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Dr. Olafur Ragnar Grimsson

President of Iceland

Sharing Knowledge and Experience: A Celebratory Speech Given on the Occasion of the Centenary of the
Conservation of Soil and Vegetation in Iceland

It is with profound pleasure and excitement that | salute your conference and thank the distinguished experts and leaders for
making the journey to Iceland. We meet at a time when the erosion of soil and vegetation poses the world with more
complex and more difficult challenges than ever before.

Of course, my knowledge of soil science is somewhat limited and | am ready to admit that | have not entirely ploughed
through the enormous Encyclopaedia of Soil Science Professor Rattan Lal presented to me when he first came to Iceland.
But the Encyclopaedia is still on my table in the Presidential Library, not to be missed by anyone who attends the many
meetings | host there, indicating to my visitors the importance for all of us, whatever our position or responsibilities, to
understand the science of the soil.

Iceland is indeed a fitting location for our dialogue. Throughout the centuries the harsh natural conditions made life here a
struggle for survival, often against impossible odds and all-powerful forces which eventually created the largest desert in
Europe.

Medieval Icelandic literature describes how the country was covered with woods from the sea to the mountains, but the
following centuries were a story of desertification due partly to overgrazing and exploitative chopping of the woods. The
settlers cleared the trees for pastures, used them for firewood and charcoal. Within the first few centuries, about 80% of the
original woodland had been cleared and the grasslands of the interior became the desert we can see today. The soil was
carried from the highlands down to the lowlands and out to the sea.

It is indeed disturbing when we understand how this process of deterioration came about. The wood was wasted or burned,
and due to grazing by sheep and rooting by pigs, seedlings could not possibly be regenerated. In his recent book Collapse:
How Societies Choose to Fail or Succeed, Professor Jared Diamond discusses the Icelandic case of soil erosion as an
illustration of a society that, as it were, chose to fail. The Icelandic experience throughout our early centuries was certainly a
case of failure. For far too long the nation failed to appreciate the volatility and sensitivity of the vegetation, failed to
understand the combination of factors that contributed to the withering of the soil.

It is tempting to ask: How on earth could this have happened? Were the settlers and their descendants of an exploitative
frame of mind? What were they thinking? What is the lesson in the Icelandic journey?

Yes, it may have been a case of failure but our ancestors did not choose to fail. As Professor Diamond does in fact discuss
in his influential book our case is a story of people finding themselves in new and unfamiliar circumstances, confronted with
difficult problems of land management for which they were not prepared. Of course, there were volcanoes, geysers and
glaciers, but Iceland nonetheless had looked similar to the regions in Norway and the British Isles that were familiar to the
first generation of settlers who did not know, however, that the soil and vegetation of Iceland were much more fragile than
the grasslands they were accustomed to farming. They found it natural to occupy the highlands and bring flocks of sheep
there, just as had been done in Scotland. The result was that after the first centuries, Iceland became the country in Europe
with the most serious ecological damage.

The Viking immigrants offer us an important lesson. They did not suddenly throw caution to the wind when they settled in
Iceland, but they found themselves in an environment which appeared lush but was actually fragile. Their previous
experience could not possibly have prepared them for the challenges ahead, somewhat akin to the situation facing the
global community in our time.

The conservation of soil and vegetation ultimately became an important issue in my country, a development which began in
the last stages of our campaign for independence. Towards the end of the 19" century people with foresight and vision
understood that special efforts were required. A crucial milestone was the establishment of special agencies for forestry and
soil conservation in 1907, created only three years after the Danish Government had agreed to give Home Rule to Iceland,
enabling the nation to leave the colonial past behind and establish authority over domestic affairs.

The agencies for forestry and soil conservation were symbols of a new era, reflecting the foresight and determination of the
newly self-governing people who resolved to deal with modern challenges in a constructive and responsible manner. The
Icelandic pioneers in soil conservation were empowered with energy and vision, courage and determination, and
campaigned long and hard to protect the land and halt overgrazing to stop the exploitative utilization.

On this celebratory occasion, | pay homage to the distinguished scientists and officials who have led this effort in Iceland
over the last one-hundred years and thank them for the leadership that has enabled the nation to witness success which
also entails important lessons for others.

This Forum is therefore both a celebration of a remarkable journey and a manifestation of new ways of thinking: marking the
search for methods to deal with global challenges we face here and now and in the decades to come.
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It is indeed appropriate to preface our thoughts with reference to the Icelandic experience, for due to the rapidly changing
natural environment people around the world are constantly finding themselves in circumstances for which their previous
experience has failed to prepare them. Now more than ever, we must channel scientific knowledge and practical lessons into
projects of paramount importance, but at the same time appreciate new ways of presenting complex tasks, mindful that our
knowledge and understanding are inevitably always imperfect.

This mode of thinking must characterize how we approach the challenges which confront us, how we construct the
necessary cooperation. The art of human existence is indeed the art of adjustment. We react to something which was not
expected, not even imagined. As Francis Bacon — the great pioneer of modern science — put it some 400 years ago: “He that
will not apply new remedies must expect new evils; for time is the greatest innovator.”

In recent years, we have gained increasing awareness of how our eco-world is in fact a single system, how developments in
a particular area of the grand mechanism of our existence may hitherto have undreamt-of consequences in another.
Perhaps the most dramatic contemporary manifestation of this interdependence is the relationship we have come to
understand between climate change and the destruction of the soil, how it constitutes a vicious cycle.

As land loses its cover and vegetation retreats, carbon-capturing capabilities are reduced, accelerating climate change.
Warmer years cause significant droughts, affecting water resources and an endless number of ecosystems, often furthering
the spread of dangerous diseases. In many cases water reservoirs are disappearing. Enormous lakes — such as Lake Chad
on the border between Nigeria, Niger, Cameroon and Chad — have all but evaporated, leaving the land to wither into dust.

The comprehensive nature of the global challenge is coming into ever starker relief, as illustrated by the words of Monyane
Molelek, the Foreign Minister of Lesotho, who described how climate change is profoundly affecting the agriculture of his
country. He said: "The farmers are suffering because nothing happens when it is supposed to. The traditional rainy seasons
are no longer predictable. The numbers of droughts have doubled since the late 1970s and when the rains come, they come
in torrents."

These environmental challenges consequently translate into human conflicts, soil erosion becoming the root cause of
humanitarian crises, ethnic confrontation, vicious and tragic. The crisis in Darfur is but one example. In a score of countries,
in Africa, Asia and other parts of the world, the deteriorating quality of the land and the enlargement of the deserts threaten
to sow the seeds of enormous crises and conflicts in the years to come.

An ever-changing natural environment brings us enormously complex and difficult challenges, demonstrating clearly the
imperative need for fresh approaches, new ways in which the international community addresses urgent policy decisions,
translates scientific knowledge into improved and more effective ways of solving practical problems. Cooperation is called for
more strongly than ever and the sharing of knowledge and experience across national borders is an imperative task.

In the same vein as Iceland is already sharing with others in different parts of the world how to explore and develop clean
energy, we are now eager to bring to people in other countries the experience and practical wisdom which Icelandic
scientists and public leaders have gathered in the field of soil preservation. If efforts to nurture vegetation and avoid
excessive grazing could achieve success in the harsh northern climate, they could surely be effective, for example, in Africa
and South Asia, because the Icelandic journey demonstrates that desertification is not only a problem for the tropics.

From the experience of Iceland and the recommendations made at this Forum, we can, together | hope, formulate an Action
Programme that could bring renewed enthusiasm to the much-needed global cooperation. We must not wait because time is
of the essence. Allow me therefore to suggest some elements of such an Action Programme:

1) The expansion of the training programme for experts from developing countries which Iceland has now established,
the first trainees being present at this Forum. This programme can enable many to learn from our experience in the
same way as more than 300 experts from all over the world have been trained in geothermal energy and fisheries
programmes which Iceland has run as our contribution to the United Nations University.

2) Encourage the establishment of field laboratories conducting site-specific research on desertification control,
providing further training opportunities for researchers and practitioners. One such field laboratory to serve as a
model could be located here in Iceland.

3) Send scientists and people with practical experience as envoys to locations judged to be of particular relevance, for
example to Malawi, Zambia, Ghana and Senegal in Africa, or in the states of Haryana, Rajasthan and Andhra
Pradesh in India, or in the lower and middle Himalayas in Nepal. The envoys could bring to these locations new
modes of thinking concerning the selection and adoption of land use, and new technologies to restore degraded
soils and ecosystems, bringing the projects to the grass-roots level and fostering active participation of the farming
communities, by people in villages which are home to more than a billion people the world over.

4) Initiate efforts to assess desertification controls and restorative technologies in a range of regions in Africa, Asia
and Latin America, as well as efforts to enhance the carbon pool in soils and trees worldwide.

5) The creation of a comprehensive system of tradable carbon credits linking it to the monitoring of changes in land
use and the ecosystem carbon pool.
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6) Establish ways to use the income stream generated by carbon trading to provide incentives to restore degraded
soils and ecosystems. For such a purpose, we could create what | call a “Desertification Control and Carbon
Trading Centre” in order to facilitate scientific exchanges and promote the adoption of new technologies.

7) Improve existing programmes for graduate research and create networks of research cooperation in order to foster
the growth of a global community of committed scientists.

8) Raise the awareness among people and nations of the causes and consequences of desertification and emphasize
the benefits of soil preservation to carbon sequestration.

9) Encourage the community of scientists and experts all over the world to increasingly collaborate with governments
and international authorities, and engage both the private sector and civil society to think in constructive and novel
ways. If the four pillars of modern society — scientific communities, governments, business sectors and civic
associations — could unite and combine their resources, we can build the foundations for enormous success.

In conclusion, let me emphasize that like the medieval settlers of Iceland, we find ourselves in a new era. Like them, we can
neither foresee nor prepare for the unexpected, but must now do our best to improve our understanding and act
constructively in new modes of cooperation.

This Forum and others like it can be instrumental in such a process of learning and cooperation and encourage new policies
formulated on firm scientific foundations. There are in fact no limits to what can be achieved, but the enormity of our tasks
obliges us to combine our resources in order to bring help to where the need in terms of human lives is enormous and
urgent.

If we succeed in sharing our knowledge and experience across national borders and with all social sectors, we can indeed
create a new beginning.
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Mr. Einar K. Gudfinnsson

Minister of Fisheries and Agriculture, Iceland

Opening Address
Mr. Chairman, Distinguished Guests,

| welcome you to this important gathering here in Selfoss to deliberate on Soils, Society and Global Change. It is a pressing
and timely subject. At the same time, we will use the occasion here in Iceland to reflect on our efforts in restoring our
damaged ecosystems during the last century.

At the turn of the nineteenth century many things were happening simultaneously in Iceland. Icelanders were reassessing
their ties to the Danish state and its monarch, home rule was established in 1904, independence followed in 1918 and the
establishment of the republic in 1944.

A law on forestry, including the fight against soil erosion and moving sand, was passed in Althingi on 22 November, 1907.
The law marked the onset of systematic public efforts in these fields, although some initiatives had been taken earlier.

Ungmennafélag islands, the Youth Society of Iceland, was founded that same year of 1907. Chapters within the Youth
Society were formed in all districts of the country. The emphasis was upon cultural and physical education, voluntary work in
land betterment through tree planting and revegetation efforts. There was a general awakening. Optimism and commitment
to improvement swept the country.

The law on forestry and on combating erosion is therefore closely linked to the resurrection of the Icelandic nation led by
Hannes Hafstein, the first Icelandic Minister under home rule. Hannes Hafstein was a visionary and a poet, and galvanised
the nation with his vision of improved life. The cornerstone was judicious use of natural resources of land and sea.

His poem Aldamotaljéd, Ode to the New Century, is often cited, especially these two verses:

The time will come, Iceland, when you will arise

from the depths of the ages, your birthright the prize.
Your energy will burst forth where hidden it lies,

your rocks clad once more in growth's colourful guise.

The time will come when the land‘s wounds are healed,
the countryside thriving, the moors clad with fields,
sons harvesting bread that the fertile soil yields,

culture will bloom in the new forest's shield.

The task was overwhelming. Erosion was rampant following a very cold and difficult century. Only small remains were left of
the natural birch forests. They are estimated to have covered a quarter of the land surface at the time of settlement in the
ninth century. Overexploitation was still present through the harvest of firewood and increased grazing pressure. The nation
prevailed while the forests died.

Icelanders have a long tradition of seeking knowledge in other countries and adapting ideas and processes to national
circumstances. It was therefore natural that Hannes Hafstein recruited a Danish forester, Agnar Kofoed Hansen, to shape
and lead the new Forestry and Land Reclamation Institute. Kofoed Hansen had wide experience in reforestation, including
sand dune containment in the Baltic countries. The experience and successes gained through establishing the windbreaks
that saved the western districts of Jutland in Denmark was an inspiration for the work facing the Icelanders.

Kofoed Hansen was keenly aware of the special nature of the Icelandic soils and wrote a remarkable treatise on the loessial
characteristics of these soils and their propensity for erosion, and the significance this had for the possibilities of tree growth.
He received an offer of an honorary doctorate from the University of Krakow in Poland for this treatise. This is one of the first
serious scientific papers on the special nature of Icelandic soils that have received increased attention in later years.

The work of the Forestry Service evolved in two main directions, on the one hand traditional forestry including management
and trials with new introduced species, and on the other hand, the tough struggle to halt the extensive soil erosion and sand
movement. It was deemed that these tasks would best be handled by two separate organisations; and so it has been since
1914. However, the two sister organisations, the Forestry Service of Iceland and the Soil Conservation Service of Iceland,
with common roots in the law dating from 1907, share many goals and aspirations and cooperate extensively on many
issues.

The headquarters for the Soil Conservation Service was built in the eye of the storm, literally, at the historic farm
Gunnarsholt which had been abandoned because of serious sandstorms that had ravaged the formerly fertile farmland.
Black basalt sand filled the air and destroyed the vegetation.

Gap vas Ginnunga en gras hvergi. "There was a great dark void and no grass", to quote the ancient poem Voéluspa or
Prophecy.
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This afternoon and evening, we will visit Gunnarsholt. Our Chairman and Director of the Soil Conservation Service, Sveinn
Rundlfsson, will be our host and you will witness the transformation of land that was almost completely barren to the
productive farmland that it is today.

To restore the whole of Iceland to good farmland that would sustain a productive farming community and growing urban
population was the aim set forth at the beginning of the last century. In large districts, this has been successful and the
Icelandic people keenly follow the work and successes of this centennial effort.

Energy, dedication, and enthusiasm are but a few of the positive attributes that can be used in praise of the staff of the Soil
Conservation Service. There has always been a new frontier mindset and courage to enter new paths to improve on the
results in containing the destructive forces of sand movement and revegetate barren land.

Due praise must also be given to the sister organisations that have worked closely with the Soil Conservation Service in
research and innovation relating to sustainable land use and land reclamation. The efforts of the Agricultural University of
Iceland, and its predecessor the Agricultural Research Institute, have contributed in no small measure to the success of this
work. The Agricultural Advisory Service and farmers also deserve recognition for their role in large land reclamation projects.
Here the spirit from the Youth Movement is still vibrantly alive.

Lastly, homage is gratefully given to persons and institutes of learning in other countries. Virtually all our scientific staff seeks
their education abroad, leading to an exchange of ideas and new approaches. This has significantly impacted the progress
made here in Iceland.

It is especially gratifying to be able to reciprocate by introducing this Icelandic model to the international community at this
important Forum. We believe that the development of this work in our special environment may hold some interesting
features that may be fruitfully employed in many of the developing countries that face the threats of desertification in much
the same way as Icelanders did at the start of the last century.

The Icelandic government has decided that development cooperation will play a more significant role in the foreign policy of
Iceland in the coming years. Our most successful examples of such cooperation are those where we share our own
experience and know-how with countries that are now in a position akin to that which we experienced ourselves almost
within living memory of present-day Icelanders.

Through the initiative of the Ministry for Foreign Affairs, a project has been launched in education and training in cooperation
with developing countries. We wish to share our experiences with others who find themselves in a similar position as
Icelanders at the beginning of the twentieth century. This model in development cooperation has been successfully applied
in the fields of fisheries and geothermal energy utilisation.

It is therefore with a particular pleasure for us today to welcome a small group of young professionals from five countries that
are taking part in a training course in soil conservation. This is a first small step towards a fully-fledged training programme
that may within a few years become part of the United Nations University and the family of capacity-building programmes.

| extend my welcome and gratitude to you all for attending and contributing to this Forum. | wish you success with your
important work.
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Dr. Rajendra K. Pachauri

Director-General, Tata Energy and Resources Institute (TERI) and Chairman, Intergovernmental Panel on Climate Change
(IPCC)

Honorary Speech Addressed to the International Forum on Soils, Society & Global Change on the Occasion of the
Centennial Celebratory Event

President Olafur Ragnar Grimsson, Distinguished Forum Participants, Ladies and Gentlemen,

| would like to take this opportunity to, firstly, congratulate you on putting together such an interesting programme and
second, to congratulate you on the one hundred years of soil conservation that has been achieved in this country. | am
delighted to have been invited to share with you a few concepts that | hope will be of some interest, particularly given the
manner in which we are facing the threat of climate change in this world.

It's really no coincidence that in most languages of the world you will find that the term “earth” is used to describe a fistful of
earth just as it is used to refer to this planet Earth. And this, | think, is reflective of the fact that when we talk about soil, when
we talk about earth, we are essentially talking about the health of this planet as a whole. As we’ve seen from history, from all
that human society has been through, those societies which did not take care of the earth and which did not promote
stewardship of the earth ran themselves into a state of ruin. Based on what we have heard at this Forum, | think stewardship
of the soil is really one of the most landmark challenges that we are facing in society today. This challenge has become even
more complex in today’s world because now it's not merely a question of soil and its stewardship, though these are very
important issues. It is because now there is a whole other range of factors that will influence and have an impact on the
quality and health of the soil. And it's necessary for us to look at these drivers of change and how they will impact the quality
of soil in the future. This most certainly includes how humans are influencing the atmosphere of this earth. Because of the
changes that are taking place in the composition of the air we breathe, and the consequential changes that are occurring to
the climate, these actions will obviously also have a major impact on the quality of the soil.

During the Forum, references were made to ecosystem services, and we can all agree that these are indeed a complex
system of all forms of life: animal, plant and micro-organisms. If we affect one part of this balance, then clearly we will create
an imbalance all around. It's also true that the poor in this world are critically dependent on ecosystem services. Looking at
the example of my native country of India, where we have widespread poverty despite the impressive economic growth of
recent years, one knows that, for instance, when looking at the lives and livelihoods of the poor, nearly an estimated one-
third of the goods and services that the poorest of the poor depend on come directly from diverse ecosystems. Therefore, if
the ecosystems are degraded, then so are the livelihoods and the lives of these people who are already considered among
the poorest in the world.

During this important and timely Forum, it has been proposed that the IPCC be asked to carry out an assessment of climate
change and soil and land degradation. As an individual of the IPCC, | am in favour of such an initiative as it would have
major impacts for the future of this planet. As a scientific body, | think it would certainly be of great relevance to carry out
such an assessment, but the decision will have to be made by the IPCC plenary, and it may be a challenge to gain such
acceptance.

Why should we be worrying about climate change, the impacts on soil, and the interrelationship between the two? First,
climate change is taking place at an unprecedented rate; and second, this relationship is a subject that has unfortunately not
yet received the kind of attention it deserves. We find, for instance, that there really isn’t enough site-specific or location-
specific assessment of how climate change is likely to impact soil conditions. And there is an enormous wealth of research
which necessarily has to be made use of. | would like to take this opportunity to highlight some of the critical changes that
are taking place with the earth’s climate, which would benefit from very detailed investigation in terms of the impacts on soil
and soil quality.

First, | would like to emphasize the authenticity of the three IPCC Working Group Reports. These are based on solid,
observational evidence, and not just theoretical studies or modelling activities. It is from these reports that we can begin to
come up with an analysis that is profound and solid. For example, we know that 11 of the 12 warmest years in recorded
history have taken place in the last 12 years. If we look at the average surface temperature of the earth for a period of
approximately 150 years, we find that warming is now accelerated, and it is during the last 12 years that we have had the
hottest period in recorded history. In the 2007 IPCC assessment, average temperature increase during the 20" century has
been at 0.74 °C, as opposed to 0.6 °C which was reported in the previous assessment of 2001. Sea level rise has increased
to approximately 17 cm during the last century, and one might be tempted to say that this has no implications on soil quality.
However, in actual fact, it does. Given that a large part of the earth is bounded by the ocean, including large nations with
long coastlines, sea level rise will have a profound impact on these nations, their soil, and ultimately their people. The
intrusion of sea water further inland is taking place at a very rapid rate, and this clearly has implications for soil quality and
the salinity of soils. This is something that we must project for the future and use our knowledge to asses the implications,
because this will certainly alter human activities in a profound way.

As far as precipitation is concerned, this is also something of extreme value to soil quality. The IPCC observation and
assessment for the future is that precipitation will increase in the temperate regions of the world, but is decreasing and will
continue to decrease in the subtropics and tropics and the Mediterranean region, though this will not occur uniformly.
Observations, along with supporting evidence, show that extreme precipitation events are also increasing. Though it's not
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possible to link any single event with human-induced climate change, aggregate data across the globe and over a period of
time shows that these extreme precipitation events are becoming increasingly common, and certainly more severe. This
obviously has major implications for the health of soils across the world.

We also know that floods and droughts are going to become more common and more severe, and this means that a lot of
good quality soil is going to be washed away. It also means that during periods of drought, we can expect a decline in soil
quality and changes in the micro-flora that exist in the soil. All of this will have many important rural, social and political
implications. We can look at the current situation of Australia as an example: the fact that they have had a drought for the
last 6 or 7 years has now entered into the political arena. On my recent visit to Australia, it was evident how much the
national psyche has been influenced by the prolonged droughts that have taken place. It has now become an extremely
important political issue.

My main concern lies with food security, as climate change intensifies other stresses. We know that there is growing water
scarcity in several parts of the world, a growing decline in terms of soil quality and its productive capability, and climate
change-induced impacts in terms of a decline in crops and their productivity. All of this is cause for great concern because
several studies, as reported through the IPCC Working Group reports, clearly indicate that prices of food grains will go up
with temperature increases induced by climate change. This means that the poorest countries in the world, and there are
over 50 countries in the world that must import large or significant quantities of food in relation to their own consumption,
may not be able to afford the import of enough food grains in the future. We are therefore on the verge of a process that will
lead to a major human crisis and a series of serious global crises, threatening not only food security, but human security as
well.

We are already in the midst of witnessing the impacts of lost soil quality in conflict situations around the world. For example,
it can be argued that the breakdown of the social order and the system that existed in Afghanistan has strong roots in the
decline of soil quality and agriculture in that country. In large areas, the quality of the soil has declined to a point where it can
no longer be used to grow good crops. The conflict in Darfur revolves around many of the same issues. We therefore must
concern ourselves with stemming the root cause of the problem in order to prevent further crises from occurring. A meeting
of this broad nature is particularly important because, by definition, specialization means knowing more and more about less
and less. At the same time, we are living in a world where everything is interconnected with everything else. When
knowledgeable people from different disciplines come together, they bring with them their depth of knowledge of their
particular fields. By linking this knowledge across in terms of its entirety, perhaps it will be possible to come up with policies
and initiatives that may be able to save the future of humanity from a disaster, which will be inevitable if we don’t take
enough action.

On the issue of climate change, Article 2 of the UN Framework Convention on Climate Change states the ultimate objective
of the Convention is to achieve stabilization of greenhouse gas concentrations in the atmosphere at a level that would
prevent dangerous anthropogenic interference with the earth’s climate system. The term "dangerous” includes actions that
would threaten the ability of ecosystems to be able to recover on their own from the impacts of climate change. My main
concern is that "dangerous” is not something that can be applied uniformly across the globe. It is not a scientific
understanding and it is not a scientific term; it is something that has to be based on value judgments. However, these value
judgments will vary depending on conditions that exist in different parts of the world. We need to concern ourselves with the
impacts of human-induced climate change on soil because if soils in different parts of the world reach a level where they
become unproductive, as we are already seeing today, then dangerous levels of climate change will render the situation
even more dangerous for some communities.

I would like to conclude with a few thoughts. If one looks at future projections of climate change, as the IPCC has done in its
4" Assessment Report, we have 2 sets of so-called “best estimates”; one at the lower range of future scenarios, which
estimates global temperature to increase by approximately 1.8 °C by the end of this century; and the other, at the higher end
of future scenarios, where global temperature increase is estimated at 4 °C by the end of this century. Either estimate,
combined with the 0.74 °C increase that has already taken place in the last century, clearly provides an assessment of the
direction in which we are heading. If we are to prevent any dangerous situation from occurring to the soil across different
parts of the world, then we need to stem this increase in temperatures and the subsequent disruptions to the climate system
that go along with it. It was very encouraging to hear during this Forum about the importance of carbon sequestration in our
ecosystem. Ecosystems have lost a lot of carbon, and | think this is a major challenge for human society, as well as the
scientific community. How do we begin recuperating some of this carbon that has been lost? There are also economic
implications involved, and this may provide a basis for developing a new paradigm. | believe there’s also a need to start
looking at the possibility of growing biomass fuels. Though we may not see oil run out completely, there will be security
issues with the supply of oil and subsequently with the price of oil. Given this prospect, it's time for us to use our ingenuity
and see how we might be able to grow fuels on the ground. This possibility will only exist if there are soil conditions and
enough water available to support it. If human society is to consider the range of possibilities that exist from the complex
cycle between soils, photosynthesis, and the conversion of its products into usable fuels, then we have our challenge cut out
for us. | see the potential from the participants gathered here at this Forum to carry these possibilities further.

A successful conference can be measured by two things. First, it can be measured though the range of participants that
become involved, from practitioners to policy-makers to scientists, and the linkages that can be drawn between them. The
wealth of knowledge that is gathered here at this Forum and that will emerge from it is of extreme value, because it is that
which will move us forward. From my own limited experience in the field of climate change, | can see that the world is now
waking up and paying attention to this issue, largely due to the amounts of new knowledge available. Without this
knowledge, we would have carried on merrily believing our actions are not in any way affecting the climate of the earth. The
second element of success is some degree of networking and follow-up action. To fashion an agenda, to come up with a set
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of issues that need further research and further intellectual endeavour will certainly succeed in getting the most out of this
extremely useful and timely conference.

This is my second visit to Iceland, and | find it to be a fascinating country. It's a great privilege to know his Excellency the
President Olafur Ragnar Grimsson, who | think is a remarkable leader, not only of your country, but | would say of the global
community at large. Once again, | would like to extend my congratulations to the Soil Conservation Service of Iceland for
one hundred years of extremely successful service to society and to the country, and may | also thank you for giving me the
opportunity to be a part of this event.

Thank you.
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Food and Agriculture Organization of the United Nations

Address delivered at the Opening Session by Parviz Koohatkan, Director, Land and Water Division

While there has been formidable progress in increasing food production and economic growth, severe problems of food
insecurity, poverty and environmental degradation persist, and are increasing in many areas. Over the past 40 years, per
capita world food production has grown by 25%, and food prices in real terms have fallen by 40%. As a measure of this
growth, average cereal yields were doubled in developing countries, whilst total cereal production has grown from 420 to
nearly 1200 million tonnes per year. There is enough food to feed all the population of planet. However, recent FAO data
records show that there are still over 850 million people hungry, a majority of which are women and children. Although there
has been progress in increasing the average per capita consumption of food in some areas, there is a considerable problem
of availability and access to this food due to poverty. The world clearly is not on track to achieve the World Food Summit
(WFS) and Millennium Development Goals (MDG) targets of halving the number of hungry and poor by 2015 in many
countries, particularly in Africa.

The battle to achieve WFS and MDG targets on poverty and hunger reduction and sustainable natural resources
management will be lost or won in the rural areas. This is because, despite large scale urbanization, extreme poverty
continues to be mainly a rural phenomenon. Of the world’s 850 million hungry, 95% are concentrated in developing
countries, mostly in rural areas. And of the world’s 1.1 billion extremely poor people, 75% live in rural areas and depend
largely on agriculture, forestry, fisheries and related activities for survival. For the rural poor, globalization and the increasing
pressures of large industry, markets, and urban consumers have, on balance, been detrimental. In many places, these
trends have forced small producers and farm families out of agriculture, or led them to excessive intensification and
specialization, environmental degradation, and increased vulnerability to price fluctuations, the vagaries of weather, and pest
and disease outbreaks. Tariffs, subsidies and other trade-distorting policies in developed countries have eroded the market
share and revenues of exports by many developing countries. Competition between agriculture and other sectors for natural
resources, particularly land and water, land degradation and desertification, loss of biological diversity and genetic
resources, and more recent frequency of extreme events, have transformed the availability and use of natural resources,
particularly in those fragile and critical ecosystems where poverty and hunger often prevail.

The increasing problems of desertification, salinization and water logging, the scarcity of water and increasing water
pollution are clear indications that our ways of managing soils and water are not sustainable. Other examples include the
contamination of soil and ground and surface water with nitrates and pesticides, eutrophication of inland and nearshore
waters, problems associated with solid and liquid waste disposal and soil erosion and land degradation now common in all
parts of the world.

The recent decade has seen the increasing frequency and severity of natural disasters — floods, droughts, landslides and
wildfires — as a result of climate change and variability, but also as a result of increasing land pressures and misuse of lands
and deteriorating soil quality and protective vegetation.

There has also been a marked decline in investment in agricultural and rural sector development. This has further limited the
opportunities available to rural populations and contributed to rural stagnation, particularly in highlands, drylands, and fragile
ecosystems in which the majority of the rural poor live. Clearly, a paradigm shift is urgently needed to address these
problems. Reducing world poverty is not only a moral imperative and a social good, but it is also a global strategic priority for
peace and stability and the survival of our planet.

Agriculture is a critical component of sustainable development and poverty alleviation, particularly in developing countries.
Agriculture contributes to the economic, social and environmental priorities of sustainable development and has the capacity
to bring solutions to many associated problems including employment generation, economic growth and environmental
rehabilitation. It is both a problem and a solution to global socio-economic and environmental problems.

The challenge for future agriculture both in developing and developed countries is, therefore, to identify win-win options
whereby sustainable intensification or changes in land use meet the demands of expanding population and economic
development while reducing negative externalities of agricultural production and maintaining the goods and services
provided by the environment.

Conservation agriculture (CA) is one of the promising options both in developed and developing countries. Conservation
agriculture seeks the integrated use of a wide range of crop, soil, water, nutrient and pest management, building on farmer’s
local knowledge and improved technologies through participatory diagnosis and actions. Such regenerative and
conservation-effective agriculture can be highly productive, provided farmers participate fully in all stages of technology
development and extension. The Landcare movement, to which Iceland and many other countries have joined, is another
successful solution for many biophysical and socio-economical angles of the poverty-environmental nexus. Individual
farmers and farming communities come together to take care of their land and environment. Farmers are not just part of the
problem — they are also part of the solution.

Balanced land access policies and programmes are needed to promote agricultural development and to protect more
vulnerable groups against deepening poverty — particularly in a world where competition for access to resources and
efficiency-enhancing land use change are the main drivers of the development process.
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Farmers often lack incentives to consider the impacts of their decisions on environmental services. Improved information on
opportunities and prices, fair trade and pro-poor policies and regulations can influence farmers’ decisions in ways that
enhance the environment. Payments for environmental services can increase the incomes of farmers who produce public
goods and environmental services. Other poor households may also benefit, for example, from increased productivity of the
soils they cultivate or improved quality of the water they drink.

Maximizing benefits and minimizing trade-offs in agriculture and natural resources management will require careful science
and innovative institutions. Getting the science right is a critical first step. This requires an understanding of complex
ecosystems functions and interactions and the relationships between farmers’ actions and their environmental
consequences. Understanding the socio-economic motives of small holders and constraints facing family farmers, suppliers
and beneficiaries of environmental goods and services, would need a holistic approach where both socio-economic and
cultural aspects are considered. Equally important are the institutional innovations needed to link suppliers and beneficiaries.

In conclusion, while the challenges of poverty reduction and sustainable development are formidable, the greater human
capacity and ingenuity that brought about industrial and technological revolution would need a social and bio-cultural
mindset to allow us to overcome these challenges. With the right policies, investments and political will to reach into poor
communities, we can meet the formidable challenges of our century.
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United Nations Convention to Combat Desertification
Address delivered at the Opening Session by Goodspeed Kopolo, Senior Programme Officer, UNCCD Secretariat

Recent discoveries have revealed an ancient soil management technique from the Amazon basin, practiced for thousands of
years by the original inhabitants of the region before the advent of European explorers. Civilizations there had buried
charcoal in tropical soils to make them productive. Their origin first erroneously attributed to volcanic eruptions, these
patches of soil horizons known as terra preta, or “black earth,” still remain bountiful five hundred years later. The charcoal
acts like a coral reef for soil organisms and fungi, creating a rich micro-ecosystem where organic carbon is bound to
minerals to form rich soil.

It has now been amply proven, on sound scientific ground, that simply burying charcoal (also known as “agri-char” or “bio
char”) in soil is beneficial. The advantages of bio char in agricultural soils are numerous:

1) Itincreases the water holding capacity of the soil.

2) It results in the formation of stable humus, which then provides a high and sustainable nutrient holding capacity,
thereby increasing crop yield as well as encouraging permanent cropping. This in turn helps decrease the pressure
on forests that are being extensively cleared for agricultural use.

3) Charcoal accelerates pollutant degradation, thereby neutralizing farm chemical run-off before it enters the
hydrosphere, and causes persistent organic pollutants (POPs).

4) It reduces erosion by increasing aggregate stability of the soil.

5) It mitigates climate change, as charcoal formation during biomass burning is considered the only way that biomass
carbon is transferred to long-term pools over geological time scales. Indeed, and more than five hundred years
later, biomass carbon is still sequestered in these ancient man-made terra preta soils.

Accordingly, such a technology carries a tremendous potential and could represent a suitable alternative for 21 century
agriculture, which is expected to produce food for billions of people.

This certainly represents one innovative way to collectively tackle the interrelated facets of the problems that confound
mankind today, through the application of sustainable land management approaches.

However, whatever work has been done is too compartmentalized and ends up being stacked up in the ivory towers of
research institutions. This highlights the fact that the world still sorely lacks a global soil and land protection strategy, despite
the fact that soil scientists have long recognized that soil, and more broadly, land, is a valuable, finite resource, and that its
sustainable future needs to be assured.

Therefore, unlike air and water, where there have long been monitoring networks in place, there is little information on the
state of soil quality.

Nonetheless, statistics have been touted by the International Union of Soil Scientists: Over the last 300 years the average
soil loss was 200 million tonnes per year; and in the past 50 years this average has reached 760 million tonnes per year. 6
million hectares in annual loss to soil degradation is irreversible. An estimated 2 billion ha require rehabilitation. The cost of
rehabilitation over a 20-year period has been calculated to be about US$ 213 billion. If not rehabilitated however, the income
foregone (over a 20-year period) could equal a staggering US$ 564 billion. The cost of replacing nutrients lost from arable
land in countries of sub-Saharan Africa is estimated to range from <1% to as high as 25% of the national Agricultural Gross
Domestic Product for selected countries. It is clear that the poor are most severely affected.

There is therefore a dire need for concerted efforts geared towards determining an optimum balance between short-term
economic returns and longer-term investments in improved soil quality for more sustainable production. One in which the
central role of soil for achieving the mandates of the Multilateral Environmental Agreements (MEAs) would also be the
cardinal point.

Notwithstanding the various national and regional initiatives already underway, this would require a different approach for
addressing the sustainable use of soil. In this regard, the UNCCD is best placed to host international and interdisciplinary
concerted efforts to place soil at the heart of sustainable development for the following reasons:

e The UNCCD provides an intergovernmental and legal process that facilitates work at the international, regional and
national levels with concrete obligations and in the context of an established framework and National Action Plan
development at the country level.

e The UNCCD, as an integrated environment and sustainable development Convention, holds considerable potential
to address the multi-level causes and consequences of soil and land degradation. This potential would be crucial
for the success of any concerted international effort on soil.

e An achievable way forward would be to strengthen the role of science within the UNCCD process; a move that
scientists have long been championing.

In this regard, the UNCCD already has extensive global backing, due to the relationship between desertification, land
degradation, drought and soil. Also, firm foundations have been laid for developing regional and inter-regional cooperation
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and intergovernmental agreements for sustainable land management over the past decade of UNCCD operation. A soil
initiative under the UNCCD framework could therefore benefit from the groundwork already undertaken.

Furthermore, meaningful strategic reflection is taking place within the UNCCD. Two Intergovernmental Working Groups that
will report to the Conference of the Parties are discussing the direction of the Convention for the next ten years. This
provides an important window of opportunity in which to explore the possibilities of developing a global consensus to guide
the protection of soil under the UNCCD.

In addition, within this ten-year strategy, the Committee on Science and Technology (CST) is being drastically revamped,
effectively answering the call to strengthen the role of science within the UNCCD process.

It is also important to note that we are moving towards Commission on Sustainable Development (CSD) 2008-2009, which
has chosen soil, land and water as ground zero to ensure the sustainability of environmental conservation. This has been
taken into account in the new UNCCD framework that is currently being forged, thereby providing more reason for soil
advocates to act now, and hit the iron while it is hot, as it were, in order to achieve a soil initiative under the auspices of the
UNCCD.

A unique opportunity is at hand for this alternative. The UNCCD COP8 is currently underway in Madrid. This Forum can
make a decisive contribution on the way forward if the decisions of the Forum in this respect can be relayed to the CST of
the UNCCD for inclusion in their recommendations to the COP. This Forum would then have given the much-needed
impetus to the establishment of a truly holistic way of addressing the issue that takes the lessons learned from of our
forerunners in the Amazon, to place soil at the core of sustainable development, and that puts to use at least some of the
100-year experience in “healing the land”, gained right here at our host institution, in the quest for the achievement of the
Millennium Development Goals.

Thank you.



Soils, Society & Global Change 21

United Nations Convention on Biological Diversity
Address delivered at the Opening Session by Jaime Webbe, Programme Officer, Dry and Sub-Humid Lands

The Millennium Ecosystem Assessment has made it clear: over the past 50 years, we have changed ecosystems at a rate
never before seen in human history. These changes are disrupting nutrient and water cycling, reducing outputs of food and
fodder and posing serious threats to biodiversity. At the same time that ecosystem degradation and biodiversity loss is
accelerating, the demand for natural resources is rising, and climate change is placing increasing stress on almost all natural
systems.

The links between the degradation of ecosystems and the loss of biodiversity is perhaps most severe when the very basis of
production is lost — namely, soil. The detrimental effects of land degradation, soil erosion and desertification on biodiversity
and biodiversity-based livelihoods can be seen throughout the world. In Mexico, more than 45% of soils are affected by
degradation, while in Zimbabwe, estimates of annual economic losses as a result of soil degradation reach 9% of agricultural
Gross Domestic Product.

On the other hand, the conservation and sustainable use of biodiversity has multiple benefits for soil and society. Healthy
soil is the basis for many livelihoods, provides a buffer against the negative impacts of global change on water resources,
production and nutrient cycling, and represents a significant terrestrial carbon store.

The objectives of the CBD and its legal, policy and practical procedures play an important role in the implementation of
activities in support of the conservation of soil biodiversity and the restoration of damaged soils, vegetation and ecosystems.
The application of the ecosystem approach, for example, adopts a broad, inclusive approach to the management of all
components of ecosystems, including people and biodiversity.

In addition to the ecosystem approach, the programme of work on agricultural biodiversity is scheduled for an in-depth
review of implementation at the ninth meeting of the Conference of the Parties. At this time, the links between sail,
biodiversity and production will be discussed within the framework of activity 2.1 on the role of soil and other below-ground
biodiversity in supporting agricultural production systems, especially in nutrient cycling.

Furthermore, in recognition of the close links between biodiversity and desertification, the Convention has adopted a Joint
Work Programme with the United Nations Convention to Combat Desertification towards the conservation and sustainable
use of the biodiversity of dry and sub-humid lands. In recognition of the importance of soil to the achievement of the
objectives of this programme of work, the sixth meeting of the Conference of the Parties called, through the Global
Taxonomy Initiative, for increasing knowledge of the organisms that maintain the soil crust.

The eighth meeting of the Conference of the Parties to the Convention, followed by the twelfth meeting of the Subsidiary
Body on Scientific, Technical and Technological Advice called attention to the increasing challenges facing biodiversity at all
levels as a result of global change in general and climate change in particular.

As global changes are manifested, it is more important than ever that we turn our attention to that biodiversity which forms
the basis of production. Because of difficulties in assessing and monitoring soil biodiversity, the information available on the
status and trends of this resource is sparse. Addressing this gap will better enable us to implement climate change response
activities in a manner which considers soil biodiversity and all the services it provides.
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United Nations Environment Programme

Address delivered at the Opening Session by Gemma Shepherd, Programme Officer, Division of Early Warning and
Assessment

Your Excellency Ms. Vigdis Finnbogadéttir, Former President of Iceland;
Your Excellency Mr. Einar K. Gudfinnsson, Minister of Fisheries and Agriculture of Iceland;

Excellencies, Distinguished delegates, Representatives of UN and international agencies, Ladies and Gentlemen, dear
Friends and Colleagues;

On behalf of the Executive Director of the United Nations Environment Programme (UNEP), Mr. Achim Steiner, | warmly
welcome you to this Forum on Soils, Society & Global Change.

Over the last several decades, increasing human population, economic development and emergence of global markets have
driven unprecedented land use and global change, resulting in immense pressure on soil resources. These pressures are
projected to intensify further over the next several decades.

Will we cope?

The most dynamic changes have been in forest cover and composition, expansion and intensification of cropland, and the
growth of urban areas. However it is not land use change that drives soil degradation as much as unsustainable land use:
what matters most is how land is managed. Current land resources can support human needs only if sufficient investment is
made in sustainable soil and environmental management.

In industrialized countries the primary concern is due to excess of nutrients and pollutants causing eutrophication,
acidification, and soil contamination. Perhaps surprisingly, soil erosion continues to be a problem in Europe and North
America, and may increase if rainfall intensity increases with climate change. These problems are being effectively tackled
where a combination exists of knowledge, forceful social and economic policy, solid institutions maintaining supporting
services, involvement of all parties, and tangible benefits to the land users.

In tropical developing countries, however, it is the lack of sufficient nutrient and management inputs for sustainable land
management that is the main concern, leading to soil nutrient depletion, soil physical deterioration and erosion, and soil
salinity. In these areas, soil degradation is threatening sustainability of food production and damaging the wider environment
through effects on water quality and availability, further increasing vulnerability of already impoverished peoples. Effects spill
over into adjacent ecosystems; for example, soil erosion in Kenya over a number of decades has damaged the coral reefs
along the coast.

In these situations, major investment in soils is needed to prevent environmental damage. For example, in Africa only 11%
of the continent, spread among many countries, has high quality soil that can be effectively managed to sustain more than
double its current population. Most of the remaining useable land is of medium and low potential, with one or more major
constraints for agriculture. These lands are at high risk of degradation under low input systems. Substantial investment in
capacity-building and inputs for sustainable land management will be required to bring about improvements.

Excellencies, Ladies and Gentlemen,

Land degradation is also having global impacts through disruption of the biological cycles on which life depends. The
runaway carbon cycle and its impacts on global warming are of utmost concern. Soil is both affected by and contributing to
global warming. Soil contains more than twice the amount of carbon currently in CO; in the atmosphere, constituting one of
the largest sources of carbon in the world. How we manage the global carbon store is critical for our survival.

Good soil management can bring about dual benefits of climate change mitigation and improved adaptation. Improved soil
management could mitigate 5-15% of the global fossil fuel carbon emissions. This is significant and at the same time will
improve soil quality, food security and the environment, which collectively improve adaptive capacity for climate and global
change.

However, perhaps the greatest gains may come from measures to prevent further soil and land degradation.
Mismanagement of forest soils, peatland and tundra soils could release massive amounts of carbon and methane into the
atmosphere and greatly exacerbate global warming. For example, one-third of all terrestrial organic carbon is peat. In a
ranking of countries based on their total CO, emissions, Indonesia comes 21 if peatland emissions are excluded. However,
if peatland emissions are included, Indonesia is already the third-largest CO, producer in the world. Strategies such as
avoided peatland degradation and deforestation may cost less than one-hundredth of alternative emission reduction
strategies and can provide additional adaptation and poverty alleviation benefits.

Land degradation over large areas of drylands, or desertification, is another serious global threat to human well-being and
environment. Desertification currently affects between 100-200 million people and threatens the lives and livelihoods of a
much larger number — more than one-quarter of the world’s population depends on drylands in developing countries.
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Desertification and poverty are mutually reinforcing, threatening livelihoods, for example through loss of food and water
security, and increasing vulnerability to climatic variability. Desertification impacts are far reaching, affecting urban dwellers
and people far from drylands, for example by affecting water quantity and quality for downstream users, through dust effects
on human health, and through feedbacks on regional and global climate change. Desertification is already leading to social
disruption: over the next ten years, 50 million people are estimated to be at risk of displacement as a result of desertification.
People displaced by desertification are putting a new strain on natural resources in adjacent lands and threatening
international stability.

UNEP has been fully engaged in soil management for over 30 years, through its partnerships with other UN agencies,
governments, and a wide array of stakeholders. UNEP was primarily responsible for preparing the United Nations
Conference on Desertification, which was held in Nairobi in 1977, and subsequently played a major role in the negotiating
process leading to the United Nations Convention to Combat Desertification. UNEP has, and continues to support the
implementation of the Convention through global environmental assessments, the development and implementation of
projects, and policy support to regional, sub-regional and national action plans for combating desertification.

In the early 1980s, UNEP contributed to the development of the World Soils Policy, leading to the World Soil Charter, which
established a set of principles for the optimum use of the world’s land resources, for the improvement of their productivity,
and for their conservation for future generations. In the early 1990s, UNEP, in cooperation with international partners, carried
out global and regional assessments in order to gain fast and reliable data on the global status of human-induced soll
degradation, culminating in the publication of the World Atlas of Desertification. UNEP has continued to develop its
assessment framework to respond to the complexity of sustainable land management issues, through, for example, its
Global Environmental Outlook assessments and the Millennium Ecosystem Assessment. We continue to develop initiatives
to build integrated approaches to sustainable land management; for example, UNEP and the United Nations Development
Programme are piloting climate change adaptation in eight developing countries under the One UN strategy.

Excellencies, Ladies and Gentlemen,

The threat to sustainable development posed by soil degradation has been recognized for decades, including by Our
Common Future in 1987, the 1992 Earth Summit, and the 2002 World Summit on Sustainable Development. But the
fundamental principles of sustainable land management are yet to be translated into globally effective policies and tools.
Perhaps most alarming of all is the lack of systematic collection, analysis, and interpretation of scientifically sound data on
land health that is directly linked to planning, implementation, and evaluation of policy and programmes for prevention and
control of land degradation. Effective responses are still also held back by limited access to information, inadequate
institutional capacity faced with complex land use issues, and the absence of broad participation or ownership of the
responses.

Therefore, we welcome this Forum, which seeks to raise the importance of sustainable soil management in the global
change agenda and promote dialogue between scientists, policy-makers, land users and business interests. We assure you
of UNEP’s utmost support for this process, and very much look forward to the outcomes of the Forum.
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European Commission, Directorate-General, Joint Research Centre
Address delivered at the Opening Session by Luca Montanarella, EC-JRC

Excellencies, ladies and gentlemen,

Let me first of all thank the organizers of the meeting, and particularly Sveinn and Andrés, for having invited the European
Commission to attend this challenging Forum. Let me add that | also personally enjoy attending today this Opening Session
of the International Forum on Soils, Society & Global Change. | had the pleasure to attend exactly two years ago in this very
same room a very successful international workshop on “Strategies, Science and Law for the Conservation of the World Soil
Resources” and I'm sure that the meeting of today will be a similar success and will leave a long-lasting sign in the process
of achieving soil protection in the world.

We are also here today to celebrate one-hundred years of soil conservation and land restoration in Iceland. This is a
particularly important moment for soil protection both globally and in Europe, and therefore this centenary of the Icelandic
experience is a good opportunity for taking stock of the lessons learned and the future challenges ahead. Iceland can be
seen as a forerunner for what we need to do in other parts of the world. The history of its land teaches us that soil
degradation caused by human activities can have very long-lasting impacts and may require centuries for recovery. Indeed,
this is the reason for us to consider soil as a non-renewable natural resource, since it takes many generations to re-build the
full richness of a well developed soil profile.

But let me go back to the main topic of this Forum: Soils, Society & Global Change. Bringing together experts on these three
topics is already an achievement, and Iceland has already proven to be the right place for such interdisciplinary seminars.
Soil science alone can achieve only little if not integrated in a wider context of society and global change. There is here the
urgent need of opening the soil science community to the outside world of non-soil experts. Only in this way will we be able
to substantially improve the effectiveness of soil protection strategies and really make progress towards sustainable soil use
at a global scale.

Global change is the major environmental concern in today’s societies. Evide