ranges of
intertemporal budget contraint of current economy policy. In this paper, It has been assessed
teoritical analysing of fiscal and current acconut deficits sustainability. Finally sustainability
link between fiscal and external is discussed.
Keywords: sustainability, fiscal deficits , current account deficits
1.

Introduction

In an economy on the way of sustainable development, inner balance expresses full
employment, reasonable budget deficit and price stability; Foreign balance expresses equity
of incomes from foreign world and expense to foreign world, so source deficit expresses
especially inner (fiscal) and foreign imbalances due to debt coverage and budget deficit and
current accounts deficit; to finance the source need appeared by this way by foreign
indebtment is possible. In this context, after sustainability analysis of public sector deficit as
sustainability indicator of fiscal policy, relation between theoretical analysis of current
accounts sustainability and public sector deficit and current accounts deficits due to foreign
deficit appeared at the end of applied economy policy is taken up theoretically for
sustainability.
Sustainability is ability to perform inner and foreign obligations for country in general
meaning. Sustainability (solvency) is defined due to present value budget constraint. In
general meaning, if expected present value of future sources of country to serve debt is equal
to nominal value of beginning debt stock of economy at least, it can be expressed that
economy has capacity to repay. Under these conditions, government will serve its debt in
market conditions. So, solvency condition needs provision of present value budget constraint
of expected fiscal plans of government (Aegenor and Montinel; 1996 s 126). In this meaning,
in case discounting present value of future trade surplus is equal to current foreign
indebtedness, it can be expressed that economy has solvency. In case public financing,
Solvency implies the equity of discounting present value future budget surplus to current
public debt.
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2.

Sustainability of Public Deficit

Economists examine deficit problem in a different angle of view in stead of size of deficit in
any point of time. Economists determine sustainability of primary deficit (debt) by
intertemporal solvency measuring the present value of debt. In fact, solvency condition is
event of performing current economic policy by taking present value borrowing constraint
into consideration. If government gives budget surplus enough to pay accumulated debt and
interest, it satisfies present value borrowing constraint. By other words, total current and
expected future expenses out of interest expressed in term of present value terms must not
exceed the total incomes discounted. In this context, present borrowing value constraint (or
solvency condition) will be followed by income and expenses out of interest. (Tanner and
Lui:1994, p.511). If these two parameters can not act together, risk of non-repayment debt of
government will increase. Most practical approach to reach sustainability is to use
government debt as indicator to distinguish non-sustainable fiscal policy from sustainable
fiscal policy. However, theoretical literature is focused on whether current fiscal policy can be
performed in future without threatening repayment capacity of government.
Analytic discusses of fiscal sustainability take a representative modal as beginning point
(Chalk and Hemming; 2000. In so model, government realizes both intertemporal budged
constraint and static budget constraint in each period. In closed economy version of such
modal not having need to deal with complaints related to foreign debt, if we dispense with
monetary thoughts, static budget constraint can be expressed by,
(1)
Bt 1 Rt Bt Dt
Here, Bt is government debt stock in beginning period. Rt=1+rt is discount factor applied
between periods of t and t+1. Dt is fiscal deficit out of interest. If equation no 1 is solved
1

Bt

R t, t

j

Dt

j

lim T

1

R t, t T

Bt

(2)

T 1

j 0

Gives intertemporal budget constraint. Here, R t , t

j

Rt

k

is discount factor applied

k 0

between period of t and t+j. Sustainability (or solvency) from equation no (2) needs excess the
present value of future primary budget surplus and present value total of debt stock in
beginning and final debt stock. If present value of final debt stock is positive, debt will not be
equal to zero up to endless, even a government rollovers its debt by repaying its main money
and interest in each period by indebting. By other words, in that case government will fall into
ponzi game.
For debtor, the condition of not falling into Ponzi game or transversality condition for
creditors are accepted generally as synonymous of sustainability in long term (Cuddington;
1996). Transversality condition as mathematical term expresses that debt must not increase
more than interest rate. Otherwise, second term in right side of equation no (2) does not equal
to zero and present budget constraints cannot be ensured. In long term, if Dt-Dt-1/Dt-1< r,
1
lim R t , t T Bt T 1 0 will be provided.
T
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This is mathematical express of transversality condition in sustainability. Behaviors (or
desirousness) of government creditors determine the sustainability of fiscal policies. Not
falling into ponzi game implies that transversality condition must ensure
lim R(t , t T ) 1 Bt T 1 0 . So, sustainable fiscal policy is to perform needs of present value
budget constraint. This condition is expressed by

Bt

R(t , t

j ) 1 Dt

(3)

j

j 0

Sustainability necessitates that current government debt must be equal to net primary excess
of current debt when principle deficits in present value terms are balanced with future primary
excesses. By other words, current value of debt becomes equal to present value of expected
future excesses when present value borrowing constraint is provided (Wilcox; 1996). The
most important result of present value budget constraint is not to exceed out of aforesaid rule
related to high budget deficit or high debt while future primary excesses that necessitate to
obey aforesaid constraint, form applicable policy option. Transversality condition puts the
constraint of not developing debt over interest rate. If high interest rate continues for a long
time, debt can grow faster than economy and endless debt-output rate can be possible. Such
possibility is not reasonable. So, it is discussed to put constraint over primary fiscal excess.
Because government can not increase public revenue more than revenue creating capacity of
Yi j must be provided. Here Yi+j is output and
economy. In this case, condition of Di j

1 . So,
1

Bt

R t, t

j

Yi

j

J 0

(4)
is condition for sustainability. This condition brings up the need to limit debt rate,
when interest rate is bigger than development rate.
While continuous budget deficits conflict with present value budget constraint, continuous
budget deficits (including interest) can be sustainable. A country giving primary surplus
covering a part of interest cost of debt in each period can rollover its debt. In each period,
totalitarian deficit (including interest) will exist but it will be accepted as sustainable since
debt will be grow less than interest rate. Present value budget condition expresses that
government must give little deficit in following period after it provides the primary budget
balance. Because, this situation conflicts with transversality condition.
Similarly debt rattle gradually decrease to zero in economy developing with relative low
interest rate and it accepted as sustainable. In debts growing slightly over interest rate, if
growth rate of output is greater than growth rate of debt, debt will be caused to decrease in
spite of violation of transversality condition. In conclusion, sustainability judgments based on
present value budget constraint are made without applying any economic parameters over
government debt stock, planned primary surplus (deficits) and government debt except
interest rate.
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3.

Sustainability of Current Accounts Deficits

Difficulties met to finance domestic expenses from domestic sources make foreign indebting
option as a necessity and this situation becoming a problem especially for developing
countries. In this frame, foreign debt problem is dealt with basic of sustainability of foreign
debt; it is an examination area attracting attention and concern since 1980‘s when literature
related to subject becomes to form. IMF providing fund for foreign deficit pays foreign
sustainability attention very much. Logic of foreign sustainability also resembles to fiscal
sustainability.
While current account deficits mean increase in foreign obligations of economy, current
account surpluses mean decrease in foreign obligation stock. While evaluating continuous
current account imbalances, it is needed to take factors effecting foreign obligations of
economy into consideration. There is an important relation between current account
imbalance and debt repayment capacity of country.

Ft expressed by real foreign money is net foreign debt obligations of country. TBt shows trade
balance in real foreign money. Net foreign obligations are expressed by,
(5)
Ft 1 Rt Ft TBt
Here, Rt 1 r is world interest factor used to get present value of debt. While high interest
rate increases the indebtedness of country, a positive tradenbalance causes an improvement in
net indebtedness of country against rest of the world. If equation no (5) is solved, the
expression of

Ft

R t, t

j

1

TBt

lim T

j

R t, t

j

1

Ft

T 1

(6)

j 0
j

is obtained. Here, R t , t

j

1

Rt

K

. This is intertemporal foreign constraint. In case

k 0

any country cannot rollover its debt, it can serve debt by new foreign indebting. In these
cases, to cut to give credit to this county will increase the comfort of creditors. Such case
means to enter ponzi game that this cannot be at the end of balance.
1
lim T R t , t j Ft T 1 0 is balance condition and means that net foreign obligations of
country will not grow more than foreign interest rate. To put this as sustainability condition is
expressed by,

Ft

R t, t

j

1

TBt

j

j 0

(7)
Equation no (7) express that foreign debt can be sustainable in case of foreign trade
surpluses in present value term expected to serve net foreign obligations of a country is big
enough.
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4.

Relation between Current Accounts and Public Sector Deficit Sustainability

For sustainability, relation between current accounts and public sector deficit is not examined
systematically. However, there is not any direct relation between sustainabilities of public and
current accounts, aforesaid sustainabilities are not independent from each other.
Analysis of aforesaid relation is not suit with national revenue identity. National revenue
identity is expressed by
(8)
TBt
Dt St I t
Here, Dt is fiscal deficit out of interest, TBt foreign trade balance, St private saving and It
private investment. Parameters are expressed by same currency and if equation no (8) is
calculated at net present t value terms for all future periods, the expression of
1

R t, t

1

j

TBt

R t, t

j

j 0

j

1

Dt

j 0

R t, t

j

j

St

j

It

j

j 0

(9)
is obtained. Equation no (9) can be rewritten as:
1
Ft lim T R t , t j Ft T 1
Bt lim T R t , t T

1

Bt

T 1

1

R t, t

j

St

j

It

j

j 0

(10)
by using intertemporal budget equation (2) and intertemporal foreign constraint
equation (6). Here, assumption of R (t , t j ) R(t , t j ) is made. This assumption is seen as
appropriate to reality for a great economy having high capital movement. Because while
present values of parameters for foreign sustainability are found, interest rate of great
economies are used as world interest rate.
When both fiscal and foreign sustainability is mentioned, equation no (10) becomes
like,
1

Ft

Bt

R t, t

j

St

j

It

j

j 0

(11)
Such that if net foreign obligations are greater than government debt, private savings
must exceed private investment in net value terms to meet foreign debt service in future.

If economy is fiscally sustainable but foreign position is in situation that cannot be
sustainable, this situation is expressed by
1

Ft

Bt

R t, t

j

St

j

It

j

j 0

(12)

1593

limT

R t, t T

1

Ft

T 1

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Private saving is insufficient to meet foreign debt service. In conclusion, private sector net
foreign obligations grow faster than foreign interest rate. For example, private sector can
rollover net foreign obligations. Risk of not repaying on foreign debt service can be
mentioned in case of changing in macroeconomic policies.
Finally, if foreign policy is sustainable but fiscal policy is not sustainable, this situation is
expressed by
1

Ft

Bt

R t, t

j

St

j

It

j

limT

R t, t T

1

Bt

T 1

j 0

(13)
Governments finance its deficits by domestic borrowing. Any change in fiscal policy,
government cannot perform its domestic debt service.
5.

Conclusion

A result development in communication and transport technologies, sustainability definable as
desire and capacity of a country to pay current or future public sector or foreign debt
obligation and come up by debt crisis in developing countries has been an examination area
keeping its importance and currency since 1980‘s. Public deficit, foreign deficit and relations
of these deficits with each other have a special importance to determine sustainability of
current economy policy, since budget deficits causes to public sector debts, current accounts
deficits to foreign debts. In this study, public sector deficit, current accounts deficit and
theoretical relations of these two deficits with each other has been dealt with based on
sustainability of mathematical dynamic.
Sustainability definition based on solvency has close relation with taxing and government
expenses and is so simple for fiscal imbalances. In case of current account imbalance,
sustainability definition is more complex. To use a theoretical model to obtain standard to
evaluate that whether actual current accounts deficits are over. Because sustainability of
current accounts covers interaction between investment and saving decision pubic and private
units in country as well as decisions lending of foreign investors.
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Rapid and unplanned urbanization is taking place in all developing countries of the world and
it is particularly very fast in the continent of Asia. This has led to an enormous increase in
pollution of all the three components of biosphere and therefore, it has caused drastic
deterioration in quality of life of inhabitants in big cities. As a result, it has become
perceptible that the process of development in and around large urban centres in developing
world has reached a state of unsustainability due to environmental quality-degradation. With
strong possibility of further enhancement in growth rate of urbanization in the near future,
environmental conditions are feared to worsen further.
To achieve sustainability in the on-going urban development, appropriate planning-measures
in such regions need to be adopted. This paper discusses some of the important issues to be
considered in planning of large urban areas to achieve a higher degree of sustainability. As an
illustration, the paper presents a case study of the city of Varanasi in India. Varanasi is
believed to be one of the oldest surviving cities of pilgrimage in the world. The city is
experiencing a process of quite fast and unplanned urbanization due to very high rate of
immigration and enhanced pace of industrial and commercial activities. Therefore, this city
can serve as a very good example for this type of study. The paper discusses about the
prevailing environmental conditions in the city and proposes innovative and effective
solutions to achieve sustainability in the on-going process of industrialization and
urbanization.
1. INTRODUCTION
Urbanization in mega cities has reached high levels of unustainability. The factors responsible
for such conditions are socio-economic, environmental, administrative and a few others. Asia
has some of the most heavily populated countries in the world and the urban population is
also growing at a fast rate. With the ever increasing population, the cities are becoming
heavily over crowded. According to a report of Asian Development Bank (ADB), an
additional 1.5 billion people will be added to Asia‘s urban centers by the year 2020 (ADB,
2001). The population of India is a whopping more than 100 crores and rising steadily.
According to certain studies, 50 % of the population is expected to live in urban areas by the
beginning of the twenty-first century (Chandrasekhar, 1994). With the increase in population
in the cities, problems of poverty and unemployment are intensifying. The number of slum
dwellers in mega cities of Asia like Delhi and Kolkata are increasing steadily everyday.
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Socio-economic changes such as large increases in population, agricultural output, industrial
production and capital, and advances in science and technology have transformed the Asia‘s
natural resource base, which has become a source of material inputs and as a sink for
pollution. Environmental degradation in Asia is pervasive, accelerating and unabated (ADB,
2001). These socio-economic factors are playing a vital role in making the growth of such
mega cities unsustainable.
The degradation of environmental quality in the mega cities may be attributed as one of the
biggest reason for unsustainability. Economic development and poverty alleviation are
increasingly constrained by environmental concerns, including degradation of fisheries and
forests, scarcity of freshwater and poor human health as a result of air, water and soil
pollution. Mega cities in Asia have reached alarming levels of atmospheric pollution due to
enhanced industrial activities and increased emissions from automobiles. High levels of
environmentally- and physically-harmful gases and particulate matters have been recorded in
these cities. Over the years, there has been a substantial increase in air pollution caused by
vehicular exhaust emissions due to addition of more and more vehicles on roads to meet the
rising transportation demand (Mayer, 1999; Sharma, 1997; Sharma and Khare, 2001).
Consequently, very high levels of indoor air pollution have also been recorded in these mega
cities. Industrial activities in such mega cities are causing tremendous pollution of the air,
water and soil. Noise pollution due to automobiles and commercial activities in such cities is
also reaching alarming levels. With the prospects of further urban industrial and population
growth, the environmental conditions are feared to get even worse in very near future itself.
The deterioration in environmental quality has made urbanization in such cities unsustainable.
The paper also provides an insight into the reforms to be implemented for improvement in the
state of environment in such mega cities to achieve higher sustainability levels.
2. UNSUSTAINABILITY DUE TO ENVIRONMENTAL DEGRADATION
2.1 Air Pollution
Atmospheric pollution is still on the rise in large urban areas worldwide or has shown only
marginal reductions in some places. Air pollution levels in Asia‘s large cities are among the
highest in the world and ever increasing, resulting in serious health-hazards. According to the
Asian Development Bank, amongst the 41 cities ranked by the presence of suspended
particulate pollution in the atmosphere, 13 of the worst 15 are in Asian developing countries
(ADB, 2001). Delhi has for sometime been observed by World Health Organization (WHO) to
be the fourth most polluted city in terms of concentration of suspended particulate matter in
ambient air (WHO, 1992). One study in Delhi conducted from 1991 to 1994 projected that an
increase of 100 micrograms per cubic meter of particulate matter would result in a loss of life
equivalent to 1,385 lives in a year, distributed among varying age groups. At the time of the
study, concentration of particulate matter in Delhi was 378 micrograms per cubic meter,
approximately 5 times the WHO Annual Average Standard. In majority of Asia‘s most
populated cities, levels of pollution exceed WHO guidelines by big margins. Of the 15 cities
in the world with the highest levels of sulphur dioxide, 6 are located in Asia. The region‘s
emissions of sulphur and nitrogen oxides in 2030 are projected to be three to four times of
their 1990 levels (ADB, 2001).
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Ten of Asia‘s 11 large cities exceed WHO guidelines for suspended particulate matter by a
factor of at least three, four exceed acceptable lead levels, and three exceed acceptable ozone
and sulphur dioxide levels (ADB, 1997).
Transportation is the major source of air pollution in a large number of Asian cities.
According to one estimate, the contribution of mobile sources to the total emission of
hydrocarbons (C2 – C9) in Korea has been found to be more than 70 % (Na et al., 2002). In a
recent study on contribution of automobile emissions to air pollution, conducted in Beijing
and Guangzhou, it was observed that this source contributed more than 80 % of carbon
monoxide (CO) and 40 % of nitrogen oxides (NOX) (Fu et al., 2001).
High levels of indoor pollution have been recorded in the mega cities of Asia. Indoor air
pollution also results from use of biofuels. Burning of wood derived fuels releases CO, NO X,
benzene, formaldehyde, aromatics and particulate matter. Particulate concentrations often
exceed 10–100 times the Standards in USA (ADB, 2001). Strong indoor pollution in cities is
also due to another cause, popularly known as Street Canyon effect. High buildings on either
side of the streets act as the walls of a canyon. The particulate matter and exhaust gases from
automobiles are trapped in this man-made canyon. As a result, these pollutants make their
way into the buildings flanked on either side of the streets and remain trapped inside the
buildings for long. Indoor pollution in these cities has been recorded many times higher than
the allowable limits for various pollutants.
The consequences of so high levels of air pollution are clearly perceptible in many Asian
mega cities. WHO estimates that 1.5 million people live in unhealthy air. Four to five million
children are attributed to acute respiratory infection every year. Air pollution in South Asian
cities causes nearly 1,00,000 premature deaths every year and over 1 billion work days of lost
or reduced productivity (ADB, 2001). The most significant global problems due to air
pollution are climate change, excessive inputs to the nitrogen cycle, the depletion of
stratospheric ozone, the transnational movement of toxic substances, loss of biodiversity and
ocean water quality degradation. Countries in the Asia and Pacific region contribute
significantly to global environmental problems and in turn are amongst the most vulnerable to
some of the resultant effects (ADB, 1997; USEPA, 1997).
2.2 Water Pollution
Water quality has been steadily going down due to influx of domestic sewage and industrial
effluents. Levels of suspended solids in Asia‘s rivers almost quadrupled since those of the late
1970s. In Asia‘s rivers, the median fecal coliform level, an indicator of the health hazards due
to contamination with human excreta, is three times the world average and 50 times higher
than the acceptable level recommended by WHO (ADB, 2001). Access to safe drinking water
is one of the most difficult problems in South and Southeast Asia. In these regions, almost one
in two Asians has no access to sanitation services and only about 10 % of sewage is treated at
the most upto primary level (ADB, 1997).
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2.3 Noise Pollution
The noise levels are increasing everyday in various mega cities of Asian continent. The
factors responsible for the elevation in noise pollution levels are heavy traffic, and growing
industrial and commercial activities. Road traffic noise affects a large number of people,
especially in urban areas and is generally a major source of complaints (Stoilova and Stoilov,
1998). Industrial noise pollution is a major source of hearing impairment in workers. To quote
as an example, the coal industry has much higher noise levels than the prescribed limits for
occupational noise exposure. The continuous exposure of the workers to such high noise
levels can cause noise induced permanent threshold shift (NIPTS) in their hearing (Sharma et
al., 1998). Commercial activities also play a significant role in noise pollution in such mega
cities. Most of the cities of India suffer from the problem of frequent ―power cuts‖. Diesel
Generating (DG) sets are used in many commercial areas to supply the power during these
periods of absence of electricity. These DG sets are a major source of air and noise pollution
in the cities. A survey conducted by the Central Pollution Control Board in Varanasi (India)
shows that the daytime sound levels in the commercial areas well exceeded the permissible
limits (CPCB, 2000).
Noise pollution has been recognized worldwide as a major problem for the quality of life in
urban areas. Noise effects include various adverse impacts on mental and physical health and
also disturbances in daily life activities. It may affect sleep and conversation, lead to
annoyance, cause hearing loss and cardiovascular problems as well as bring down job
performance (Piccolo et al., 2005).
Thus, it is evident that degradation in environmental conditions in the mega cities is creating
serious health consequences and impairing the quality of life of the city dwellers. Besides all
these, environmental pollution has also become a major hurdle in achieving economic
development and hence, sustainability in urbanization. In addition, huge quantities of various
environmental pollutants are also impairing the ecological balance of the Earth as a whole.
Ozone Layer Depletion and Global Warming are some of the serious consequences of the
heavy pollution. To achieve sustainability in urbanization, it becomes of utmost importance
that environmental conditions be improved significantly in all such mega cities
3. ACHIEVING SUSTAINABLE DEVELOPMENT: A CASE OF VARANASI CITY
3.1 Improving the Transportation System
The future of the global environment in coming decades depends on increased national
participation in and compliance with international agreements and on the laws operating at
national and global levels (ADB, 2001). Attempts to control automobile exhaust pollution by
adoption of primary and secondary regulatory measures have only been partially successful in
light of ever-evolving regulations in connection with concentrations of various pollutants in
the exhaust.
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Therefore, multi-pronged strategy need be adopted for effective abatement of the pollution
due to automobile exhaust to realize the goal of healthy environment in mega cities of Asia.
For gasoline powered vehicles, driving at an optimum speed of 30-40 kmph in case of
two/three wheelers and 45-55 kmph in case of four wheelers can be possible only after
ensuring an appropriate planning and operation of surface transportation routes. This also
helps to a large extent in avoiding harsh braking and frequent acceleration and deceleration
while driving, which are highly polluting phases of vehicle-operation. For diesel-powered
automobiles, the optimum driving speed should be around 40 kmph (Mohan, 2004).
Efforts to abate automobile exhaust generated air pollution without improving traffic
management will not meet desired success. This type of pollution can be controlled by
bringing down the total number of vehicle-kilometres traveled either by reducing the number
of vehicles on road and/or the kilometres traveled by each vehicle. Introducing bus lanes and
priority to buses at traffic intersections can cut down travel time by as much as about 25 %.
Dedicated bus lanes have been estimated to enhance the carrying capacity of buses by more
than 50 %. Bus corridors can be identified and also a shuttle service along these routes should
be provided. If reliable, comfortable, cheap and easily accessible public transport can be
provided and proper infrastructural development is ensured, the number of vehicles on road
will go down significantly (Mohan, 2004).
To achieve lower emissions of automobile-exhaust pollutants by ensuring smooth flow of the
traffic around the least polluting speeds, efforts are being made to develop and apply more
and more sophisticated technologies to attain better control on traffic movement.
Consequently, many concepts like Intelligent Vehicle Highway System (IVHS) have emerged.
IVHS uses the latest technologies to squeeze more transportation from existing capacities of
roads, allow the vehicles to move faster and in a fuel-efficient manner, improve highway
safety, reduce fuel consumption, ease pressure for new highway construction, make public
transportation system more attractive and thus, it helps in reduction of the different air
pollutants. Advanced traffic management system can also be applied to monitor the traffic,
optimize signal timings on major routes and control the flow of traffic. This will help in
mitigation of recurring and non-recurring congestions, leading to reduction in air pollution
(Mohan, 2004).
Varanasi is growing very fast into a commercial centre for the geographical region covering
the eastern part of Uttar Pradesh, Bihar and also, larger region of Central India. In Indian
conditions, vehicular traffic is the biggest single source of air and noise pollution in such large
urban areas. Therefore, surface transportation routes need be planned to ensure smooth
movement of vehicular traffic. The use of automobiles for mass-transit should be encouraged
to bring down a very high number of personal vehicles. Due to the cultural and religious
importance of the city, it is very difficult to widen the streets and roads of the city by
demolishing the established houses and places of religious worship.
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Geographical location of Varanasi in India is as shown in Figure 1. Main portion of Varanasi
city is contained in the region between the holy river Ganges and river Varuna as shown in
Figure 2. Ganges, due to its wide channel, has been used historically for purpose of watertransportation. This practice need to be revived to reduce the traffic load due to passengertransport vehicles and goods-carriers on the roads and streets of Varanasi. The river Varuna
may also be used as another transportation route. In addition to this advantage, application of
this alternative transportation-model will promote various commercial activities including
tourism.

Figure 1: Geographical Location of Varanasi in India
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Figure 2: Surface Transportation Routes in Varanasi City
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3.2 Managing the Water–Resources
To combat the growing water pollution in the mega cities, it is of utmost importance that
wastewater must be treated to the best possible extent before its disposal into the water bodies
like lakes and rivers. To achieve this objective, efficiency of sewage treatment plants (STP)
need be increased. To quote as an example, the city of Varanasi has three sewage treatment
plants. The Bhagawanpur STP has a treatment capacity of 9.8 million litres per day (MLD),
Diesel Locomotive Works (DLW) STP has treatment capacity of 12 MLD and Dinapur STP
has treatment capacity of 80 MLD (CPCB, 2000). But, out of these three, only DLW STP
operates at its design efficiency. The other two perform at relatively lower efficiencies than
their design efficiencies. This is mostly due to difficulties with availability of electricity
throughout all the days and round the year. Thus, partially treated sewage is allowed to flow
into the river Ganges many times. As a consequence, the river water quality is degrading.
This type of situation may be observed to prevail with a large number of mega cities in Asia.
Due to the pollution of surface water bodies, there is heavy dependence on groundwater for
domestic purposes. As a result, the groundwater table in various mega cities is declining at a
very fast rate and many problems related to water-scarcity are emerging. To deal with the
shortage of water, low cost techniques like rainwater harvesting should be adopted. Domestic,
agricultural and industrial water requirements can be met satisfactorily (at least partially) by
practicing rainwater harvesting. Appropriate technologies for recycling and reuse of
wastewater need also be developed and adopted to meet the water demands in these mega
cities. Varanasi receives a high amount of annual rainfall. However, this rainwater is neither
conserved nor harvested. With many houses within the city having their rooftop areas greater
than 300 m2, rooftop rainwater harvesting may prove to be an effective solution for
augmentation of the fast depleting groundwater table (Government of Uttar Pradesh, 2003).
Roadside rainwater harvesting has also got an immense potential for this city. These steps will
ensure reduced degree of dependence on already scarce groundwater resources, which are
depleting very fast. In addition, compulsive intake of raw water from the surface water
sources, i.e., rivers Ganges and Varuna (which are heavily polluted) may also be avoided, if
rainwater harvesting, as already mentioned above, is applied effectively.
3.2.1 Recycle and reuse of wastewater: A case of Banaras Hindu University, Varanasi
The study focused at the assessment of potential water recycling capacity within Banaras
Hindu University (BHU) campus. The sullage generated in BHU campus is at least 2.625
MLD and the sewage is 0.75 MLD. In other words, it can be said that the sullage is 958.125
million litres per annum and sewage is 273.75 million litres per annum. Thus, the sewage to
be sent to STP for treatment is 22.22% of the total wastewater produced in the same campus.
But, because of unscientific practice of mixing the sullage with the sewage, whole of the
wastewater mass is converted into sewage and therefore, need be treated before disposing it
off safely. If the sewage and sullage components are separately handled, the load on the
sewage-conveying pipelines and that on the STP will come down drastically (Mohan et al.,
2006).
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Only running cost (annual) of STP carrying out the treatment of 3577 million litres per annum
is Rs. 11.8624 millions, i.e., the treatment cost is Rs. 3,316.29 per million litres (on the basis
of running cost only). Using the sullage and sewage quantities mentioned above, it can be
concluded that a sum of about Rs. 3,177,420 per annum can be saved, which is being spent on
treatment of sullage from BHU campus alone (which contributes only about 34.44% of total
wastewater loading on the STP at Bhagawanpur). In fact, only a sum of Rs. 907,834 per
annum will be required to be spent on treatment of the sewage component after separation
(Mohan et al., 2006).
This model may be extended to whole of the city of Varanasi to achieve enormous savings in
wastewater treatment. This will result in conservation of the surface and groundwater
resources also.
3.3 Application of Industrial Ecology
Industries in mega cities all over the globe are one of the biggest sources of air, soil and water
pollution. Industrial growth has greatly contributed to increased generation and accumulation
of solid and hazardous wastes in many developing countries, outstripping the collection and
disposal capacity of various municipal corporations (ADB, 2001).
Pollution caused by the industries can be brought down significantly by using an emerging
concept of Industrial Ecology (IE). The pioneer in IE application is Kalundborg, a small
industrial town in Denmark. Huge environmental and economic benefits have been achieved
by the practice of IE in Kalundborg. The pattern of inter-company reuse and recycling of
various wastes has resulted in reduction of air, water and soil pollution; conservation of water
and other resources; and generation of new revenue streams from the exchange of various
wastes and/or by-products (Indigo Development, 2003). From Kalundborg scheme, an
estimated $15 million collective annual savings have been achieved, primarily on resources,
from a total investment of $90 million. Table 1 shows the estimated resource-savings at
Kalundborg (Symbiosis Institute, 2004). Air emissions have also gone down due to these
symbiotic exchanges. Carbon dioxide (CO2) emissions have been reduced by 3 %, i.e.,
1,30,000 tons per year. Sulphur dioxide (SO2) emissions have also been reduced by 25,000
tons per year (Carr, 1998).
Table 1: Estimated Resource Savings at Kalundborg
Groundwater savings
Surface water savings
Oil savings
Natural gypsum

2.1 million m3 per year
1.2 million m3 per year
20, 000 tons per year
2,00, 000 tons per year

In India, Naroda Industrial Estate functions on the lines of IE (UNEP, 2001). Many such IE
projects are in their different stages of implementation in USA, UK, Sweden, Australia,
Netherlands, China and other countries.
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The concepts of industrial ecology may be extended to the city of Varanasi as well. Varanasi
faces the problem of frequent power losses. Thus, there is an urgent need for establishing
additional power generation establishment to ensure regular supply of electricity to the city
for catering of growing demands of power by different fast expanding sectors like
commercial, industrial activities, etc.. Due to availability of coal from the nearby coal fields
located in the Vindhyachal region, installation of a thermal power plant nearby the city is
feasible from the point of view of an easy availability of the raw materials. However, there are
problems of pollution associated with thermal power plants.
To take care of such problems, appropriate planning of the power plant need be done and
proper management of the generated pollutants must be ensured. Positioning of the power
plant on the leeward side of the city will be a major consideration in location of the power
plant. This will help in directing the air pollutants away from the city. Principles of industrial
ecology may be applied to make use of the waste products generated at the power plants. Fly
ash generated may be extensively used in making fly ash bricks, for road construction, etc..
Hot water may be recycled or used for fish rearing, rice de-husking, and in carpet and dyeing
industries. CO2 generated may be used in greenhouses for growing the vegetables and flowers
or for the production of fertilizers.
3.4 Other Pollution Abatement Measures
Indoor pollution in mega cities has also reached alarming levels. Such high levels of indoor
pollution are due to the use of bio-fuels. Indoor pollution due to bio-fuels can be drastically
reduced by use of solar energy as a substitute. Proper planning of the streets can lead to
reduction in indoor pollution due to Street-Canyon effect. The longitudinal axes of various
streets and roads should preferably be along the leeward side, so that the pollutants generated
there are blown away by the wind. Care should be taken at the city planning stage so that the
pollutants are not blown from one zone to other inhabited areas.
Noise pollution is increasingly becoming a problem of terrific dimensions in the mega cities.
Automobile-traffic and certain types of commercial activities are the major contributors to
this form of pollution. Noise pollution can be reduced by adopting a few general strategies.
Proper regulations need be formulated and implemented to ensure that the vehicles do not
generate noise more than the prescribed limits. Trees and bushes should be provided between
the roads and buildings. DG sets should strictly be provided with acoustic hoods and walls
alongwith other possible barriers to noise-propagation. The use of loud speakers in religious
places, at the time of marriages and other celebrations and at commercial advertisements, and
use of pressure horns on the roads should be regulated. Vibration isolators and dampers
should be used in noise-generating machines required to operate in densely populated zones.
Decongestion of vehicular traffic, especially in commercial areas, is needed to be carried out
on top priority basis (CPCB, 2000).
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4. CONCLUSIONS
To achieve sustainability along with the rapid rate of urbanization in the city of Varanasi, a
number of innovative steps are required urgently to be taken for improvement in
environmental conditions. Surface transportation infrastructure need to be appropriately
planned, managed and operated to reach the condition of congestion-free traffic movement
along with hindrance-less driving around the least polluting speeds in case of different types
of automobiles. Employing the rivers Ganges and Varuna as alternative channels for
passenger and goods transport through water-route can prove to be very effective in reducing
the traffic congestions and enhancing the driving speeds of automobiles. Consequently, this
will bring down the total load of air pollutants, generated in the city by the automotive-traffic.
As a result, there will be perceptible improvement in air quality and also, reduction in the
noise pollution.
Recycle and reuse of domestic wastewater should be done to reduce the rate of exploitation of
locally available surface and groundwater resources. The study carried out for the BHU
campus has shown very encouraging results for a large scale application of this concept in and
around the city of Varanasi. Industrial estate planning following the principles of industrial
ecology will result in lower rate of generation of different types of pollutants. In addition, the
application of this emerging concept will lead to consumption of the waste-effluents of certain
industries as raw materials for other adjoining industries. This will ultimately result in
reduction in the rates of consumption of energy and various raw-materials. It is well known
that this is a very important requirement to achieve the sustainability in the process of
development. Application of other appropriate strategies as discussed above will be quite
effective in achieving an overall state of sustainability in urbanization not only in Varanasi
city, but also in many other cities having similar characteristics worldwide.
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SYSTEM PROBLEMS FOR REGION SUSTAINABLE DEVELOPMENT:
THE INDICATORS AND INDICES BUILDING
M. ZGUROVSKIY, G. STATYUKHA
National Technical University of Ukraine «Kiev Polytechnic Institute» Peremogy ave.,
Kyiv, Ukraine,
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The paper focuses on the problem of sustainable development at the regional level. Following
the system approach principals, the effective project structure for the regional indicators and
indices system is considered. It includes the organizational, methodological, information, and
operation provisions. The content of mentioned provisions and many – level hierarchic model
is proposed. The example of system development for the sustainability of enterprises is
demonstrated. It is based on the system of indices and principals of its convolution to
integrated index.
Key Words: sustainable development, indicators and indices, system approach, provision
structure, hierarchic model, potential hazard evaluation.
1. INTRODUCTION.
The indicators of sustainable development provide the extremely important basis for decision
making in many directions of society progress. They promote to transfer the knowledge in
physical and social areas to controllable information blocks furnishing the decision making
process. For society, the indicators guarantee the early notification aiming to prevent its
critical state and in the economical, social and environmental sphere. As last but not at least,
they are very important tool in the ideas and values exchange. This is why the lot of papers is
dedicated to the problem of indicator building and application especially at the country level.
[1]
From the other hand, in the standard industrial practice, the optimization for productivity, cost
for process and product and sustainable development comes very slowly, f.e. through the ISO
[2]. In this work, authors make an attempt to comprehend the problem and experience of
indicators building in the frame of region which includes some enterprises and corporations
and their interaction with the indicator system of higher level – city, oblast and country.
2. THE DEVELOPMENT OF PROJECT FOR THE SUSTAINABLE PROGRESS OF
REGION.
For the successful realization of regional indicator system, it is expedient to develop the
special long time project aiming to create, implement and support the Regional Indicator
Program (RIP) as a part of National Program for the monitoring of sustainable development
goals achievement and decision making. Notice, the methodological treatment of international
institutes for the sustainability metrics have to take into consideration.
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Since the process of project realization in a whole, demands the regional human and financial
resources distribution, it is important to apply the system approach. Here, the effective system
structure of project provisions can be recommended [3].
The problem of organizational (management) provision (OP). In the management provision,
the most important step of project is creation of Coordinate Mechanism for RIP development.
It is essential to equip the net of regional partners interesting in definite information. It also
must be the part of National Coordinate Mechanism. Its realization in the form of Working
Group should be set up on the basis of existent social structure and experience. This
Mechanism must be sufficiently flexible and transparent assuming the wide opportunity for
consulting and participation of all information holders to this process involved.
The second important part of OP can be the creation of Virtual Scientific Innovation Center
(VSIC) for sustainable development problems. The function of this Center is to support
interaction between scientific and engineer groups provided by innovative, instrumental and
industrial resources in the geographically distributed area – region and, possibly, out of it
limitation.
The third but not the last part of OP can be setting up of Special Division for the
implementation of environmental control standards [ISO – 14001, ISO - 14040] as a tool to
favor the sustainable development of enterprises. The system interaction between different
organizational structures will guarantee the affective regional development in the direction of
sustainability.
The problems of methodological provision (MP). Before to start the project treatment, the
developers should estimate the real situation of indicators usage in region. In particular, it
includes the answers for the questions: what indicators are already in practice, who are
applying it and with what purpose, how they are correlated with the proposition of
International Committees for sustainable development. It is very important to make survey of
data already collected for the indicators calculation: who is compiling them, where they are
placed. Here, the modern methodology like ESI – 2005, must be taken into consideration [4].
The most important step in the treatment of MP is estimation of national priorities and its
consideration through the indicators selected.
The problems of information provision (IP). It is well known, the indicators are synthesized
on the basic of variables, which in turn are furnished by the monitoring system. However, we
have to emphasize, that statistical data should be subjected with the special analysis to
become the variables for indicators calculation.
This is why the developers of IP should include the next estimation procedures: availability of
data for indicators; the sources, continuity, reliability and delivery of data; reliability of
channels for the person making decision and others.
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The collection and treatment of individual data for definite variable have to impose upon
appropriate organization as a duty. The last provides the quality of data and their
modernization. The regional government should realize that it has to take the main
responsibility on data collection and its truthfulness.
The investment to the system data collection must be more than to the process decision
making contribution. It is necessary to look for the international and state supporting for the
regions which and state supporting for the regions which have not the sufficient recourses to
collect the essential data. It is very important to direct some forces for new data extraction for
the variables and indicators missing at the first stage of realization.
The problems of operation provision (system of attendance) (OPP). It is evident that the
efficiency of indicator system essentially depends on the correct operation and the ability of
updating in accordance with new scientific results. The Working Group can work out the
governmental web-side or other mechanism for the regulation of indicator treatment process
in different stage. Simultaneously, it provides the communication tool and feedback with
participants of regional system.
We considered the variety of provision proposed and the set of their functions as a many-level
hierarchic model (Fig.1) [5]. The volume of provisions is essentially changed from level to
level. Evidently, the role of organizational provision at the technology level is extremely small
and is often ―transmitted‖ to the control system. On the other hand, although the technology
system is not ―physical‖ at the level of corporation, it must be presented in the form of models
for all levels where the decisions are making. The results are directed to the low levels in a
form of assignments. The working out of hierarchic model with all provision is the main task
of regional sustainable project.
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Fig.1. Interactions between different level subsystems in the hierarchical model for the region
sustainable development (MP, IP, OP, OPP - accordingly methodological, information
organizational, and operation provisions).
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3. THE EXAMPLE OF SYSTEM DEVELOPMENT FOR THE SUSTAINABILITY OF
ENTERPRISES
In NTUU ―KPI‖ for the lowest level of hierarchy, the methodology for the sustainability of
enterprises was developed. The methodology developed can be applied both for the operation
industrial enterprises, aiming the evaluation of its relative potential hazard for the region
considered, and for the design of new enterprise, aiming the sites selection by the criterion of
potential hazard.

For the potential hazard evaluation, some notions were introduced: index of absolute and
relative hazard, unitary risk index and potential damage index. Some dependencies were
proposed for its calculation. Here, the state parameters of processing, equipment, quality of
service etc. that are endogenous factors and viable indices of enterprises like transport
accidents, natural calamity etc. that are exogenous factors are taken into account. The index of
regional hazard is also introduced as a relative hazard description for enterprise location. It
allowed for social and geographical peculiarities having an influence on the damage from
unpredicted accidents. The general scheme of safety indices for technogenious objects is
presented on the Fig.2. This methodology is supplemented with computational means in a
form of software allowing the more correct decision making [6].
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Coefficients according to the
local features rRFi

Index for regional danger

Scope of danger

RDG
Index of relativity
danger DRL

Category of
danger

Index for the out of guarantee danger J GRi
Index of safety for internal factors J GRi
Index of risk I RSi

Index of safety for external factors J XG j
Index for the specific of industrial site J XG j

Index of potential
damage I PTi

Quantity of dangerous substance Q AM j
Limit quantity of dangerous substance QBN j
Coefficient for substance from explosive danger K EN
Coefficient of danger for material K MT

Index of fire and
exposure proof danger

I EX i

Coefficient of danger set on the fire K FL
Coefficient of danger of thermal radiation K TR
Coefficient of danger according to technological process
parameters KTC

Index of toxic danger

ITX i

Coefficient for toxic danger of substance K TX
Coefficient according to the size of contamination area KCA
Coefficient of duration affect of toxic substance action K DR

Fig.2. The general scheme of safety indices for technogenious objects.

1614

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Building of integrated indices of sustainable development. In Institute of Applied System
Analysis (NTUU ―KPI‖), the principals of measurement system for the sustainable
development are worked out [7]. The sustainability metric for the each level n of hierarchic
n
model is proposed to estimate with the help of index I SD
, which is calculated as a sum
n
n
weighted for the three type of indices – economical I SDEC
, environmental ( I SDEN
) and social
n
. Each of indices is calculated on the basic of indicators and indices known in
I SDS

n
international practice (so, for the I SDEN
, the index ESI – 2005 can be used). The problem of
indicator and indices dimension can be solved by standardization of metrics to the rage 0 – 1.
In this case, the worst values of indices will correspond of members closely to zero but the
best ones will put it info closer contact to unit.
This principals of sustainability metric can be presented for the technogenious object safety
1
1
1
1
1
as: I SD
, there E1 4 are the expert estimations
E1 I RS
E2 I PT
E3 I EX
E4 I TK
i
j
k
l

weighted. The index sensitivity analysis to the indicators and variables will allow to change
the expert estimations in accordance with region peculiarities.
The methodology developed can be transferred for the other subsystems and levels of
hierarchic model. Notice, the value of other ingredients of sustainability – economical and
social – will grow from the level to level that have to take into consideration in all provisions
described above.
4. CONCLUSION
There are the main tasks enumerated for the building of indicator and index system in separate
region. We are sure the part of this problems remains out of our attention. One of such
problem is deserved to be mentioned.
Simultaneously with realization of provisions proposed, it should be recommended to think
out the more systematic approach for the variables changing and justification of inevitable
chanting in such way that system of indicators can show where the new or best data are
needed. From this, the necessity follows for permanent work with methodology of indicator
and index building. We also hope the proposed system of provision and indices for region
creates the possibility to reduce the informational gap in the formation of process protection
for the environment and society development.
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WATER AND THE ENVIRONMENT
The environment and its pivotal element – water, both have been given profound respect and
their values for protecting human life have been prayed for in the ancient Indian scripture. For
example, Apah Suktam from Rig Veda, VII. 59.2 aptly says –
“Ya apo divya uta va sravanti khanitrima uta va yah svayamjah samudratha yah
suchayah pavakastha apo deviriha mamavantu”
[ May the waters that are in the sky, or those that flow (on the earth), those (whose channels
have been dug, or those that have sprung up spontaneously, and that seek the ocean, all pure
and purifying, may those divine waters protect me here (on earth) (Wilson, 1978)]
Water is not simply known for its scenic beauty but for its life sustaining value - rather there
is no life without water. It is mainly water that differentiates planet earth from others where
the efforts to find out life have not succeeded till date – for want of water. Water and the
Environment are so inextricably intertwined that an environment without water (means
without life too) is not acceptable to any sane person even in imagination! Role of water in
making and shaking of the environment has been aptly recognized throughout - right from the
ancient Indian scriptures like Vedas to the UNCWE Declaration (Dublin, 1992) and even in
the UNCED Declaration (Rio de Janeiro, 1992), Hague Declaration (2000), the Millennium
Development Goals and the ongoing Global Dialogue on Water, Food and Environment.
Efforts of developing water resources are at times questioned on the environmental ground,
but even the eco-romanticists opposing such development ‗per se‘ and ‗tooth and nail‘ have to
agree that water scarcity causes environmental degradation in more than one ways.
Environmental impact assessment for any developmental activity is a prerequisite. However
at the pivot and in the swirl of this debate is always ‗water resources‘, which underscores the
fact that water is not merely ‗one of the entities‘ of environment. The Human Development
Report of UNDP lists developing countries according to a composite ‗Human Poverty Index‘,
which uses ―access to safe water‖ as an indicator. The critical need is to understand the
relationship between environment degradation and poverty and to develop environmentally
sustainable programmes and policies leading to economic and social justice in an atmosphere
congenial to healthy and happy living for everybody (Gadkari, 2002). It is also widely
acknowledged that poverty (deprivation in well being) and scarcity (a relative term)
inadvertently become major causes for environmental degradation. On the other hand poverty
alleviation attempts can help reduce the pressure on the environment.
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WATER SCARCITY AND SUSTAINABLE DEVELOPMENT
Right to Development is a universal inalienable right and an integral part of fundamental
human rights (The UN, 1986). Effective realization of the ‗Right to Development‘ has been
emphasized as a matter of utmost urgency by the Millennium Forum of the UN. However,
experience over time and space has shown that scarcity of water poses serious threats to
human efforts for sustainable development. The Paris Declaration (1998) expressed serious
concern about ―a situation in which a quarter of world‘s population does not have access to
safe drinking water; more than half of mankind lacks adequate sanitation; poor water quality
and lack of hygiene are among the primary causes of death and disease; and scarcity of water,
flood and drought, poverty, pollution, inadequate treatment of waste and lack of infrastructure
pose serious threats to social and economic development, human health, global food security
and the environment.‖
In water scarce regions ‗thirst‘ becomes equally relevant as ‗hunger‘ in other parts. Any plan
of sustainable development of such region is incomplete without quenching thirst first. Plight
of the people in such water scarce regions need to be empathized before imparting them any
lesson on environmental management of a developmental process. Socioeconomic imbalances
induced by water scarcity seriously constraint the sustainability of the developmental process
and impairs the quality of life, which in turn degrades the environment. If important issues on
poverty were ranked according to their interaction intensity, water would be on the first ranks.
If all water poverty problems were solved first, some poverty problems independent of water
would be left out but the world would be much more happy and beautiful than today (Halis
Akder, 2002).
WATER AND ENVIRONMENTAL SCENARIO OF GUJARAT STATE, INDIA
Gujarat State, having geographical area of 19.6 million ha and current population of about 58
million, is located in the western part of India between 20.60o and 24.42o north latitude and
68.10o and 74.8o east longitude. It is relatively urbanized and economically progressive state
having its per capita income 31% higher than the national average. Average annual per capita
availability of water of less than 900 m3 reflects the water scarcity in the state following the
UN criterion of 1000 m3 per capita per year. Gujarat is traversed by 17 major and 168 minor
rivers, of which only 8 are perennial.
Regional imbalances : Water availability & quality
As compared to the geographical area and population, the state is naturally underprivileged so
far as water is concerned – has just 2.28% of India‘s water resources. This is again
constrained by glaringly stark inequalities in intra-state distribution, with 80% water resources
concentrated in just 20% southern area leaving rest 80% area of the state with just remaining
20% water. Water Resources Management in the state has been challenging with peculiar
topographical features like 1600 km long coastline and 11.5% desert area. Area affected by
salinity which was just 9% of the total geographical area in the year 1947 is estimated to be an
awesome 23% by the year 2010 (GEC, 1998).
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The whole range of efforts to harness the available water resources has been attempted by the
state ranging from major inter-basin transfers to medium and minor projects and even micro
water harvesting structures. The state has an average annual rainfall of 80 cm with a high
coefficient of variance over time and space and as a result droughts are frequent. Most of the
area of the state falls in arid or semi-arid zone. On an average in each decade three years were
drought years since the state came into being in 1960. In water scarce regions domestic water
is fetched from even 6 to 8 km distances. During drought years, Government has to spend
millions of rupees on temporary water supply measures, which includes water transport by
road tankers, water special trains and even ships. Acute water scarcity also results in seasonal
forced migration of people and cattle. In the absence of alternative source of water, ground
water has been over-exploited in many areas of the state resulting into fast depletion of
groundwater table (Figure – 1). Water mining situation prevailing in some areas have
constrained the Government to put ban on further extraction. Water scarcity and water quality
are closely interlinked by ‗cause – effect‘ relationship leading to serious water pollution
problems. More than 25% villages of the state are suffering from excessive fluoride, nitrate or
salinity. There are reported incidences of dental and skeletal fluorosis in the areas subject to
water with excessive fluoride. Water quality of all major surface water bodies i.e. rivers,
lakes, tanks and creeks have deteriorated to an alarming state for the environment.
Environmental Status
Forest cover
Out of total geographical area of 19.6 million ha in Gujarat, forest area is 1.91 million ha
which constitute only 9.63% of total area as against national average of 23%. Out of that
nearly 6.6% is under vegetative cover. The wide variations in Geophysical and Eco-climatic
conditions ranging from hot saline deserts to humid hilly tracts and from coast to high hills
have resulted in to formation of various types of forest. The forest areas of Gujarat are
unevenly distributed. The major concentration of forests is found all along the eastern border
of the state and the hilly portion of Saurashtra. The forests are found mainly in the districts of
Dangs, Valsad, Surat and Junagadh. On the basis of forest classification following major types
are found Gujarat:
Tropical moist Deciduous Forest
These forests occur in the regions having an annual rainfall of over 1200 mm and are found in
the Southern most part of the state in the districts of Surat, Valsad and Dangs. These forests
form the main source of commercial timber in the state. Teak, Haldu, Sisam, Khair, Katas,
Manvel etc. are the main species of these forests.
Tropical Dry Deciduous Forest
These forests thrive in the region having the rainfall between 600 mm to 1200 mm. These
forests are found in the central part of the state in the districts of Bharuch, Vadodra,
Panchmahals, Sabarkantha and parts of Saurashtra in the districts of Amreli, Junagadh and
Jamnagar.
Northern Tropical Thorn Forest
These types of forests occur in the region with less than 600 mm rainfall. These forests are
found are found in district Banaskantha, Rajkot, and parts of Bhavnagar, Junagadh, and
Kutch. These forests contain spare and stunted growth of species like Acacia and thorn bushes
Littoral and Swamp Forest
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Mangrove forest are found in the coastal creeks in the state in the districts of Kutch, Jamnagar
and Junagadh. The main species found in these forests is Avicenia sp. Out of 207 subtypes of
forests, recorded by Champion and Seth, 31 subtypes, (14.7%) have been identified in the
state.
According to one study in the year 1984, approximately 11 million tones of fuelwood and
1.341 million m3 of timber is required per year. Against this production of timber is only 0.14
million m3 i..e. hardly 10% of the total requirement. Due to vast difference between
production and demand value of timber has gone higher which has attracted anti-social
elements for illicit cutting of trees.
Wetlands
It would not be an exaggeration to state that Gujarat is originally "a land of Wetlands" in
India. A study conducted by Space Applications Centre (SAC), Ahmedabad in 1998 estimated
wetland area in the country at about 7.58 million ha, and that of Gujarat at about 2.72 million
ha (36%). Of 831 wetlands in the state, 438 are coastal and 393 are inland (including 231
small and big reservoirs). Inland wetlands are important water resources replenishing
groundwater and sub-soil aquifers. Coastal wetlands, including mangroves and coral reefs,
often function as natural barriers against salt-water intrusion, protecting coastal land and
inland water habitats. In Gujarat, the coastal and inland wetlands cover 92.3% and 7.7% of the
total wetland area respectively, which clearly shows the criticality associated with water
availability (both quantitatively as well as qualitatively) for the inland wetlands. Gujarat State
recognized geomorphological, floral and faunal values of important wetlands and constituted
seven sanctuaries to preserve total area of 1.3 million ha. Unfortunately almost 93.5% of
wetlands in the state are in the water scarce and water stressed regions. Acute and perennial
water scarcity in some parts of the state have transformed the wetlands into dry lands posing
serious threat to this vital link in the hydrological cycle that provides a multitude of services
like purification and regulation of flows, fisheries, habitat provision to plants, animals and
micro-organisms; providing opportunities for recreation and tourism; and so forth. If managed
properly intrinsic hydrological functions of the wetlands can act as buffer against such
extremes as droughts and flooding.
Existing National Parks, Sanctuaries
Gujarat is a unique state that has many kinds of habitats which are home to some extremely
rare wildlife. The Asiatic Lion is found only in Gir. The Wild Ass in the Rann of Kutch, the
rare great Indian bustard in the bird reserves, the world's only four-horned antelope and the
Black Buck are some other valued species protected in Gujarat. The dugong and the rare
boralia species also find a safe heaven here. There are four National Parks and twenty one
Sanctuaries in Gujarat State but again out of these three National Parks and seventeen
Sanctuaries are located in North Gujarat, Saurashtra and Kutch regions which are facing water
scarcity. Figure - 2 clearly shows that most of these national parks and sanctuaries are located
in the drought prone areas, which itself speaks about the seriousness of water scarcity from
environment point of view.
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SARDAR SAROVAR PROJECT – THE SAVIOR FOR ENVIRONMENT
Sardar Sarovar Project, one of the largest water resources project of the world, is a muti-state,
multi-purpose project to harness 11.7 BCM of river Narmada water annually for Gujarat as
well as drought stricken areas of neighboring non-riparian state of Rajasthan (Figure – 3).
River Narmada is the fifth largest river of the country and the largest west flowing river.
Sardar Sarovar Project is at the terminal (downstream) end of the integrated Naramada river
valley development which will include 31 major, 135 medium and about 3000 minor dams.
Development and environment are two sides of the same coin and it is recognized that
sustainable development is not possible without adequate environmental protection
measurers. Sardar Sarovar project is the first major river valley project which is subjected to
exacting environmental conditions imposed by the Government of India at the time of
according clearance to this project. This is also one of the first projects where environmental
impact assessment has been undertaken through agencies even when the project was in
planning phase.
Salient Features
Included in the ‗Eight Modern Wonders Abuilding‘ by the TIME magazine (January 24,
1994), Sardar Sarovar Project is a unique project in many ways. It envisages construction of a
1210 m long and 163 m high (from the deepest foundation level) concrete gravity dam to
create a 214 km long, 1.77 km wide reservoir with gross storage capacity of about 9.5 BCM.
With an aggregate volume of concrete of 6.82 MCM this dam ranks second in the world –
only next to Grand Coule Dam, USA. Its spillway discharge carrying capacity of about 87
thousand cubic meter per second makes it third largest in the world – next to Gazenba, China
and Tucurri, Brazil. There are two power houses – 1200 MW River Bed Power House and
250 MW Canal Head Power House – with total installed capacity of 1450 MW. The
underground River Bed Power House has six units of Francis type reversible turbine
generators of 200 MW capacity each and it can pump back the water in the reservoir during
off-peak period of power generation. This pumped storage scheme is the largest in the country
and even its 6.95 m diameter runner weighing 120 tonnes each and produced in one piece are
unique. The Canal Head Power House is a surface power house with five units of
conventional Kaplan type generators each of 50 MW capacity, which divert the water to the
canal network after power generation.
The Project is planned to have one of the largest irrigation canal networks of the world. Its
532 km long main canal with discharge carrying capacity of 1133 cubic meter per second is
no less than a man-made river. There are 42 branch canals off-taking from the Main Canal and
the total length of the canal network including sub-branches, distributaries, minors and subminors is estimated to be about 66 thousand km. This network has thousands of control
structures, communication structures (rail and road bridges) and cross-drainage structures,
some of which are unparallel in dimensions and are truly engineering marvels.

Inbuilt Environmental Safeguard Features
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In some large scale irrigation projects water-logging in the command area has been observed
as an undesirable consequence. To prevent any such phenomenon in the command area, upper
higher part of the canal network would be lined with concrete or masonry lining. Also the
entire command area of 1.8 million hectare is divided into 13 different agro-climatic zones
and optimum cropping patterns have been worked out by extensive mathematical model
studies and keeping in mind the sustainability of irrigated agriculture. Canal network will be
operated with a Supervisory Control and Data Acquisition (SCADA) based Remote
Monitoring and Control System. Irrigation Water will be supplied to the farmers‘ co-operative
societies on volumetric basis.
The ministry of Environment and Forests had laid down certain stringent conditions at the
time of giving clearance to the project in the year 1987. So as to comply with the conditions
of clearance, following programmes have been undertaken.
Forest Conservation Programme
Fisheries Development
Health Aspects
Archaeological Aspects
Eco-Tourism Development
Project Benefits
Sardar Sarovar Project offers following direct benefits :
Drinking water to 8215 villages (including 7491 ―no source‖ villages) and 135 urban
centres benefiting a projected population of 24.3 million in the year 2011 and 29.26
million in 2021.
Irrigation to 1.8 million ha land encompassing 3360 villages with 75% dependability, 75%
of the command area is drought-prone and more than 52% beneficiaries marginal and
small farmers (less than 2 ha holding)
Increase in Agricultural Production - 8.7 million Tonnes per annum, worth US $ 430
million, of which foodgrain, edible oil and cotton amounts to 4 million Tonnes
Irrigating 75000 ha of strategic desert area of Rajasthan and 37500 ha in the tribal hilly
tract of Maharashtra state.
Renewable and environment friendly hydropower to the tune of 1007 million kWh in a
surplus year and 856 million kWh in a deficit rain year.
Flood protection to 30000 ha in riverine reaches covering 210 villages and Bharuch city,
benefiting to 0.4 million people.
Generation of over 1 million jobs – mostly in rural areas.

Current Status
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The Project is currently in its advance stage of completion. Although under construction, with
almost 95% of the concreting completed in the main dam, the main dam has already started
giving relief by drought proofing and flood moderation. Both River Bed Power House and
Canal Head Power house are operational now. The main canal construction is almost over
right upto Gujarat-Rajasthan border (458 km length) and it is conveying water upto 370 km as
on today. Works of Branch Canals are either completed or are in advance stage of completion.
Part-operation of the canal conveyance network supplemented by pipe network since last four
years has helped in transferring Narmada water to the water scarce regions of Saurashtra and
Kutch (Figure – 4). Irrigation benefits have already been extended to a command area of
more than 0.5 million ha and the command area development works are under progress in rest
of the area.
Environmental Enrichment Measures
The measures specifically aimed at neutralizing or offsetting negative environmental impact
of the project include the following :

Note:

The State is administratively divided into districts which are
further sub-divided into sub-divisions (talukas)

Figure – 1 Groundwater Over- exploitation in the State
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Figure – 2 Existing National Parks and Wild Life Sanctuaries
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Figure – 3 Inter Basin transfer of Narmada water
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Pipeline Project based on Narmada Canal System
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Figure – 5 Unbiased Manifestation of Afforestation

1626

Network

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Catchment Area Treatment
Treatment of the catchment area in 27204 ha forest area and 1953 ha non-forest area by way
of plantation has been completed long back, which has resulted into multi-storeyed and multilayered forest eco-system. There has been sustained improvement in the floral and faunal
diversity. Rare endangered trees like Creya Arborea, Coclospermum Relgiosum, Oroxylum
Indicum, Ougenia Oobeinensis, Casea Tomentosa, Boswellia serrata have flourished. With the
protection of soil erosion, better grasses like Themeda, Appluda and Dicanthium have
replaced poor species like Aristid, Erogostris, Hetropogan and others. The faunal biodiversity have also increased with the improvement in vegetation. Panther, Hyena, Jackal,
Porcupine and few four horned antelope can now be easily seen. With the increase in the
density of tree cover, birds like Golden Oriole, Treepic, Drongo, White Breasted Kingfisher,
Muniyasand lora can now be seen. A Remote Sensing Study of Catchment Area Treatment has
shown that closed forest and open forest area have increased by 3273 ha and 3001 ha
respectively (Figure – 5). The degraded forest area has decreased considerably from 12746 ha
to 7019 ha.
Compensatory Afforestation
As against submergence of 4523 ha of forest land in Gujarat, compensatory forests over 4650
ha of non-forest land (notified as forest land) have been grown. In addition, 9300 ha of
degraded forests in nearby districts have been rejuvenated under ‗Project Impact Area
Plantation‘ programme.
Dam Vicinity Area Plantation
Plantation in 240 ha area in the vicinity of dam has been completed which includes reservoir
fringe plantation to prevent erosion.
Canal Side Plantations
In parallel to the progress of the canal network, canal side and borrow area plantation in 3510
ha is completed and further work is in progress. This is in addition to the Project Area (at dam
site) plantation in 311 ha, Project Colony plantation in 110 ha and Riverine land afforestation
in 200 ha.
Innovative Features through Public Participation
In addition to what was planned in the Project Report, certain innovative features have also
been included through public participation, few important are briefly narrated below:

1627

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

Realization of Inter-basin Water Transfer
Taking advantage of the early completion of the main canal and a few major branches, water
was flown into these completed canals. As irrigation in the entire command is presently not
possible for want of water distribution network right upto the farm level, such water was
flown into the en-route rivers through the Escape structures provided on these canals.
Realization of Inter-basin Water Transfer this way has not only helped in recharging the
groundwater but also in diluting the pollution concentration in the en-route rivers and thereby
improving water quality. During this recharging process, many frenchwells and tubewells
which had become defunct have been rejuvenated.
Deepening and filling of Village Tanks
In construction of the vast canal network of Sardar Sarovar Project, there is a policy to deepen
the nearby village tanks and utilize this borrowed earth in the construction of embankments.
This has helped in enhancing the storage capacity of these tanks for rain water harvesting in
future. Ultimately, 3393 tanks are planned to be deepened with a corresponding increase in
storage capacity of 213.60 MCM. Thus, creation of micro water harvesting structures is an
integral part of planning and implementation of Sardar Sarovar Project.
Filling of enroute village tanks with Narmada water has also been taken up during last four
years. Current year also, about 1200 numbers of village tanks were filled up with Narmada
waters creating additional offline storage thereby.
Micro Hydel Power Generation
While the Narmada Main Canal is a contour canal, branch canals offtaking from it are ridge
canals. Depending upon the topography of the region, at certain points in the network vertical
drops of 1 to 13 m depth are required to be provided. The Project envisages harnessing such
potential sites for micro, mini or small hydel power generation. At present 60 numbers of
potential sites have been identified with installed power generation capacity ranging from 50
KW to 16 MW, aggregating to a total of 111 MW. Decentralized hydro power generation in
the canal network would not only supplement the state‘s efforts to bridge the demand-supply
gap, but it will also help reduce the pollution to that extent.
Initial Results
Initial results of this mega human endeavor have started surfacing.
Relief from fetching water
With the help of extensive canal network and pipe network domestic water is being supplied
to villages at a distance of upto 700 km from the reservoir. This has been a great relief to the
people from their daily drudgeries, particularly for women and children. This in turn will
brighten the opportunities for their education and other productive or household work. Even
trends of seasonal migration are checked. Availability of water is becoming a growth engine
leading to poverty eradication and thus reducing pressures on the environment.
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Groundwater recharge
Groundwater recharge by an array of water releases (rivers, tanks, agricultural farms and
special recharge wells) has yielded positive results. In the areas where yearly depletion was 2
to 3 m, it has been checked and even reversed with net increase in the ground water tables.
Defunct wells have been rejuvenated and availability of ground water at lesser depths in some
areas have helped reducing electricity consumption – indirectly reducing pressure on thermal
power generation and thus reducing pollution.
Improved quality of water
Release of significant quantity of Narmada water in the dry bed of at least twelve other rivers
of the state has helped in flushing out the pollutants in the river stretches which was not
possible since quite some years for want of adequate rainfall and runoff. This has improved
the quality of water to a considerable extent. Millions of people have been saved from
forceful drinking of poor quality water containing excessive fluoride, nitrate or salinity.
Environment friendly power generation
With the commissioning of both River Bed Power House and Canal Head Power House,
hydropower generation with an installed capacity of 1450 MW has commenced. With the
main dam still under construction, full design head is not available for power generation,
however 2600 million units of environment friendly power generation has been possible.
Reducing emissions has become a statutory requirement following the Kyoto Protocol of
December, 1997 which was signed and ratified by India in August 2002. It may be noted here
that even after observing the environmental control regulations on permissible limits of
emission, a thermal power plant of same installed capacity would throw out in air, 10780
tonnes of suspended particulate matter and 25700 MT of sulphur dioxide per year. Thus
Sardar Sarovar Project helps in preventing such pollution and thereby enriching the
environment.
Health aspects
Human and cattle populations are important elements of the environment and improvement in
their health is also considered to be a positive step towards environmental enrichment.
Wetlands & Sanctuaries benefited
Attempts have been made to extend the benefits of the Project to various sanctuaries by
supplying water from the nearest canal segment. Wherever canal is not passing through such
areas, water supply arrangements through pipelines on conservative basis have been made.
Wild Ass Sanctuary in the desert of Kutch will have habitat conservation opportunity by
receiving Narmada water. Part of Shoolpaneshwar sanctuary forms the catchment area of
Narmada river. It was therefore studied in detail implementation of which improved habitat
conditions and reduced biotic pressures. There has been suitable increase in some rare wildlife
viz. Barking Deer, Four horned Antelope, Slothbear, Giant Squirrel, Grey Hornbill, Grey
Jungle Fowl etc. Nal Sarovar, the unique wetland eco-system and world famous bird
sanctuary is also going to be benefited by Narmada water which will be supplied through
Saurashtra Branch Canal. With the availability of canal water round the year and even during
droughts, there is likelihood of constant annual migration of birds promoting eco-tourism and
thereby indirectly helping in livelihood of local people. Velavadar National Park of Black
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Bucks (Antilope cervicapra) has also been benefited by various measures being taken in the
park area. With great improvement in the grassland species, palatable grasses and herbs,
Velavadar now holds one of the largest populations of Black Buck. Population of Lesser
Florican (Sypheotides Indica) has increased many folds besides number of Wolfs. World‘s
largest communal roost of wintering Harriers now migrates to Velavadar Park every year.
Regional Impacts of Narmada Water Supply
An independent Research Study (2003) conducted in the form of an undergraduate
dissertation at School of Building Science and Technology was focused on the ―Estimation of
the Effect of Narmada Canal on Ahmedabad and Surrounding Areas‖. The study has reported
that two existing reservoirs in Ahmedabad district having designed storages of 4.41 & 9.01
MCM which were dried up, have now received water due to Narmada Canal. Also 127
numbers of lakes in the district were filled up with Narmada water. Plausible impact on Nal
Sarovar Bird Sanctuary is also noted. Concluding on the contribution of Narmada Main Canal
to water supply for Ahmedabad City, the study revealed that by releasing around 1000 cubic
feet per second of Narmada water in the river Sabarmati around 80 bore wells were not
required to be operated any more. Instead around 96 million litres was extracted per day from
French Wells in the bed of Sabarmati river which had been lying redundant for the past two
years. This led to a saving of Rs. 125 thousand per bore well per month. On an individual
level, a household will save upto 50% of its earlier expenditure. It also brought out the factual
contribution of Narmada water saying ―The main problem of this region being water quality,
the Narmada water, if provided for along duration, will reduce that to a great extent alongwith
the groundwater dependency in the region.‖ Studying the impacts in terms of groundwater
recharge it said ―The groundwater scenario will not change for the confined aquifers, but
through the river the unconfined aquifers get recharged. The other changes in the groundwater
scenario will be mainly through the fields. The canals being lined will also help in
diminishing the waterlogging problems.‖ The study also mentions that Ahmedabad Urban
Development Authority have planned two major development projects based on Narmada
waters, which includes Sabarmati River Front Development Project and developing country‘s
first ever ‗Lake Grid‘ system encompassing 5-7 km radial peripheral area of the city.

CONCLUSIONS
Role of water in environmental enrichment can never be overemphasized. There are proven
strong inter-linkages between water scarcity, poverty, environment and sustainable
development. After all quality of life depends as much on healthy environment as on rising
standard of living. Sustainable development can be achieved only with adequate attention to
protection and in fact enrichment of environment. While evaluating any project from its
environmental impact point of view, the state of environment in pre-project scenario (the
baseline conditions) and the forecasted ‗without project‘ scenario are no way less important
than the forecasted ‗with project‘ scenario. Sardar Sarovar Project, India, one of the most
studied water resources development project, demonstrates the role of water in environmental
enrichment. Proper project planning keeping in mind the plight of the people can certainly
help in effectively rebutting the lopsided myopic worries. Before it is too late, let our heuristic
knowledge and wisdom prevail and be inherited to the next generations along with a better
living environment.
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Disclaimer
To the extent possible, care has been taken to base the contents of the paper on official and
published data about the Project. However, the views expressed in the paper are the individual
views of the authors and not necessarily representing the organization they work for.
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The Land of Azerbaijan Republic is located between Big and Little Kafkaz mountains from
geomorphologic aspect. It has rich underground and upper ground natural resources.
There are more than 300 different construction mines which are occurred during geological
eras. These natural resources are used in industry and plays important role of social lives of
people who are living in Azerbaijan. 2.9 billion cubic meters of these natural resources are
construction or related materials while 596 billion tons of these natural resources are raw
material of cement. These natural resources are distributed for sub groups as 31.5 % clay,
23.3% sand and pebble, 19.5% wall rocks in the shape of saw, 7.6% covering rocks, 4.7 %
construction sand, 3.1 % raw material of cement, 10.3 % different kinds of construction
materials. Also, lime stone, marble, travertine, marly lime stone, gabbro, conglomerate, tuff,
and porphyroid are the other important natural resources which have different usage areas for
Azerbaijan Republic. Reserves of all these natural resources are investigated in Azerbaijan
Republic.
In this paper, we searched costs and amounts of import and export of construction materials
for Azerbaijan Republic during 1994-2003.
Keywords: Construction materials, Natural resources
1. INTRODUCTION
The surface area of the Republic of Azerbaijan land is 86.4 km2. High Kafkas Mountains and
smaller hills covered by land, mountain side and by hills. Some of the construction materials
are used from ancient times for various reasons. For instance, in villages clay is used in
making the walls of houses and in making roof tiles and house hold goods. Stone and cement
making materials are also used in the country as social life standards are improved.
The exploration of construction materials in a greater magnitude started after beginning of
concrete making. Afterwards the mining and geological engineers of Geological Exploration
Institute of Azerbaijan have begun large scale investigation and discovered huge construction
reserves all over the country. People also used cement raw materials and limestone slabs for
making social and industrial buildings at a large scale in the construction of big cities.
The objective of these reserve studies is to establish the magnitude and quality of reserves. As
a result of these studies more economical reserves can be determined.
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For this reason the reports of committee of Geological Exploration Institute of Azerbaijan,
geological investigation institute, and Institute of building materials are examined and their
economical evaluation has been given.
2. AN ECONOMICAL EXAMINATION AND EVALUATION
According to the economical evaluation and investigation, the amount of reserves and their
potential is given below.
There are more than 300 different construction mines which are occurred during geological
eras. These natural resources are used in industry and plays important role of social lives of
people who are living in Azerbaijan. 2.9 billion cubic meters of these natural resources are
construction or related materials while 596 million tons of these natural resources are raw
material of cement.
The natural resources are distributed for sub groups as 31.5 % clay, 23.3% sand and pebble,
19.5% wall rocks in the shape of saw, 7.6% covering rocks, 4.7 % construction sand, 3.1 %
raw material of cement, 10.3 % different kinds of construction materials (lime stone, marble,
travertine, marly lime stone, gabbro, conglomerate, tuff, and porphyroid).
Clay is found in the plain regions of the country at Kur –Aras valley. The clay deposit is
extended over ApĢeron peninsula in large quantities. Ninety four clay deposits are discovered
which have a reserve potential of 191.6 million m3 27.2% of which are in Kur- Aras valley,
16.8% of these reserves are in ApĢeron peninsula. Today a total of 60.9 million m 3 clay
reserves come from 18 different clay fields in this region which used in the production of
clayey materials. Bricks and roof tiles made from the clay are produced from various small
factories in twenty cities in this region. In Ali Bayramli, industrial town clay materials taken
from plain regions are used in big quantities at making water drain pipes. Sand stones and
pebble stones are found in 69 different places which constitute a total of 1236.7 million m3
reserves. The biggest of these reserves are discovered at Velvelicay (35.4 million m3), Ismailli
(34.9 million m3), and Akstafacay regions (32.3 million m3). Today, a total of 562.3 million
m3 construction materials in great quantities come from 28 different fields in this region which
are used in the production of various materials.
Cement raw materials are discovered at 10 places which has a total of 596.4 million tones.
Quarries are opened up at these places according to the geology of the area. Today a quarry
which has a total of 231.5 million tone reserve is operated in Apseron peninsula and it is used
in production of cement at Karadag cement factory.
Building stones are discovered at 82 places which has a total of 649.5 million m3. These
reserves are divided into two distinct groups according to their chemistry and structural
properties. These groups are;
1. Raw stones,
2. Cladding stones.
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Raw stones are discovered at 58 places which has a total of 451.7 million m 3. 7 of these
reserves have 312.8 million m3 reserves. These reserves situated at ġahbulak, Güzdek,
Karadağ, TaĢ-Salahlı, Agdere, Qoviyatyar, and Dilogar towns.
Cladding stones and limestones are discovered at 22 places which has a total of 198.6 million
m3. The stones taken from 5 quarries are used in large quantities in making lime, karstic lime,
agricultural lime, animal feeding lime and painting building inside walls. The materials taken
from 3 quarries are used in making crushed stone and masonry stone. These reserves are
situated at Apserou peninsula, Gence-kazak, Yukari Karabag, mountainous regions of ġilvan
valley and Kuba-Hacmaz economical regions. Metamorphosed limestone marbles are situated
at Yukari Karabag, Nahcivan, Granogiorit, Gence-Kazak. Tuff stones and tuffy sandstones are
situated at Nahcivan regions.
Building sands are discovered at 9 places in Apseron peninsula which has a total of 32.7
million m3. This reserve constitutes 48.4% of the country‘s total reserves. 16 quarries sites of
total reserve 80.6 million m3 are discovered in all country. The largest of this reserve is
discovered at Sihlar village which is at Hazar sea shore.
As a result of this study, the discovered industrial raw material reserves in the country are
tabulated according to their situation by cities (towns) and their quantities are given in
Table 1.
Table 1. The distribution of raw materials according to regions of Azerbaijan
The Economic Region of Republic
Weight %
Total Azerbaijan
100
Apseron
18.6
Kuba-Hacmac
6.4
Daglik Sirvan
4.3
Seki- Zakatala
9.5
Merkezi-Ovalik
12.7
Genc-Kazak
14.6
Yukari-Karabag
20.6
Kelbecar-Lacin
5.1
Lenkoran-Astara
1.4
Nahcivan
6.8
The largest quantity of construction material is in Yukari Karabag and Apseron regions as it is
seen in Table 1. Lenkoran-Astara deposit has the smallest reserve potential.
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3. THE ECONOMICAL EVALUATION OF RESERVES, AMOUNTS OF IMPORT
AND EXPORT OF TRAVERTINE MINES OF AZERBAIJAN
Four travertine mines have been discovered in the land of Azerbaijan Republic according to
Geology Committee reports 1968-1972. The travertine mines in Azerbaijan had become
during med Quaternary.
Kubatlı travertine mine has 2457000 m3 reserves which have not been used yet. Buzdov mine
is in the Nahcivan region. This mine has 8263000 m3 reserves and has not been used. Sahtahti
travertine mine is in Nahcivan region and has 7300000 m3 reserves. Karadas mine is in
Nahcivan region and has 1750000 m3 reserves. Today this mine is not performed. All the
mines mentioned above have been closed due to not being established factories and difficulty
of transportation
Table 2. The amount and worth with percentage of raw travertine and marble had been
imported between 1994 and 2003

Year

Amount
(tons)

1994

220.86

1995

902.55

1996

1368.31

1997

2352.86

1998

3777.8

Worth
Amount
(thousands of (%)
dollars)
78.7
27.166
72.833
91.96
6.31
147.18
0.88
0.775
0.060
84.238
199.68
11.498
4,239
0.0000023
56.05
19.31
14.59
934.88
5.202
3.078
1.750
47.13
1799.0
42.65
10.06
0.1455
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Worth
(%)

Country

22.37
77.62
69.296
25.08
2.84
1.41
1.35
64.33
31.926
3.11
0.62
10.82
82.73
2.05
1.296
2.059
0.963
86.0
11.18
2.568
0.172

Iran
Kyrgyzstan
Iran
Kyrgyzstan
Ukraine
Turkey
United Arab Emirates
Iran
Turkey
Russia
United Arab Emirates
Iran
Turkey
Russia
Ukraine
United Arab Emirates
Greece
Turkey
Iran
Russia
Italy
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Table 2. Cont.

1999

3588.1

387.2

2000

5468.1

470.3

2001

973.7

64.0

2002

209

17.8

2003

9374.7

1130.6

57.56
32.46
9.969
1.1x10-7
55.98
25.12
15.41
2.209
1.09
0.179
0.0018
58.8
20.81
20.39
66.98
33.02
65.68
12.24
22.10
0.0750
0.0250

52.09
16.83
31.06
0.007
56.687
16.967
22.56
0.489
1.44
1.70
0.106
40.30
35.15
24.55
62.92
37.08
50.05
7.60
41.69
0.608
0.052

Iran
Russia
Turkey
Spain
Iran
Russia
Turkey
Georgia
Ukraine
China
Italy
Russia
Iran
Ukraine
Iran
Ukraine
Iran
Russia
Turkey
India
China

Azerbaijan‘s economy was in bad shape in the first years of independence like other members
of former Soviet Union. Azerbaijan started to improve its economy after 1994. New
investments come from foreign investors. Some factories are privatized and after maintenance
are started to production such as Garadag cement factory. Others signed agreements with
foreign investors to build new factories.
New subways, underground highways, hotels and entertainment centers are started to build in
large cities. Azerbaijan Republic imported different construction materials such as marble and
travertine which have a large usage in construction addition to its own resources. Today,
Azerbaijan‘s travertine mines are not operated. Some samples of these mines are displayed in
International Izmir Fair in 2005. Turkish investors interested in travertine mines in Nahcivan.
These investors are thinking to sign some agreements to use related mines. If this happens,
both sides will have economic advantages. Products of this mine will have areas of use in
Nahcivan and cities located in eastern Turkey. Azerbaijan buys raw marble and also products
of marble and travertine from Russia, Ukraine, Kazakhstan, Kyrgyzstan, Iran, Turkey, Italy,
and Spain. The amounts and worth of imported travertine are listed in the Tables 2 to 3 below
for different years and different countries.
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Table 3. Amount and worth with percentage of processed travertine and marble and
countries where it had been imported between 1999 and 2003
Year

Amount
(tons)

Worth
(thousands
dollars)

1999

2853.7

1086.5

2000

409.2

2106

2001

1636.0

216.2

2002

2129.3

209.5

2003

2556.7

244.2

Amount
of (%)

Worth
(%)

Country

61.24
34.59
29.33
0.59
0.395
0.245
31.28
32.02
21.15
8.79
6.72
53.31
37.57
8.22
0.90
39.40
33.85
26.74
44.52
44.25
7.77
3.45

13.72
81.29
2.64
0.614
0.230
1.47
73.5
5.75
11.96
3.98
4.89
25.02
30.20
44.54
0.23
37.80
42.58
19.62
55.85
35.29
5.97
2.90

Iran
Turkey
Russia
Italy
U. Arab Emir.
U. Kingdom
Turkey
Iran
Russia
Kazakhstan
Italy
Russia
Iran
Turkey
Italy
Iran
Turkey
Russia
Turkey
Iran
Russia
Italy

Republic of Azerbaijan had imported 28236.865 tons of raw travertine and marble between
1994 and 2003. Government paid 5232.57 thousands of dollars for this material.
Tables 4 and 5 give the amounts of trade of raw materials and products of travertine and
marbles for different countries in order, respectively.
Table 4. Trade for different countries in order (raw material)
Year

19942003

No.

Country

1
2
3
4
5
6
7
8
9
10
11
12
Total

Iran
Turkey
Russia
Ukraine
Kyrgyzstan
Georgia
U. Arab Emir.
Greece
China
India
Italy
Spain

Amount
(tons)
16587.49
5671.985
5092.01
457.40
217.86
120.80
73.30
41.19
12.20
7.00
5.60
0.04
28236.865
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Percentage
(%)
58.74
20.08
17.86
1.62
0.77
0.43
0.26
0.15
0.04
0.03
0.02
0.00014
100%

Worth
(thousands of
dollars)
1620.20
3087.30
328.73
45.40
98.01
2.30
22.49
9.01
8.60
6.90
3.60
0.03
5232.57

Worth
Percentage
(%)
30.96
59.00
6.30
0.87
1.87
0.050
0.430
0.1720
0.1640
0.1310
0.0700
0.00061
100%
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The total amount of treated travertine and marble products had been imported by The
Republic of Azerbaijan between 1999 and 2003 is 9584.9 tons. The government paid total of
3862.4 thousand dollars.
Table 5. Trade for different countries in order (products of travertine and marbles)
Worth
Worth
Year
No.
Country
Amount
Percentage (thousands of Percentage
(tons)
(%)
dollars)
(%)
1
Iran
4464
46.57
1891.8
49
2
Turkey
3108.4
32.43
1359.8
35.2
3
Russia
1810.7
18.90
563.7
14.6
1999- 4
Italy
147.5
1.53
24.9
0.64
2003
5
Kazakhstan
36.0
0.38
8.4
0.21
6
U. Arab Emir. 11.3
0.12
2.5
0.064
7
United
7
0.074
11,3
0.29
Kingdom
Total
9584.9
100%
3862,4
100%
Azerbaijan Republic exported raw marble and travertine mainly to Russia and limited amount
to Iran. It has exported 3766.24 tons (worth of 35.96 thousand of dollars) of marble and
travertine to Russia in 1994. In 1995, 330.61 tons of marble and travertine are exported to
Russia and Iran. There is no export of marble and travertine in 1996. Total 50 thousands of
dollars worth of 120 tons of marble and travertine, 83.3% to Russia, 16.7% to Iran, have been
exported in 1997. In 2001, 0.3 tons of marble and travertine products, worth of 0.2 thousand
of dollars, are exported to Turkey. In 2002, 14.1 tons of products are exported to Russia for
1.6 thousands of dollars. In 2003, 0.9 tons of products are exported to Russia for one thousand
of dollar.
4. CONCLUSIONS
The following findings are given as a result of this work.
1. It was very important that the discovery of great reserve potential of construction
materials in republic of Azerbaijan has increased economic development of the
country.
2. Construction materials which are discovered at scattered in various places of the
country creates difficulty in them at industrially developed cities due to transportation
costs.
3. The largest construction material reserves in Yukari Karabag 20.5 of total reserves
and Apseron regions 18.6 of total reserves Lenkaran- Astara deposit has the
smallest reserve potential of 1.4 of total reserves.
4. Travertine and marble are used in floors, walls, stairs, bathrooms, and counter tops of
residential buildings. Also they are used in the design of cemetery stones, architectural
monuments, underground passes underground metro stations.
5. The foreign investors and entry of foreign capital are needed for Buzdov, Sahtahti,
Karadas travertine quarry operations with large capacity of machinery.
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6. Azerbaijan imported marble and travertine from Russia, Iran and Turkey since 1994,
due to the help of economic aids of these countries.
7. Azerbaijan marble and travertine imports increased steadily from 1994 up to present
accordingly1994, 220.86 tons, 4 times more in 1995, 6 times more in 1996, 10 times
more in 1997, 17 times more in 1998, 16 times more in 1999, 24 times more in 2000,
4 times more in 2001, 1 time more in 2002 and 42 times more in 2003.
8. The total amount of 28236.865 tons raw marble and travertine (worth of 5232.57
thousands of dollars) is imported during 1994-2003. The percentages of imports were:
58.74 % from Iran, 20.08% from Turkey and %17.86 from Russia.
9. 3862.4 thousands of dollars of worth 9584.9 tons processed marble and travertine is
imported during 1999-2003. The percentages of imports were: 46.57 % from Iran,
32.43% from Turkey and %18.90 from Russia.
10. The total amount of 4336.81 tons marble and travertine sales (worth of 167.29
thousands of dollars) is exported in 1994, 1995, 1997 and 2000. The percentage of
export sales were: 99.28 % from Russia, 0.72 % from Iran.
11. The total amount of 15.3 tons processed marble and travertine sales (worth of 2.8
thousands of dollars) is exported in 2001, 2002, and 2003. The percentage of export
sales were: 92 % from Russia, 5.88% other countries in Russia, %1.96 from Turkey.
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There are many yacht care- reparation- production plants (slipway plants) providing services
especially for yacht tourism throughout the Mediterranean coast in Türkiye. These plants,
very beneficial for the national economy and located in popular tourism centre, entertain
environmental risks along with them on account of both their locations and deficiencies of
infrastructure. These environmental problems can be classified as soil, water and air pollution,
noise and image pollution what is more yacht security, labourer health and danger of fire.
It seems obligatory that the available plants should be evaluated in terms of environmental
effects and some precautions should be taken for the solutions of likely problems. These
precautions may sometimes require applicable amendment process and sometimes
construction of modern plants in a new region.
In this study, the ideas regarding the identification of environmental problems stemming from
Fethiye Yacht Slipway Plants and solutions for them are stated.
It has been stated in the research that Fethiye slipway plants are extremely primitive not only
for they cause noise and image pollution but also there is heavy metal pollution on soil and
this may be a crucial indicator for water pollution as well. The location and topographic
characteristics of the slipway can not give way to applicable in-situ modernization. Karaot
region has been decided out of many alternatives for the new modern plants. It is compulsory
that the plant units to be constructed in the defined region should be prepared as a project
applying current technology and all kinds of waste (solid, liquid, gas) should be taken under
control and eliminated. In accordance with the detailed geological-hydrogeological research
conducted in the region some suggestions for the constructions of the plant units and
prevention of the likely environmental problems have been put forward.
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1. INTRODUCTION
In Türkiye, of which all three sides are surrounded by sea, ship, ferry, steamboat, boat, yacht,
vessel and such marine vehicles are very important in transport. It is hard to say that the
environmental effects of these vehicles are taken into consideration seriously neither while
they are under way nor when they are at the harbour, on the marina, on the slipway, at the care
and reparation places. Especially, the spillways furnishing services for yachts and vessels both
nationally and internationally throughout the coast-line of Mediterranean and Aegean Sea
with a high tourism potential have been providing very important inputs for the national
economy. However, it has been conceived that the slipway places determined without
considering the scientific criteria along with the primitive operating methods cause severe
environmental damages. Among the groundwater pollution in the alluvial aquifers of narrow
coastline and sea pollution come in the front ranks.
During the EU adaptation process, as in the case of many other issues, environmental effects
of available yacht slipway, care, reparation and production plants need to be evaluated. In this
evaluation, taking precautions against the likely problems seems to be obligatory. These
precautions may sometimes require applicable amendment process and sometimes
construction of modern plants in a new region. In determining the location of slipway plants,
construction and operating process along with the environmental effects seen after operating
need to be taken into consideration.
Before discussing the environmental effects of the available plants and precautions to be taken
on the Fethiye sample, it is useful to state the close definitions of the actions carried out
within the activity and plant units.
2. ACTIVITIES PERFORMED IN SLIPWAYS
The activity units performed in yacht slipway-care, reparation and supply plants can be
divided into five groups.
The units assumed to be performed in the sea are the parking areas used as waiting places by
the yachts after they are lowered to the sea and for the purpose of being pulled towards the
shore. These are structures like breakwater.
The units assumed to be performed between the sea and the land; the units between the sea
and the land are vessel pulling ramp, mortise-chisels and transport roads. During pulling and
shipping as there is no care and reparation process, no negative effect to the environment is
expected. However, before the vessels are fixed on to the parking area, the mussels and
mosses on their underwater body are got rid of, washed and even the bilge is cleaned. The
units assumed to be performed on land, in open air; these units are open parking areas and
open production-care-reparation places. No activity is carried out in open parking areas, these
places are only to be used for parking purposes. Hence, no bad effect to the environment is
expected. However, when the likely damages of the wastes as oil and fuel poured out from the
yachts while they are waiting are taken into consideration, the leak proof characteristic of the
base is important.
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Open production-care-reparation places are areas where solid and liquid wastes may occur
during the processes to be applied. At this point, in order to gather the solid and liquid wastes
and to get rid of them, a suitable surface system of drainage is crucial.
The units assumed to be performed on land, in a close place; these units are divided into two
main groups as well. The first group includes administrative building, guest house, social
plants and other vital places, while the second group includes factory, dye-house, service
depot and such structures. The vital places seem to be no bad effects to the environment.
There is no emergence of liquid waste, because wood, fibre, PVC, and metal materials are
used in the factories. Solid wastes on the other hand need to be gathered for recycling or
stored in landfill. Newly produced, cared and repaired vessels need to be dyed. Besides the
technical precautions taken in the dye-houses, all dye stuff need to be environment friendly.
Moreover, ISO standards need to be abided by. During dying process; labourers‘ health,
preparation and fulfilment of emergent activity plans shall be taken into account.
Other plants; other plants are those such as generator, refining, storage tank, fire station that
render assistance the activities of the plants. Impermeable bases and drainages of all these
structures need to be carried out according to their features.
Recreation areas; these areas are related to environmental system. Some active and passive
areas such as walking and relaxation places will be created all along the unoccupied places,
moreover these plants and the environment will be formed as one unit.
As an example study for the analyzing the environmental effects of slipway care-reparation
and production plant that is already operating, Fethiye plants, which have considerable
potential in our country, have been chosen. The emergent precautions to be taken at those
plants of which environmental damages have been searched and the activities for modern
plants in the region have been described in detail for the purpose of their becoming a guide for
other plants.
3. CURRENT CONDITION OF THE FETHIYE SLIPWAY PLANTS AND
ENVIRONMENTAL PROBLEMS
Throughout the slipway places, the activities having commenced in an amateurish way in
1980s and providing inputs for the national economy at present have recently become an
important issue. Nevertheless, it can be clearly seen that yacht production-care-reparation
plants haven‘t been included in the urban plans. Plants willing to furnish services in the sector
have been trying to continue their activities in unsuitable conditions regarding the
environment and their own working locations. Especially the fact that there is no plant to
furnish service in international standards is an undesirable case in terms of both foreign
currency and the esteem of our country.
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The activities performed in current yacht care-reparation areas are in the form of annual care
fulfilled each year and general care fulfilled bi yearly. During the annual and general care,
firstly seashells and similar substances on the lower part of the vessel are scraped off with the
help of steel ropes and poles. In this process, the shells of sea animals and some dyestuff are
scraped. Afterwards, in accordance with the care type, emery, paste, coating and dying
processes take place. When the inner parts of the vessel are being cleaned, wastes called bilge
accumulated on the ground need to be washed and released. Once all these processes have
been completed, its last dye should be carried out and then the vessel should be landed on the
sea again. All the wastes emerging after cleaning and dying processes are left on the natural
ground so that they partly filter into underground and partly flow into the sea.
The study of the soil pollution caused by the plants in Karagözler region (Figure 1) within the
town has been found very interesting with regard to the issue‘s coming to light and new plants
being considered. It has been found that as a result of chemical analyses of eight soil samples
provided from an excavation research in ACME-Canada laboratories (ICP-MS method),
concentrations of Cu, Pb, Zn, Ag, Ni, Co, Mn, As, Cd, Ti, Al, Hg and Se are higher (Table.1).
In consequence, it is natural that an individual can expect soil heavy metal pollution stemming
from plants that have been going on their activities for over 25 years, also from groundwater
and sea water as well.
The fact that the available plants in the town (Karagözler) cause noise and image pollution in
addition to soil, water and air pollution, entertains such environmental risks as yacht security,
labourer health and security. This situation indicates that the current plants will not be able to
continue their activities within the region and new modern plants are obligatory.

Figure 1. A view from the current plants (Karagözler).
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Table 1. The results of chemical analyses of the taken soil samples.
Sample
Number

Cu
(ppm)

Pb
(ppm)

Zn
(ppm)

Ag
Ni
(ppb) (ppm)

Co
Mn
As
Cd
Ti
(ppm) (ppm) (ppm) (ppm) (%)

G-1

1.86

2.54

49.6

11

4.4

1-1

2597.66 508.33

2-1
3-1

Hg
Se
(ppb) (ppm)

577

0.3

0.01

0.128 0.99 <5

<0.1

2078.4 102.8

916

6.1

1.65

0.017 0.58 1762

0.4

9756.26 1497.07 4165.8 497

1501.7 84.7

778

5.7

1.01

0.016 0.62 3402

0.3

3033.18 388.57

619.5

1004

10.0

0.81

0.043 0.46 7051

0.2

2098.4 187

3492.5 366

6.5

Al
(%)

36.1

4. ACTIVITIES FOR MODERN SLIPWAY PLANTS IN FETHIYE REGION
4. 1. Selection of Location
Totally nine alternative areas have been selected by Fethiye Municipality, which decided to
close the slipway plants within the town in 1999, with the consideration of various criteria for
environmental friendly modern new plants (Figure 2).
Among the alternative areas Karaot district has been specified as the most suitable location
for its effective characteristics stated below.
Big enough to fill a long term need,
The ownership belonging to the Treasury,
Convenience of its topographic structure,
Remote to residential areas close to the highway,
In a good central position so as to fill the region‘s need,
At the point equilibrating the socio-economic balance in the regional scale
4.2. The Position of the Specified Location for the Project
Access to the specified location is fulfilled by turning to south approximately at the 10. km of
the Fethiye Göcek number 6 highway and going straight ahead 1.5 km. on that way.
In the western part of the activity area, there is a reedy and bushy field growing up in Akgöl
coastal marshes, in the north there exists a heavily forested area mostly covered with needle
leaves, within the location and in the eastern part there are partly bushes and partly dry
agricultural fields. The quota of the location on which activity units will be constructed is a
flat area changing between 0.50 - 2.5 m. The heights around the activity location are Karaot
hill (44 m), Karanlık hill (65 m), Meteriz breach (144.9 m) and Küçük Katrancı (33 m).
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Figure 2. Location map.
5. GEOLOGY AND HYDROGEOLOGY OF THE SELECTED LOCATION
Knowing the geological and hydrogeological characteristics of the location seems essential so
as to discuss the feasibility of the activities on that location as well as the effects of the local
water sources, to Akgöl close to the area and to deeply consider the plant units and the
precautions taken against environmental problems.
5.1. Geology of Study Area and its Surroundings
On the study area, the Marmaris peridotites mostly seen throughout the west Mediterranean
coastal line make up the dominant lithology. There are alluvial precipitated areas formed with
the effects of rivers, lakes and seas on the Marmaris peridotite (Figure 3).
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Figure 3. Geological map of the study area and its near surroundings (ġenel, 1997).
Since the contemplated plants will be constructed on these alluvial units, macro characteristics
of the ground have been determined by using drills at four different points (Figure 4). In the
boreholes whose locations are signed in the maps in Figure 4 and whose depths change
between 1.50- 3.50 m there take place consecutively 20-50 cm vegetable soil, brownish sandy
clay up to 1.00 m. and after this depth there are completely green sandy, gravely clay,
argillaceous sand and gravely levels (Figure 5). On the sandy levels, water is seen to run out
of the surface. The well number 3 has absorbed clay until 2.40 m, after this depth water on the
level of gravely sand has risen to 87 cm.
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5.2. Hydrology
In the study area the average annual precipitation has been specified as 808 mm. The
calculations done according to Thornthwaite method have already indicated that the potential
evaporation (Etp) is 1446 mm whereas the real evaporation (Etr) is 431.6 mm.
In a basin as large as about 1.4 km² there are totally 1,147,059 m3 precipitations.
Approximately 612,332 m3 of this fall evaporates, the remaining 534,727 m3 water flows
through dry rivers or floods on the surface into Akgöl and Mediterranean sea depending on
territory slope while some of it flows into groundwater recharge on rocky terrain through
fractures and cracks, on alluvial terrain through the gaps between the pieces.
5.3. Surface Waters
5.3.1. Streams
There is not a stream which is constantly feeding the basin. Dry streams indicated as dashed
lines on geology maps (Figure 3) start flowing in rainy seasons. However, the flow rates of
these dry streams haven not been measured so far. Moreover, some water is supplied for a part
of the activity area and for the agricultural areas in the south from Kargı stream, which is in
the eastern part of the research area. The fact that the activity is affected badly by overflowing
of Kargı stream is out of question.
5.3.2. Akgöl Lake
The surface square of Akgöl, which is in the western part of the activity area, was calculated
by making use of the measurements in July 2005 as nearly 86,400 m² while the size of the
swampy area around it was calculated as 227,874 m². The deepest point of the lake was
measured as -1.59 cm and since the depth suddenly increases beginning from the shore on the
bathymetry map, average depth of water size has been accepted to be 65 cm (Figure 6). Water
volume of the lake has already been determined as 56,160 m3. Since there are reeds in the
region considered as swamp, when the difficulties in determining the sideline of the swamp
and lake shore are taken into account, water size of the lake increases much more. The fact
that water level of the lake is the same as sea level and there is no channel for surface flow
(Figure 6) indicates the underground flowing from coastal sands. During the times when the
lake is fed a lot and the level is high there appears a flowing from the lake to the sea.
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Figure 4. Engineering and hydrogeological map of the selected area (Karagüzel & Mutlutürk,
2005)

Figure 5. Sections of the boreholes (Karagüzel & Mutlutürk, 2005).
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Figure 6. Akgöl bathymetry map (Karagüzel & Mutlutürk, 2005).
A flowing channel is clear on the bathymetry map. During summer when the evaporation is
high, flowing is seen in reverse direction. As a matter of fact, in the field research conducted
on 25 July 2005 it was found that water level of the lake is lesser than sea level and there is a
flowing from sea towards the lake. The water of the lake, which has a connection to the sea, is
salty.
5.4. Hydrogeology
5.4.1 Hydrogeological Characteristics of Lithological Units
In this section, water bearing (being aquifer) characteristics of the geological (lithological)
units are evaluated.
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5.4.1.1. Peridotites
The unit described as the Marmaris peridotite and charted on the heights around the activity
area is made up of serpentine ultramafic rocks (Çapan, 1980). These rocks unit constituting
generally impermeable border conditions may consist of some water in its faults and cracks.
These waters in patches can run out in the shape of seasonal sources or feed the alluvial

aquifers in lateral position (Doyuran et all. 1999).
Fractures and cracks may give way to the water‘s gaining pressure in the regions
including groundwater. In A-1 artesian well whose location is shown in Figure 4,
the peridotites under the alluvial cover as thick as 20 m this well started working
in the positive artesian conditions (Based on the information obtained from local
community in the area).
5.4.1.2 Alluvium
Alluviums mapped in the study area and surroundings are formed by the layers
with clay, silt, sand, gravel and other combinations lining up consecutively.
Those alluviums common in Mediterranean coastal line are lateral transitive
altogether with coastal sands and sand cone on hillsides as well as slope wash.
They also have hydraulic connections (Doyuran et all. 1999) and are described
as aquifers.
In the activity area, there is a deep well inhibiting all thickness of the alluvium.
However, from the artesian well (A-1) whose depth is nearly 80 m in the eastern
border of the activity area water flows through the entrance of the well with 5 l/s
flowing rate as a positive artesian condition. On the other hand, no positive
artesian condition has been seen in the number T-6 pump well this is
approximately 170 m in the northern part of this well and with the depth of 85
m. In T-6 number pump well piezometric water level has already been measured
as 1.35 m. The alluvial thickness in both wells is nearly 20 m and the possibility
of an increase in the water pressure is high due to the slopes of the impermeable
clay layers in alluviums.
Groundwater can be obtained from shallow wells of 6-7 m by using water
pumps within the activity area and its surroundings.
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5.4.2. The Map of Groundwater Level
In June 2005, levels were measured in the new shallow wells in the area (Figure
4) and in available pump wells in order to determine the levels and flowing
direction of the groundwater in the activity area. On the map of groundwater
level it is clearly seen that beginning from the shore groundwater quota reaches
1.5 m on hillsides. When the flowing directions are taken into consideration in
the region, it has been found that groundwater is fed from the north and
northeast parts while it runs out from the eastern part of the activity area into the
Mediterranean Sea and from the northern and western parts into Akgöl. The fact
that the flow direction of the groundwater is from northeast to southwest
indicates that there is a lateral feeding from the stream in the delta region where
Kargı stream bears to sea.
6. WATER CHEMISTRY AND QUALITY
In Karaot district, where the complex of yacht slipway care and supply has been
planned, groundwater (from shallow and deep wells) and surface (lake) samples
were taken from totally 5 points shown in the Figure 4 in order to determine the
quality of lake and groundwater prior to the activity. At the time of sample
process, EC, temperature and TDS, pH were measured on the field.
Chemical analyses of the water samples have been conducted and the collective
results are given in Table 2.
ġahinci (1991) suggests that ultrabasic rocks (peridotite, serpentine, etc.) are
rich in such elements as silica, magnesium, iron, calcium and the waters running
out from those rocks are rich in magnesium and iron. When Table 2 and Figure 3
is examined, high Cl, Fe, Hg, K, Mg, Na, Si proves that groundwater in the
region are fed by the rocks.
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Table 2. The results of chemical analyses of the water samples.
Sample
Number

Cl
Fe
(ppm) (ppb)

Hg
(ppb)

K
(ppb)

Mg
(ppb)

Na
(ppb)

Si
(ppb)

K-6

248

20

75.7

2002

52594

9006

8379

A-1

230

23

100.4

511

58578

4415

13628

Lake

5786

<1000 2887.2 113816 605435 3651652 26567

T-2

298

124

96

910

56583

9121

14857

T-4

322

267

138.7

649

55291

5192

13136

246

0.1

91

<50

<50

170

Standard 2

That the high HCO3 concentration (300- 400 mg/l) is higher than those in ultrabasic rocks
(150-200 mg/l) indicates that there is another feeding from rocks with carbonate. As the rocks
with carbonate do not come up in the basin, it can be said that an underground feeding takes
place. The fact that there is artesian condition in deep wells supports the thesis of underground
feeding.
In the classification done according to Piper, Akgöl‘s water with alkalinity, carbonate
alkalinity, NaCl, NaSO4 and KCl is believed to be in the sea and very salty waters group
(Figure 6). That anion, cation and all the other element concentration are higher in the water
sample from taken the lake than in groundwater indicates both the lake is not fresh water and
sea water mixes with it. According to the chemical analyses carried out in ACME laboratories
large quantity of anion, cation and heavy metal concentration exceeds the standard values
(Table 2). This situation can be explained with ion concentration density as a result of sea
water and evaporation. In addition to that, it is in harmony with Piper diagram. However,
while Hg concentration is in the level of (2887.2 ppb) in the lake water, and in the
groundwater Hg concentration values range 75.7-138.7.
Since there is no pollution such as industrial establishment, agricultural activities within the
basin, Hg concentration with the toxic effect is thought provoking. Although there is no
quicksilver source in near surroundings of the basin, ultramafic rocks and according to a
geology map (ġenel, 1997), basic volcanic rocks on the bases of periodites constitute suitable
geological environments for quicksilver sources (Gökçe, 1995). When the regional geological
structure is taken into consideration, Hg concentration needs to be completely geological. As
anthropogenic origin, firstly Fethiye-Muğla highway, going through north of the research
area, recurs to the mind. Analyzing the origin of quicksilver concentration is another research
topic. According to the findings at this stage of the research, consumption of groundwater as
drinking water is assumed to be harmful.
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These chemical analyses will also be used for the comparison of pollution amounts before the
plants are constructed in the region.
7. PLANTS‘ APPLICATION TO THE REGION
The plant units have been applied to the considering the geological, hydrological and
hydrogeological characteristics as well as the topographic features of the activity area (Figure
7). In this application process, the following determining factors are seen.
Projected field of the plants is on an alluvial base consecutively made up of clay, sand and
gravelly sand. It is necessary that in the course of the plant units getting projected, they are
examined geotechnical in detail. Base conditions and the flowing directions of groundwater
need to be considered seriously.
According to the groundwater level map, the feeding of these waters is from north and
northeast while their running out (flowing direction) is towards the Mediterranean and Akgöl.
When the size of the water gathering basin, geological structure and pressure wells of the
river basin are taken into consideration, it has been concluded that the Akgöl Lake is also fed
by aquifer and neighbouring basins. The fact that there is an impermeable clay layer in the
surface of the wells opened in the plant area indicates that there is no feeding from surface
and imperviousness precautions taken to preserve the water sources in that area do not effect
the feeding of groundwater, moreover there is no reduction in Akgöl‘s feeding.

Figure 7. Draft settlement plan of the plants projected in Karaot district.
That Hg concentration has already been seen in lake water and water analyses in
alluvial areas indicate the impossibility of using these waters as drinking water.
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Even though the clay layer as thick as 1.0-1.5 m at the top of the activity area
enables the natural impermeability, some precautions should be taken against
groundwater and surface water (sea and Akgöl) pollution stemming from the
activities in that field. At this place, drainage activities, collection and
purification of surface and waste water is compulsory. Observation wells are
essential to monitor the quality of groundwater.
In the region, uncontrolled wells should not be allowed and as a result of sand
dune movements, Akgöl‘s closed surface channel with the Mediterranean should
be open again so as not to damage the ecological balance of Akgöl‘s feeding and
water level, and to provide the domestic water for plants.

8. CONCLUSIONS
According to the results of soil analyses conducted throughout the region with
available plants in Fethiye, the exceeding heavy metal pollution on soil indicates
how risky slipway plants can be throughout the country. In the event of
continuing the activities in these unimportant places, pollution will increasingly
go on and removing the groundwater and coastal pollution will be impossible to
deal with.
Rehabilitation activities are thought to be obligatory in the plant areas whose
actions have already been ceased.
Those plants with all kinds of danger to the environment are unfortunately
constructed on coastal areas with high tourism potential. For this reason,
selection of a suitable location is crucial. All the environmental issues that may
occur in construction, operating and post operating stages should be considered
seriously. Analyses of environmental problems such as the effect of selected
location to plant units and water sources are as obligatory as the geological and
hydrological investigations to find solutions to them.
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ECOLOGICAL CONDITION OF THE ISSYK-KUL REGION.
Tynybekov AZAMAT
Kyrgyz Republic
azamattynybekov@mail.ru

In Kyrgyzstan there are about 1923 lakes, with general area of 6836 sq.km., 84 % of lakes are
located in a mountain zone (3000-4000 m. above sea level). One of such large lakes is IssykKul. Height of its arrangement is 1600 m., depth is 668 m and length is 178 kms., the width
is 60 kms, lake with no runoff also has increased mineralization and temperature of water: in
the summer about 24 Celsius, in the winter 4 C.
The lake Issyk-Kul is located in a northeast part of Kyrgyzstan at the bottom of the deep
tectonic hollow surrounded by the ranges Kungei and Teskeiî.
Issyk-Kul one of the biggest and deepest lakes of the planet. The originality of a geographical
position, climatic, hydro-geological, hydrochemical characteristics, cause really unique
features of this reservoir. 134 rivers flow into the lake. Many of them originate in eternal
glaciers. In a warm season more than 60 % of a drain of the rivers fall to glaciers. The lake
has no a drain, it accumulates in itself those mineral substances that the rivers and rains bring.
Climate in coastal areas marine mountainous, in high mountains - sharply continental.
Average January temperature changes in limits from -1,5 up to-5,6 C and goes down with
height. In the summer above Issyk-Kul hollow the area of thermal depression is established.
The monthly average temperature of July varies in limits 17-19 C and goes down with
increase of height of district up to 10 C. Mid-annual amount of deposits 200-350mm. With
increase of height in process of progress to a watershed of a ridge the quantity of deposits is
increased up to 600 mm.
The coast of lake Issyk-Kul is recreational territory where annually there comes a plenty of
tourists. Number of constantly living population on the data collected 1999 makes in
Tonskom area - 46701 people, and in Djeti-Oguz - 74414 people. However it is necessary to
notice that, the southern coast of lake Issyk-Kul is subject to dangerous natural and industrial
risks.
In territory of considered area the following natural processes and the phenomena are shown:
earthquakes, have sat, high waters, snow avalanches, landslides and taluses. Snow avalanches,
heavy winds, a hailstones, frosts, downpours, pulsation and Melting of glaciers, forest fires
etc.
All these natural processes are typical for mountain regions and in case of their extreme
display when there is a threat for life of people and integrity of engineering constructions and
communications, these natural processes pass in the category of dangerous. Dangerous
natural processes, in zones which defeats gets (in full or in part) settlements and their
infrastructure, destabilizes economic and social conditions and cause emergency situations.
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Distribution, repeatability, damage of listed natural processes are shown each year, and it is
necessary to note, that by virtue of feature of a mountain relief in territory of Kyrgyzstan at
occurrence of acts of nature may be formed so-called "synergetic" or in other words
multistage, joint nature-industrial accidents.
Seismicity of region:
Susceptibility of settlements of seismic danger in considered territory is characterized by the
following data. In Dzhety-Oguz area in a zone 8-9 mark seismic danger 22 settlements are
located (villages Barskoon, Tamga, Kichi-Gargulchak, Ak-Terek etc.) with an aggregate
number of the population over 30 thousand persons (living in 6400 housing constructions). In
Tonskom area in a zone of 8-mark seismicity is 7 settlements (Kadji-Sai, Bokonbaevo ) and
3170 housing constructions in which 22 thousand persons live.
High waters:
The danger of high waters is important in the valley of Ton river , because in the upper part of
the river there are 3 glacier lakes , which have 1 category of danger to break . The probability
of their break is increased with global warming a climate so on result of research it was
received, that on Tien-Shan the maximal warming by 0,6 C. Per one year it is marked in
average to a mountain zone Internal Tien-Shan, minimal on 0,2 C to a high-mountainous
zone. In a seasonal course the greatest warming mentions fall-spring months (1,1-0,8) and to a
lesser degree July in a high-mountainous zone of all 0,1.. For a congelation Tien Shan the
negative greatest effect in a similar situation renders rise in temperature in autumn and spring
months on 0,5 degrees, i.e. causes increase the period of thawing for 30-40 days that conducts
to essential acceleration of thawing of glaciers.
Earth flows in Dzhety-Oguz area limit the area of the influence to a mountain part and
adjoining to its undermountain zone. Therefore a zone of defeat of such streams are limited
by channel of the rivers. In the Dzhety-Oguz area in flood dangerzone the general area of
1,097 sq.km.There are 9 settlements with the population more than thousand persons. In
Tonskom area the general area of flood danger sites makes 0,16 sq.km. with the population
more than 200 persons.
The period of danger of passage freshet and earth flows in the area, connected with features of
a hydrometeorological mode is stretched for 5 months. The most dangerous is July. This
month it is necessary 39 % of cases of passage freshet and earth flows, further on a degree of
danger go June - 28 %, May - 13 of %, August - 11 of %, September - 9 of %. High waters
and earth flows may be generated in March, April, October, however on the capacity they
concede to streams of June - September and to maximal do not concern .
Snow avalanches:
Put an insignificant direct material damage, but indirect their consequences of flow it is very
hard, the main danger of snow avalanches that in them people annually perish. As a whole on
Issyk-Kul areas for the period of 1951-1985 it is registered 3936 avalanches.
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Within the limits of considered territory it is the most active avalanche activity it is shown in
river basin Barskoon, in area of pass Seok. The most active avalanche activity in the top highaltitude zone, in area of pass Barskoon where special danger is represented with Snow-ice
avalanches. Huge blocks of ice, coming off from glaciers repeatedly broke the motor vehicles
moving on motorway Barskoon-Uch-Koshkon (Kumtor)
Duration of snow avalanches danger in the period on range sites of this road makes 6 months
(November - April). The period since February till April on which share it is necessary more
than 70 % from total of avalanches is most dangerous in the avalanche attitude.
To most avalange danger sites of highway Barskoon-Uch-Koshkon concern pass sites: the
western side of pass Barskoon on a piece from 42 up to 50 kms: northern side of pass Soek
with 63 -65 km. The degree of avalanche danger on these sites is characterized as moderate
with the maximal volume of avalanches up to 60 thousand m3.
Rockfalls and collapses(landslides):
Ridge Terskey Ala-Too where in process of progress to the east the area of development of
these processes is considerably increased is most strongly subject landslide processes. It is
connected, first of all, with increase of absolute heights of water-separate sites of a ridge and
the modern congelation most advanced here.
In considered area to most rockfall and collapse danger concern highway Barskoon-Kumtor,
on the following sites: 6,5-7,5 kms; 14-14,2 kms; 17,7-18,3 kms and 24,3-25,2 km.
Free estimation of danger of natural processes:
As a whole the territory of southern coast of Issyk-Kul is considered subject various on
genesis to natural dangers (fig1). At the same time, it is obvious, that the same territory may
be characterized by presence strong flood dangers, weak seismic and absence of avalanche
danger or their other combinations.
To comparison of danger of various areas apply a way of construction of so-called synthetic
maps where are shown the settlement generalized characteristic of various kinds of danger.
On rice 2 the synthetic map of danger to the examined area, growing out imposing of three
layers is given: flood, avalanche and seismic danger.
Division into districts of territory is carried out in points of intensity of risk by a technique
shown above on an example of calculation of average parameter of seismic danger. The risk
of display of danger for particular area in points varies from 1 up to 7. Differentiation of risk
on categories is made in the following gradation:
Risk 1-2 points - the first category of risk (the risk is acceptable)
Risk 3-4 points - the second category of risk (the risk is acceptable in part)
Risk of 5-7 points - a category of risk (risk is unacceptable)
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Radioecological monitoring:
About 1998-2000 year at southern coast of lake Issyk-Kul complex researches were carried
out, including with use of the modern equipment measurements of a radiating background are
executed and samples of ground and water are selected. The received results of measurements
of various districts were analyzed together with coordinate characteristics and on these data
the map evidently showing general radioecological conditions in investigated areas and sites
near to a mouth of the rivers, running into lake on a southern coast is created. ( Fig. 2.)
In the most part of the investigated territory the average data of levels Y-of radiation are
within the limits of natural radiating background , only in some local sites the raised levels of
radiation were fixed. (the Fig. 5) Places with the raised indications of a radio-activity is a
beach near village Dzhenish, territory of shop #7 near to village Tone. A high background of a
radioactive background in the certain places is explained by the high contents in ground of
radioactive elements, thorium - up to 5 mg/g and radii -1,22 nKu/g which are products of
disintegration of uranium.
During performance of researches selective measurements of a level of radiation indoors in
various settlements were carried out. Results of analyses have shown existence of a
significant difference of a level of a radio-activity indoors. On pic. 1 the average parameters
of internal and external radiation are evidently submitted. Methods of a choice of researched
houses casual character though old and new constructions got out had. Parameters of a level
of radiation in some premises exceeds natural norms on some times. It in view of that
measurements were carried out only in the afternoon and in the fall-summer period when the
minimal contents of radon in air indoors because of often airing of the rooms.
The hydro-geological characteristic:
The physical and chemical structure of 7 rivers of coast of lake Issyk-Kul was investigated.
The purpose of research consist in that to define an ecological condition of the rivers as they
are the basic source of water supply of local villages. Research included, approbation of the
rivers, in different phases of a hydrological mode: on ascending a hydrographic before a years
high water, during a high water and in the beginning of fall-winter level of water.
By results of research, follows, that in all water-currents water fresh or ultra fresh,
hydrocarbon calcium, characteristic for landscapes mineral distribution water in conditions of
surplus of humidifying. Macro component structure of river waters of southern Issyk-Kul
region is formed, first of all, due to chemical aeration (tab.1). A low mineralization, it is
especial in long enough spring-and-summer high water when it is close to 0,1 g/dm3, low
contents of some biologically active elements make potable water of area on these parameters
ecologically unsuccessful, that may be obviously eliminated at realization of the medical and
biologic actions directed on improvement of health as of resident population, and seasonal
recreation.
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Problem of radioactive storage influence on ecology:
As a result of operation of uranium deposits in territory of the Kyrgyz Republic from mid
1940s till 70s years, were formed mountain radioactive dumps and uranium storages.
Eventually under influence of natural factors there is an aeration, aeration and destruction,
washout of dumps and storages. Redistribution of radioactive waste products and toxic
chemical substances between storages and territory environmental surrounding it. It results in
radioactive and chemical pollution of ground, superficial and underground waters, vegetative
and fauna including a place of residing and ability to live of the person.
One of such representing danger of storages is located in 2,5 kms, to the east
One of such radioactive storage that representing the danger is posed in 2.5 kms. to the east of
а settlement of а urban type Kadji-Sai. In а valley Suhoi Sai, with total amount 400000 m. а
cube. radioactive storage consists of two parts. One half is built up economic constructions of
an electrotechnical factory, and on other part is posed dump of ashes, creating padding load to
radioactive storage. It is necessary to mark, that in Kadji-Sai oxide of uranium gained not by а
traditional way, and from ashes "brown" uranium contents of coal Sogutin of а deposit. The
coal extracted on local shaft by а underground way, beforehand was burned with passing
framing of the electric power, and then the oxide о uranium was extracted by а lead-acid
lixiviation from ashes.
The waste products and industrial equipment were buried. Under influence of natural
processes and anthropogenous effects there is а process of corrupting of radioactive storage.
An ore mine Каji-Sai exposes to fluid wash, to high waters and claystreams which reduce in
an offset of radioactive materials on а surface, that is by one of potential pollution of а
southern coast Issyk-Kul lake.
For example, the shower rains in 1998 strongly have damaged insulating layer and dam оf
radioactive storage in 1.5 kms from coast of lake. The background radiation on separate sites
noticeably was boosted.
The chemical units ш dumps and radioactive storage can be both in miscible and in
nonsoluble connections. Most dangerous of them are the relative frame forms of radioactive
connections, as they first of аll participate in an ecological chain; ground, vegetation - fauna man.
Besides per the last years the local inhabitants in searches of non-ferrous metals will carry out
excavation in radioactive storage. The synthetic violation of а screening layer of radioactive
storage reduces in rise of а background radiation. Is possible that in а not screened bed of
radioactive storage the polluted waters on underlying sites of а rock mass and coastal sites are
filtered. The threat of radiation infection outgoes from роssible shallow leakage of uranium
scraps from failing of radioactive storage and dumps in ground or water.
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There is а catastrophe, which represents major hazard to health of the people and gene pool.

On statistical datas the mortality from malignant tumours in Kyrgyzstan makes
61,7 %. On Issik Kul region on 100 patients with malignant tumours it is
necessary 81,6 died, that in 1,5 times it is more than on Republic. The
population in Issik-Kul region looks like this - 434,9 men from this total, on
cities it is necessary - 32,6 thousand and 302,3 thousand the man lives at
villages. In Jeti-Oguz district - 74,6 thousand, ш Топ district - 54,0 thousand the
man.
Datas on а саsе rate of children till 14 years for 1992-1997. In town Каji-Sai the
first place is borrowed with illnesses of organs of respiration, second infectious
and parasitogenic diseases, then blood and hemopoietic organs and further of
digestion, endocrine system, skin and hypodermic fat.
The comparative analysis by illnesses of the respiratory system has shown, that
in а settlement the сазе rate by the given pathology was higher, than on area as а
whole; in 1994 - in 2 times, and in 1995 - in 3 times, в1996 to year - in 3.7 times
and in 1997 - in 3.6 times.
Detected, that ш the speaker of а саsе rates of children in town Kadji-Sai and
1ззуИи! region with illnesses of а blood and hemopoietic organs for 1994-1997.
The body height is scored, and the metrics on а settlement exceeded regional ш
1.3-2 times. Thus, for period 1994-1997. Metrics of а саsе rate of children till 14
years on 100 thousand population by illnesses of organs of respiration, blood
and hemopoietic organs in Kadji-Sai were higher, than in Issyk-Kul region.
These datas requireholding specialized researches with usage of models Risk
Assesment.
In 1997-2000 years the radiological researches ш Issyl-Kul locale under the
grant
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Increased urbanization is a global problem and a form of environmental change that impacts
directly on the day-to-day lives of people. Urbanization in Turkey is a response to a rapid
population increase and migration from rural areas to cities. Especially from the 1950
onwards, industrialization and immigration to cities have increased. Urban population formed
23-25 of the total population before the year 1950, but it increased continuously after that and
reached 65% in 2000. It is expected to be near 70% by the year 2010. The purpose of this
study is to provide a broad overview of the recent patterns and trends of urban growth in
Turkey as a developing country.
Key Words: Urbanization, urban growth, city planning, sustainable development.
INTRODUCTION
Today, almost all urban growth is taking place in rapidly growing cities of the developing
world. Most people are not aware that the overwhelming majority of the urban growth in the
world today (over 95%) is taking place in developing countries, also referred to as less
developed countries. Since 1950 the population living in developing world cities has
increased fifteenfold (11). Nearly half the world‘s population now lives in urban settlements.
Cities play a vital role in the social fabric of countries and in national and regional economies
worldwide. Cities offer the lure of better employment, education, health care, and culture; and
they contribute disproportionately to national economies (10).
Urbanization can be regarded in its three aspects. Firstly, it involves the changes in the size,
density and composition of populations in different areas; secondly, it involves fundamental
changes in the economic structure of a society; and thirdly, changes in human behavior (12).
National income and level of human development are strongly and positively correlated with
level of urbanization. However, rapid and unplanned urban growth is often associated with
poverty, environmental degradation and population demands that outstrip service capacity.
The specific aims of the paper are: (i) to the recent patterns and trends urban growth in
Turkey, and (ii) to relate environmental aspects with population census data. This paper,
adopting a problem-based approach, also identifies practical alternatives, solutions and
opportunities for sustainable urban planning.
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SUSTAINABLE URBAN PLANNING
Uncontrolled growth of cities is the main problem in the beginning of 21st century. Rapid and
often unplanned urban growth is the source for many of the environmental hazards faced by
cities within the developing world. Substandard housing on marginal land, crowding,
increasing levels of air pollution, water pollution and over usage, inadequate sanitation
services, in adequate solid waste collection, and motor vehicle traffic and traffic injuries are
all associated with rapid growth of urban centers (10).
The speed and scale of increase in the largest cities and metropolitan areas can create
enormous stresses on the immediate and surrounding environment and poses major challenges
for sustainable development (1).
Urban sustainability increasingly requires the abatement of pollution, plus the addition of
positive features, notably trees, to ameliorate the new scarcity of healty environments (5, 9,
12).
Sustainable urban planning is a planning approach against the consumption and the loss of
environment. Sustainable urban plans are strategic plans. The plans determine the urban,
archeological, historic protection areas, other natural environment protection areas, valuable
agricultural land, forestry, water resources etc. which put the protection regulations and urban
density controls and use green transportation systems for creating environmentally sensitive
urban planning (4).
URBAN GROWTH IN TURKEY
Turkey is a developing country in which 68 million people are living with quite different
socioeconomic and demographic features and dietary habits. One of the major challenges for
Turkey is planning for population growth.
Currently, over 45% of Turkey population lives in urban areas and the annual population
growth rate is around 2.4% year-1in urban areas compared around 1.7% year-1in non-urban
areas (13). Annual growth rate of population in Turkey, 1935-2000 is shown in Fig. 1.
The main factors behind this transformation are the general population boom of the 20th
century and the rapid economic growth, which is typically associated with a decline in the
share of the industrial and service sectors. The latter sectors are mostly concentrated in urban
areas (14).
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Figure 1. Annual growth rate of population in Turkey, 1935-2000
Proportion of urban and rural population in total is showed in Fig. 2. Compared against the
rapid rise in the urban population, the growth of the rural population in Turkey has been
relatively slow. While Turkey‘s urban population increased thirteen-fold between 1927 and
2000, the Turkey‘s rural population less than three-fold going from 10.3 million in 1927 to
23.8 million in 2000. Thus, all future population growth for the foreseeable future is expected
to be absorbed in urban areas.
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Figure 2. Population growth in Turkey, 1927-2000
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Urbanization in Turkey is a response to a rapid population increase and migration from rural
areas to cities. Over half of Turkey‘s population lives in such unplanned and dubious housing,
known as ―gecekondus‖ (6, 9). Gecekondu dwellers ―are aware that their life in the city,
handicapped by lack of education and social status, started at a very low level; but they
believe that they have come a long way (3).
Urbanization and city growth are caused by a number of different factors including ruralurban migration, natural population increase, and annexation. Understanding and managing
the urban growth is a prerequisite for addressing sustainability, an increasingly important
issue across a range of disciplines. In Turkey, a large proportion of the national population
lives in the largest city as in many developing countries. This is not the case in more
developed countries, which tend to have more advanced urban networks (2).
REGIONAL URBANIZATION DISPARITIES IN TURKEY
Turkey is divided into seven geographical regions based on climatic features: the Black Sea,
Marmara, Aegean, Mediterranean, regions having coastal areas, and the Central, Eastern and
Southeastern Anatolia. These regions are shown in Fig. 3.

Figure 3. Major geographical regions of Turkey
Urbanization in Turkey has been strongly influenced by regional disparities in wealth,
industrial development, agricultural productivity, and public services. The western half of the
nation has more favorable topography and rainfall than has mountainous and arid eastern
Anatolia, and farming has been substantially more productive in the west than in the east.
Therefore, western Turkey has developed economy and modernized society. The eastern
provinces, by contrast, have remained physically, economically, socially, and culturally
isolated from the mainstream of modern Turkish development, with a poor and illiterate
population engaged primarily in subsistence agriculture (3).
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Regional differences, in turn, contribute significantly to the development of a system of cities
dominated by the large metropolitan complexes of western Turkey. Distribution of urban and
rural population by major geographical region in 2000 is shown in Fig. 4.
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Figure 4. Distribution of urban and rural populations by major geographic regions, 2000
Migration has been the prime driving force behind rapid urban growth in Turkey. Patterns of
rural-urban migration vary considerably from one national setting to another. Migrants may
go directly from the countryside to the largest cities, or they may move in steps, from village
to town to small city and then to the metropolis. In Turkey, the most migrants eventually settle
in the larger cities, but many initially move from village to smaller city, which increases the
number of settlers in the metropolitan centers who have had some experience with urban life.
Distribution the urban-rural population by city size groups in 2000 is shown in Fig. 5.
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Figure 5. Distribution the urban-rural population by city size groups, 2000
Turkey‘s large cities have been the driving force behind the rapid urban growth of the past
decades. Economic expansion was concentrated in existing large cities, and migrants flocked
to these established urban centers. Because of their attractions, large cities have grown much
faster than lesser ones, and their share of urban population has steadily increased. Istanbul is
the most dynamic city in the Marmara region of Turkey. During the explosive growth, more
than 90% of all migration was to city and its combined population was approximately 10
million in 2000. Rapid urbanization spurred the growth of other urban centers as well. Among
the fastest-growing urban centers, Ankara (in central Anatolia region), Izmir (in Aegean
region) and Adana (in Mediterranean region) are other large cities.
Rapid outward growth has complicated the manifold problems of Turkey‘s cities.
Development outpaces the provision of public services and bears little relationship to official
plans. Local roads, water supply, waste disposal and other public facilities often are
nonexistent in newly settled areas.
CONCLUSIONS
Managing urban growth in Turkey has become one of the most important challenges of the
21st century. Numerous legal and institutional reforms in many countries as in Turkey have
given shape to institutional reforms at the local and municipal levels. Consequently, solutions
to urban problems are increasingly being sought at the local rather than the state or national
level. These trends underscore the urgent need to build and support the capacity of local
governments to manage the environmental and social service problems that accompany rapid
urban growth.
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i

Locality as ―space for social interaction‖. Giddens in his ―theory of structuration‖ argues that localities are the space in
which human interaction takes place and that this interaction produces relational spaces (e.g. powers, sets of institutions,
community relations etc.). In Giddens‘s structuration theory the localities are the starting-point for the social practices and,
furthermore, the localities are the starting-point for the regionalization theory that defines the multilevel space of actions. For
more information see Giddens (1984).
ii
See Lee et al. (2000); Osti G. (2000); Ray C. (2000); Shucksmith M. (2000), Endogenous Development, Social Capital and
Social Inclusion: Prospective from LEADER in the UK, Sociologia Ruralis, Vol. 40, n.2, pp 208-218, Blackwell Publishers.
iii
Local competitive advantages as goods, productions etc. (endogenous or exogenous) that can contribute to the development
of the territory in social and economic terms. For more information see Pichierri (2003, 2005).
iv
Planed also coordinates other projects in Pembrokeshire in rural regeneration, environmental economics and social themes.
Projects and initiatives are sponsored by the EU, government and local government. The themes of the initiatives are oriented
to environmental sustainability, new employment in sustainable agriculture, sustainable tourism development, social issues
and involvement of local communities in the identification of local opportunities.
v
The Taf and Cleddau Rural Initiative was established in 1986, with the aim of giving local people the chance of playing a
significant role in assisting and developing their community in a social, environmental, economic and cultural sense. This
initiative was the first in Wales to try to bring the then main development agencies - The Welsh Development Agency, The
Countryside Commission (later to be replaced with the Countryside Council for Wales, CCW), The Wales Tourist Board together with County and District Councils, into a local partnership with the people of an area to develop strategies to address
the area‘s needs and opportunities.
vi
It is coherent with the first Action of the LEADER+ strategy in Wales, Improving the Quality of Life in Rural Communities
(Measure 1). It focuses on local communities. The starting point for work under this Theme is a process of community
consultation. LAG develops strategies to meet the needs and aspirations of local communities based on the result of the
consultation.
vii
Rural Community Action is a Welsh Assembly Government programme to empower communities and enable them to take
responsibility for the regeneration of their area. Planed is the managing partner of the Pembrokeshire Community Action
Strategy. The theme of the strategy in Pembrokeshire is Sustainable Communities.
viii
The theme of the project is Supporting Communities and it focuses on community consultation, engagement and
development at individual community level.
ix
See consideration about Sparc in Shucksmith M. (2000), Endogenous Development, Social Capital and Social Inclusion:
Prospective from LEADER in the UK, Sociologia Ruralis, Vol. 40, n.2, pp 208-218, Blackwell Publishers
x
Trigilia uses this category to define strong, heavy partnerships. These partnerships can be a real example of territorial
affiliation and can create a positive push in terms of policy decision-making but, at the same time, in these coalitions it is
easier to observe negative aspects such as collusive coalitions. (Trigilia 2005 p. 32-34).
xi
Trigilia uses this category, in contrast with the previous one, to define weak partnerships. Weak because they did not exist
before and they have been recently created for various reasons. These coalitions are weaker than the previous ones, but at the
same time it is more difficult to observe opportunistic aspects than in the previous ones (Trigilia 2005 p. 35-38).
xii
Through these projects tourism is seen as an important element for the development of the territory and, at the same time,
sustainable tourism is seen as a way of maintaining local environmental resources, local traditions and local culture in general
in a sustainable form.
xiii
This strategy is closely linked to the LEADER+ initiative. It aims to improve sustainable actions in agriculture. Some of
the main points are to increase local employment, to create new strategic local sectors in agriculture and to improve the
quality of life in a rural context.
xiv
The aim of this programme is to develop sustainable communities that can contribute in terms of participation,
involvement etc. to policy decision-making and, therefore, to development of the communities themselves.
xv
This project is oriented to working ―in and for‖ the environment. The main aim is to implement local, national and EU
strategies in terms of sustainable development oriented also to creating new employment.
xvi
This programme is oriented to developing new entrepreneurial activities or to assisting existing ones.
xvii
According to Becattini, Omedei Zorini, ―local system‖ is not only when the evolution, organization and competitiveness
of a system depend on technical progress and investment, but also on institutional, cultural and moral factors of the local
context (Garofoli, Mazzoni in Becattini, Omodei Zorini 2003 p. 16).
xviii
Van der Ploeg (1994) in Becattini, Omodei Zorini 2003 p. 17.
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SOME INFORMATION ABOUT NEAR EAST UNIVERSITY
Near East University was established in 1988 and since then has grown to become one of the
fastest growing universities in the world setting itself the strategic goal of joining the “top 500
universities in the world”.
From 1988 until now, the University has managed to expand its physical infrastructure and
improve its quality of education and scientific research to meet international standards. Near
East University is a member of the European University Association, the International
Association of Universities and the Federation of the Universities of the Islamic World. The
University has over 3,000 staff, of which 1,000 are academic personnel. 17,000 students from
53 different countries are attending 14 faculties and more than 60 departments at the
university. It has luxury halls of different sizes which in total cover an area of 350,000m 2 and
have the capacity to hold a total of 5,000 people. There are also 14 dormitories with a capacity
of 5,000 students, but the construction of new dormitories is also planned.
Near East University has adopted life long education as its main mission. Thus, we begin with
our Kindergarten, Junior College and Secondary High School which have a total number of
2,000 students. The faculties and departments offering undergraduate and graduate degrees
are as follows:
FACULTIES
1. Faculty of Architecture
- Architecture
- Interior Design
2. Faculty of Arts and Sciences
- English Language & Literature
- Mathematics
- Turkish Language & Literature
- Psychology
3. Faculty of Economics & Administrative Sciences
- Banking & Finance
- Business Administration
- Computer Information Systems
- Economics
- European Union Relations
- Human Resources Management
- International Business
- International Relations
- Marketing
- Political Sciences
- Information & Records Management
XI
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4. Faculty of Communication
- Radio-Television-Cinema
- Motion Picture Production
- Journalism
- Public Relations & Advertising
5. Atatürk Faculty of Education
- English Language Teaching
- Computer & Teaching Technologies
- Pre-school Teaching
- Elementary Teaching
- Turkish Language Teaching
- Guidance & Psychological Counseling
- Human Resources
- History Teaching
6.

Faculty of Engineering
- Civil Engineering
- Computer Engineering
- Electrical & Electronic Engineering
- Mechanical Engineering
- Biomedical Engineering

7. Faculty of Fine Art & Design
- Graphic Design
- Plastic Arts
8. Faculty of Maritime Studies
- Department of Deck
- Maritime Management
- Marine Engineering
9. Faculty of Law
- Law
10. Faculty of Performing Arts
- Dramaturgy & Dramatic Authorship
- Acting
11. Faculty of Pharmacy
- Pharmacy
XII
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12. Faculty of Dentistry
- Dentistry

13. Faculty of Health Sciences
- Nutrition and Dietetics
- Nursing

14. Faculty of Medicine

SCHOOLS
1.School of Physical Education & Sports
-Coaching Education
-Physical Education and Sports Teaching
-Sports Administration
2.School of Tourism & Hotel Management
-Tourism & Hotel Management
3. School of Maritime
-Deck
-Marine Engineering
-Maritime Management
INSTITUTES
-Institute of Education Sciences
-Institute of Sciences
-Institute of Social Sciences
-Institute of Health Sciences
With the opening of the NEU Grand Library in December 2005, the University has passed a
new and critical mileage stone entering truly the information age. The Grand Library is fully
computerized and linked to many major world libraries and research institutions throughout
the world. The library has a collection of more than 600,000 printed materials and access to
more than 110 million electronic articles. The library has recently been elected as the central
library for the Turkic world and now serves universities of several different countries such as
Azerbaijan, Kyrgyzstan and Turkmenistan. The library is open 24 hours a day serving not
only the university but the whole community.
XIII

International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

The University has until now organized 14 International Conferences & Congresses and many
local and regional conferences, seminars and panel discussions on a variety of subjects. Near
East University believes that the role of the University is not merely to provide formal
education but to establish close relations with the wider community. As such, it places special
emphasis on strengthening and developing campus-community relations. The University set
up a Lifelong Education Centre (YABEM) which provides a wide variety of adult education
courses. The University also makes the use of its facilities for cultural, sports and recreation
activities available to the public.
As you can see, NEU is one of the fastest growing Universities of the world. The last two
years has been devoted towards Health Sciences. This year, we began education in the Faculty
of Dentistry, Faculty of Pharmacy and Faculty of Health Sciences. Another important
improvement that has been made in our university regarding Health is that in September
2008, education has begun in the Faculty of Medicine. The Faculty of Medicine Research
Hospital will be opened in July 2009. The Hospital will have a capacity of 500 beds with a
4,5000m2 closed area. The faculty will be giving full service but a special emphasis will be
given to researches on Oncology and Cardiology.
NEU does not have boundaries in development. Therefore, a protocol was signed with IBM
International in June 2007 for the construction of the NEU Innovation Centre. The building
having a closed area of 8,500m2 was opened last year. It consists of 3 sections: NEU-IBM
Innovation Centre, NEU-IBM Advanced Research Centre and the NEU Technopark. The
„super computers‟ used in the building have a capacity of 12 trillion processes per second.
The research areas consist of Global Warming, Earthquake Stimulation, Defense Research
(military), Space Research, High Physical Energy, Nanotechnology and Biotechnology
research and product design, Medical, Pharmaceutical, Microbiological, Health Science and
Social Sciences. NEU Innovation Centre is unique with its facilities in Eastern Europe,
Middle East, Central Asia and Northern Africa.
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BRIEF INFORMATION ABOUT
TURKISH REPUBLIC OF NORTHERN CYPRUS
History: Cyprus has been occupied successively by Assyrians, Babylonians, Egyptians,
Persians, Romans, Lusignans and Venetians who have sought the island‟s wealth of minerals
and timber since the 8th century BC. The Ottoman Empire conquered the island in 1571 and
ruled it until the island was leased to the British Empire in 1878. In 1963, the Republic of
Cyprus was established by the Turkish Cypriot and Greek Cypriots, based on political
equality. The Turkish Cypriots were forcefully ejected from the state mechanism in 1963.
Intercommunal clashes which broke out in 1960 continued until 1974. A military coup by
Greece in 1974 aiming to annex the island to Greece was aborted by the intervention of
Turkey, which was one of the Guarantor Countries. Following the Exchange of Populations
Agreement in 1975, Turkish Cypriots moved to the north and Greek Cypriots moved to the
south of the island. Consequently, the Turkish Cypriots established their own administration
and in 1983, the Turkish Republic of Northern Cyprus was proclaimed.
Negotiations between the two sides under the auspices of the UN started in 1968, with the aim
of finding a comprehensive settlement in Cyprus. The latest negotiation process came to an
end when the compromise plan, Annan Plan, prepared by the then UN Secretary General Kofi
Annan, was overwhelmingly rejected by the Greek Cypriot people. During the referendum
held on 24 April 2004, whilst 65% of the Turkish Cypriots voted “Yes”, 75% of the Greek
Cypriots voted against the plan; thus, eliminating the possibility of establishing a new
partnership republic. Despite their obstructionist attitude, the Greek Cypriot administration
unilaterally entered the European Union under the usurped title of the “Republic of Cyprus”,
on 1 May 2004. The then UN Secretary General Kofi Annan, expressed his regret and noted
that “he hoped ways would be found to ease the plight in which the (Turkish Cypriot) people
find themselves through no fault of their own” (24 April 2004). In his report to the Security
Council, he called upon the international community to “cooperate both bi-laterally and in
international bodies to eliminate unnecessary restrictions and barriers that have been the
effect of isolating the Turkish Cypriots and impeding their development” (S/2004/437). The
current UN Secretary General Ban Ki-moon also referred to the economic and social isolation
of the Turkish Cypriot people in his report to the UN Peacekeeping Force in Cyprus
(UNFICYP) in December 2007, pointing out that promoting the development of the Turkish
Cypriot people would make the reunification of the island “occur in as seamless a manner as
possible.” Observing the injustice against the Turkish Cypriots, who have been experiencing
all kinds of inhuman restrictions for years, the EU also expressed its will to enhance the
economic development of Turkish Cypriots through an aid package. The EU Commission
adopted a proposal, which had foreseen the transfer of 259 million Euros financial aid.
However, the Turkish Cypriots have not been effectively benefiting from the EU aid due to
Greek Cypriot administrations‟ pressures.
After the Presidential elections in February 2008 on the Greek Cypriot side, President
Mehmet Ali Talat has reiterated once again his readiness for a new process of full-fledge
negotiations and expressed his sincerity towards a solution.
XV
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Places to visit: In Lefkoşa (capital): Selimiye Mosque, Mevlevi Museum, Sultan Mahmut
Library, Dervish Pasha Mansion and Lapidary Museum. In Gazimağusa: Antique Ruins of
Salamis, Kantara Castle, Othello Castle, Lala Mustafa Paşa Mosque, Canbolat Museum,
Ruins of Ayios Philion, St. Barnabas Icon Museum and Apostolos Andreas Monastry. In
Girne: Kyrenia Castle, Bellapais Abbey, St. Hilarion Castle and Buffavento Castle, and in
Güzelyurt: Soli Ruins, St. Mamas Monastry and Vouni Palace.
Nature: North Cyprus hosts over 1,600 plant species (22 are endemic), 350 species of birds
(7 are endemic), and there are 26 different species of reptiles and amphibians. Every year, 250
different kinds of birds, around 100 million, migrating from Europe to Egypt pass through
North Cyprus. The country also became home to some 50 different varieties of butterflies.
Visitors are amazed to see that there are 30 different varieties of orchids on the island, 7 of
them unique to North Cyprus. Rich underwater plant life and 200 different types of fish are
making the blue Mediterranean waters attractive for sea lovers. 30% of the turtles in the
Mediterranean, amongst them Carretta Caretta, Chelania Mydas (Green Turtle) and
Dermachelys Corniacea, come to the coasts of North Cyprus for breeding.
Life-style, Culture: Turkish Cypriots are well-educated, social and hospitable people. North
Cyprus is popular with its handicrafts, cuisine, traditional music and folk dancing. The
Turkish Cypriot Cuisine is famous for its kebab dishes and starters called “mezes”. Daily
fresh fish, meat, vegetables and fruit used in the Turkish Cypriot cuisine make the dishes both
tasty and healthy. Local alcoholic drinks include rakı, brandy and red and white wine.
Baklava, kadayıf and katmer are deserts favoured by most and Turkish Coffee is a must at the
end of every dinner. The cultural and art facilities make the country attractive both for the
tourists and foreign students. During the hot summer months, people prefer to relax by the sea
whereas during the fall season, people go on picnics and long walks in the mountains and
countryside. Indoor activities like exhibitions, cinemas, theatres and concerts are always
available.
Electricity: 240 volts A/C. 50 Hz.
Traffic: Driving is on the left and international traffic and road signs are used. Maximum
speed on highways is 100 km/hr. Vehicles entering North Cyprus must be insured upon
arrival. Please refer to the Turkish Embassy or TRNC Representative Office in your country
to check visa requirements.
Climate: North Cyprus enjoys a Mediterranean climate with long, dry summers and short wet
winters. The average annual temperature is 19ºC. The weather in winter is very mild with
temperatures ranging between 9ºC-12ºC. Average annual rainfall is 500mm.
Emergency telephone numbers: Fire 199, Police 155, First Aid 112
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