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1. Introduction
1.
Following on a recommendation of the Global Ministerial Environment Forum (Cartagena, February 2002), the Executive Director of the United Nations Environment Programme (UNEP) is proposing to the 22nd UNEP Governing Council (Nairobi, 3-7 February 2003) that it establish an Intergovernmental Panel on Global Environmental Change (IPEC). This panel would be a subsidiary organ to the UNEP Governing Council/Global Ministerial Environment Forum (GC/GMEF) in the form of a multidisciplinary forum of government-nominated experts. With a view to strengthening the implementation of the functions and responsibilities assigned to the UNEP Governing Council by the General Assembly in 1972, the panel will have the following functions and responsibilities:

· keep under review the world environmental situation in order to ensure that emerging environmental problems of wide international significance receive appropriate and adequate attention by governments, having particular regard to global environmental change and its implications for social and economic development; 

· promote the contribution of relevant international scientific and other professional communities to monitoring and assessment of global environmental change;

· provide the Governing Council/Global Ministerial Environment Forum and, as appropriate, its other subsidiary bodies with scientific and technical advice related to the mandate of GC/GMEF; and

· report regularly to the GC/GMEF on all aspects of its work. 

2.
The Report of the Executive Director (UNEP/GC.22/4/Add.1) gives the rationale for establishing the IPEC, its composition, functions and responsibilities, working modalities, links with other assessments and agencies, and financial and administrative implications. The concept is further developed in an information document (UNEP/GC.22/4/INF/15). 

3.
This expert meeting has been organized to help conceptualize and outline how UNEP can meet the challenge of establishing an Intergovernmental Panel on Global Environmental Change, both intellectually and practically.  The Panel is asked to discuss:

· How IPEC should address the multi disciplinary and multi scaled issue of the interacting dimensions of global environmental change and their consequences for social and economic development?

· What intellectual tools, conceptual frameworks and models could be used to identify and prioritize the most important changes taking place, as well as the scientific, social and economic interlinkages and policy trade-offs?

· What are the priorities for IPEC so that it proves itself and makes a substantive impact from the very beginning?   

2. Global environmental change

4.
Global environmental change is a broad concept without easily-defined boundaries. There are many assessment processes examining some aspect of global environmental change, but generally in a sectoral manner. What is needed now is a mechanism that can review and assess the larger picture of the whole global system and its most dominant species in all its dynamic complexity. The IPEC is intended to promote a holistic approach to assessing global environmental change and its consequences for social and economic development.

5.
However, assessment by itself is incomplete; it only acquires meaning when it is converted into policy and action. Bridging the communications gap between scientists and policy-makers is a challenge for all assessment processes. It is even more important for issues of global environmental change with their enormous social and economic implications. The IPEC will mobilize both scientific experts and government experts and provide channels for their interaction, so that scientific assessments are turned into policy recommendations and results.

2.1 Defining global environmental change
6.
The global environment is a complex dynamic system. The Earth formed, life evolved with ups and downs while transforming the land surface, oceans and atmosphere, and humans emerged as the dominant species. Such natural changes occurred at very long time scales of thousands to millions of years, and natural systems are very resilient and adaptable at these scales. Past human activities, like those of most other organisms, produced only slow, local or minor environmental changes in the Earth's biophysical systems, yet even these caused the collapse of some past civilizations. Now, with accelerating technological progress, a rapidly expanding population and increasing consumption, human-king is running up against global environmental limits. Human-induced impacts on atmospheric composition, climate, waters, land and biodiversity are occurring so rapidly that natural systems no longer have time to adapt. The resulting degradation to the planet's resources and life-support systems may be irreversible at scales relevant to present human society. In addition, the inertia in many natural processes means that the damage may only become fully apparent years or decades later.

7.
The different elements of environmental change are interlinked through a complex set of physical, chemical and biological processes. When natural or human activities lead to changes in one component, this has ramifications for other components as well. For example, climate change affects biodiversity, alters ecosystems such as forests and coral reefs, and influences the stratospheric ozone layer. Likewise, conversion of forests to other uses can increase greenhouse gas emission, and reduce biodiversity and water resources. Understanding the processes of global environmental change requires a synthesis of the knowledge of each thematic component, and the definition and assessment of their interlinkages. Forecasting future changes, their impacts and implications for the environment and society requires improved scientific understanding of past and present trends, and of the inertia and feedbacks in both natural and human systems. There is thus a pressing need to focus the best scientific knowledge and the most advanced modelling and predictive tools on the overall global system. Complex systems are more than the sum of their parts, with their own characteristics and emergent properties that can produce surprises, both in terms of catastrophic effects and of unexpected resilience. Once those properties are understood, policy can aim to avoid or mitigate the former and to encourage the latter.

8.
The dynamics of global environmental change cannot be understood without understanding the underlying social and economic driving forces and impacts, since each feeds back on the other. Nor is all change bad. Human-induced changes to the environment such as agricultural development have satisfied human needs and advanced civilization. Costs and benefits, both short- and long-term, need to be considered. But human society is now at a crossroads, with its future development and well-being at risk if it does not learn to manage its impacts on the global environment and to live within the Earth's limits. The poor are especially vulnerable, as they have limited capacities or resources to adapt to or cope with the changes. 

9.
The Panel should focus on these aspects of global environmental change induced, altered or accelerated by human activity, and representing risks to human well-being. This can provide a basis for assessment of the policy and technology trade-offs and priorities between the different forms of environmental change, and identification of the most important environmental issues in relation to human well-being and development. Since most global environmental impacts are the cumulative result of many human activities, most environmental management actions must be taken at the national or even local levels. This requires a global-scale integrated scientific assessment process connected to global, national and local level policy making. The IPEC is designed to meet this need.

10.
The Panel should not try to define its scope too precisely, as the nature of global environmental change and the priority components for policy action will inevitably themselves change over time. A flexible mechanism is needed that can adapt assessment processes to the priorities of the moment, rather than creating fixed structures with their own inertia.

2.2 Monitoring and assessment
11.
No system can be managed without information on its state and the dynamic processes operating within it. Monitoring the global environment is therefore an essential precondition for effective assessment and management. Such monitoring has been going on for many years, and new technologies such as remote sensing are greatly extending the possibilities to monitor many environmental parameters. However all assessment processes find themselves in the paradoxical situation of having too much data and not enough. Often countries use different definitions and methodologies, so that the data are not comparable. There are problems of data access and quality control. Then there are enormous data gaps in developing countries. Even where data have been collected, there are usually inadequate resources to process and interpret them. Most assessments are therefore based on existing data, but this leaves many questions unanswered, and is seldom adequate for emerging issues. The same old information is recycled over and over again, drifting farther from the reality of the environmental situation. IPEC will not be a monitoring programme, but it should provide strategic guidance to national environmental monitoring programmes and those mechanisms designing and implementing global environmental monitoring such as the Integrated Global Observing Strategy Partnership and the global observing systems.

12.
Another challenge is that global environmental change generally takes place at the scale of decades if not centuries. Monitoring such changes requires long time series of comparable data. There are very few institutions today that have the mandate and resources to collect and archive such long-term data sets, except in a few fields such as meteorology and oceanography. Most environmental data are collected by research programmes, but global change extends beyond the duration of research grants or even scientific careers. No government likes to make long-term or open-ended funding commitments, but monitoring global change requires permanent environmental observatories and data archives. IPEC should advise governments on the increased institutional capacity necessary to meet the priority monitoring requirements for the assessment of critical global changes. Capacity building for developing countries will also be essential to ensure adequate and equal global coverage.

13.
There are many existing assessment processes, and IPEC should not duplicate these, but should draw and build on their results. The IPEC process can also provide a framework to increase the collaboration and coordination between different assessment processes, and IPEC itself can identify gaps in existing assessments and either induce others to fill those gaps or organize scientific assessment processes to address neglected or emerging issues. The information document on IPEC goes into considerable detail on how those assessments would be organized to be scientifically independent, credible, relevant and legitimate. However the principal domain of IPEC assessments will be in the integrated overview of all aspects of global environmental change and their interaction with social and economic factors.

2.3 Conceptual framework (macro-environmentals) and interlinkages
14.
Assessing something as broad and complex as global environmental change will require new conceptual frameworks able to make the complexity and dynamics of the global system understandable. There are significant interactions and feedbacks between different change processes. Global warming impacts ozone depletion and recovery in the stratosphere. Land cover and biodiversity changes impact climate, which in turn affects water availability and agriculture. Every environmental change has significant social and economic impacts at various scales in time and space. Policy decisions in any one area cannot be made in isolation from their implications for all other areas. One specific role for the Panel will be to develop and apply conceptual frameworks to integrate the scientific understanding and assessment of different dimensions of global environmental change with their social and economic consequences as a basis for improved planning and priority setting both globally and at the national level. This will require quantifying both human impacts on the environment, and the vulnerability of humans to environmental changes. By providing the basis for relating environmental changes more directly to the consequences for people, such as poverty, hunger, illness, migration, conflict, and cultural and spiritual impoverishment, the IPEC should strengthen environment ministers' participation in national debates.

15.
Such conceptual frameworks for cross-sectoral environmental management must be both robust and sophisticated. They are necessary both for understanding the dynamics within and between environment and society through monitoring, research, assessment, modeling, indicators, and indexes, and for addressing the necessary responses, such as norms, standards, governance structures, plans, policies and actions. A framework is also important for the development of an agreed nomenclature for tackling these complex issues. To start with, ecological principles may provide some of the basic concepts for interactions between human society and the environment, and current economic, social and ecological models might be useful in establishing a coherent framework. Such a conceptual framework would be characterized by being: 

· able to integrate human (social & economic) and environmental aspects;

· universally applicable (at various scales in time and space);

· policy relevant and intuitively easy to grasp and communicate;

· scientifically relevant and able to support and aggregate highly complex information and dynamics; and

· built on and able to integrate existing concepts and perspectives.

16.
Consideration should be given to the development of "macro-environmentals’ analogous to macro-economics, which will simplify presentation of the complexity of environmental interlinkages and aid decision makers in tracking and prioritizing the mass of environmental priorities with which they are faced. The conceptual framework can contribute to developing macro-environmental management tools such as models, plans and accounting systems. Indicators and indices for the key parameters of global environmental change, which could be one of the outputs. The panel should stimulate or commission work in this area in support of its mission.
2.4 Identification of policy implications
17.
The great strength of an intergovernmental panel as an assessment mechanism is that it has direct connections to government policy makers and can respond to their needs. The participation of government-nominated experts ensures that governments have confidence in the result of the assessments and are more apt to use the result to guide policy. At the same time, it is important to separate the scientific assessment process by expert groups organized by the panel, which should retain its objectivity and scientific credibility, and the analysis of policy implications and recommendations for policy to be made to the UNEP Governing Council/Global Ministerial Environment Forum. The IPEC should establish principles and procedures for both scientific assessment and policy analysis, without mixing the two.

18.
The use of conceptual frameworks, models and scenarios, and the identification of social and economic impacts and feedbacks, will help to identify the policy implications of global environmental change, by making the costs and benefits to various groups and regions more explicit. This aspect of the proposed work of the panel is developed further in the next section.

3. Impact of global environmental change on development

19.
One of the distinguishing features of the concept for the Intergovernmental Panel on Global Environmental Change is its consideration of the implications for social and economic development. This will allow it to develop an environmental policy framework relevant to development and to identify the places where scientific inputs would be important.

20.
Furthermore, environmental problems are increasingly interrelated with the social and economic sectors, as they are closer to the root causes of the problem and have the resources and tools to address them. Therefore, increasing demands are placed on environmental authorities to work together with these sectors, to provide them with environmental information and to help identify environmental challenges and their solutions in an integrated manner. Such a cross-sectoral approach to environmental management includes keeping under review the overall state of the environment, keeping track of progress made by the socio-economic sectors, maintaining oversight over who is doing what, and promoting co-operation among different sectors.

3.1 Key environment-development issues 

21.
The key environment-development issues and challenges facing humanity have already been reviewed and elaborated in detail, for example in the UN's Millennium Declaration, UNEP's third Global Environment Outlook Report (GEO-3), the Water, Energy, Health, Agriculture and Biodiversity (WEHAB) Thematic Papers for the World Summit on Sustainable Development process, and the WSSD Plan of Implementation. Table 1 is a summary of the key issues and challenges presented under two sub-headings: politically-oriented issues/challenges, and scientifically-oriented issues/challenges:

Table 1: 

Key environmental issues/ and challenges in the context of global environmental change


Politically-oriented issues/challenges
Scientifically-oriented issues/challenges

Land
Halve of the proportion of people whose income is less than US$1, and who suffer from hunger

Significant improvement in the lives of at least 100 million slum dwellers in cities

Implementation of UNCCD

Technology transfer, notably energy technology
Sustainable natural resource management and sustainable landuse planning (agriculture, urbanization and habitat conservation) 

Biomass energy

Biodiversity and habitat loss

Monitoring global land cover/land use change

Sound management of chemicals and hazardous waste

Fresh water/

marine
Halve the proportion of people without access to safe drinking water & sanitation

Significant improvement in the lives of at least 100 million slum dwellers in cities

Technology transfer, notably pollution control/clean production technologies

Implementation of GPA, regional seas programmes, UN Convention on the Law of the Sea 
Integrated water resource management

Water pollution control

Wetland loss, watershed degradation, coastal ecosystem degradation

Sound management of chemicals and hazardous waste

Over-fishing

Marine pollution and damage control

Scientific assessment of global marine environment

Atmos-

phere
Ozone protection

Climate change

Air pollution and health

Implementation of UNFCCC and Kyoto Protocol

Technology transfer, notably energy and pollution control technologies
Continue phasing out ozone-depleting substances

Energy efficiency

Control of greenhouse gases

Air pollution control

Development and transfer of technological solutions

Monitoring impact of climate change and air pollution

Biodi-

versity
Significant reduction in current rate of biodiversity loss

Implementation of relevant treaties, notably CBD, CITES, CMS, RAMSAR, World Heritage

Genetic resources, benefit sharing, IPR

Biotechnology/biosafety

Implementation of Proposals for Action of Intergovernmental Panel/Forum on Forests (IPF/IFF)
Biodiversity and habitat loss

Integrated natural resource management

Sustainable use of biodiversity and biological resources

Valuation of ecosystem goods and services

Scientific framework for biodiversity monitoring

Biosafety

Synergistic scientific inputs to support effective implementation of relevant treaties



22.
At the recent World Summit on Sustainable Development, commitments were made to practical plans and targets for poverty eradication, access to safe water and sanitation, food security, health and shelter, energy and protection of biodiversity. In order to meet these commitments and challenges through a holistic policy framework, further improvement of the understanding of interlinkages between all these issues should be integrated into the work plan of the Panel, including:

· Scientific and policy linkages between issues related to global environmental change and the World Summit on Sustainable Development targets;

· Scientific linkages among the issues related to global environmental change, in particular the knowledge gaps;

· Policy linkages between global environmental issues and local/regional environmental issues.

23.
The human dimension of environmental change often cuts across the traditional, theme-specific environmental challenges. For example, many global environmental problems tend to be caused by similar underlying driving forces such as: population dynamics, level of consumption, choice of technologies, distribution of and access to resources and rights. Furthermore, the major development challenges, i.a. as expressed in the World Summit on Sustainable Development and the Millennium Development Goals, are interlinked with the main environmental problems. Alleviation of poverty and promotion of fair trade, good health, food security, and access to energy are closely interrelated with climate change; loss of biodiversity; land and water degradation, depletion of stratospheric ozone; and accumulation of waste and persistent organic pollutants in the environment.

24.
Further consideration needs to be given to the key development issues and respective stakeholders that need attention from a environmental perspective, and how they could be grouped, prioritised and addressed in order to allow for structured consideration by GC/GMEF. The environment-poverty-trade-technology nexus could, for instance, be considered a test case for assessing the interlinkages between environment and development. The panel could consider how environmental assessment processes could best link up with other relevant sectoral agencies and cross-sectoral strategies and plans such as National Strategies for Sustainable Development. 

25.
The IPEC needs to give particular attention to the human consequences of global environmental change. Environmental assessments often tend to focus on providing an analysis of the environmental changes that are occurring, rather than exploring the impact that such changes may have on human well-being.  The latter is a crucial aspect of policy formulation, as well as attracting public interest, as people are often not interested in a specific environmental issue, but are concerned about how the issue will affect them. Furthermore, the increasing vulnerability of humans to environmental change is emerging as a key concern, and as our understanding of environmental change throughout the world grows, it becomes ever more apparent that highly vulnerable regions, people, and ecosystems will bear much of the burden of current patterns of unsustainable human activities. In its work, the Panel should therefore take into account the impacts of global environmental change on human well-being, including aspects such as poverty, agriculture and food security, health (including the effects of chemicals) and socio-economic development.  The causes and consequences of each of these are frequently mutually reinforcing, for example environmental degradation exacerbates poverty, which often, in turn, results in increased pressures on and degradation of natural resources.

26.
Poverty is a crucial concern for sustainable development, and one that is highly impacted by environmental degradation. Of the world’s 6 billion people, nearly half survive on less than US$ 2 per day and approximately 20 per cent on less than US$ 1, with most of these people living in developing countries.  As the majority of poor people live in rural areas and depend on natural resources for subsistence and income, the rapid degradation of these resources has particularly devastating implications for their well-being. Farmers face depleted and degraded soils and water scarcity for irrigation, fishermen face declining catches, and women and children are forced to walk increasing distances to collect firewood and fresh water. In terms of environmentally related illnesses and mortality, it is invariably the poor, particularly women, who are most affected. This is due to the fact that they often live in environmentally fragile areas, depend on marginal lands, are more exposed to pollution, health hazards and natural disasters, and have very little capacity or resources to cope in times of crisis. 

27.
Environmental change can have significant impacts on food security, as three quarters of the world’s 1.2 billion poor live in rural areas, mostly in developing countries where agriculture is the primary source of livelihood.  Erosion, land degradation and reduced soil fertility often result from conversion of land and poor agricultural practices, jeopardising long-term food security.  Furthermore, with the forecasted population increase of 1.5 billion people by 2020, the bulk in developing countries, the pressures on soils, water and natural habitats are likely to increase.  The rapid rate of urbanization will place further pressures on land resources. Climate change and an increasing number of extreme weather events may also impact food production in major agricultural regions, raising market prices and reducing surpluses available for food aid. All of these factors will combine to place food security, particularly for the rural poor, in serious jeopardy. The global challenge will be to devise and implement a sustainable balance between meeting the food security needs of the poor and minimizing the impacts of environmental changes.

28.
Health is one of the key indicators of human well being, and deteriorating environmental conditions, for example from water or air pollution, the use of toxic chemicals, or waste, have serious consequences for human health worldwide.  Every year large numbers of people die of heart and lung diseases and respiratory problems caused by air pollution from industrial emissions, car exhausts, and the burning of traditional fuels.  Industrial countries are particularly concerned with the effects of toxic chemicals and heavy metals, such as pesticides and lead in drinking water, while concern in developing countries focuses more on the prevalence of water-borne diseases.  Once again, it is the rural poor in developing countries who are the most vulnerable to health problems stemming from environmental damage, as they are most often exposed to industrial toxins, and have few resources available to cope with natural resource depletion and the pollution of air, land and water experienced by most of these countries.  Additionally, the living conditions of those affected by poverty often exacerbate the spread of disease, place stress on poorly functioning and overburdened health systems, and lead to depletion of human and economic resources.  

29.
The Panel’s scope should therefore include consideration of the relationship between global environmental change and issues related to human well-being such as poverty, agriculture and food security, human health and socio-economic development. 

3.2 Environmental constraints on development
30.
As global environmental change stretches the limits of the planet’s carrying capacity or threatens major damage, some types of development may have to be limited or managed as a result. For example, the cost of rapid global warming may be such that fossil fuel combustion may need to be curtailed even before reserves are exhausted. Only a comprehensive assessment of the costs of environmental change from global warming will convince society to accelerate the transition to alternative energy sources.

31.
The world has already begun to legislate against the manufacture and use of certain chemicals due to their environmental and health impacts, starting with ozone-depleting substances and now extending to persistent organic pollutants. The comprehensive global assessment of environmental change will help to identify other substances and wastes from human activities which are too dangerous to use or release into the environment in significant quantities.

32.
Another area where environmental constraints are increasingly placing limits on development is in the movement of plants, animals and other life-forms between countries and regions. The problems of invasive species and the risk of introducing pests and diseases to places where there is no local resistance or natural controls are already one of the major forces for environmental change, forcing governments to adopt strict quarantine and other controls on trade in living organisms.

33.
There are also all the impacts of the degradation of soils, water supplies, forests, natural areas and other resources that will increasingly limit the development opportunities for those who depend on these resources. The tools of integrated assessment will help to elucidate the complex interplay of consequences from environmental resource degradation and the costs and benefits of alternatives ranging from environmental restoration to migration.

34.
The Panel also needs to be alert to the first signs of new environmental constraints on development that may emerge in unexpected ways or be identified during assessment processes.

3.3 Economic costs of environmental change

35.
Environmental change has enormous impacts on societies and their economies. Assessing the vulnerability of human economies to losses resulting from environmental change is therefore essential for sustainable development, although a daunting task fraught with numerous uncertainties.  To date, the most comprehensive synthesis and assessment of the global value of ecosystem services estimates the average value to be US$ 33 trillion per year (Costanza and others, 1997).  Damage to the environment, such as pollution, soil erosion, deforestation, and land degradation causes losses in productivity, further impacting human economies.  

36.
An illustration of the economic implications of global change is the recent assessment by the leading finance companies including the insurance industry of the projected costs of extreme events such as floods and storms, which appear to be increasing in frequency and severity due to climate change (UNEP Finance Initiatives, Climate Change and the Financial Services Industry, 2002). The industry calculated that the costs of damage from such events, projected to reach $150 billion annually in the next decade, were rising so rapidly that they could stress insurers, reinsurers and banks to the point of insolvency within decades. As a result, certain risks may become uninsurable, meaning that development will simply be set back at great human and financial cost when such damaging events inevitably occur. 

37.
Little work has been done to date to calculate the economic costs of environmental change in any comprehensive way. The exploding costs of health care in many countries may be due in part to illnesses with an environmental origin. The increasing costs of water purification are related to contamination of many water sources by various pollutants. Soil degradation is reflected in increasing use of fertilizers, and spreading pests increase the use of expensive agricultural chemicals. Changing energy technologies or transportation systems will mean writing off extensive investments in the old technologies because of their environmental impacts and replacing them with costly new systems. Second and third order effects may be even more significant economically than the immediate costs of global environmental change. While it may be difficult to put a realistic price on environmental resources or services as such, it may be easier to calculate the effects on the economy of the loss of those resources. Developing a comprehensive accounting system within the framework of the global assessment may be one of the best ways for environmental ministers to communicate the issues to finance and development ministers.

38.
Environmental change also exerts significant influence on issues of equity at all levels, as it is typically the rich who consume the greatest share of resources, and the poor who are most affected by the environmental consequences of production and consumption.  For example, it has been estimated that the richest 20 per cent of the world’s population accounts for 86 per cent of total private consumption expenditure, consumes 58 per cent of the world’s energy, 45 per cent of all meat and fish, 84 per cent of paper, and owns 87 per cent of cars and 74 per cent of telephones.  Conversely, the poorest 20 per cent of the world’s population consumes 5 per cent or less of each of these goods and services.  Related to equity is the issue of Intellectual Property Rights (IPR), as developed countries often appropriate and patent traditional indigenous knowledge and sell products that generate no benefits for the source communities and countries.  These products are frequently sold back to the source countries at exorbitant prices, forcing citizens to pay for products arising from their own intellectual and cultural heritage and natural resources.  Not only does this contribute to the further impoverishment of source communities and countries, but it poses a serious threat to biodiversity as local communities lose the feeling of stewardship for those resources, and no longer feel a responsibility to conserve them, thereby continuing the mutually-reinforcing cycle of exploitation, environmental degradation and decreased human well being. Any assessment of global change and sustainability for policy guidance should include issues of distribution and equity.
3.4 Integration across issues, priorities and trade-offs
39.
The most important area for action by the IPEC will be to integrate assessments across all the relevant issues to assemble a comprehensive perspective on global environmental change. This will require not only a wide range of expert opinion, but the use of tools such as computer modelling. Just as the IPCC has depended on climate models to understand and project the complex dynamics of the climate system, so will an understanding of global environmental change require computer models, or more probably nested sets of models for different aspects of the environmental and human systems. Again following the IPCC example, it would be better to encourage the development of several different models using different structures and methods, as the convergent results of different models increase confidence in the outcomes. It would be desirable for at least some of the modelling groups to be based in developing countries in order to reflect their perspectives. The models can then be used by expert groups to develop scenarios for future global environmental change to assist the Panel in its deliberations.

40.
The combination of environmental systems models for the scientific aspects of global environmental change, coupled with economic models and accounting systems for the costs and benefits of global change, and social models to determine the populations affected and the consequences for different countries, societies and vulnerable populations, will provide a strong rational basis for determining priorities among environmental issues, in which weighting factors such as economic costs, numbers of people affected, and the irreversibility of environmental damage (such as species extinctions) can all be considered together.

41.
Models also make it possible to experiment with alternative courses of action and priority weightings, which can illustrate the trade-offs between different policies and investment strategies. The Panel could develop a comprehensive framework for its policy recommendations through a transparent and consensual process based on the best information available.

4. Mechanisms and processes linking science to policy-making

42.
The above sections of this discussion paper have addressed the substantive areas to be covered by the work of the Panel. One of the roles of IPEC is to promote the contribution of relevant international scientific and professional communities to monitoring and assessment of global environmental change. It thus will have a broader role in the international scientific community. This section looks at the institutional implications of this role and the characteristics of possible mechanisms to respond to the needs of both science and policy.

4.1 Science and International Environmental Governance

43.
The broad challenges of global environmental change and its management can only be addressed through a systematic interaction between the policy and decision making community and the scientific community. The IPEC process is intended to organize and structure that articulation as an important support to international environmental governance. As a subsidiary body to the UNEP Governing Council/Global Ministerial Environment Forum, the Panel will respond to the needs of, and deliver its results to, the Environment Ministers and governments of the world. At the same time it can ensure that the results of scientific assessments find an appropriate audience and stimulate the necessary action. Too often in the past groups of scientists have produced excellent assessments that have simply sat on the shelves for lack of an appropriate user. By placing such assessment in their broader context and looking at the social and economic impacts, IPEC will be able to attract the attention of the major economic and political actors.
44.
The perspective of the Panel will essentially be a global one, although it will need to consider relevant processes and effects at the local and national levels as well. However policy recommendations to deal with global effects will often need to be implemented at the national and local levels. There will also be regional, national and local differences in the ways that global environmental change impacts on human societies that will need to be taken into account rather than hidden in global averages. The panel must therefore be able to deal with multi-level environmental governance mechanisms. 

4.2 Existing mechanisms and complementary partnerships

45.
The intergovernmental nature of the IPEC and the careful design of its scientific support structures should ensure that the Panel does not duplicate the work of existing assessments. Rather it will synthesize and integrate the findings of existing thematic assessments in order to develop a better understanding of the scientific interlinkages and the policy and technology trade-offs among the different issues such as climate change, ozone, biodiversity and degradation of terrestrial and aquatic ecosystems. In doing so it will draw upon lessons learned from established assessments and related research. The proposed decision for the UNEP Governing Council on IPEC invites organizations implementing environmental assessments of international significance, UN agencies and secretariats of Multilateral Environmental Agreements to submit relevant findings through the Executive Director for the consideration of the Panel, and to co-operate with the Panel to develop a more coordinated approach to environmental monitoring and assessment.

46.
With its broad perspective, the Panel will be able to strategically plan for, streamline and reduce duplication in international assessments. It will help to identify and prioritize gaps in the assessment structure and initiate assessments to fill these gaps if so desired. It will also assist in identifying the overall environmental contribution to major development challenges and thereby contribute to mainstreaming environment into sectoral activities.

47.
The Panel will have to establish working relationships with existing thematic environmental assessments such as the Intergovernmental Panel on Climate Change (IPCC); the Ozone Assessments under the Montreal Protocol; the Millennium Ecosystem Assessment; the GESAMP and related ocean initiatives; the Global International Waters Assessment (GIWA); the Global Environment Outlook (GEO); the FAO forest assessment; and regional environmental assessments; and with new initiatives such as those for a Global Marine Assessment process as agreed in the WSSD and the Agricultural Assessment proposed by the World Bank. 

48.
An important feature of the Panel is its flexible nature. Where it identifies an issue for which no assessment exists, it can discuss with existing assessment mechanisms if any of them can incorporate the needed assessment into their own work programme. If not, it can create its own expert groups to address the issue on an ad hoc basis. This will avoid the creation of an increasing number of independent and more or less permanent assessment mechanisms, with the fixed costs and possible inertia that this implies. This does not mean that everything should be centralized in one structure, but that the most flexible and cost effective alternatives should be sought in each case. It may be more efficient to have several narrowly focused assessment mechanisms responding to specific user needs, with the IPEC providing an umbrella integrating the different components and findings into a more comprehensive framework, rather than each thematic assessment trying to broaden itself to cover the larger framework within which its issue is set. This point will be important when it comes to considering the future of several new assessment processes that are presently designed to prepare a single thematic assessment but where the issue of institutionalizing them into a continuing assessment process will inevitably be raised (i.e. the Millennium Ecosystem Assessment and GIWA, for example). The IPEC role should include strategic planning for the whole process of observing and assessing global environmental change.

49.
The Panel will also have to identify research needs, both for its own processes of integration across all aspects of global environmental change and with social and economic factors, and where it identifies problems or emerging issues that require scientific elucidation. This will require the establishment of working relationships with relevant international research initiatives, such as the International Council for Science (ICSU) and its Scientific Committee on Problems of the Environment (SCOPE); the International Geosphere-Biosphere Programme (IGBP); the World Climate Research Programme (WCRP); the International Human Dimensions Programme on Global Change (IHDP); DIVERSITAS; and their common Earth System Science Partnership (ESSP) initiative.
50.
Since the Panel will need to coordinate closely with a variety of existing mechanisms in its role linking science and policy-making, as illustrated above, it will need procedures for dialogue and joint strategic planning with its potential partners. These could take the form of a sub-structure of working groups or expert groups to support the IPEC in this aspect of its work. 

51.
For example, it might be appropriate for the IPEC to establish a working group representing all the global environmental assessment processes, which could serve both to increase the information exchange and collaboration among the assessments themselves, and to organize their response to IPEC requests for specific assessments. A meeting of the global environmental assessments convened by UNEP in Cambridge in November 2000 showed the usefulness of such a mechanism. A similar working group representing the chairs or bureaus of all the global scientific advisory bodies to environmental conventions and international organizations would be an excellent way to avoid duplication and to help them to coordinate themselves, while also allowing the Panel to draw on their experience. For the environmental research community, the Earth System Science Partnership provides a ready-made partner for interaction with IPEC. There are some other existing bodies that IPEC could "adopt" to provide similar functions, such as the UN System-wide Earthwatch Working Party for interagency coordination, and the Integrated Global Observing Strategy (IGOS) Partnership for relations with the observing systems. Where the Panel identifies an issue that requires a coordinated response from the UN system, the Environmental Management Group (EMG) provides an appropriate mechanism.

52.
There are also some gaps where IPEC will need to create or co-opt substructures, such as for modelling and scenario development, for assessment of economic and social impacts, and for conceptual frameworks and integration, where the panel will need substantive inputs to its work beyond what any single assessment might undertake. The expert meeting may be able to propose existing bodies able to take on these roles for IPEC. 

4.3 Role of IPEC

53.
The proposal to the UNEP Governing Council calls on the IPEC to agree on its own working modalities and work plan within its broad roles to keep under review the world environmental situation, to promote the contribution of relevant international scientific and professional communities to monitoring and assessment of global environmental change, and to provide the Governing Council with scientific and technical advice, reporting to it regularly.

54.
It is important not be too prescriptive at the expert level in defining the mandate and scope of the Panel. Since one of its functions is to involve governments more directly in the assessment process and its policy implications, it is essential that governments play a leading role in the Panel's establishment, supported by expert recommendations as appropriate. The aim should be a mechanism dominated neither by the concerns of scientists nor the political priorities of government, but marrying the two in what should be a harmonious balance of interests. Once the IPEC is established, it should have wide latitude to define its own agenda, and thus to adapt flexibly to new scientific information, emerging issues and political priorities. A mechanism too rigidly defined at the beginning may become obsolete more quickly, but abolishing an obsolete intergovernmental mechanism is generally much harder than establishing it. It is wiser to give IPEC the potential to evolve with changing circumstances. The intention of this expert "think tank" process is to sketch out the Panel's potential and possibilities, and particularly to demonstrate that the IPEC does have an important and specific role to play that does not duplicate other processes and that cannot be done more effectively by some other type of mechanism.

55.
One of the major obstacles to the creation of IPEC is the legitimate concern that this could become another complex, costly and inefficient process that will overlap with other existing assessments. How can IPEC avoid becoming another independent monster, as some critics have put it? The design of IPEC takes these concerns into account. First there is the place of IPEC as a subsidiary body to the UNEP Governing Council/Global Ministerial Environment Forum. Experience has shown that scientific assessment and advisory processes are more effective when they report to a well-defined user group. Then the IPEC process is carefully structured not to duplicate existing activities, but to provide a means to guide, draw on and give better focus to existing bodies and mechanisms by involving them in collaboration in direct scientific support to global environmental policy processes. Any proposals the expert meeting would like to make to address this issue further will be welcomed.

56.
The IPEC will extend UNEP's long-standing efforts to coordinate environmental assessments. This has until now been an inter-agency activity, through the UN system-wide Earthwatch, for collaboration and reporting on monitoring and assessment within the UN system itself. Adding a broad intergovernmental assessment process will increase both participation and impact, while the Panel can benefit from the Earthwatch mechanism already in place to provide inter-agency support for its work. The involvement with other institutions and assessment processes at both the global and sub-global levels will facilitate collaborative planning, identify synergies and reduce duplication, while not interfering with the autonomy of existing mechanisms.

57.
One of the unique roles of the IPEC process will be to integrate all aspects of global environmental change within a systems perspective at various time scales and to identify their policy implications. No present assessment process can take into account the interactions with all other parts of both natural and human systems. The IPEC process will both integrate existing assessments into the larger picture, and identify gaps or emerging problems that need to be addressed and related to other critical issues. Just as, in the IPCC process, the converging conclusions of several different climate models have reinforced the credibility of its recommendations, so the IPEC should stimulate the development of a number of global environmental change models to clarify the operation of present global change mechanisms, to quantify their interactions, and to substantiate future projections. It should be relatively easy to encourage the development of such models in Northern research centres, but a special effort will be required to stimulate modelling in appropriate centres in the South in order to ensure a global balance of interests and perspectives.

58.
The broad integrated approach to global environmental change that will be the special characteristic of the IPEC will allow it to look at issues of environment and development in new and more policy-relevant ways. For example, much attention in sustainable development has been directed to the driving forces for change, because it is usually the driving forces that are the most amenable to human management actions. These driving forces, such as demographic change or altered atmospheric composition, generally impact on many different global change processes. Attention to the cumulative costs and benefits of managing different driving forces will be of greater interest to policy makers than a focus on one particular process such as climate change.

59.
At the same time, the general public is more interested in human impacts, and particularly those impacts that it will experience directly. The panel can also explore the risks and vulnerabilities of different segments of the human population (geographic or socio-economic) to global environmental change as it affects or interacts with such areas as health, food security, poverty/income/employment, natural disasters, personal security (conflict, violence), social security/stability, natural/cultural heritage, and ethics/values. Policy recommendations in this context may have more political weight than those presented in a more scientific framework. No single approach will suit all needs. The IPEC should pursue an appropriate mix of different approaches suited to its role bridging science and policy.

60.
It is important that the IPEC not take an entirely negative approach to its work by emphasizing only the environmental limits to development. These limits, while real and unavoidable, should be balanced by the identification of new development opportunities and potentials that can provide solutions to the challenges of environmental change. For example, the risks that current industrial-scale monocultures present to the future viability of agricultural resources could be counterbalanced by the potentials now gradually opening in our ability both to restore natural ecosystems and eventually to engineer new ecosystems in which human activity is an integral component. Such ecosystems, adapted to both urban and rural areas, could simultaneously absorb wastes, produce raw materials, and provide other ecosystem services. Their evolution will take time, but initial steps in that direction should begin now. The Panel should explore such positive responses to environmental change and sustainability.

61.
An additional important role for IPEC will be in building the capacity of developing countries to participate in the monitoring and assessment of global environmental change. This is essential both to fill significant geographic gaps in the availability of scientific information, and to ensure that the policy recommendations are appropriate and applicable in all parts of the world. Experience has shown that the participation of developing country experts in international processes increases their stature in their own countries and their role as advisers to their own governments.

62.
IPEC will give specific attention to the need for balanced involvement of all regions and country groups. The process should include an explicit solicitation of substantive inputs from developing countries, especially least-developed, land-locked, and small island states, with capacity building for collaborating centres in these countries and for scientists able to identify and incorporate the perspectives of all these groups. IPEC will give experts nominated by developing countries the opportunity to acquire broader experience in global environmental change through participation in task teams, sub-groups and research projects. 

63.
The IPEC will also, from its very nature as the scientific advisory body to the Global Ministerial Environment Forum and the UNEP Governing Council, build an increasing cadre of scientists in all countries able to understand policy-making processes and to provide policy-relevant advice. This will not only benefit the Panel and the policy-makers it serves, but will also strengthen advisory processes at the national level by building a pool of experts to whom ministers and governments can more easily turn in time of need.

4.4 Immediate priorities
64.
By documenting and quantifying relationships between environment and development, the IPEC process will help to set the agenda for the Global Ministerial Environment Forum, and will provide Environment Ministers with substantive materials that they can use in discussions with their fellow ministers at the national level. The immediate challenge is to decide where to start with what is inevitably a vast agenda.

65.
It will take some time for the IPEC to build a supporting infrastructure of research centres, working groups and modeling teams able to undertake the full integration of global environmental change issues, even though it can build on the network of collaborating centres already developed as part of the Global Environment Outlook process. In the short term, the Panel could identify a few areas where assessment processes are presently inadequate, such as for land degradation where there is a present controversy over the true extent of desertification, or for the comparative and cumulative environmental impacts of various existing energy sources and the environmental implications of proposed shifts to more renewable sources. The panel could also get off to a rapid start by focussing on the environment for development implications of some already well-documented environmental changes.

66.
For example, the IPEC could encourage or commission studies of the economic impacts of some selected dimensions of global environmental change and their implications for national economies and the world economy, much as the insurance industry has recently estimated the costs and risks to their financial survival from increasing natural disasters linked to climate change. The economic costs and implications of water pollution, invasive species, soil degradation, the transition from non-renewable energy sources, and other aspects of global environmental change need to be calculated, summed and incorporated into medium and long-term macroeconomic planning. Proactive anticipation of these consequences of environmental change can minimize risks to human well-being and turn potential crises into economic opportunities. 

5. Mandate to the expert think tank meeting

67.
This expert "think tank" meeting is requested to provide inputs on certain critical aspects of the IPEC proposal as presented in this discussion paper. It should take as given that the UNEP Governing Council will establish IPEC as an open ended intergovernmental subsidiary scientific and technical advisory body to UNEP Governing Council/Global Ministerial Environment Forum, and advise the Executive Director on the proposals he should make to the Panel for its scope and content. The following is a proposed outline for the discussions.

Intellectual challenge for the Panel

68.
The Panel will receive its scientific input from existing or self-initiated international science assessments. It must then both integrate all aspects of global environmental change and assess the impact of such change on social and economic development. How could the panel intellectually meet the multi-disciplinary and multi-scaled cumulative challenge of advising the Ministers of Environment on how to deal with environmental change and its consequences for social and economic development?

Conceptual frameworks and models

69.
What intellectual tools could help to identify and assess the most important environmental changes taking place, as well as the scientific interlinkages, policy trade-offs and priorities between the different forms of environmental change? Is it possible to develop conceptual frameworks and models for “macro-environmentals” analogous to macro-economics, which will simplify presentation of the complexity of environmental interlinkages and aid decision makers in tracking and prioritizing the range of environmental priorities with which they are faced?
Priorities

70.
How can such tools be developed and what possible methodologies, processes, institutions and individuals might play a key role in such an exercise? What first steps can UNEP take to initiate an effective network of partnerships to support the Panel in its mission? Have potential partners or mechanisms been overlooked? What should the priorities be in terms of issues and processes to ensure that IPEC proves its role from the very beginning?
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