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The world has an unprecedented opportunity to improve the lives of billions
of people by adopting practical approaches to meeting the Millennium Devel-
opment Goals. At the request of the UN Secretary-General Kofi Annan, the
UN Millennium Project has identified operational strategies to eradicate pov-
erty by scaling up investments in infrastructure and human capital while pro-
moting gender equality and environmental sustainability. These strategies are
described in the UN Millennium Project’s report Investing in Development: A
Practical Plan to Achieve the Millennium Development Goals that has been co-
authored by the coordinators of the UN Millennium Project task forces.

The task forces have identified the interventions and policy measures
needed to achieve each of the Goals. In Environment and Human Well-being:
A Practical Strategy, the Task Force on Environmental Sustainability high-
lights the critical importance of maintaining functional ecosystems, which
provide food, water, fuel, climate regulation, and other essential services to
the world’s poorest people; curb the pollution of water and air; and miti-
gate climate change. The report identifies direct investments in environmen-
tal management as well as the structural policy and institutional changes
required for countries to make progress towards achieving environmental
sustainability.

Environment and Human Well-being proposes concrete and practical
steps that governments and international agencies can undertake to opera-
tionalize the concept of environmental sustainability and to integrate the
principles and practices of environmental sustainability into national devel-
opment plans.

This report has been prepared by a group of leading experts who contrib-
uted in their personal capacity and volunteered their time to this important
task. I am very grateful for their thorough and skilled efforts and I am sure



that the practical options for action in this report will make an important
contribution to achieving the Millennium Development Goals. I recommend
it to anyone who is interested in how countries can achieve environmental

sustainability.

Jeffrey D. Sachs
New York
January 17, 2005



Foreword iii

Task force members viii

Preface  «x

Acknowledgments  xii
Abbreviations  xiv

Millennium Development Goals xvi
Ten key recommendations  xviii
Executive summary 1

Part 1 The problem 22

1 Call for operationalizing environmental sustainability 23
Environment and human well-being 25
Links to other Millennium Development Goals 26

Other links 33

2 Driving environmental change 34

Direct drivers of environmental change 35

Indirect drivers of environmental change 38
Controlling the drivers of environmental change 41
Key elements of environmental change 42

Regional diagnosis of environmental conditions 56

3 Why has environmental sustainability been elusive? 61
Lack of clear operational objectives 62



Insufficient direct investment in environmental management 63

Poor integration into sector policies 64

Inadequate institutional capacity, misalignment of goals, and poor
governance 65

Widespread market failures and distortions 66

Underinvestment in science and technology 67

Difficulty of regional and international cooperation 69

Limited public awareness 70

Part 2 The solution 72

4 Investing in environmental management 75
Element 1: agricultural production systems 76
Element 2: forests 80

Element 3: freshwater resources and ecosystems 84
Element 4: fisheries and marine ecosystems 86
Element 5: air and water pollution 89

Element 6: global climate change 91

5 Structural changes for environmental sustainability ~— 94
Strengthening institutions and governance 95

Correcting market failures and distortions 97

Improving access to and use of knowledge 102

Mobilizing science and technology for sustainable development 106

6 Implementing strategies for environmental sustainability 110
National implementation mechanisms 112

Regional implementation mechanisms 126

Global implementation mechanisms 127

Notes 131
References 133

Boxes

1 Task force recommendations for direct investments in integrated
environmental management in six key elements of the environment 12

2 Task force recommendations for structural changes 15

1.1 Accounting for environmental degradation and resource depletion 27

1.2 Shared responsibility for natural disasters: Philippines example 30

1.3 Protecting natural habitats can alter the risk of infectious disease 32

4.1  Ecosystem approach: framework for implementation 76

4.2 Long-term degradation offsets short-term technical solution in

Bangladesh 77



4.3

Australia caps water 86

5.1  Economic principles applied to integrated water resources management
in Colombia 99

5.2 Achieving tangible results in pollution control in the short and
medium term in Mexico through public involvement 105

6.1  Why are operational environmental targets important? 115

6.2 What civil society can do 117

6.3 Millennium Development Goals needs assessments 119

6.4  Costs and benefits of achieving environmental sustainability 120

6.5  What the private sector can do 122

6.6 Research institutions and science 125

Figures

1.1 Potential environmental consequences of food security and poverty
alleviation strategies 29

2.1  Carbon dioxide emissions per capita, by region, 19702015 54

Maps

2.1  Mortality risk based on vulnerability to drought and hydrological
events 36

2.2 Economic loss risks based on vulnerability to drought and hydrological
events 37

2.3 Percentage change in forest cover 47

2.4  Environmental sustainability index by country, 2002 57

Tables

1.1 Key links between environmental sustainability and other Goals 28

2.1  Rural/urban population shares in 2003 and 2030 for the six major
regions of the world 39

2.2 Types, current extent, and causes of land degradation 43

2.3 Current and projected carbon dioxide and sulfur dioxide emissions,
1990-2100 55

3.1  Chronology of major multilateral environmental agreements 62



Task force coordinators
Yolanda Kakabadse Navarro, Fundacién Futuro Latinoamericano, Quito,
Ecuador
Jeffrey McNeely, IUCN-The World Conservation Union, Gland,
Switzerland
Don Melnick, Columbia University, New York, United States

Task force manager
Robin R. Sears, Columbia University, New York, United States

Task force members

Patricia Balvanera, Centro de Investigaciones en Ecosistemas, Universidad
Nacional Autonoma de Mexico—Campus Morelia, Morelia, Mexico

David Brackett, Environment Canada, Government of Canada, Gatin-
eau, Quebec, Canada

Damayanti Buchori, Bogor Agricultural University and PEKA Founda-
tion, Bogor, Indonesia

Malin Falkenmark, Stockholm International Water Institute, Stockholm,
Sweden

Claudia Martinez, Corporacién Andina de Fomento-CAF, Caracas,
Venezuela

Charles McNeill, United Nations Development Programme, New York,
United States

Rodrigo Medellin, Instituto de Ecologia, Universidad Nacional Auto-
noma de Mexico, Distrito Federal, Mexico

Patrick Milimo, UN Millennium Project, Nairobi, Kenya



Paulo Moutinho, Instituto de Pesquisa Ambiental da Amazénia, Brasilia,
Brazil

Shahid Naeem, Columbia University, New York, United States

Abdoulaye Ndiaye, United Nations Development Programme, Global
Environment Facility, Dakar, Senegal

Jonathan Patz, University of Wisconsin, Madison, United States

Mary Pearl, Wildlife Trust, New York, United States

Ellen Pikitch, Pew Institute for Ocean Science, University of Miami
Rosenstiel School, New York, United States

Ravi Prabhu, Center for International Forestry Research, Harare,
Zimbabwe

Walter V. Reid, Millennium Ecosystem Assessment, United States

Peter Johan Schei, The Fridtjof Nansen Institute, Oslo, Norway

Chikako Takase, United Nations Department of Economic and Social
Affairs, New York, United States

Robert Watson, The World Bank, Washington, D.C., United States

Douglas Williamson, Food and Agriculture Organization, Rome, Italy

Kaveh Zahedi, United Nations Environment Programme—World Con-
servation Monitoring Center, Cambridge, United Kingdom

UN Millennium Project secretariat
Guido Schmidt-Traub, Policy Advisor, New York, United States



Humanity at the dawn of the twenty-first century faces daunting environ-
mental challenges and choices inextricably linked to the global effort to eradi-
cate human misery. In September 2000 world leaders at the UN Millennium
Summit confirmed that pursuit of environmental sustainability is essential to
poverty reduction. To move the world toward greater equity and sustainability,
these leaders endorsed eight Millennium Development Goals, which focus the
global community’s efforts on achieving concrete and measurable objectives by
the year 2015 (see Goals on pages xvi—xvii). This global framework articulates
a vision of shared responsibility between rich and poor countries alike. To
ensure environmental sustainability (Goal 7), the framework calls for inte-
grating the principles of sustainable development into country policies and
programs (target 9).

The Johannesburg Declaration on Sustainable Development and Plan of
Implementation, announced by world leaders at the 2002 World Summit on
Sustainable Development, assumes “a collective responsibility to advance and
strengthen the interdependent and mutually reinforcing pillars of sustainable
development—economic development, social development, and environmen-
tal protection—at the local, national, and global levels.”! Leaders formally rec-
ognized three overarching objectives for sustainable development: eradicating
poverty, changing consumption and production patterns, and protecting and
managing the natural resource base for economic and social development. The
task force emphasizes that meeting the last two objectives is fundamental to
achieving the first: eradicating poverty over the long term.

This report translates target 9 into a call for action. It recommends needed
changes in government policies, management strategies, and market dynamics
at all levels to meet the Goals. General in nature, these recommendations must

necessarily be tailored to the unique social, economic, and political conditions



of each country. In developing its recommendations, the task force drew exten-
sively on the Millennium Ecosystem Assessment, Intergovernmental Panel on
Climate Change, and the knowledge and experience of experts around the
world.

The report has two parts: Part 1, The Problem, presents the context for
understanding environmental sustainability. Chapter 1 links the concept of
environmental sustainability to the other Millennium Development Goals.
Chapter 2 discusses the drivers of environmental degradation and diagnoses
ecosystem health in six key elements of the global environment. Chapter 3 asks
why the world has failed to make progress toward environmental sustainability,
despite growing scientific understanding and awareness of its urgency and
importance. In response, Part 2, The Solution, presents the measures required
to ensure environmental sustainability. Chapter 4 outlines specific investments
needed to improve environmental management. Chapter 5 describes systemic
changes required to achieve environmental sustainability. Finally, Chapter 6
considers how the recommendations can be implemented at national, regional,

and global levels and what roles the various actors can play.
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Target 1.
Halve, between 1990 and 2015, the proportion of people whose income is
less than $1 a day

Target 2.
Halve, between 1990 and 2015, the proportion of people who suffer from hunger

Target 3.
Ensure that, by 2015, children everywhere, boys and girls alike, will be able to complete a
full course of primary schooling

Target 4.
Eliminate gender disparity in primary and secondary education, preferably by 2005, and in
all levels of education no later than 2015

Target 5.
Reduce by two-thirds, between 1990 and 2015, the under-five mortality rate

Target 6.
Reduce by three-quarters, between 1990 and 2015, the maternal mortality ratio

Target 7.
Have halted by 2015 and begun to reverse the spread of HIV/AIDS

Target 8.
Have halted by 2015 and begun to reverse the incidence of malaria and other major diseases



Target 9.
Integrate the principles of sustainable development into country policies and programs
and reverse the loss of environmental resources

Target 10.
Halve, by 2015, the proportion of people without sustainable access to safe drinking
water and basic sanitation

Target 11.
Have achieved by 2020 a significant improvement in the lives of at least 100 million
slum dwellers

Target 12.

Develop further an open, rule-based, predictable, nondiscriminatory trading and
financial system (includes a commitment to good governance, development, and poverty
reduction—both nationally and internationally)

Target 13.

Address the special needs of the Least Developed Countries (includes tariff- and quota-free
access for Least Developed Countries’ exports, enhanced program of debt relief for heavily
indebted poor countries [HIPCs] and cancellation of official bilateral debt, and more
generous official development assistance for countries committed to poverty reduction)

Target 14.

Address the special needs of landlocked developing countries and small island developing
states (through the Program of Action for the Sustainable Development of Small Island
Developing States and 22nd General Assembly provisions)

Target 15.
Deal comprehensively with the debt problems of developing countries through national
and international measures in order to make debt sustainable in the long term

Some of the indicators are monitored separately for the least developed countries, Africa,
landlocked developing countries, and small island developing states

Target 16.
In cooperation with developing countries, develop and implement strategies for decent
and productive work for youth

Target 17.
In cooperation with pharmaceutical companies, provide access to affordable essential
drugs in developing countries

Target 18.
In cooperation with the private sector, make available the benefits of new technologies,
especially information and communications technologies



Recommendation 1

Recommendation 2

Recommendation 3

Improve small-scale agricultural production systems.

Increase the use of sustainable agriculture techniques to preserve natural assets by
mobilizing local knowledge and experience in protecting and improving soils using
agroforestry and leguminous cover crop, maintaining crop genetic diversity, and
improving crop management and storage.

Restore and manage desertified lands by developing prevention strategies to protect
arid ecosystems.

Protect surrounding natural habitat through rational land-use planning and the
securing of resource and land ownership and management rights.

Promote forest management for protection and sustainable production.

Increase real income in informal forest sector activities by at least 200 percent by
harnessing the entrepreneurial spirit of informal harvesters and users of forest
products, through outreach from government agencies, civil society organizations,
and certification organizations; rationalizing institutional and regulatory frameworks;
and creating incentives for conservation and sustainable management.

Integrate ecosystem management of 90 percent of river basin systems—including
those that span national, state, or provincial boundaries—by increasing regional
coordination, providing technical assistance to land owners, and implementing best
practices for natural resource use.

Protect and restore ecologically viable areas of all major forest, shrubland, and
pasture vegetation types and their biodiversity by coordinating conservation
strategies, implementing a mosaic of interconnected protected areas large enough
to address the threats, increasing the use of independently certified sustainable
forest management practices, addressing the concerns of vulnerable populations,
and compensating affected stakeholders.

Combat threats to freshwater resources and ecosystems causing water scarcity in

dry areas and flooding in wet ones, and pollution and salinization.

Reduce demand for freshwater, especially in cropping systems, by increasing water
use efficiency; identify new water sources, such as rainwater and recycled
wastewater; and manage demand through a supportive regulatory environment and
incentives.

Maintain pollution levels in surface water and groundwater sources below maximum
allowable levels for any given pollutant by establishing and enforcing pollution
targets

Maintain aquatic biodiversity by ensuring minimum environmental flow and protect
aquatic environments by rationalizing resource distribution based on the amount of
water that must remain in a river system to maintain ecosystem function and by
controlling alien invasive species.



Recommendation 4

Recommendation 5

Recommendation 6

Recommendation 7

Address the threats to fisheries and marine ecosystems brought on by the increasing
demand for marine products and services and by the degradation of inland habitat.

Manage fisheries sustainably by implementing ecosystem-based fishery management,
applying sound research.

Restore depleted fish populations to at least minimum target levels of biomass by
eliminating unsustainable fishing practices, aligning land and water conservation
policies, controlling overfishing, and establishing and achieving biomass targets.
Establish a network of representative, fully protected marine reserves by increasing
coordination and coverage of protected areas.

Address the drivers of air and water pollution.

Reduce exposure to toxic chemicals by adopting integrated pest management strategies
to reduce pesticide pollution, improving frameworks for chemicals management, and
implementing standards for environmental management to produce cleaner production
technologies.

Reduce mortality and morbidity in children under five caused by pneumonia and acute
respiratory infection by investing in cleaner technologies and raising public health
awareness, particularly among women.

Reduce mortality and morbidity in children under five caused by waterborne diseases by
protecting water sources from untreated runoff from housing and livestock and
developing new water-collection techniques.

Reduce the atmospheric levels of the six key pollutants (carbon monoxide, lead, nitrogen
dioxide, particulates, sulfur dioxide, and ozone) and methane by investing in cleaner
energy technologies and improving management of organic wastes to reduce methane
generation.

Mitigate global climate change by stabilizing greenhouse gas concentrations at 450-550

part per million carbon dioxide equivalent and support countries in adapting to its effects.

Invest in the development of cost-effective no- or low-carbon energy technologies,
including research and development, demonstration, and market scale-up; eliminate
market failures and distortions; and internalize environmental externalities into energy
prices so that environmentally friendly technologies can compete in the market.
Promote markets for carbon by supporting multilateral instruments, such as national
and international tradable emissions systems, and rationalize sustainable production
and consumption patterns to mitigate carbon emissions by reducing deforestation and
forest fires and increasing afforestation and reforestation.

Operationalize responses to climate change and variability by integrating them into
national economic and sector planning and investing in adaptation strategies, such as
helping farmers adopt alternative cropping and water management plans in response to
changing temperatures and precipitation patterns.

Strengthen institutions and governance to improve the design and implementation of

strategies for achieving environmental sustainability.

Strengthen training, recruitment, and retention of environment experts by increasing
funding and salaries and improving working conditions.

Secure sufficient funding for environmental institutions through dedicated national
revenue sources and, as necessary, additional funding from donor countries.



Recommendation 8

Recommendation 9

Recommendation 10

Reform government institutions and improve interagency coordination by streamlining
environmental and natural resource management structures and strengthening
coordinating mechanisms across agencies.

Promote good governance and improve gender equality by ensuring minimum
standards of governance and the inclusion of marginalized groups in policy formation
and decisionmaking.

Develop policy instruments to correct market failures and distortions and to align public

and private incentives with the health and well-being of the poor.

Incorporate the cost of environmental degradation into national accounts.

Pay for ecosystem services and reform tax systems to provide additional incentives for
environmental sustainability.

Phase out environmentally harmful subsidies.

Promote trade instruments to support the legal, sustainable harvesting of natural
resource products such as timber.

Strengthen property and land tenure rights, including community management
regimes, and, where possible, formally recognize customary land management
practices and indigenous people’s rights to land.

Improve national and international regulatory frameworks to contain pollution and
other environmentally harmful activities.

Promote science and technology for environmental sustainability, and expand the use of
scientific and indigenous knowledge related to environmental management by
policymakers and the general public.

Mobilize science and technology on a national scale through direct public financing
and competitions in support of sustainable development.

Establish mechanisms for disseminating science and technology advice to
policymakers at all levels of government.

Train civil servants and political decisionmakers in environmental management through
broad-based programs that include recognition of locally derived solutions to
environmental problems.

Strengthen public comprehension of key environmental issues through public
awareness campaigns, financial support of civil society organizations, and integration
of environmental sustainability issues into school curricula.

Strengthen global scientific assessments and expand programs to review regional and
subregional environmental challenges, and initiate assessment initiatives in new
areas, such as agriculture and water.

Build environmental sustainability into all development strategies across sectors, and

increase funding for environmental management.

Adopt quantified and time-bound environmental objectives to guide the design of
environmental policies.

Ensure that national poverty reduction strategies include an assessment of the
environmental impacts and strategies for avoiding or mitigating potentially adverse
environmental effects.

Increase funding for national environmental programs that are integrated in poverty
reduction strategies and that satisfy strict technical and operational standards, by
reallocating domestic resources and raising development assistance, as needed.
Significantly increase funding to countries to support implementation of existing
multilateral environmental agreements and reporting on progress.



Our lives on this planet depend on nature’s provision of stability and resources.
Current rates of human-engendered environmental destruction threaten those
resources and leave death and misery in their wake. But we can avoid this. To
do so, we must act in concert and with a sense of urgency to make the structural
and policy changes needed to maintain ecosystems and their services, control
water and air pollution, and reverse the trends leading to global warming. This
must be done if we are to achieve the level of environmental sustainability nec-
essary to meet the UN Millennium Development Goals addressing poverty,
illiteracy, hunger, discrimination against women, unsafe drinking water, and

environmental degradation.

Environmental sustainability is essential to achieving all other Millen-
nium Development Goals.

By environmental sustainability we mean meeting current human needs with-
out undermining the capacity of the environment to provide for those needs
over the long term. Achieving environmental sustainability requires carefully
balancing human development activities while maintaining a stable environ-
ment that predictably and regularly provides resources such as freshwater,
food, clean air, wood, fisheries, and productive soils and that protects people
from floods, droughts, pest infestations, and disease. Therefore, environmental
sustainability is necessarily a fundamental objective in the pursuit of the seven
other Millennium Development Goals. As stated in the UN Millennium Dec-
laration, we must “spare no effort to free all of humanity, and above all our
children and grandchildren, from the threat of living on a planet irredeemably
spoilt by human activities, and whose resources would no longer be sufficient
for their needs.”



Throughout this report, the Task Force on Environmental Sustainability
proposes concrete measures to build development strategies on the foundation
of environmental sustainability.

To understand these measures, it is first necessary to carefully and objec-
tively analyze the state of the environment. Part 1 of this report describes the
unprecedented environmental change our world has experienced over the past
decade, diagnoses the root causes of environmental degradation and environ-
mental threats to human well-being, and identifies the obstacles to achieving a
healthy, sustainable environment.

With a clear understanding of the state of the environment and its rela-
tionship to human well-being, the urgent need to better manage the envi-
ronment becomes evident. Actions that integrate principles of environmental
sustainability into development strategies are presented in Part 2 of this report.
Achieving environmental sustainability requires dramatic changes in the ways
societies and citizens manage biodiversity and the wastes and byproducts of
production and consumption. It also requires changes in the consumption pat-
terns themselves. Direct investments and structural changes are required at
local, national, regional, and global levels. We must also address the underlying
causes of environmental problems.

The Problems

Achieving a healthy, sustainable environment first requires understanding the
drivers of environmental change, assessing the state of the environment and
people’s dependence on it, and identifying the obstacles to ameliorating envi-

ronmental degradation.

Operationalizing environmental sustainability

The pursuit of environmental sustainability is an essential part of the global
effort to reduce poverty, because environmental degradation is inextricably
and causally linked to problems of poverty, hunger, gender inequality, and
health. Protecting and managing the natural resource base for economic
and social development and changing consumption and production pat-
terns are fundamental requirements for poverty eradication. Integrating the
principles and practices of environmental sustainability into country poli-
cies and planning programs is therefore key to successful poverty reduction
strategies.

Environmental sustainability issues arise at all levels, from local land use
practices to global consumption and production patterns. Thus responsibility
for natural resource management, waste management, and biodiversity protec-
tion must be shared among all nations. Every country must work toward envi-
ronmental sustainability by defining concrete and quantifiable objectives and
implementing the process targets of multilateral and regional environmental

agreements.



Environment and human well-being. The environment comprises a diversity of
ecosystems, from forests, grasslands, and agroecosystems to freshwater systems
and coral reefs. Each provides a set of benefits that contribute to human health,
well-being, and livelihood, from the direct provisioning of goods to more indi-
rect benefits, such as through regulating or supporting ecosystem services. The
world’s poor depend disproportionately on ecosystem services to provide for
their systems of small-scale agriculture, grazing, harvesting, hunting, and fish-
ing. Without access to infrastructure providing safe drinking water, electric-
ity, fuel, and transportation, poor people rely on natural sources of clean air
and water, fertile soil, renewable energy, and biodiversity to meet their needs.
Although 1.3 billion people live on marginal lands and one-fifth of all peo-
ple lack access to safe water, environmental sustainability is not adequately

addressed in most countries’ poverty reduction strategies.

Environment and poverty. Environmental degradation is a product of the activ-
ities of both rich and poor. Deforestation, for example, is partly caused by
local demand for agricultural land or construction materials, but is even more
fundamentally driven by the industrialized world’s demand for timber and
the growing international trade in forest products. Greenhouse gas emissions
in the world’s developed countries have largely driven global climate change,
which threatens human well-being, ecosystem functioning, and biodiversity. If
developed countries do not reduce emissions, and economic growth in newly
emerging economies contributes equivalent per capita quantities of greenhouse

gases, climate change will accelerate sharply.

Environment and food security. All food ultimately derives from ecosystem ser-
vices. In Africa, bush meat is the main source of animal protein, while in South-
east Asia fisheries provide the main source of protein. Sustainable management
of terrestrial and marine ecosystems is thus a prerequisite to global food secu-
rity. Inappropriate intensive and extensive agricultural techniques cause loss of
biodiversity, soil erosion, salinization of irrigated areas, agrochemical leaching,
increased withdrawals of groundwater and surface water, and pesticide resis-
tance. These forms of environmental degradation can cause irreversible losses

in food availability on land and in rivers, lakes, and the sea.

Environment and health. Environmental degradation adversely affects human
health through exposure to bacteria, parasites, and disease vectors (mosquitoes
and snails, for example); chemical agents (such as pesticides and heavy metals);
and physical and safety hazards. Gastrointestinal diseases, strongly linked to
unsafe water and environmental degradation, are the leading killer of children
under five. Polluted air, indoors and out, kills more than 2 million people a year.
Many of today’s emergent or resurgent diseases, such as encephalitis, dengue
fever, and malaria, are on the rise because of human disruption of ecosystems.



What is driving environmental change?

We are living in an era of unprecedented environmental change. In every region
of the world, human actions have affected the natural environment, resulting
in rapidly diminishing forests and coral reefs, increased consumption of scarce
water and energy resources, desertification, spread of invasive alien species, loss
of biodiversity, and increasing effects of global climate change. If left unman-
aged, the environment will continue to deteriorate, impeding efforts to achieve
the Millennium Development Goals.

Direct drivers. The five most significant direct drivers of environmental dete-
rioration are:

1. Land cover change, resulting from logging, urbanization, conversion to
agriculture, road construction, and human habitation, among other fac-
tors, can impair the delivery of vital ecosystem services, such as water
retention and flood attenuation.

2. Qverappropriation or inappropriate exploitation of natural resources can
reduce even the stock of renewable resources below sustainable levels.
Opverfishing is an example.

3. Invasive alien species are non-native organisms that become established
and spread in new environments. They can choke out native species,
clog waterways, and threaten human health.

4. Pollution of air, soil, and water by chemical and organic wastes affects
human health, reduces agricultural production, and damages ecosystems.

5. Climate change may be the single greatest driver of environmental change
on a broad scale. The warming trend of the past 30-50 years has had
such diverse effects as altered precipitation patterns, greater frequency
of extreme weather events, rising sea levels, increased ranges for some
disease vectors, and changes in ecological systems, including migration

and reproduction patterns.

Indirect drivers. The causes of environmental change are complex and syner-
gistic and include indirect as well as direct factors that lead to deterioration
of ecosystems and the pollution of our air, water, and land. The task force
considers the most powerful indirect drivers of environmental deterioration to
include:

1. Demographic change. Population growth, rural-to-urban migration, and
shifts in household economic status have important implications for the
environment, because they tend to increase pressure on the environment.

2. Economic factors. Economic growth intensifies resource consumption,
drives land cover change, and generates waste. But rising incomes can
also bring investments in environmental improvement and cleaner tech-
nologies. Extreme poverty can drive environmental degradation, in turn

reinforcing poverty.



3. Market failures and distortions. Environmentally damaging subsidies
can encourage overproduction or overexploitation of resources such as
fisheries and forests. Failure to account for resource depletion may result
in a misleading picture of economic conditions. Increased trade flows
may facilitate the movement of alien species and pathogens, causing
damages that further strain national accounts.

4. Scientific and technological change. Some new technologies can, for
example, enable more effective pollution abatement, whereas other
technologies might drive overexploitation by increasing resource extrac-
tion efficiency.

5. Institutional gaps. Malfunctioning or absent political and regulatory
institutions allow overexploitation of resources, and weak enforcement
regimes fail to deter damaging forms of extraction, such as illegal log-
ging. Insufficient participation of key stakeholders in the planning and
management of sustainable resource use reduces the effectiveness of
policies and their implementation.

6. Sociopolitical factors. Differences in culture and social behavior yield
varying consumption and production patterns, and social change can
produce unpredictable shifts in resource use. Countries in conflict are

unlikely to invest in environmental protection or other public goods.

Six key elements of the environment affecting health and economic
well-being

Given these principal direct and indirect drivers of environmental change,
the next step in designing appropriate interventions is to identify how these
drivers influence key elements of the world’s environment that affect human
health and economic well-being. Six key elements are discussed in this

report:

Agricultural production systems. Production systems (crops, grazing land,
orchards, plantations, and freshwater aquaculture) cover almost a third of the
Earth’s land surface. They were carved out of natural ecosystems that formerly
provided a wide range of services, including maintaining an extensive soil biota
whose health is critical to land productivity and to water availability. Among
the direct drivers of degradation of agricultural production systems are land
cover changes, such as extensification that disrupts the soil’s natural regula-
tory functions; inappropriate exploitation, such as inefficient irrigation; and
climate change, causing such problems as more frequent droughts and flood-
ing. The major indirect driver of land and soil degradation is demographic
change—particularly population growth. Another is market distortions, driv-
ing farmers to extensify production to compensate for falling global prices for
crops. Extreme poverty prevents people from investing in maintenance of soil
fertility.



Forests. The Earth’s 3.4 billion hectares of forest directly contribute to the live-
lihoods of 90 percent of the world’s 1.2 billion people living in extreme pov-
erty, by providing food, fuel, shelter, freshwater, fiber, bush meat, and genetic
resources. Over the last decade the world has annually lost forests equivalent
in extent to Portugal (9.4 million hectares).

More than 70 percent of forest destruction is driven directly by the expan-
sion of agriculture, with urbanization, energy production, and mining contrib-
uting significantly as well. In many cases indiscriminate logging has catalyzed
this destruction by providing the infrastructure for human expansion. Much
of the destruction and degradation of forests could be avoided if access and
tenure rights were fairer to local people, especially marginalized groups and
women, who depend on forests for their livelihoods. Governments and mar-
kets have failed to understand and support the true value of forests to human
development, thus opening opportunities for illegal forest activities and violent
conflict. Regulations and law enforcement have been powerless to stop illegal
logging, which accounts for at least half of timber extraction. Invasive alien
species are another direct driver of forest degradation, and pollutants such as
acid precipitation, tropospheric ozone, and elevated levels of carbon threaten
forests by changing physiological processes and altering the behavior of plant
pests. Climate change is profoundly affecting the function and dynamics
of the world’s forests. Indirect drivers of forest habitat deterioration include

demographic changes, economic factors, and institutional gaps.

Freshwater resources and ecosystems. Freshwater resources are fundamental to
human survival. They support life by enabling food and energy production
and serving as a transport medium. In addition, wetlands, lakes, and rivers
mitigate floods. The current per capita availability of water varies consider-
ably globally, but overall has fallen by half during the past 40 years, and more
than half the world’s natural wetlands have disappeared. Irrigated agriculture
accounts for 70 percent of water withdrawals worldwide, and about a third of
water use depends on unsustainable withdrawals, mostly in Asia, the Middle
East, and Africa.

Direct drivers of degradation include dams for energy generation, chan-
nelization and flow diversion for irrigation and flood control, wetland drain-
age, and groundwater withdrawal. Overappropriation of water takes the form
of excessive water diversion for irrigation and urban use, which create shortages
and lead to salinization. Biological pollution of water is responsible for 2.2 mil-
lion deaths a year. Chemical pollution also jeopardizes human health. Climate
changes in the form of increased droughts and floods affect surface water avail-
ability for human needs. Major indirect drivers of freshwater deterioration are
demographic change, economic factors, and institutional gaps. Population
growth and urbanization increase demand. Inappropriate water pricing policies

and agricultural subsidies undervalue water and weaken incentives to manage it



sustainably, and poorly integrated management across sectors causes shortages,
pollution, conflict, and inefficiently allocated claims on limited resources.

Fisheries and marine ecosystems. Oceans cover about 70 percent of the planet’s
surface and are by far the largest habitat for life on Earth. They supply billions
of people with food and mineral resources. Fisheries supply 16.5 percent of the
animal protein consumed worldwide—significant considering that undernu-
trition is the major cause of human mortality, accounting for 30 percent of
deaths. Some 75 percent of all wild fish stocks are overexploited. Although
coral reefs provide fish and seafood for a billion people in Asia alone, 80 per-
cent of reefs are at risk from coastal development, fishing-related pressures,
and climate change. Marine biodiversity provides critical services to our planet
through climate control, carbon sequestration, and oxygen generation. Coastal
waters support tourism and recreation as well as fisheries.

Direct drivers of the deterioration of fisheries and marine ecosystems include
overappropriation—destructive and nonselective fishing practices, which dam-
age ecosystems, massively deplete fish stocks, and pose a major threat to bio-
diversity. Other important direct drivers are pollution, from ocean dumping and
downstream effects of land-based activities; invasive alien species introduced to
estuaries and bays by the exchange of ballast water (some 3,000 species each
day); and climate change, with rising sea-surface temperatures affecting the sea
level, ice cover, salinity, and ocean circulation, and leading to coral reef bleach-
ing. Indirect drivers are demographic change, economic factors, and institutional
gaps, through increased demand arising from population growth, damaging sub-
sidies that cause overexploitation of fisheries, and poor policies and enforcement
coupled with insufficient attention to scientific advice. Taken together, these
drivers are resulting in the global and local collapse of key marine populations.

Air and water pollution. Clean water and air are preconditions for human life
and healthy ecosystems. Pollutants (such as carbon monoxide, lead, nitrogen
dioxide, particulates, sulfur dioxide, and ozone) can cause brain damage,
respiratory illness, cancer, endocrine disorders, and even death. In cities in
developing countries, ambient levels of such pollutants often exceed World
Health Organization guidelines. Indoor air pollution generated by cooking
fuels causes respiratory disease, birth defects, and other illnesses among the
estimated 2.4 billion people who burn biomass and coal in their homes, killing
nearly 2.5 million children each year. Marine and freshwater pollution from
household, industrial, and biological waste causes coral reef bleaching, eutro-
phication, and bioaccumulation of toxic substances in marine and freshwater
animals. Over half the world’s major rivers and associated lakes, wetlands,
and groundwater areas are contaminated by pollutants from untreated sewage,
chemical discharge, petroleum leaks and spills, mining residue, and run-off of

sediment and nutrients from agricultural fields.



Direct drivers of water pollution include land cover change, with new
agricultural development resulting in the transmission of organic compounds,
chemical fertilizers, and pesticides into bodies of water. Overappropriation of
fossil fuels for expanding vehicle fleets significantly increases airborne pollut-
ants, especially where leaded fuel is permitted. Indirect drivers are demographic
change, economic factors, institutional gaps, and sociopolitical factors. Rural-
to-urban migration has increased demand for energy and transportation; local
economic realities thwart pollution prevention, mitigation, and abatement
technologies; and attempts to improve air and water quality are frustrated by
weak regulatory and enforcement regimes.

Global climate change. A stable climate provides the critical regulating services
on which all ecosystems depend, affecting weather, human health, agricultural
and marine productivity, the distribution and health of species, and energy
consumption (for heating or cooling technologies). Since the advent of the
industrial era (around 1750), greenhouse gases have increased substantially.
Carbon dioxide, for example, has risen from 280 to 370 parts per million over
that time and is projected to increase to 540—970 parts per million by 2100
because of energy and land-use practices, even without accounting for addi-
tional climate-induced releases of carbon dioxide from the biosphere. Indus-
trial countries currently emit about 10 times more carbon per capita than do
developing countries.

Human activities are causing climate change, and although industrial
countries are primarily responsible, developing countries and poor people are
the most vulnerable. The global mean surface temperature has increased over
the past century, with the 1990s being the warmest decade on record. Temporal
and spatial patterns of precipitation have changed, and the sea level has risen
10-25 centimeters. These trends are expected to continue, and the variability
of climate patterns and the incidence of extreme weather events are projected
to increase, resulting in the inundation of low-lying small island developing
states and deltaic regions, particularly of countries in the South Pacific and
the Indian Ocean. Tens of millions of people are expected to be displaced, and
rates of malaria, dengue, and other diseases are expected to rise. Other antici-
pated effects include lower agricultural productivity and greater water scarcity
and ecosystem disturbances. Unless mitigated, climate change may undermine
efforts to achieve the Millennium Development Goals.

Direct drivers of climate change include pollution through fossil fuel com-
bustion and land cover change, primarily tropical deforestation. The indirect
drivers are demographic change, economic factors, market failures and distor-
tions, scientific and technological change, institutional gaps, and sociopolitical
factors. Most are related to the demand for energy and changes in land use,
which affect emissions of greenhouse gases and result in turn in climate

change.



Immediate regional concerns

While all regions face the global problems of climate change, biodiversity
loss, and fisheries decline, each region faces distinct immediate concerns,
and overall progress toward environmental sustainability varies considerably.
In Latin America, home to half the world’s species of plants and animals,
the most pressing issues are deforestation, pollution, and damage to coastal
and marine ecosystems. In small island developing states, including Carib-
bean and Pacific islands, key problems are climate change, marine ecosys-
tem health, alien invasive species, and pollution. In Sub-Saharan Africa, the
major environmental issues are soil and land degradation, depletion of for-
ests and freshwater resources, and poor indoor air quality. The Middle East
and North Africa suffer most from declining per capita water resources, loss
of arable land, pollution-related health problems, and weak environmental
institutions and legal frameworks. South Asia’s most pressing environmental
problems are freshwater scarcity and pollution, and soil and land degrada-
tion, while Central Asia’s major environmental challenges involve land cover
change and freshwater degradation. Finally, East and Southeast Asia suffer
mostly from soil and land degradation, deforestation, and poor urban air

quality.

Why environmental sustainability is elusive: eight obstacles to
ameliorating environmental degradation

Since the 1972 Stockholm Conference on the Human Environment first
focused international attention on environmental degradation, most environ-
mental trends have worsened, despite three decades of political arrangements,
high-level pronouncements, public exhortations, and over a dozen major multi-
lateral environmental agreements.

There have been some improvements. The Montreal Protocol has success-
fully curbed emissions of ozone-depleting substances, many countries have
improved air and water quality, and large shares of land ecosystems have been
placed under protection. Yet most regions are not on track to halt environmen-
tal degradation, and some have even experienced dramatic declines in envi-
ronmental quality, despite the existence of tools and policies to attenuate or
mitigate direct and indirect drivers of environmental change.

The task force identifies and describes eight factors it considers obstacles
to the enactment of policies and actions known to ameliorate environmental
degradation:

® Lack of clear operational objectives. If environmental strategies cannot be
monitored, they become difficult to implement.

o Insufficient direct investment in environmental management. In most low-
income and some middle-income countries, domestic resources may be
insufficient to cover the full range of needed investments in social ser-
vices, infrastructure, and improved environmental management.



®  Poor integration into sector policies. Too often, national environmental
strategies are developed in isolation from other sectoral strategies that
strongly affect environmental sustainability.

® Inadequate institutional capacity, misalignment of goals, and poor gov-
ernance. In most countries environmental ministries lack the techni-
cal expertise and equipment needed to conduct effective work, follow
strategies that are not congruent with those of other ministries, and are
often impeded by poor governance, high-level corruption, and failures
of enforcement.

®  Widespread market failures and distortions. Market failures can create
environmental degradation by misaligning the incentives of individuals
or corporations with the interests of society at large.

®  Underinvestment in science and technology. Science and technology are
critical for achieving environmental sustainability by improving the
understanding and monitoring of the state of the environment and by
developing means to mitigate environmental degradation. However,
most developing countries do not invest sufficiently in science and
technology.

®  Difficulty of regional and international cooperation. National environ-
mental policies and investments have been stalled by inadequate regional
and global management and cooperation.

o Limited public awareness. The public’s awareness of the consequences of
human-induced changes to the environment is insufficient to build a
broad-based constituency for environmental sustainability.

Suggested solutions

Achieving environmental sustainability requires dramatic changes in the ways
societies and citizens manage biodiversity and the processes of production and
consumption. Direct investments in environmental management and struc-
tural changes are required at local, national, regional, and global levels to
address the underlying causes of environmental problems.

Investing in environmental management: a call for action
To integrate environmental sustainability into national development strategies,
the task force recommends taking an ecosystem-based approach to environ-
mental management, integrating social, ecological and economic concerns in
strategies for securing the restoration and sustainable use of fisheries, fresh-
water, forests, and soils, coupled with actions to reduce the production of
chemical and organic wastes, and greenhouse gases.

The ecosystem approach, the framework for implementation adopted by
the Convention on Biological Diversity, emphasizes the links between human
activity and the sustainable functioning of ecosystems at a full range of spatial

scales. Inherent in this approach are three major conditions to achieve long-term



environmental sustainability: Biodiversity conservation and environmental

management must not be confined to protected areas. Solutions must be inte-

grated across sectors so that advances in one sector do not preclude advances

in others. And investments must be implemented in an enabling environment

of sound institutions and policies, market equity for the poor and women, and

access to information and technologies for all.

Within an ecosystems-based approach, the task force recommends direct

investments in integrated environmental management in six key elements of

the environment (box 1).

Agricultural production systems. Around the world agricultural systems
are increasingly vulnerable to overuse, inappropriate practices, and
altered weather patterns. The task force recommends increasing the use
of sustainable agriculture techniques to preserve natural assets, restor-
ing and managing desertified lands, and protecting surrounding natu-
ral habitat.

Forests. To confront the negative drivers of land clearing for agricul-
ture and logging, as well as pollution and global climate change, the
task force recommends increasing real income in informal forest sector
activities by at least 200 percent by harnessing the entrepreneurial spirit
of harvesters of forest products, integrating ecosystem management of
90 percent of river basin systems, and protecting and restoring ecologi-
cally viable representative areas of all major forest, shrubland, and pas-
ture vegetation types and their biodiversity.

Freshwater resources and ecosystems. Increasing water scarcity in dry
areas and flooding in wet ones, exacerbated by climate change, threaten
household subsistence activities, agriculture, and aquatic ecosystems.
Pollution and salinization pose risks to irrigated agriculture and human
and wildlife health. To combat these drivers, the task force recommends
reducing demand, especially in cropping systems; maintaining pollu-
tion levels in surface water and groundwater sources below maximum
allowable levels for individual pollutants; and maintaining aquatic
biodiversity by ensuring minimum environmental flow and protecting
aquatic environments.

Fisheries and marine ecosystems. Increasing demand for marine products
and services, coupled with degradation of inland habitat, is resulting
in irreversible losses in fish stocks, coral reefs, and the productivity of
all aquatic ecosystems. The task force recommends managing fisheries
sustainably, restoring depleted fish population levels, and establishing a
network of representative, fully protected marine reserves.

Air and water pollution. Current energy practices, mismanagement of
toxic chemicals, and the conversion of natural habitats and related pat-
terns of overproduction, overconsumption, and mismanagement of eco-

systems have resulted in unsustainable levels of air and water pollutants.



Box 1 Agricultural production systems
Increase the use of sustainable agriculture techniques to preserve natural assets:

Task force
e COmmendations * Protect and improve soils, including enhanced carbon sequestration.
for direct e Use water sustainably.
s e e Maintain crop genetic diversity.
in integrated * Mobilize local knowledge and experience.
T el * Improve crop research, management storage, and use.

Restore and manage desertified lands:
e Adopt prevention strategies to protect arid ecosystems.
e Mobilize information and technology.
Protect surrounding natural habitat:
e Rationalize land-use planning.
® Set up systems of communal ownership and management rights.

management in six
key elements of
the environment

Forests
Increase real income in informal forest sector activities by at least 200 percent, by
harnessing and channeling the entrepreneurial spirit of harvesters of forest products,
illegal loggers, pit sawyers, wood carvers, bush meat hunters, and traders:
e Provide outreach to informal users from government agencies, civil society orga-
nizations, and certification organizations.
e Rationalize institutional and regulatory frameworks.
e Create incentives for conservation and sustainable management.
Integrate ecosystem management of 90 percent of river basin systems—including
those that span national, state, or provincial boundaries:
® Increase regional coordination.
* Provide technical assistance.
e Implement best practices for natural resource use.
Protect and restore ecologically viable representative areas of all major forest, shrub-
land, and pasture vegetation types and their biodiversity:
e Coordinate conservation strategies.
¢ |mplement a mosaic of interconnected protected areas of a size commensurate
with addressing the threats, such as climate change.
e Increase use of independently certified sustainable forest management
practices.
e Address concerns of vulnerable populations.
e Compensate affected stakeholders.

Freshwater resources and ecosystems
Reduce demand, especially in cropping systems:

* Increase water-use efficiency.

¢ Identify new water sources, such as rainwater and recycled wastewater.

e Manage demand through a supportive regulatory environment and incentives.
Maintain pollution levels in surface water and groundwater sources below maximum
allowable levels for any given pollutant:

e Establish and enforce pollution targets.

Maintain aquatic biodiversity by ensuring minimum environmental flow and protecting
aquatic environments:

e Rationalize resource distribution by determining the amount of water that must

remain in a river system to maintain ecosystem function.

e Control alien invasive species.

Fisheries and marine ecosystems
Manage fisheries sustainably:
¢ Implement ecosystem-based fishery management based on sound research.



Box 1

Task force
recommendations
for direct
investments

in integrated
environmental
management in six
key elements of
the environment
(continued)

Restore depleted fish population levels:
e Eliminate unsustainable fishing practices.
e Align land and water conservation policies.
e Control overfishing.
e Establish and achieve biomass targets in order to restore depleted fish popula-
tions to at least minimum target levels of biomass.
Establish networks of representative, fully protected marine reserves:
e Increase coordination and coverage of protected areas.

Air and water pollution
Reduce exposure to toxic chemicals by vulnerable groups:
* Adopt integrated pest management strategies to reduce pesticide pollution.
¢ Improve frameworks for chemicals management.
e |Implement standards for environmental management to produce cleaner pro-
duction technologies.
Reduce substantially the under-five mortality and morbidity rates caused by pneumo-
nia and acute respiratory infection:
¢ Invest in cleaner technologies.
¢ Raise public health awareness, particularly among women.
Reduce substantially the under-five mortality and morbidity rate caused by waterborne
diseases:
e Protect water sources from untreated runoff from housing and livestock.
e Develop new water-collection techniques.
Reduce the atmospheric levels of the six key pollutants (carbon monoxide, lead, nitro-
gen dioxide, particulates, sulfur dioxide, and ozone) and methane:
e |nvest in cleaner energy technologies.
¢ |mprove management of organic wastes to reduce methane generation.

Global climate change
Invest in cost-effective and environmentally sustainable energy:

e Develop no- or low-carbon energy technologies, including research and develop-
ment, demonstration, and market scale-up.

e Eliminate market failures and distortions, such as fossil fuel subsidies, and
internalize environmental externalities into energy prices so that environmen-
tally friendly technologies can compete in the market.

Promote and engage climate-friendly carbon and technology markets:

e Support multilateral instruments, such as national and international tradable
emissions systems.

e Establish and commit to long-term stabilization targets for atmospheric con-
centrations of greenhouse gases (450-550 parts per million of carbon dioxide
equivalent, for example).

e Rationalize sustainable production and consumption patterns to mitigate car-
bon emissions, by reducing deforestation and burning and increasing afforesta-
tion and reforestation.

Take adaptation measures:

e Mainstream responses, integrating issues of climate change and variability into
national economic and sector planning.

¢ |nvest in adaptation strategies, such as helping farmers adopt alternative crop-
ping and water management strategies in response to changing temperatures
and precipitation patterns.



The task force recommends reducing vulnerable groups’ exposure to
toxic chemicals; reducing by 20 percent the under-five mortality and
morbidity rates caused by pneumonia, acute respiratory infection, and
waterborne diseases; and reducing the atmospheric levels of the six key
pollutants (carbon monoxide, lead, nitrogen dioxide, particulates, sul-
fur dioxide, and ozone) and methane.

®  Global climate change. Human activities such as fossil fuel combus-
tion and deforestation, by releasing greenhouse gases, are changing the
Earth’s climate. To mitigate the anticipated increase in extreme weather
events and the rise in sea level, the task force recommends investing in
cost-effective and environmentally sustainable energy, promoting and
engaging climate-friendly carbon and technology markets, and taking
adaptation measures.

Four structural changes for environmental sustainability

While absolutely necessary, direct investments in environmental management
will not succeed unless major structural changes are made to policies at the
national, regional, and global levels. These changes are highly charged politi-
cally, but any inability to make them will stand as a major impediment to
achieving environmental sustainability.

The task force recommends four fundamental changes in the way institu-
tions and economies operate at national, regional, and global scales, so that
countries can effectively integrate environmental concerns into all develop-
ment and sector policies (box 2).

To take action toward achieving environmental sustainability, countries
must first reform and strengthen environmental institutions and governance.
This will require building up the environmental expertise available within
agencies and ministries for agriculture, energy, transport, water supply, and
others. Such institutional strengthening requires increased investments, par-
ticularly in human resources, and reform of institutional arrangements, includ-
ing management systems.

The second fundamental structural change is the development of policy
instruments at all levels to correct market failures and distortions in ways that
realign public and private sector incentives with the health and well-being of
ordinary citizens. The most important policy instruments to address mar-
ket failures are those that incorporate the cost of environmental degrada-
tion in national accounts, introduce payments for ecosystem services and tax
reform, phase out environmentally harmful subsidies, develop trade regula-
tions, strengthen property and land-tenure rights, and improve the regulatory
framework.

The third necessary structural change is to mobilize science and technol-
ogy for sustainable development and to improve access to scientific and techni-

cal knowledge. Research institutions can provide technical solutions for some



Box 2

Task force
recommendations
for structural
changes

Strengthen institutions and governance.
e Train, recruit, and retain environment experts.
e Secure sufficient funding for environmental institutions.
e Reform government institutions and improve interagency coordination.
e Improve governance and gender equality.

Correct market failures and distortions.

e Account for the cost of environmental degradation in national accounts.

e Introduce payments for ecosystem services.

e Reform tax structures to promote environmentally beneficial actions.

e Phase out environmentally harmful subsidies.

e Develop trade regulations to promote legal, sustainable harvesting of natural
resource products such as timber.

e Strengthen property and land tenure rights, including community management
regimes.

e Improve national and international regulatory frameworks.

Promote science and technology for environmental sustainability.
e Mobilize science and technology for sustainable development.
e Establish mechanisms for science and technology advice.
e Train decisionmakers for environmental management.
e Improve extension training and services.
e Expand education in science, mathematics, and environmental studies.
e Provide public access to environmental information.
e Strengthen global scientific assessments.

Build environmental sustainability into all development strategies across sectors.
e Adopt quantified and time-bound environmental objectives.
¢ Incorporate environmental sustainability into poverty reduction strategies.
e Increase funding for national environmental programs.
e Increase funding to countries to support implementation of existing multilateral
environmental agreements.

of the problems of environmental degradation. Countries must gather data and
develop indicators to understand current conditions and must be able to trans-
late data into actionable information to guide environmental decisionmaking
by policymakers and the general public. While the needed skills, capabili-
ties, and information products differ in each case, the overarching principle is
constant: better information and greater knowledge capacity can significantly
improve the quality of decisions and their environmental outcomes.

Finally, countries must adopt quantified and time-bound environmental
objectives to guide the design of environmental policies. National poverty
reduction strategies should reflect an assessment of potential environmental
impacts and development of strategies for avoiding or mitigating them. Coun-
tries will require increased funding for national environmental programs that

are integrated in poverty reduction strategies.



Mainstreaming environmental sustainability: innovations in
implementation
Many of the management actions and structural changes recommended by the
task force are not new: they can be found in the major multilateral environmen-
tal agreements of the past three decades. But despite this long history of calls for
action, most recommendations have not been systematically implemented. The
task force, therefore, believes that it is in the implementation of recommenda-
tions and agreed-upon actions that there is the greatest need for innovation.
While environmental challenges act at local, national, regional, and global
levels, this report emphasizes the need for national-level implementation to lay
the foundation for successful regional and global implementation and to make
the rapid progress needed to achieve the Millennium Development Goals. But
because of the global context in which all countries have to work today, it is also
necessary to establish a global framework of rules, regulations, and incentives.
Implementation must also bring together expertise from a broad range of
fields, including representatives from most line ministries, civil society organi-
zations, local communities, and natural and social scientists. A major imple-
mentation challenge is to identify, evaluate, and address tradeoffs and synergies
between sectoral strategies and environmental objectives. Finally, implemen-
tation mechanisms must address long-term environmental change, as well as
short- or medium-term social and economic imperatives. For example, a chal-
lenge such as increasing the water efficiency of agriculture requires strategies
and investments that must be pursued over many years if they are to show
results. An investment to reduce greenhouse gas emissions imposes a cost on
today’s generation, with most of the benefits of a more stable climate accruing
at some future time. No tested institutional models yet exist to deal effectively
with intergenerational tradeoffs, even though they lie at the heart of the imple-
mentation challenge.

National implementation mechanisms

Poverty reduction strategies, common in many low-income countries, tend not
to address environmental sustainability in a systemic way. Those that do, focus
only on providing access to water supply and sanitation, ignoring forest man-
agement, prevention of land degradation and desertification, pollution reduc-
tion, or other key elements outlined in this report. Poverty reduction strategies
could be aligned with the Millennium Development Goals (MDGs); by cover-
ing the long term, rather than a short-term, three-year horizon; by integrating
sectoral approaches to issues such as environment, gender equality, and urban-

ization; and by being adequately funded.

Integrated development framework. The task force endorses the UN Millennium
Project recommendation that countries develop a single integrated development
framework to meet all Millennium Development Goals. This MDG-based



poverty reduction strategy can be developed on the basis of existing Poverty
Reduction Strategy Papers (PRSPs), national strategies for sustainable devel-
opment, or another framework that provides an integrated operational plan
for implementing and financing strategies to achieve all the Goals and ensure
appropriate monitoring of progress over a 10-year horizon.

MDG planning group. The task force recommends that each country convene
an MDG planning group, chaired by the national government and includingall
stakeholders—donors, UN agencies, provincial and local authorities, and civil
society leaders, including indigenous and women’s organizations. This plan-
ning group can organize working groups, each with broad participation, for
areas including health, rural development, and environmental sustainability.
Each working group would include environment and gender equality experts.
The environmental working group would be tasked with operationalizing Mil-
lennium Development Goals target 9 (integrate the principles of sustainable
development into country policies and programs and reverse the loss of envi-
ronmental resources) by establishing specific time-bound targets plus indica-
tors for monitoring; identifying policy and investment needs to improve the
management of environmental resources; and appraising the environmental

effects of strategies proposed by other thematic working groups.

Operational targets. The task force further recommends that countries adopt
operational targets for the environment in a process initiated by the environ-
mental working group but inclusive of the highest level of decisionmaking,
with all relevant line ministries and key stakeholders, including nongovern-
mental organizations, religious groups, and the commercial sector. Drawing
on the best available science, the target selection team should begin with a
long list of potential targets, treated as options with cost-benefit information
for each. These preliminary targets should be reviewed by the MDG planning
group and approved after an open discussion of tradeoffs between environ-
ment objectives and exigencies in other sectors, so that a common position
on the environmental objectives is reached across all working groups. Once
adopted, the environment objectives should guide the work of all thematic
working groups, and each sector strategy should be carefully reviewed to assess

its compatibility with the environmental objectives.

Needs assessment. In a second step, the working group on environmental
sustainability would oversee the preparation of a detailed needs assessment
to quantify the human and financial resources needed to meet each environ-
mental objective agreed to by the MDG planning group. In many countries
this needs-based approach will mark an important departure from current
practice, which focuses primarily on the marginal expansion of services and

investments, with little regard for medium- and long-term objectives. To the



knowledge of the task force, no national MDG needs assessment has been
conducted for the environment. Industrial countries and international organi-
zations should offer technical assistance to developing countries that wish to

carry out SLICh assessments.

Financing strategy. Investment needs in environmental sustainability are
likely to be high. A viable financing strategy for achieving environmental
sustainability is required in all countries but is currently lacking in most. This
report recommends making more funding available by reallocating resources
to the environment, increasing domestic resource mobilization, and raising

levels of development assistance and private sector investment where needed.

Monitoring. Tied to financing is another imperative: monitoring progress
toward achieving environmental sustainability goals. Indicators of progress are
needed at global, regional, and national levels. At the global level these indi-
cators could be linked with the Millennium Development Goals, the 2010
biodiversity targets, and other globally accepted goals. At the national level
the indicators could be linked to the poverty reduction strategies developed for
national and local actions. Countries must generate relevant data and develop
indicators that help them frame and implement policies and monitor policy
success. Many countries need technical and financial assistance to build capac-
ity in primary data collection, data processing and management, and devel-
opment of integrated databases and information monitoring systems. Most
countries do not systematically monitor key environmental parameters such as
air and water quality, biodiversity, or land degradation, let alone develop indi-
cators from these data for use by decisionmakers and the public. MDG-based
poverty reduction strategies must identify the investments needed to collect
data and develop and monitor indicators.

Regional and global implementation mechanisms

While the task force has focused on the country scale, regional and global
scales are also important. At the regional level, mechanisms for improved
environmental management are neglected and must be strengthened to sup-
port country-level MDG-based poverty reduction strategies. Some challenges,
such as climate change, fisheries decline, illegal trade in forest and wildlife
products, and ozone depletion, can be managed only through global imple-
mentation mechanisms.

To address such issues, the task force recommends setting up a coordi-
nating mechanism for conventions and agreements related to environmental
sustainability—such as the Convention on Biological Diversity, the Conven-
tion to Combat Desertification, the United Nations Framework Convention
on Climate Change, the Ramsar Convention on Wetlands, the United Nations

Convention on the Law of the Sea, and those on chemical issues—to develop



joint programs to find synergies and identify tradeoffs among actions taken
under these conventions. A periodic synthesis of the findings of international
assessments, including the Millennium Ecosystem Assessment, Intergovern-
mental Panel on Climate Change, and International Assessment of Agricul-
tural Science and Technology for Development, would likely reveal such syner-
gies and tradeoffs.

Many international agreements have excellent work plans and long lists
of priority actions. Yet few have been implemented. The task force believes
that here again innovations in implementation may be useful and recommends
that conventions focus on effectively supporting national interventions to stem
environmental degradation, mostly by making scientific knowledge and opera-
tional best practices available to countries. The task force recommends that
conventions strengthen their operational expertise and scientific capacity and
focus on the enforcement, implementation, and design of national programs.

Conclusion
Environmental challenges are both complex and unique. Many institutions
must act in concert to respond to them, and proposed solutions must be adapted
to regional and local conditions. For this reason, this report provides neither
a blueprint for achieving Goal 7 nor quantitative targets for every problem.
Rather, the task force offers recommendations for how to organize the process
of integrating the principles of environmental sustainability into all policies
and management strategies. It draws as much attention to implementation
challenges as to needed management actions and structural changes. Neither
structural changes nor technical interventions will succeed unless strong sup-
port for these changes comes from national governments, nongovernmental
organizations, an informed citizenry, and the larger, multilateral community.
The long-term success in meeting all of the Millennium Development
Goals depends on environmental sustainability. Without it, gains will be
transitory and inequitable. The paramount importance and clear urgency of
environmental sustainability dictates immediate actions at all scales—and the
political, social, and financial will necessary to sustain those actions.









The need to protect and maintain the natural environment is frequently pitted
against development objectives as if the two were fundamentally incompatible.
Nothing could be farther from the truth. Environmental sustainability, including
the conservation of biodiversity, underpins human well-being. It is essential to the
achievement of the other Millennium Development Goals and must therefore be
integrated into development strategies across all sectors. But the Task Force on
Environmental Sustainability maintains equally firmly that environmental strate-
gies must be guided by the public and private human benefits derived from a healthy
and functioning environment and that this is particularly salient for people living
in poverty. Conservation strategies that pay insufficient attention to the immediate
needs of people are doomed to fail, as are development strategies that fail to take
into account the social and human costs of environmental degradation.

Achieving environmental sustainability therefore requires carefully balancing
human needs with maintaining functioning ecosystems and curbing the pollution
of water and air. At times, human well-being and environmental concerns are per-
fectly aligned, giving rise to win-win opportunities. More often, however tradeoffs
will need to be carefully managed. This report provides practical guidance on how
to design strategies to maintain an appropriate balance between conservation and
resource use as a means toward environmentally sustainable development.

The task force proposes concrete measures to build development strategies
on the foundation of environmental sustainability. Part 1 describes the unprec-
edented environmental change witnessed over the past decade, diagnoses the
root causes of environmental degradation, and identifies the obstacles to achiev-
ing environmental sustainability. Building on this analysis, Part 2 lays out prac-
tical approaches to strengthen the management of the environment, integrate
the principles of environmental sustainability into development strategies, and

address the indirect drivers of environmental change.



The pursuit of environmental sustainability is an essential part of the global
effort to reduce poverty. This was confirmed at the turn of the millennium in
two important declarations. In September 2000, world leaders agreed to the
Millennium Development Goals at the United Nations Millennium Summit.
Highlighting the stark choices facing humanity at the dawn of the twenty-first
century, the eight Goals and their 18 associated targets focus efforts of the
world community on eradicating poverty in all its forms by achieving concrete
and measurable objectives by the year 2015, thereby moving the world toward
greater equity and sustainability (see the Goals on pages xvi—xvii). This global
framework for action articulates a vision of shared responsibility between rich
and poor countries to meet time-bound, quantified objectives. Among these
objectives is to ensure environmental sustainability in development planning
and implementation, formally stated in Millennium Development Goal 7.

At the 2002 World Summit on Sustainable Development, world leaders
adopted the Johannesburg Declaration on Sustainable Development and Plan
of Implementation. This declaration assumed “a collective responsibility to
advance and strengthen the interdependent and mutually reinforcing pillars
of sustainable development—economic development, social development and
environmental protection—at the local, national, regional and global levels.”!
Leaders also formally recognized that poverty eradication, changing con-
sumption and production patterns, and protecting and managing the natural
resource base for economic and social development are three overarching objec-
tives for sustainable development and essential requirements of it. This report
emphasizes that meeting the last two objectives are fundamental requirements
for meeting the first: eradicating poverty over the long term.

This report translates the call for environmental sustainability in Goal 7 into

actionable recommendations for changes in policies, management strategies,



and market dynamics that must be implemented at the local, national, regional
and international levels. It focuses on priority interventions needed to meet the
Goals. The task force recognizes that its recommendations, while general in
nature, must necessarily be tailored by the implementing agencies to the con-
text of each country and its unique environmental challenges. In developing
these recommendations, the task force has drawn extensively on the work of
the Millennium Ecosystem Assessment? and the Intergovernmental Panel on
Climate Change, as well as the knowledge and experience of experts around
the world.

Environmental sustainability can be defined as meeting human needs
without undermining the capacity of the environment to provide for those
needs and support life over the long term. However, this concept is difficult to
operationalize for many reasons. Primary among them is the absence of spe-
cific national and international outcome targets. The Johannesburg Declara-
tion on Sustainable Development and Plan of Implementation stated that “to
reverse the current trend in natural resource degradation as soon as possible,
it is necessary to implement strategies which should include targets adopted at
the national and, where appropriate, regional levels to protect ecosystems and
to achieve integrated management of land, water, and living resources, while
strengthening regional, national, and local capacities.”

The Johannesburg Plan of Action and the most up-to-date decisions under
some of the major international environmental conventions set targets such as
the significant reduction of the rate of loss of biodiversity by 2010 under the
Johannesburg Plan of Action, specific targets in the Plant Conservation Strat-
egy of the Convention on Biological Diversity, and the adoption of strategies
for integrated water resources management by 2005. While important, such
agreements lack specific quantitative outcome targets, making it impossible to
track progress and evaluate implementation success. This limitation, in turn,
hinders learning, ongoing improvement of environmental strategies and plans,
and justification of substantial investments in environmental management.

Millennium Development Goal 7 contrasts sharply with other Goals that
set concrete benchmarks to be achieved by 2015. For example, Goal 4 has a
clear target: reduce child mortality by two-thirds between 1990 and 2015.
With the help of epidemiology, medical science, and decades of experience in
providing specific medical interventions, each country can develop the range
of necessary interventions, means for their implementation, and the interim
milestones to reach the goal by 2015, barring major cataclysms, such as the
earthquake and tsunamis of December 2004, which claimed the lives of so
many children. Indeed, best practices are well documented and available to
guide national policymakers.

Operationalizing environmental sustainability is more complex. Variability
of species, ecosystems, and physical processes over time and space renders “the

environment” a major management challenge. Moreover, environmental and



social objectives imply many tradeoffs. For example, establishing a protected
area to conserve biodiversity often creates conflict with local residents, who
use nearby resources to earn their livelihood. Similarly, reconciling compet-
ing demands on scarce environmental resources with the need to protect vital
ecosystems is an ongoing challenge. Finally, arbitrating the interests of present
and future generations—the objective of sustainability—is no easy task.

To move beyond such debates and obstacles, this task force offers the fol-
lowing implications of Millennium Development Goal 7 and its associated
target 9: Environmental degradation is a major development issue that is inex-
tricably and causally linked to the problems of poverty, hunger, gender inequal-
ity, and health, among others. A healthy, functional natural environment—a
sustainable environment—provides many of the necessary conditions for
achieving the Goals and in some cases is the foundation for reaching them.
Traditionally, however, many national governments have assigned environ-
mental concerns a low priority; the environment has often taken a backseat to
seemingly more urgent problems of transportation and energy, for example.

It thus becomes fundamental to integrate the principles and practices of
environmental sustainability into country policies and planning programs.
Since environmental sustainability extends beyond local land-use practices to
global consumption and production patterns, responsibility for working toward
it must be shared. It is imperative that middle-income and wealthy nations,
as well as poor ones, work together to make significant changes to national,
regional, and global systems and institutions related to natural resource man-
agement, waste management, and biodiversity protection. These measures,
among others, are necessary to achieve and sustain a healthy environment,
thereby improving the health and well-being of all people.

Fundamental to environmental sustainability is management of the supply
of those resources and waste sinks (Pearce and Barbier 2000). Thus, all coun-
tries must work toward environmental sustainability by identifying concrete
and quantifiable objectives and implementing the process targets of the many
existing multilateral and regional environmental agreements. This chapter
makes the case for doing so.

Environment and human well-being

For too many of the world’s people, environmental degradation eclipses the
hopes of meeting even the most basic human needs. In developing countries,
one person in five lacks access to safe water, 1.0 billion people live in drylands
damaged by soil degradation, and 1.2 billion live on less than $1 a day. All face
the effects of a degraded natural environment.

The environment comprises a diversity of ecosystems—f{rom forests,
grasslands, and agroecosystems to freshwater systems and coral reefs. Each
provides a suite of provisioning (goods), regulating, cultural, and supporting
services—all of which contribute to human health, well-being, and livelihood



(Balvanera and Prabhu 2004; Millennium Ecosystem Assessment 2003).
Ecosystems and the services they deliver may have economic value because
people derive utility from their actual or potential use, either directly or indi-
rectly (Balmford and others 2002; Costanza and others 1997). Despite its
importance to a country’s natural wealth, the value of ecosystem services is
not captured in national accounts because such services are usually considered
public goods (box 1.1).

The world’s poor depend disproportionately on ecosystem services, and
are highly vulnerable to their disruption (DFID and others 2002). With few
alternative income sources, their survival and livelihoods are based on small-
scale agriculture, grazing, harvesting, and hunting or fishing. Without ade-
quate infrastructure to provide safe drinking water, electricity and fuel, and
transportation, people rely on fresh air, natural sources of fresh water, soil, and
biodiversity to meet their basic needs.

About 1.3 billion people live on marginal lands (UNDP 2003a); these
people are both the victims and the agents of environmental damage (Duraiap-
pah 1998). Yet the role of sustainable resource management and environmen-
tal protection for poverty reduction is understated in most countries’ poverty
reduction and development aid strategies (Bojo and others 2004).

Links to other Millennium Development Goals

Environmental sustainability is inextricably linked to the other Millennium
Development Goals (table 1.1). Thus, environmental degradation can have
serious repercussions for achieving other Goals and targets. Advances toward
one may accelerate progress toward another. Conversely, lack of progress on
one may impede movement toward another. In other cases, progress toward
one may hinder another.

For example, the pollution and overappropriation of surface water and
groundwater resulting from intensified agricultural production can prevent
access to clean drinking water, thereby harming human health. Similarly, inter-
ventions to meet poverty reduction and food security targets might adversely
affect the environment, and hence achieving target 9 (figure 1.1). In still other
cases, synergies may be realized where a single intervention or package of inter-
ventions creates movement toward several goals more cost-effectively than if
applied in a single sector. Clearly, any intervention in one sector must be evalu-
ated for potential synergies or effects, both positive and negative, on another.
Of course, tradeoffs and compromises will be required; at the same time, con-
certed efforts must be made to mitigate the adverse effects of advancing toward
one goal at the expense of another.

To illustrate the extent of the environment’s importance in achieving the
other Goals, the task force devotes the remainder of this chapter to examining
in depth the links between the environment and poverty, food security, and

health.



Box 1.1

Accounting for
environmental
degradation and
resource depletion

The environment supplies goods and services that support life and human economic
activity. Yet traditional national accounts fail to include measures of resource depletion
and the costs of environmental degradation. The stock of natural capital includes renew-
able and nonrenewable resources—forests, mineral deposits, soil nutrients, and energy
resources; these constitute a major part of the total wealth of all countries and are par-
ticularly important components in many developing economies. When countries “spend”
this natural capital by extracting and selling it, they effectively convert natural assets into
financial ones—a net zero change in wealth. Standard accounting measures fail to cap-
ture the effects of resource depletion, instead counting revenues from the sale of natural
resources as earned income.

Accounting for natural resource depletion is conceptually and empirically difficult,
but estimates of savings rates can be adjusted to include basic indicators, including
energy and mineral depletion and deforestation. As there is no readily accepted, practi-
cal method for correcting measured national saving rates for resource depletion effects,
this task force presents the World Bank’s preliminary attempt at adjusting savings rates
for environmental degradation (World Bank 2004a), augmented by an estimate of the
economic cost of soil degradation. The results suggest that gross national savings rates
greatly overstate increases in the total stock of capital (see table).

Adjusted savings rates, by developing region
Percent of gross national income, 1980-2001

Region Gross national savings Adjusted gross savings
East Asia and the Pacific 85 29

Latin America and the Caribbean 19 16

Middle East and North Africa 24 9

South Asia 20 19

Tropical Sub-Saharan Africa 11 3(1?)

Note: Adjusted net savings equals net national savings plus education expenditure minus net deforestation and
energy and mineral depletion.

a. Nutrient depletion indicators and fertilizer prices were used to calculate soil depletion at around 2 percent of GDP,
which would reduce adjusted gross savings to 1.5 percent and adjusted net savings to 1 percent.

Source: Sachs and others 2004.

In the World Bank’s corrected savings measures (Hamilton and Clemens 1999; World
Bank 2004a), the savings rate taken from the national accounts is augmented by expen-
diture on education (counted as consumption in the national accounts, but should be
counted as investment in human capital), and then reduced according to estimates of
the economic costs of deforestation and energy and mineral depletion. Sachs and others
(2004) then make an additional correction for tropical Sub-Saharan Africa by measuring
the estimated annual loss of three soil macronutrients—nitrogen, phosphorus, and potas-
sium—currently being depleted with each harvest.

The results are dramatic. Whereas Africa’s measured national savings rate is about
11.1 percent of GNI, the savings rate net of resource depletion might be only about 1.0
percent of GNI. Whatever the precise number, the conclusion is that Africa and other
developing regions experience significantly reduced savings rates as a result of environ-
mental degradation.



Table 1.1

Key links between
environmental
sustainability and
other Goals

Source: DFID and others
2002; UNDP 2002.

Millennium Development Goal Examples of links to the environment

1. Eradicate extreme poverty and hunger e Livelihood strategies and food security of
the poor often depend directly on functioning
ecosystems and the diversity of goods and
ecological services they provide.

e Insecure rights of the poor to environmental
resources, as well as inadequate access
to environmental information, markets, and
decisionmaking, limit their capacity to pro-
tect the environment and improve their liveli-
hoods and well-being.

2. Achieve universal primary education e Time children, especially girls, spend collecting
water and fuelwood can reduce study time.

3. Promote gender equality and empower e Time women spend collecting water and fuel-
women wood reduces their opportunity for income-
generating activities.

e Women’s often unequal rights and insecure
access to land and other natural resources
limit opportunities for accessing other pro-
ductive assets.

4. Reduce child mortality e Water and sanitation-related diseases and
acute respiratory infections, primarily caused
by indoor air pollution, are leading causes of
mortality in children under age five.

5. Improve maternal health e Indoor air pollution and carrying heavy loads
during late stages of pregnancy put women'’s
health at risk before childbirth.

6. Combat major diseases e Environmental risk factors account for up
to one-fifth of the total burden of disease in
developing countries.

e Preventive environmental health measures
are as important, and at times more cost-
effective, than health treatment.

8. Develop a global partnership for e Since rich countries consume far more envi-
development ronmental resources and produce more waste
than poor countries, many environmental prob-
lems (such as climate change, loss of species
diversity, and management of global fisheries)
must be solved through a global partnership

of developed and developing countries.

Environment and poverty

While consumption patterns of the rich drive overexploitation of natural
resources, poor families, in their daily struggle for survival, often lack the
resources required to avoid degrading their local environment. Their fragile
resources, often poorly defined property rights, and limited access to credit
and insurance markets prevent the poor from investing in sustainable envi-
ronmental management. With few alternative sources of income, they rely
extensively on natural resources and ecosystem services to supply such basic
human needs as food, fuel, and drinking water. However, overextraction of
resources disrupts the environment, causing many to lose access to the ecosys-
tem services on which their survival depends. And when countries draw down

natural capital without compensating increases in human, social, financial, or



Figure 1.1

Potential
environmental
consequences of food
security and poverty
alleviation strategies

Source: M. Falkenmark, personal
communication, 2003.
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physical capital, they become poorer. Environmental degradation and resource
consumption substantially lower national savings rates if incorporated into
national accounts (see box 1.1).

Environmental sustainability must be viewed not only as an issue for the
poor. In fact, considerable evidence suggests that the greatest threats to envi-
ronmental sustainability derive from actions taken in the rich countries of the
world. The Johannesburg Declaration on Sustainable Development and Plan of
Implementation notes that “fundamental changes in the way societies produce
and consume are indispensable for achieving global sustainable development”
and calls on developed countries to take the lead in “changing unsustainable
consumption and production patterns.”

Deforestation, for example, is only partly caused by local demand for agri-
cultural land or construction materials. It is even more fundamentally driven
by the industrialized world’s demand for timber and growing international
trade in forest products. Fisheries, mineral deposits, energy supplies, and bio-
diversity resources are harvested in developed and developing countries alike;
however, the preferences and demands of the world’s richest countries largely
determine the scale and intensity of resource exploitation. Increasingly, govern-
ments recognize the often disastrous human consequences of wanton resource
exploitation (box 1.2).

Similarly, greenhouse gas emissions in the world’s developed countries
have largely driven global climate change, which threatens human well-being,
ecosystems, and biodiversity. Although developed countries represent only
20 percent of the world’s population, they have generated 80 percent of his-
torical greenhouse gas emissions (Watson 2004). If developed countries do
not reduce emissions and economic growth in developing countries gener-

ates equivalent per capita quantities of greenhouse gases, climate change will



Box 1.2

Shared
responsibility for
natural disasters:
Philippines
example

Source: United Nations
Statistics Division 2004.

In the Philippines, forest cover shrank 3 percent between 1990 and 2000, from 22.4 to
19.4 percent of land area. As in other countries, loss of forest cover, fueled by widespread
legal and illegal logging, has impaired the natural functions of safeguarding watersheds
and regulating river flows.

In late 2004, a series of typhoons battered the island of Luzon, triggering severe land-
slides and floods that killed more than 1,000 people. Deforestation, which had sharply
eroded the soil’s absorptive capacity, contributed to the scale of the disaster. It was
reported that the Government of the Philippines blamed illegal logging for the disastrous
scale of the damage (New York Times, Dec. 5, 2004); however, both legal and illegal
logging practices bear responsibility for the environmental changes that have increased
vulnerability to natural disasters.

accelerate, jeopardizing human well-being, biodiversity, and environmental
sustainability.

Reducing poverty and achieving environmental sustainability, then,
require charting a new path for development between the extremes of resource
degradation on the one hand and unsustainable production and consumption
on the other. Doing so will require a clear, ambitious set of objectives and strat-
egies and creative, forward-thinking leadership in each nation. The rest of this
report provides a foundation for achieving environmental sustainability, and
with it the rest of the Millennium Development Goals.

Environment and food security

Food security is integrally linked to environmental sustainability, as all food
ultimately derives from ecosystem services. More than 2 billion poor people
rely directly on agriculture for subsistence and commercial food production.
The ecosystem services critical for production include provision of freshwater
for crop irrigation; maintenance of soil fertility through nutrient cycling; pro-
vision of crop genetic diversity, crop pollinators, pest control, and climate regu-
lation; and provision of wild collected foods (such as bush meat, fruits, and
fish). In West Africa, bush meat is the main source of animal protein; while
coastal, pond, and lake fisheries provide the main protein source for people in
Southeast Asia and other regions (Millennium Ecosystem Assessment 2004a,
ch. 8). Currently, 30 million low-income people—a doubling over the past
30 years—earn their livelihoods primarily from fishing. Consequently, land
degradation and depletion of fisheries seriously affect food security (Burke and
others 2000; Roberts and others 2002).

Environmental degradation and biodiversity loss are urgent, fundamental
problems that threaten the achievement of Goal 1. Where people lack access
to modern agricultural technologies, the condition of the local ecosystem
determines agricultural productivity and food supply. Thus, sustainable man-

agement of terrestrial and marine ecosystems is a prerequisite to global food



security. Over the past century, 75 percent of crop genetic diversity has been
lost, leaving crops and varieties vulnerable to emerging and spreading disease,
pests, and changing environmental conditions (especially those related to cli-
mate change). Land degradation continues as a result of inappropriate, inten-
sive agricultural techniques and land conversion related to agricultural exten-
sification. Inappropriate intensification causes salinization of irrigated areas,
nutrient and pesticide leaching, and pesticide resistance, while extensification
destroys natural vegetation cover and leads to soil erosion and loss of soil fer-
tility, increased withdrawals of groundwater and surface water, and increased
agrochemical load (Wood, Sebastian, and Scherr 2000). Unsustainable fish
catch and pollution of coastal and marine ecosystems have caused precipitous
declines in fish stocks (Pauly and others 2002). These forms of environmen-
tal degradation decrease food availability, sometimes irreversibly, complicating

efforts to fight hunger.

Environment and health

Environmental degradation adversely affects human health through expo-
sure to bacteria, parasites, and disease vectors (such as mosquitoes and snails);
chemical agents (such as heavy metals, particulates, or pesticides in water,
food, air, and soil); and physical and safety hazards (such as fire, radiation,
and natural disasters) (Bojo and others 2001). However, the world’s people
are not equally affected. In developing countries, major environmental risks
account for 18 percent of the disease burden, about twice the proportion in
industrialized countries (Lvovsky 2001). The most vulnerable region is Sub-
Saharan Africa, where fully 27 percent of the disease burden is attributed to
environmental risks.

Pollution and contamination of air and water are major sources of human
illness. Diarrhea, strongly linked to unsafe water and inadequate sanitation,
is the leading killer of children under five. At present, 2.2 million people die
each year from water contaminated by human feces (UN Millennium Project
2005a; WHO and UNICEF 2000). In most developing countries 90-95 per-
cent of all sewage and 70 percent of industrial waste are dumped untreated into
surface water (UNFPA 2001). Heavy metals, such as mercury, have accumu-
lated in many of the world’s fisheries, rendering fish stocks unsafe for human
consumption. Persistent organic pollutants accumulate in the fats and tissues
of animals in the food chain, posing further risks to human health.

Acute and chronic respiratory infections are related to ambient air condi-
tions influenced by the incidence of wildfires, vehicle pollution, and industrial
discharge. Indoor air pollution from the use of biomass fuels in poorly venti-
lated houses has been linked to 1.6 million deaths worldwide (Warwick and
Doig 2004).

Many of today’s emerging or resurgent diseases, such as malaria, dengue,

and mosquito-borne encephalitis, are on the rise because of human disruption



Box 1.3

Protecting natural
habitats can

alter the risk of
infectious disease

Source: Millennium
Ecosystem Assessment
2004a.

of natural ecosystems. Environmental change is cited as one of the six major
factors leading to the emergence or resurgence of many of these diseases (Patz
and Wolfe 2002; Cohen 2000). Forest clearance, drainage of wetlands, inter-
national movement of livestock, illegal wildlife trade, human encroachment on
wild areas, human travel, and climatic events can facilitate disease transmis-
sion (Daszak, Cunningham, and Hyatt 2000; Patz and others 2004; Harvell
and others 1999; Millennium Ecosystem Assessment 2004a, ch. 14) (box 1.3).
Insofar as these activities involve environmentally unsustainable practices, bet-
ter land-conservation measures can reduce the global burden of infectious dis-
ease, thereby reducing childhood mortality, malaria, and other diseases and
directly benefiting Goals 4 and 6.

There are tradeoffs between the risk of infectious disease and development
projects that damage habitat or ecosystems that may be preventing epidem-
ics of infectious disease. To the extent that the risk mechanisms are under-
stood, the potential for preventing or reducing the risk of certain diseases can

be achieved through incorporating sustainable conservation measures into

A range of biological mechanisms are responsible for altering the incidence of infectious
disease. Key examples of this disease-ecosystem relationship are described here:

e Dams and irrigation canals provide ideal habitat for snails, the intermediate res-
ervoir host species for schistosomiasis; irrigated rice fields enlarge the extent of
mosquito breeding surface, increasing transmission of mosquito-borne malaria,
lymphatic filariasis, Japanese encephalitis, and Rift Valley fever.

e Deforestation increases the risk of malaria in Africa and South America, while its
effect in Southeast Asia is uncertain.

e Natural systems with preserved structure and characteristics are not receptive to
introduction of invasive human and animal pathogens brought by human migration
and settlement (this is the case for cholera, kala-azar, and schistosomiasis).

e Uncontrolled urbanization in the forest ecosystem is associated with mosquito-
borne viruses (arboviruses) in the Amazon and lymphatic filariasis in Africa. Tropical
urban areas with poor shelter and lacking closed-pipe sanitation promote transmis-
sion of dengue fever.

e Habitat fragmentation, with subsequent biodiversity loss, increases the prevalence
in ticks of the bacteria that causes Lyme disease in North America.

e Zoonotic pathogens (defined by their natural life cycle in animals) are a significant
cause of both historical infectious diseases (such as HIV and tuberculosis) and
newly emerging ones (such as SARS, West Nile virus, and Hendra virus); in addi-
tion, zoonotic pathogens can result in high fatality rates and are difficult to vacci-
nate against since the primary reservoir hosts are nonhuman (for example, Nipah
virus).

¢ Intensive livestock agriculture, treated with subtherapeutic doses of antibiotics,
can lead to the emergence of antibiotic-resistant strains of Salmonella, Campylo-
bacter, and E. coli bacteria; overcrowded and mixed livestock practices and bush-
meat trade have facilitated interspecies host transfer of disease agents, leading to
dangerous novel pathogens, such as SARS and new strains of avian influenza.



development plans; therein lies the potential to achieve a double benefit of
sustainable human health and environment.

Finally, the world’s stock of biodiversity and genetic resources has proven
critical in the fight against illness and disease; however, anthropogenic envi-
ronmental change has threatened these priceless and irretrievable resources.
In most developing countries, up to 80 percent of medicines are derived from
medicinal plants (Balick, Elisabetsky, and Laird 1996). The growing body of
literature on the ethnopharmacopeia of certain regions or societies is further

evidence of the importance of biodiversity to human health.

Other links

To reiterate, environmental sustainability is linked in important ways to all
of the other Millennium Development Goals (see table 1.1). As the context
for all human behavior, the environment influences educational opportunity,
gender disparity, water quality and sanitation, as well as the interests of urban
slum dwellers and small island and landlocked developing states. Chapter 2
discusses the state of six key elements of the environment that are critical for

achieving the Goals.



We live in an era of unprecedented environmental change (Brackett and oth-
ers 2004). Rapid population growth, economic development, and interna-
tional economic integration have intensified resource use; in every region of
the world, human actions have directly or indirectly increased pressure on the
natural environment. Rapidly diminishing forests and coral reefs, increased
consumption of scarce water and energy resources, desertification, the spread
of invasive alien species, the breakneck rate of biodiversity loss, and the rising
threat of global climate change highlight the urgent need to address the com-
plex dimensions of environmental change.

Left unmanaged, the progressive anthropogenic deterioration of environ-
mental conditions will stymie efforts to achieve the Millennium Development
Goals. Addressing these problems requires not only scientific evidence of envi-
ronmental change, but a deeper understanding of the factors directly and indi-
rectly driving this change.

Mitigating and reversing environmental change will require an under-
standing of its drivers; the agents capable of influencing them; the design of
appropriate interventions; and incentives for individuals, organizations, and
governments to implement these actions. This chapter moves toward this goal
by providing a baseline assessment of environmental change; it identifies key
direct and indirect drivers of change in six key elements, or thematic areas,
of the world’s environment and describes the major challenges that confront
each world region. While these six areas are not an exhaustive categorization,
they capture many of the most significant resources and processes upon which
human health and economic well-being, biodiversity in all its forms, and envi-
ronmental sustainability ultimately depend. These six areas also provide the
framework for this task force’s recommendations for improving environmental

management (see chapter 4).



Human activities, undoubtedly the principal cause of most environmen-
tal change, influence the environment through both direct and indirect driv-
ers. Following the Millennium Ecosystem Assessment, this task force broadly
defines drivers to include “any natural or human-induced factor that directly
or indirectly causes a change in an ecosystem.” Direct drivers are essentially
the proximate causes of changes in ecosystems; they produce unequivocal and
measurable environmental effects. Other drivers are indirect in that they oper-
ate diffusely, often by altering one or more direct drivers (Millennium Ecosys-
tem Assessment 2004b, ch. 7).

Without understanding the factors driving environmental change, it is
difficult to design effective strategies for environmental management. Con-
versely, a robust understanding of the drivers behind environmental degrada-
tion enables decisionmakers to make informed economic, political, social, and
behavioral changes. Furthermore, these drivers operate at a variety of temporal
scales; understanding their dynamic relationships can improve coordination
and sequencing of interventions.

This chapter focuses on five of the most significant drivers, each of which
poses specific challenges to environmental sustainability and requires tar-
geted responses. In addition, natural climatic events cause environmental
change at various temporal and spatial scales. The natural disasters that cause
most deaths, by world region, are floods (Americas and Africa), drought and
famine (Asia), earthquakes (Europe), and avalanches, landslides, and wind-
related storms (Oceania) (Millennium Ecosystem Assessment 2004a, ch. 6).
Vulnerability to natural disasters is an important factor in designing devel-
opment strategies and assistance programs (Dilley and others 2005). Certain
regions and economies are more vulnerable to climate-related disasters. For
example, human vulnerability to drought is high in many African nations
and in parts of Asia, where disasters caused by hydrological events are more
common (map 2.1). Economic vulnerability to these events, however, is more
widespread (map 2.2).

Direct drivers of environmental change
Among the direct drivers of environmental change, five are particularly

important.

Land-cover change

Logging, urbanization, conversion to agriculture, road construction, human
habitation, and other land-cover changes have emerged as a major driver of
environmental degradation. Land-cover change can cause biodiversity loss and
impair the delivery of vital ecosystem services, including the water-retaining
and flood-attenuating capacity of soil. Changes in land use can severely affect
riparian and marine ecosystems, choking coral reefs, rivers, and estuaries with

eroded soil and its chemical contents.
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Overappropriation or inappropriate exploitation of natural resources

Overuse of limited natural resources can reduce the stocks of even renew-
able resources below sustainable levels. Overfishing is a clear example of over-
appropriation, as are overconsumption of water and unsustainable harvesting
of timber and other forest products. Inappropriate exploitation includes har-
vesting techniques that cause extensive collateral damage, such as blast or cya-

nide fishing or intensive agriculture.

Invasive alien species

Introduced accidentally or purposefully, invasive alien species—non-native
species that establish themselves in new environments and then proliferate and
spread—can choke out native species, clog waterways and infrastructure, and
threaten human health in ways that significantly affect economic performance,
poverty alleviation, food security, and biodiversity conservation.

Pollution

Pollution impairs human health, reduces agricultural production, damages
ecosystems, and adversely affects nearly every dimension of environmental
sustainability. While pollution may result from direct inputs from chemical
and other industries, it can also involve direct inputs from such human activi-
ties as use of “dirty” fuels and indirect inputs such as use of chemical fertilizers
and pesticides and poor waste management.

Climate change

Over the coming years, the single greatest driver of environmental change may
be climate change. This emerging threat can disrupt the natural balance of
ecosystems and adversely affect development concerns. Small island develop-
ing states and the highest latitudes and altitudes have already been differen-
tially affected by the warming trend of the past 30 years and its associated ice

melting and sea level rise.

Indirect drivers of environmental change

Indirect drivers of environmental change usually influence one or more direct
drivers (Millennium Ecosystem Assessment 2004b, ch. 7). Indirect drivers
explain, for example, why land-use patterns are changing, how intensification
of trade and transport has fueled species movement, how patterns of produc-
tion and resource use have shifted, and why these changes might cause more
pollution and contribute to global climate change. Because all socioeconomic
behavior is embedded within the surrounding natural environments, it is
impossible to capture exhaustively the indirect relationships between human
activity and environmental change. Drawing on the work of the Millennium
Ecosystem Assessment, the task force focuses on the most important indirect

drivers.



Table 2.1

Rural/urban
population shares
in 2003 and 2030
for the six major
regions of the world
Percent

Source: UNDESA Population
Division 2004.

Demographic change

Demographic trends with key implications for the environment include popu-
lation growth, rural-to-urban migration, and shifts in household economic
status. The UN Population Division forecasts a population increase (medium
variant projection) of 2.6 billion people between 2003 and 2050, yielding a
global population of 8.9 billion people, 86 percent of whom will live in devel-
oping countries (UNDESA Population Division 2004).

Fertility is highest in the poorest countries and among the poorest people
in poor and middle-income societies. Not surprisingly, these countries have
the highest levels of unmet needs for family planning and reproductive health
services; in concert with other health, education, and gender equality issues,
these needs must be addressed through policies and programs that slow popu-
lation growth and realize synergistic improvements. At the same time, many
developing countries are experiencing significant rural-to-urban migration. By
2030, 60 percent of the world’s population is expected to live in urban areas
(table 2.1). Urban populations are increasing by 0.86 percent per year as rural
populations post a similar decline (UNDESA Population Division 2004).

These demographic shifts have key implications for resource use. Popu-
lation growth increases the demand for such essential goods and services as
food, shelter, and energy. It also drives the production of greenhouse gases and
airborne particulates, which cause human health and environmental problems.
Increased food demand can encourage agricultural intensification, which can
reduce pressure to convert natural habitats. Applied inappropriately, however,
it can encourage agricultural extensification, pushing settlements into previ-
ously undeveloped areas and driving land-use changes that further threaten
forests, biodiversity, and soil quality. Population expansion drives overfishing
and water-use changes that threaten fisheries and marine ecosystems.

As populations expand in countries that still possess reservoirs of biodiver-
sity, human pressures on ecosystems and the environment will grow. Indeed,
population growth around biodiversity zones often exceeds national aggre-
gate growth rates (Cincotta and Engelman 2000). Rural-to-urban migration

is causing rapid expansion of cities, with potentially adverse environmental

Increase in urban

Rural/urban Predicted rural/urban population from
Region population, 2003 population, 2030 2003 to 2030
e o 25/75 10704 12
Asia and the Pacific 63/37 46/54 45
Africa 62/38 47/53 40
Europe 27/73 20/80 10
North America 23/77 16/84 10
Oceania 26/74 25/75 4

Global 52/48 39/61 27



consequences. A large portion of urban growth is also occurring in small and
medium-size cities, expanding the number of urban areas facing infrastructure
challenges and intruding on their surroundings. Increased demand for trans-
port, energy, and water and sanitation services can fuel air and water pollu-
tion. Population growth and distribution interact with consumption patterns
to produce cumulative effects (UNFPA 2001).

Economic factors
Economic factors drive environmental change in at least six important ways.
First, economic growth increases consumption and production, which intensi-
fies resource exploitation, drives changes in land cover and use, and generates
waste. Second, and in contrast to the first, rising incomes are sometimes asso-
ciated with investments in environmental improvement, cleaner technologies,
and more robust environmental policies. Third, extreme poverty can be a pow-
erful driver of environmental degradation, as people in desperate poverty under-
standably care more about meeting their daily needs than ensuring long-term
environmental sustainability. Unfortunately, unsustainable exploitation results
in the loss of important environmental services, which can reinforce poverty.
A fourth economic driver of environmental change is environmentally
damaging subsidies, such as those affecting the fisheries and forestry sectors,
which encourage overproduction or overexploitation of resources (Repetto
2004). Other market failures include ownership problems associated with
the tragedy of the commons, externalities, and distorting taxes. In addition,
failure to account for resource depletion may provide a misleading picture of
economic conditions (Sachs and others 2004). Fifth, increased international
trade and financial flows shift production and consumption patterns, as well as
patterns of resource use. Increased trade flows and transport may facilitate the
movement of invasive alien species and pathogens; generate pollution; and, by
intensifying the scale of economic activities, encourage overappropriation or
inappropriate exploitation of resources. Finally, exogenous shifts in consumer
preferences, such as emerging consumer demand for environmentally friendly
goods and services, may yield positive environmental outcomes.

Scientific and technological change

Scientific and technological changes are integrally linked to environmental
change and exert both positive and negative effects. New technologies can
improve environmental outcomes by increasing efficiency of economic activi-
ties or enabling more effective pollution abatement. Such innovations as biode-
gradable packaging or renewable energies can lessen the environmental effect
of production and consumption activities. But new technologies that increase
the efficiency of renewable-resource extraction, such as factory trawlers in fish-
eries, without establishing accompanying regulations for sustainable harvest,

result in overextraction. Simple technology changes, such as switching the



mesh size or shape of fishing nets or installing composting toilets, can yield
positive results. However, new technologies can also introduce new risks, as
controversies over nuclear energy and genetically modified organisms suggest.
Technology development also drives changes in economic geography and social
structures that in turn influence the demand for resources and the way they are
extracted. Finally, remote-sensing technology can improve the monitoring of
natural resources and pollution and enforcement of regulations so that more

sophisticated management measures are taken.

Institutional gaps

Institutions develop shared norms and expectations for behavior through
such arrangements as property rights and the rule of law. They can play an
important role in addressing market failures by providing information, align-
ing incentives, and clarifying responsibilities. Conversely, malfunctioning or
absent political and regulatory institutions allow overexploitation of fisheries
and other natural resources. Weak enforcement regimes fail to deter damag-
ing forms of extraction, such as poaching or illegal logging. Moreover, limited
participation of key stakeholders in the planning and management of sustain-
able resource use reduces the legitimacy and effectiveness of institutions, policy

design, and implementation.

Sociopolitical factors

Sociopolitical factors influence patterns of resource use and affect countries’
willingness and ability to invest in environmental protection. Differences in
culture and social behavior yield varying consumption and production pat-
terns, and social change can produce unpredictable shifts in resource use.
Social conflict within countries causes and results from environmental degra-
dation. Environmental degradation can limit resource availability, strain social
systems, and intensify latent social tensions.

At the same time, countries in conflict, especially in the limiting case of
war, are unlikely to invest in environmental protection or other public goods.
In Iraq, for example, physical damage to water and sanitation infrastructure
has increased pollution and health risks, caused waterlogging and salinization,
and flooded the Tigris River with a mixture of sewage and industrial waste
(UNEP 2004). Tensions between countries can complicate efforts to manage
critical transboundary resources and ecosystems, such as watersheds or wildlife
habitats. Kashmir is a case in point. Domestic political considerations can also
complicate efforts to build multilateral frameworks for cooperation on such

global issues as climate change.

Controlling the drivers of environmental change
The drivers of environmental change are influenced by decisionmakers’ choices
atall geographic and political scales (Millennium Ecosystem Assessment 2004b,



ch. 7). For example, an individual farmer may control the agricultural produc-
tion techniques he or she uses to grow crops; his or her decisions directly affect
the environment, which is endogenous to these choices. However, this farmer
is also affected by exogenous decisions outside his or her control. For example,
commodity prices are influenced by market forces, national sector policies, and
policies set by governments of foreign countries. As this example illustrates,
direct drivers of environmental change are often endogenous to individual
actions, while indirect drivers are usually exogenous determinants of individual

choices, reflecting political, economic, or social patterns at a much larger scale.

Key elements of environmental change

Understanding how drivers of environmental change influence the world envi-
ronment is another critical step toward designing appropriate interventions.
This task force focuses on six key elements of the environment:

® Agricultural production systems.

® Forests.

® Freshwater resources and ecosystems.

® Fisheries and marine ecosystems.

® Air and water pollution.

® Global climate change.

The condition of these elements affects human health and economic well-
being, biodiversity conservation, and environmental sustainability. The sec-
tions below summarize the types of services these six areas have traditionally
provided and then assess recent trends and key drivers of degradation. These
six elements provide the framework for the task force’s proposed recommenda-

tions on environmental management (see chapter 4).

Agricultural production systems
Sustainable land-based production is directly tied to the health and well-
being of the world’s population and the livelihoods and survival of the world’s
poorest people (UN Millennium Project 2005g). Land-based production
systems—crop, orchard, plantation, grazeland, and freshwater aquaculture—
claim almost one-third of the Earth’s terrestrial surface (Millennium Ecosys-
tem Assessment 2004a, ch. 26). Production systems are carved out of natu-
ral ecosystems where, formerly, a wide range of services were provided. These
include providing critical habitat for the world’s biodiversity, including the
inordinately large soil biota, the health of which is fundamental to maintain-
ing land productivity. Intact native vegetation also prevents soil erosion and
subsequent siltation of rivers and estuaries, helps soils retain moisture, reduces
the risk of flooding, and maintains soil fertility through natural nutrient
cycling processes.

Land productivity depends on soil fertility and soil water availability.

Good soil condition plays a central role in determining the current state of



Table 2.2

Types, current
extent, and causes
of land degradation

Source: UNEP 2003.

ecosystems and their future productive capacity (Wood, Sebastian, and Scherr
2000). Perterbations to natural terrestrial ecosystems, such as land-cover clear-
ing, soil tillage, and application of agrochemicals, disrupt natural water and
nutrient cycles, often resulting in a degraded land base. In many small-scale
cultivated systems, particularly in shifting agriculture, people use the natural
dynamics and processes to maintain a productive balance that conserves biodi-

versity and maintains soil fertility and functionality.

Recent trends. Around the world, inappropriate land-use practices have caused
systematic degradation of soil, water, biodiversity, and other resources (table
2.2). A global survey of land degradation found that about 23 percent of all
used land had undergone some degree of degradation, including 38 percent
of cropland and 21 percent of permanent pasture (Oldeman, Hakkeling,
and Sombroek 1991; Oldeman, van Engelen, and Pulles 1991; Wood, Sebas-
tian, and Scherr 2000). Of degraded lands, 38 percent were lightly degraded,
46 percent moderately degraded, and 16 percent extremely degraded and no
longer suitable for agricultural use.

Patterns of land degradation vary by terrestrial ecosystem and across world
regions; the types and extent of soil degradation have pronounced regional
differences. Between 1980 and 1995, the land area under agricultural pro-
duction increased 10.3 percent in Africa, 19.8 percent in South America, and
17.1 percent in Asia (Barbier and Burgess 2001). In South and Southeast Asia,

Current extent of damage
Type (milions of hectares) Causes and recent losses

Overgrazing 680 Forced settlement of nomadic herders and
short-term incentives cause overgrazing
on natural grasslands and managed
pastureland. Recent losses have been most
severe in Africa and Asia.

Deforestation 580 Major causes are large-scale logging and
clearance for farm and urban use. During
1975-90, more than 220 million hectares
of tropical forests were destroyed, mainly
for food production.

Agricultural 550 Water erosion causes soil losses estimated
mismanagement at 25,000 million tons annually. Of
255 million hectares of irrigated land, about
30 million hectares are severely degraded
by accumulation of salt; another 80 million
hectares are affected by salinization and
waterlogging.

Fuelwood 137 In many developing regions, fuelwood

consumption remains the primary energy source; much
of it comes from natural forests. About
1.8 billion cubic meters of fuelwood are
harvested annually from forests and

plantations.
Industry and 19.5 Urban growth, road construction, mining,
urbanization and industry are major causal factors;

valuable agricultural land is often lost.



74.1 percent of agricultural land has experienced moderate, strong, or extreme
deterioration from wind and water erosion, as well as chemical and physical
degradation (Wood, Sebastian, and Scherr 2000). In Central Asia, desertifica-
tion and erosion have adversely affected both agricultural and nonagricultural
land. For example, desertification affects 66 percent of Kazakhstan’s territory
(Kazakhstan government and United Nations Country Team 2002). The
problem is particularly severe in drylands, which cover approximately 47 per-
cent of global landmass and are home to 35 percent of the global population,
disproportionately in developing countries (Secretariat of the Convention on
Biological Diversity 2001). Approximately 70 percent of the world’s drylands
are degraded or exhibit symptoms of desertification (UNEP 2003). More than
1 billion people, half of them below the poverty line, live in dry areas where
90 percent of the original habitat has been converted to pasture, agriculture, or
urban settlements (UNEP 2003).

Land mismanagement has far-reaching implications for ecosystems and
many sectors of society. Conversion of native habitat to agriculture and pasture
threatens biodiversity, leaves soil vulnerable to erosion and fertility decline, inter-
rupts water and nutrient cycles, and increases the intensity of and susceptibility
to crop diseases and insect attacks. Eroded soil that ends up in river systems is
responsible for clogging hydroelectric dams. In Sudan, for example, total capac-
ity of the Roseires reservoir, which generates 80 percent of the country’s electric-
ity, has fallen 40 percent in 30 years because of siltation of the Blue Nile (UNEP
2003). In many regions of the world, overappropriation of freshwater resources
to support agriculture has resulted in soil salinization and acidification. Overuse
of chemical and biological inputs to production systems often contaminates soil
and water, causing local and regional problems in neighboring ecosystems. One
result of land mismanagement is generation of extensive wasteland, which, in

turn, requires people to seek other natural areas to convert.

Direct drivers of degradation. There are three primary direct drivers of environ-
mental change related to agricultural production systems.

® Land-cover changes. Agricultural extensification converts and ultimately
degrades natural habitat and marginal lands. Habitat degradation not
only threatens biodiversity; it also disrupts the soil’s natural regulatory
functions, resulting in soil erosion, reduced water-holding capacity, and
nutrient depletion, as well as desertification and other forms of land
degradation.

*  Qverappropriation or inappropriate exploitation of natural resources. Inap-
propriate agricultural practices degrade soil, introduce pollutants, and
contribute to salinization or desertification. Insufficient use of fallows,
crop residues, and sustainable farming techniques has stripped soil of
key nutrients. Misuse of fertilizers and modern agricultural techniques
has contributed to chemical degradation. In addition, inappropriate



irrigation has produced waterlogging and salinization in some areas and
depleted groundwater resources in others.

®  Climate change. An emerging direct driver, climate change may dramati-
cally alter rainfall patterns, leading to more frequent droughts and flood-
ing. In some areas, people have already begun to adapt their production
strategies and practices to changing climate by introducing other crops.

Indirect drivers. The most significant indirect driver of land and soil degradation
is demographic change. Population growth drives the need for more food and
productive employment; in most developing countries, this means expanded
agricultural production. Expanded production can be achieved through inten-
sification (which, if conducted inappropriately, degrades the soil) or extensifi-
cation (which destroys native habitats and contributes to degradation).

Land conversion is also driven by economic distortions; for example,
agricultural export subsidies in industrialized countries may drive farmers to
extensify production systems to compensate for falling prices. In addition, eco-
nomic and agricultural policies at national and district levels can create per-
verse incentives to engage in environmentally destructive practices.

People living in extreme poverty often lack sufficient resources to invest
in maintenance of soil fertility. Poverty can also drive people to strip the land
without regard for long-term sustainability, even though environmental deg-
radation ultimately reinforces poverty. Moreover, inadequate tenure arrange-
ments and privatization that prevents nomadic people from following tradi-
tional migratory patterns can lead to overgrazing. Finally, technology and
information gaps, such as inadequate training in soil conservation techniques,

perpetuate damaging, inefficient practices.

Forests
The Earth’s 3.4 billion hectares of forests directly contribute to the livelihoods
of 90 percent of the world’s 1.2 billion people living in extreme poverty—and
many others, in both developing and developed countries—Dby providing food,
fuel, shelter, freshwater, fiber, bushmeat, and genetic resources (Scherr, White,
and Kaimowitz 2003). Recent estimates suggest that forests provide more than
1.5 billion cubic meters of timber and 1.8 billion cubic meters of fuel (wood or
charcoal) each year (Matthews and others 2000). Extraction and processing of an
array of forest resources—timber, medicines, fruits, and other nontimber forest
products—form the basis of many local economies, and timber trade accounts
for high percentages of national economies in resource-rich countries, including
Indonesia and Brazil. Forest resources are also an important source of cultural
services (providing a sense of place for millions of people who grow up in or near
them) and revenue from nonconsumptive activities (primarily from ecotourism).
Forests harbor more than half of the world’s known plant and animal spe-
cies and hold half of the world’s terrestrial carbon stocks. They also stabilize



natural ecosystems, storing carbon, controlling soil erosion, and regulating
movement of water through the ecosystem. Clear-cutting eliminates these ser-

vices and can exacerbate the consequences of natural disasters.

Recent trends. Despite their global and local importance, forests and other
natural habitats are being transformed to other uses at accelerated rates. FAO
(2001) suggests that, over the last decade, 14.6 million hectares of natural for-
ests were deforested each year, representing a 4.2 percent loss of global forest
cover; 97 percent of that forest loss was in the tropics, with the highest losses in
Southeast Asia, West Africa, and Central America (map 2.3). Forests are being
transformed for large- and small-scale agricultural expansion, cattle ranching,
plantations, and other uses. This decrease has been only partially offset by
5.2 million hectares per year of new forest gain through reforestation, affor-
estation, and natural expansion (mostly in nontropical regions). On average,
estimates suggest that the world has lost 9.4 million hectares of forest—an area
about the size of Portugal—each year over the last decade.

While more forests are being planted to provide timber and fuel, plantations
typically do not provide ecosystem services comparable to those provided by
natural forests, which feature complex structures, high species diversity, and a
wide range of natural products (Millennium Ecosystem Assessment 2004a, chs.
9 and 21). The contribution of plantations to carbon sequestration and water
cycling may be dramatically lower than that of natural forests. However, plan-
tations provide economic benefits to local communities who depend on forest
products for their livelihoods, and they do contribute to carbon sequestration.

Deforestation, however, is not the only threat to forests. Forest ecosystems
can appear relatively intact, even as certain perturbations change the system,
sometimes irreversibly. Potential disruptions include overhunting, selective
logging, acid rain, and infestation by invasive plants, animals, and pathogens.
The ecological effects of deforestation and forest degradation can be devastat-

ing to surrounding communities and neighboring ecosystems.

Direct drivers of degradation. There are five primary direct drivers of environ-
mental change related to forest systems.
® Land-cover changes. Land clearing for agricultural use—including crop
plantation, commercial forestry, and ranching—presents the greatest
threat to forests. Local and regional effects of forest clearing include desert-
ification, imminent loss of primary potable water sources and hydroelectric
infrastructure, biodiversity loss, siltation in the watershed network, and
introduction of alien species that affect water quantity and quality. These
effects, in turn, lead to the emergence of infectious diseases that threaten
human health and the loss of indigenous sources of medicine.
*  Qverappropriation or inappropriate exploitation of natural resources.
Three-quarters of the world’s forests are owned and administered
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by governments that have transferred access rights and management
authority to large-scale private industry through logging concessions.
Few if any incentives for sustainable management of forest resources
and ecosystems remain within concession areas. Moreover, the multi-
lateral trading system has no provisions to deter unsustainable, and even
illegal, timber extraction.

® [nvasive alien species. Another direct driver of forest degradation—
particularly that of natural and planted forests—are introduced patho-
gens and insect pests. Urban forests are particularly vulnerable.

®  Pollution. Acid precipitation, tropospheric ozone, and elevated levels
of carbon dioxide threaten forest health by changing the pH of pre-
cipitation, altering the behavior of pests, and changing physiological
processes.

® Climate change. Increased mean annual temperatures, changes in pre-
cipitation patterns, and greater frequency of extreme weather events
substantially affect the functioning and dynamics of the world’s forests
and other terrestrial ecosystems. Such changes lead to species loss and
redistribution.

Indirect drivers. Major indirect drivers of forest degradation are demographic
change, economic factors, and institutional gaps. Population growth has fed
demand for land conversion, while growing demand for forest products, tied
to international trade and economic growth, has created negative incentives
to overharvest. In many developing countries, regulatory and law enforce-
ment regimes have been powerless to stop illegal logging, which accounts for
at least half of total timber extraction. Institutional governance has been weak,
often excluding forest-dependent communities from both forests and decision-
making processes. In addition, women, often the primary users and managers
of local forest resources, have been denied access to decisionmaking processes
and property rights that would allow them to improve the outcomes of resource

management policies and projects.

Freshwater resources and ecosystems

Freshwater resources are critical to human survival and environmental
sustainability; they provide the fundamental societal functions for human life-
support, food production, and energy production, and a transport medium.
Freshwater systems support fisheries and other aquatic biodiversity and are essen-
tial components of the freshwater cycle, providing important regulating services.
By retaining water for periods of time, wetlands, rivers, lakes, and reservoirs help
mitigate the danger of flooding. Water uses for ecosystem functions and societal
needs are interlinked because they often depend on the same watershed. The
integrated management of water resources, which considers the effects of one use

upon others, is critical to coordinate supply to the multiplicity of end users.



Recent trends. Freshwater and the processes that renew itare distributed unevenly
across the globe; supply in any given area is strongly affected by ecosystem con-
ditions at a distance of thousands of kilometers. Current per capita availability
of water varies considerably with natural and anthropogenic factors; worldwide
averages have declined 50 percent over the past 40 years, a trend that calls for
significant behavioral changes and new technologies to increase use efficiency
(World Water Commission 2000). Since the 1960s, global freshwater use has
expanded an average of 25 percent per decade (Millennium Ecosystem Assess-
ment 2004a, ch. 7). By the mid-1990s, water was being withdrawn from rivers,
lakes, reservoirs, and wells for household use, industrial supply, and irrigation
at a global rate of 3,900 cubic kilometers per year (World Water Commission
2000). Irrigated agriculture accounts for approximately 70 percent of water
withdrawals worldwide, consuming 50-100 times more than is used for house-
hold needs (Falkenmark 2003; WRI 1998).!

About a third of worldwide water use depends on unsustainable water with-
drawals, most frequently in Asia, the Middle East, and North Africa. Excessive
use of groundwater leads to saline intrusion, ground subsidence, and lowered
water tables. In the United Arab Emirates, for example, excessive groundwater
pumping has created cones of depression of up to 100 kilometers in diameter,
yielding falling groundwater levels, causing wells to dry up, and facilitating
the intrusion of saltwater (UNEP 2003). Water resources, both below and
above ground, are overappropriated and poorly managed. Humans consume
approximately 10 percent of continental runoff, and streamflow is currently
overappropriated in 15 percent of the world’s land area to below the minimum
acceptable level needed for aquatic ecosystem health (generally regarded as
30 percent of a river’s flow) (Millennium Ecosystem Assessment 2004a, ch. 7).
Surface water has become increasingly polluted, with developing countries suf-
fering the cumulative effect of multiple generations of pollutants, threatening
both human health and aquatic ecosystems.

At the same time, degradation of inland water bodies has adversely affected
the quantity and quality of available freshwater. Over half of the world’s natu-

ral wetlands have disappeared.

Direct drivers of degradation. There are four primary direct drivers of environ-
mental change related to freshwater resources and ecosystems.
®  Land-cover change. Watershed changes that harm freshwater ecosystems
include dams for energy generation, channelization and flow diversion
for irrigation and flood control, wetland drainage, and groundwater
withdrawal. Downstream systems suffer the largest loss of biodiversity
since their habitats accumulate the effects from all upstream human
activities.
*  Qverappropriation or inappropriate exploitation of natural resources.
Excessive water diversion for irrigation and urban use creates shortages



and, in some cases, salinization. Currently, approximately 10 percent of
water resources are withdrawn from rivers and aquifers, two-thirds of
which are consumed during use, primarily in irrigated agriculture. The
one-third that returns to the flow is generally loaded with pollutants.
Aquatic ecosystems have been considerably affected.

®  Pollution. Widespread and expanding contamination of surface and
groundwater sources by toxic chemicals, organic waste, solid wastes, and
suspended solids reduces the safety of natural water. Pollution increases
people’s dependence on household implements to secure safe drinking
water. Biological pollution is responsible for 2.2 million human deaths
annually (Millennium Ecosystem Assessment 2004a, ch. 7). Chemical
pollution, including naturally occurring arsenic and fluorine, also jeop-
ardizes human health.

® Climate change. Natural climate variability, with low and seasonal rain-
fall in some places, and climatic stochasticity affect surface water avail-
ability, increasing floods and drought (see maps 2.1 and 2.2). Climate
change may exacerbate these factors, as changes in temperatures are
predicted to change the spatial and temporal distribution of precipita-
tion. Climate change may result in increased precipitation at middle and
higher latitudes and decreased precipitation in the subtropics, accompa-

nied by more frequent, heavy precipitation events.

Indirect drivers. Major indirect drivers of changes in freshwater resources and
ecosystems are demographic change, economic factors, and institutional gaps.
Global population growth and rural-to-urban migration increase urban water
demand and also push more people into already stressed rural areas. Direct and
indirect agricultural subsidies can undervalue water and weaken incentives to
manage it sustainably. More broadly, institutional problems related to poorly
integrated management of water resources may cause shortages, pollution, and
conflict. Moreover, inadequate coordination across sectors and regions results
in excessive, inefficiently allocated claims on limited resources. Finally, inad-
equate infrastructure for freshwater collection, storage, and distribution can

create insecurity of supply, generating conflicts of interest.

Fisheries and marine ecosystems

Oceans cover about 70 percent of the planet’s surface and are by far the largest
habitat for life on Earth. They supply billions of people with food and mineral
resources. Deep oceans and coastal waters are the source of most fish catch—a
significant protein source for more than two-thirds of the world’s popula-
tion, accounting for 16.5 percent of total animal protein consumed worldwide
(Burke and others 2000). Sustainable fisheries play a vital role in achieving the
Millennium Development Goals since undernutrition remains the major cause

of human mortality, accounting for 30 percent of deaths.



Marine biodiversity provides critical global ecosystem services: climate con-
trol, carbon sequestration, and oxygen generation. A recent study that linked
overfishing with climate change showed that sardines play an important role in
regulating upwelling ocean ecosystems by devouring large amounts of phyto-
plankton, which would otherwise cause toxic gas plumes and dead zones upon
decay on the ocean floor (Bakun and Weeks 2004). Finally, coastal waters pro-
vide cultural and environmental services, frequently supporting tourism and
recreation. As the interface between terrestrial and ocean ecosystems, however,

coastal systems are disproportionately affected by human activity.

Recent trends. About 40 percent of the world’s people live within 60 kilometers
of the coastline; as rural-to-urban migration increases, this figure will likely
increase dramatically. Fish is an important source of protein for the world’s
poor, yet 25 percent of all wild fish stocks is underexploited or only moder-
ately exploited (FAO 2003). Overfishing is responsible for 55 percent of marine
extinctions (Dulvy, Sadovy, and Reynolds 2003), and accounts for the loss of
more than 90 percent of top ocean predators (Myers and Worm 2003). Over-
exploitation of marine resources, as well as the bycatch of target and nontarget
species, can have significant ecological consequences. Fishing down the food
chain—catching fish in lower trophic levels—results when large, high-trophic
level fish are overexploited, producing an aquatic community dominated by
smaller fish (Pauly and others 1998). Coral reefs provide fish and seafood for
1 billion people in Asia alone, yet 80 percent are at risk from coastal develop-
ment, fishing-related pressures, and climate change (Bryant and others 1998;
Roberts and others 2002).

Direct drivers of degradation. There are four primary direct drivers of environ-
mental change related to fisheries and marine ecosystems.

*  Qverappropriation or inappropriate exploitation of natural resources.
Destructive and nonselective fishing practices, such as bottom-trawling
or dynamite or cyanide fishing, irreversibly damage aquatic ecosystems
and adversely affect threatened seabirds, marine mammals, and other
marine biota. Overfishing has massively depleted fish stocks and poses
a major threat to biodiversity.

® Pollution. Organic pollution from ocean dumping and the downstream
effects of land-based activities create dead zones and degrade important
fish habitat.

® [nvasive alien species. Marine ecosystems, especially estuaries and bays,
are vulnerable to invasive alien species introduced by the exchange of
ballast water, which transports some 3,000 animal and plant species
each day (UNEP 2003).

®  Climate change. Climate change threatens to alter the conditions that

support the biological diversity of many marine ecosystems. For example,



it may increase sea-surface temperatures and thus cause sea levels to rise;
decrease sea ice cover; alter salinity, wave climate, and ocean circulation;
and lead to bleaching of coral reefs.

Indirect drivers. Major indirect drivers of fisheries and marine ecosystem degra-
dation are demographic change, economic factors, and institutional gaps. Fish-
eries face increased pressure as population growth and economic development
increase demand for marine sea foods. In addition, environmentally damaging
subsidies to the fisheries sector stimulate overcapacity and overexploitation. Eco-
nomic factors and institutional gaps have coincided to produce environmentally
damaging outcomes. Ineffective regulatory regimes—poor policies and enforce-
ment, lack of zoning plans, and insufficient attention to scientific advice—have
resulted in overexploitation and collapse of key marine populations.

Air and water pollution

Clean air and water are essential preconditions for human life and healthy
ecosystems. The range of human activities that emit chemical, biological, and
particulate pollutants adversely affect human health. Pollutants can cause
brain damage, respiratory illness, cancer, endocrine disorders, and even death.
Air and water pollution threaten marine and inland water resources, soils, and
forests. They endanger biodiversity by destroying habitat, causing reproductive
impairment and generating other population-level effects.

Recent trends. According to the World Health Organization, the six most signif-
icant air pollutants are carbon monoxide, lead, nitrogen dioxide, particulates,
sulfur dioxide, and ozone (WHO 2000). While criteria air pollutants have
decreased significantly over the past several decades in industrialized countries,
ambient levels of these pollutants in developing-country cities are much higher,
often significantly surpassing WHO guidelines (UNEP 2003).

Indoor air pollution generated by the combustion of biomass and coal for
household cooking and heating is a major problem in developing countries,
causing chronic and acute respiratory diseases, birth defects, and other sick-
nesses. An estimated 2.4 billion people burn biomass for cooking and heat-
ing, releasing particulates and air pollutants that severely affect human health
(Warwick and Doig 2004). Estimates suggest that indoor air pollution kills
nearly 2.5 million children each year (WHO 1997); India alone accounts for
more than 500,000 of these deaths (Holdren and Smith 2000).

Outdoor air pollution is also a significant problem in developing coun-
tries, leading to respiratory illness and morbidity. In Latin America, air pollu-
tion causes 2.3 million cases of infantile chronic respiratory sickness each year
(UNEP 2003). In Asia, massive quantities of dust, ash, soot, sulfates, nitrates
and other particulates have coalesced into a persistent Asian “brown cloud”

that hovers over much of the continent, blocking out sunlight and disturbing



normal weather patterns (UNEP 2003). These forms of pollution drive other
destructive processes, such as acid deposition; in southern China, for exam-
ple, acid rain affects 19 percent of agricultural land (Watson 2004). Persistent
organic pollutants, which decay slowly, accumulate in animal fats and pose
serious health risks to humans and wildlife alike (UNEP 2003).

Water pollution, driven by household and industrial chemical and biologi-
cal waste, affects coastal, marine, and freshwater resources. Significant sources
of coastal and marine pollution include oil spills and leaks, industrial effluents,
sediment, agricultural nutrient run-off, sewage, and other domestic wastes
(UNEP 2003). Wastes and effluents from land-based activities are frequently
discharged into waters without effective treatment. For example, in Latin
America, some 98 percent of domestic wastewater is discharged untreated into
the Pacific Ocean (UNEP 2003).

Marine pollution has caused coral bleaching, eutrophication, and bio-
accumulation of toxic substances in marine animals. Pollution of freshwater
resources is also severe, resulting from untreated sewage, chemical discharge,
petroleum leaks and spills, mining residue, and run-off of sediment and nutri-
ents from agricultural fields. Over half of the world’s major rivers and associ-
ated lakes, wetlands, and groundwater areas are contaminated by pollutants,
implying severe problems for human and ecosystem health (UNEP 2003).

Direct drivers of degradation. There are two primary direct drivers of environ-
mental change related to air and water pollution.
® Land-cover change. Conversion of natural habitats to agriculture
increases soil erosion, causing siltation and the transmission of organic
compounds, chemical fertilizers, and pesticides into bodies of water.
®  Overappropriation or inappropriate exploitation of natural resources. Rising
demand for modern energy services—frequently dependent on fossil-fuel
combustion—has significantly increased emission of airborne pollutants
(sulfur, nitrogen, and carbon monoxide) in many regions of the world.
Transportation services—cars, trucks, buses, and motorcycles—are
major drivers of urban air pollution, and their contributions are particu-
larly damaging where unleaded fuel is not widely used. Rapidly increas-
ing vehicle fleets in many developing countries have created dangerously
unhealthful conditions, especially in large cities.
Indoor air pollution is driven primarily by household dependence
on biomass and solid fuel combustion for cooking and heating; the par-

ticulates and toxic gases emitted adversely affect health outcomes.

Indirect drivers. Major indirect drivers of air and water pollution are demographic
change, economic factors, institutional gaps, and sociopolitical factors. Rural-to-
urban migration has increased demand for energy and transportation services.

Economic factors prevent households from investing in improved technologies



Figure 2.1

Carbon dioxide
emissions per capita,
by region, 1970-2015
Metric tons of CO,

Source: EIA 2004b (fig. 19).

and infrastructure services. Attempts to improve both air and water quality
have been frustrated by weak regulatory and enforcement regimes, which allow
industries to pollute waters with toxic chemicals, and political factors that stall
development and dissemination of cleaner, more efficient technologies.

Global climate change

A stable climate provides critical regulating and supporting services upon
which all ecosystems depend. Climate affects weather patterns and events,
agricultural and marine productivity, distribution and population health of
species, and energy consumption (heating fuel or cooling technologies). In a
complex feedback system, the climate both drives and is driven by the interac-
tions among components of the environment: the atmosphere, ocean, terres-
trial and marine biospheres, cryosphere (ice), and soils. Regional weather pat-
terns are strongly influenced by vegetation cover, reflection of solar radiation,
air flow, and the water cycle.

Recent trends. Since the advent of the industrial era (around 1750), atmospheric
concentrations of greenhouse gases have increased significantly. For example,
carbon dioxide has increased from 280 to 370 parts per million (ppm), nitrous
oxide from 265 to 312 parts per billion, and methane from 750 parts per bil-
lion to 1,750 parts per billion (IPCC 2001; Watson 2004). Sulfate aerosol
concentrations, which tend to cool the atmosphere, have increased regionally,
stemming primarily from the combustion of coal and oil. In 1999, developing
countries emitted about 1.6 gigatons of carbon per year of total fossil fuel emis-
sions, transition economies about 1.7 gigatons of carbon, and industrial coun-
tries about 3.1 gigatons of carbon. Industrial countries emitted about 10 times
more carbon per capita than did developing countries (figure 2.1). About
1.6 gigatons of carbon was emitted as a direct result of land-use changes, almost
exclusively in tropical developing countries (IPCC 2001; Watson 2004).
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Table 2.3

Current and projected
carbon dioxide

and sulfur dioxide
emissions,
1990-2100

a. Assumes no concerted
international efforts to
protect the climate system.
b. Does not account for
climate-induced additional
releases of carbon dioxide
from the biosphere.

Source: Watson 2004.

Historically, more than 80 percent of anthropogenic emissions of green-
house gases have emanated from industrial countries. Greenhouse gas emis-
sions resulting from energy services and other human activities are pro-
jected to increase by up to a factor of 4.5 by 2050 and a factor of 8 by 2100
(table 2.3).

Most scientists now agree that human activities are causing climate change
and that, while industrialized countries have caused the problem, developing
countries and poor people are the most vulnerable. Over the past century,
the Earth’s climate has warmed, and though climate change has varied across
regions, temperatures have risen on average by 0.6 degrees Celsius. The 1990s
was the warmest decade on record. Temporal and spatial patterns of precipita-
tion have changed, and sea levels have risen 10-25 centimeters; most nonpolar
glaciers are retreating, and Arctic ice is melting (IPCC 2001; Watson 2004).
Between 1990 and 2100, increased atmospheric concentrations of greenhouse
gases and aerosols are projected to yield increases in global mean surface of
1.4-5.8 degrees Celsius and a global mean sea-level rise of 8—88 centimeters
(IPCC 2001; Watson 2004). Variability of climate patterns and incidence of
extreme weather events are projected to increase.

Evidence suggests that low-lying small island developing states and deltaic
regions of developing countries in South Asia, the South Pacific, and the Indian
Ocean could eventually be submerged, displacing tens of millions of people in
the process. Exposure to malaria and dengue fever, already rampant in the
tropics and subtropics, could become even more severe, spreading to higher
altitudes or northward into the temperate zone. Crop production could signifi-
cantly decrease in Africa, Latin America, and other developing regions. Fresh-
water could become scarcer in many areas that already face shortages (IPCC
2001). Climate change will exacerbate biodiversity loss and increase risk of
species extinction; one recent study estimated that climate change could lead
to the extinction of 15-52 percent of the species analyzed (Thomas and oth-
ers 2004). Unless mitigated, climate change may undermine efforts to achieve
most of the Millennium Development Goals and exacerbate malnutrition and

disease crises around the globe.

Carbon dioxide Sulfur dioxide Atmospheric
(gigatons of carbon (metric tons of carbon dioxide
Year per year)? sulfur per year) (parts per million)®
1990 6.0 70.9 370
2050 8.5-26.8 29-141 460-580
2100 3.3-36.8 11-93 540-970



Direct drivers of climate change.

® Land-cover change. Tropical deforestation eliminates the carbon-fixing
capacity of large regions, even as it releases carbon through the combustion
of wood and biomass. Subsequent land uses, such as agriculture or livestock
production or waste disposal, release methane and nitrous oxides, which
further contribute to greenhouse gas concentrations (Watson 2004).

*  Qverappropriation or inappropriate exploitation of natural resources.
Increased combustion of fossil fuels (coal, oil, and gas) for electricity,
transportation, and heating has released enormous quantities of carbon
dioxide and other greenhouse gases into the atmosphere. Manufactur-
ing processes, especially cement production, have also released signifi-
cant quantities of carbon dioxide and other greenhouse gases as indus-
trial byproducts.

Indirect drivers. The main indirect drivers of climate change are demographic
change, economic factors, market failures and distortions, scientific and tech-
nological change, institutional gaps, and sociopolitical factors. These forces
determine the future demand for energy and changes in land use, which affect
emissions of greenhouse gases and aerosol precursors; these, in turn, result
in changes in the Earth’s climate. Demographic and economic factors, espe-
cially population and economic growth, have increased demand for energy and
transport services and magnified land-use pressures. Market distortions, such
as energy subsidies, have contributed to the problem, as have numerous market
failures associated with the systematic underprovision of global public goods.
These failures, in turn, are related to institutional gaps and sociopolitical fac-
tors that have obstructed efforts to develop effective national and international
strategies to deal with related transboundary problems. While much of the
science and technology necessary to address climate change already exists,
political factors often prevent implementation of the findings. It is a shared
responsibility of countries to overcome these obstacles to slowing or reversing

the degradation of the earth’s atmosphere.

Regional diagnosis of environmental conditions

The preceding discussion provides a global view of key environmental con-
ditions, drivers, and challenges. All regions face common global problems,
including climate change, biodiversity loss, and worldwide decline of fisheries;
the interconnectedness of the world environment means that people every-
where have a stake in issues anywhere. At the same time, geologic and climatic
variations across watersheds and ecosystems mean that each region faces dis-
tinct immediate concerns. This section briefly describes the main issues facing
developing regions of the world and highlights those for which environmental
interventions are needed most. As map 2.4 illustrates, overall progress toward

environmental sustainability varies considerably within these regions.
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Latin America

The most pressing issues facing Latin America are deforestation, pollution, and
damage to coastal and marine ecosystems. These trends threaten what is one
of the most biologically diverse regions of the world: Together with the Carib-
bean, Latin America is home to more than 50 percent of the world’s flora and
fauna (UNEP 2004).

At present, development affects 50 percent of Latin America’s land base
(UNEP 2004). One Global Environmental Outlook scenario projects that as
much as 80 percent of the region’s natural land cover will be converted by
2032, with potentially disastrous consequences for forest cover and biodiver-
sity conservation (UNEP 2004). Over the past 30 years, Latin America and
the Caribbean has accounted for more than 40 percent of global forest decline;
between 1990 and 2000, the region lost nearly 47 million hectares, second
only to Africa (UNEP 2004). In Brazil, much of this decline was driven by
conversion to agricultural land, particularly for soybean cultivation.

Air and water pollution also pose serious threats. More than 80 million peo-
ple suffer from chronic respiratory sickness related to poor air quality (UNEP
2003). Sixty percent of the region’s population lives within 100 kilometers of
the coast, which pressures coastal resources, generating many tons of waste that
flow directly into the natural environment. Surface and groundwater quality has

declined regionwide due to untreated agricultural and domestic wastewater.

Small island developing states, including Caribbean and Pacific islands
Small island developing states are especially vulnerable to environmental change,
much of which is driven by factors beyond their immediate control. Key issues
include climate change, the health of marine ecosystems, the threat of alien
invasive species, and pollution. Global climate change has led to rising sea levels
and increased salinization, coral bleaching, more frequent incidence of mosquito-
borne diseases, and increased frequency and random patterns of storm systems
and coastal erosion. Overfishing, climate change, and mismanagement threaten
the health of marine systems. Heavy nautical traffic and exposure to interna-
tional trade have left many island states vulnerable to invasive alien species, many
of which arrive in ballast water exchanges from transport vessels. These spe-
cies threaten native biodiversity, agricultural production, and water availability.
Finally, the sensitivity and scale of small island ecosystems mean that even small
amounts of pollution can produce significantly adverse environmental effects.

Africa

On the African continent as a whole, in 1990, at least 13 African countries suf-
fered freshwater stress or scarcity (UNEP 2004). Related issues include siltation
of rivers and hydroelectric reservoirs and sharing of surface waters—more than
70 percent—by two or more states, complicating efforts to manage resources

sustainably. Improved water management is a direct prerequisite to achieving



the Millennium Development Goals. More than 20 percent of the continent’s
dietary protein derives from freshwater sources; in early 2004, an additional
405 million Africans needed better access to safe drinking water in order to
reach target 10 (UNEP 2004). Finally, indoor air quality remains a significant
health issue for the region, with traditional fuels accounting for more than half
of total energy use (63.5 percent in 1997).

The major environmental issues facing Sub-Saharan Africa are soil and
land degradation, depletion of forests and freshwater resources, and poor
air quality (Hirji and Ibrekk 2001). Desertification is a growing problem as
marginal areas and wetlands are rapidly cleared for agricultural production.
Land-use changes and unsustainable farming practices have facilitated wind
and water erosion and soil degradation on more than 60 percent of croplands
(UNEP 2003). Continentwide, forest declines have resulted from inappropri-
ate economic development strategies and lax implementation of forest protec-
tion regulations. Eight of 11 major international watersheds have lost more
than 90 percent of forest cover (Hirji and Ibrekk 2001).

Middle East

In the Middle East, the major issues are declining per capita water resources,
loss of arable land, pollution-related health problems, and weak environmen-
tal institutions and legal frameworks (World Bank 2004b). Overgrazing and
forest-cover loss have degraded and exposed soil to erosion by wind and water.
Combined with gradual salinization from inappropriate agricultural practices,
these changes have contributed to desertification.

This arid region also suffers from chronic water stress and scarcity, exacer-
bated by unsustainable levels of extraction, contamination, and conflicts over
use. Currently, 80 percent of the Middle East population lives in water-stressed
areas; annual renewable water resources per capita are expected to drop from
1,045 cubic meters per year in 1997 to 740 cubic meters per year in 2015
(World Bank 2004b). More than 88 percent of water is used for irrigation, and
rapid urban growth has placed new demands on increasingly scarce resources
(World Bank 2004b). Finally, human health is threatened by declining air
quality as a result of rising energy demands, inefficient use of fossil fuels, and

industry emissions.

South Asia

South Asia’s most serious environmental issues are freshwater pollution and scar-
city and soil and land degradation. Several of the region’s rivers, including the
Ganges, are among the world’s most polluted; most rivers in Nepal’s urban areas,
for example, are too polluted for human use. In Bangladesh, arsenic-contami-
nated groundwater could be responsible for the deaths of 20,000 people each
year (UNEP 2003). Another serious issue is excessive appropriation of water for

irrigation, with accompanying decreased annual availability per capita.



Fifty-three percent of land in South Asia is desertified, with reduced agri-
cultural production (UNEP 2001). Agricultural extensification has pushed
agricultural activity into increasingly marginal and fragile areas. Overgrazing,
overplowing, and vegetation removal have increased the region’s vulnerability
to desertification. For example, a recent survey found that approximately 53
percent of India’s land area has been damaged by wind and water erosion, sali-
nization, and other forms of land degradation (India 2001).

Central Asia

Central Asia’s major environmental challenges involve land-cover change
and freshwater degradation. Desertification affects more than 66 percent of
Kazakhstan’s territory (Kazakhstan government and UN Country Team-—
Kazakhstan 2002). In Tajikistan, erosion affects 30 percent of land area, and
desertification claims 1 percent of arable land each year (UNDP 2003c). In
Kyrgyzstan, more than 88 percent of agricultural land is degraded, and salini-
zation affects 75 percent of arable land (UNDP 2003b).

Availability and sustainable management of water resources are another major
issue. Contamination by organic pollutants, likely resulting from poorly treated
industrial and agricultural wastewater, is a serious problem in several countries.
In Kazakhstan, for example, more than 200 million cubic meters of polluted
wastewater are discharged into surface reservoirs; the government reported that
“the natural ability of most watersheds to self-clean . . . seems to have been
exhausted” (Kazakhstan government and UN Country Team—Kazakhstan
2002). Another critical issue is management of scarce water resources; for exam-
ple, volume of the Aral Sea has shrunk by more than 70 percent because of poor

irrigation practices and inappropriate regulation of water claims.

East Asia, Southeast Asia, and the Pacific
East Asia’s major challenges involve soil and land degradation, deforestation,
and poor urban air quality. Overgrazing, overplowing, and removal of native
vegetation have accelerated desertification. While some East Asian countries
have managed to control deforestation, forest cover in nine Southeast Asian
countries declined between 1990 and 2000 (UNESCAP 2003). These trends
impede efforts to conserve the region’s abundant biodiversity (UNEP 2003).
Coastal and marine areas also face serious challenges. Waste dumping and
municipal effluents threaten coastal ecosystems, which bear high pollutant
loads and the cumulative effects of tourism and inappropriate fishing practices.
Overfishing is a serious problem, exacerbated by such destructive techniques as
blast and cyanide fishing, which destroy coral reefs and poison fish habitat.
Across the region, rapid urbanization and industrialization have produced
high levels of pollutants, which generate acid rain and damage human health.

Scientists consider the Asian “brown cloud” a serious threat to regional climate
patterns (UNEP 2003).



It is a paradox that environmental degradation continues in most regions of the
world despite more than three decades of unprecedented international atten-
tion. The 1972 Stockholm Conference on the Human Environment focused
world attention on the human environment; the 1987 Brundtland Report
(WCED 1987) followed, culminating in high-level commitments made at the
1992 Earth Summit in Rio de Janeiro and Agenda 21, which were reaffirmed
at the 2002 World Summit on Sustainable Development in Johannesburg,
South Africa. Over this period, there has been no shortage of normative and
political agreements, high-level pronouncements, and public commitments to
reduce environmental degradation (table 3.1).

Of course important progress has been made. For example, the Montreal
Protocol has successfully curbed emissions of ozone-depleting substances,
many countries have experienced substantial improvement in air and water
quality, and large shares of land ecosystems have been placed under protection.
Still, the overall picture remains one of enormous concern. Regardless of which
indicator one picks for measuring environmental sustainability, most regions
are not on track to halt environmental degradation, and some have witnessed
dramatic environmental degradation.

Why has the world not progressed farther toward achieving environmental
sustainability? Why do most reports on the environment start, like this one,
with a gloomy assessment of its current state? Finding compelling answers to
these questions is critical for developing a framework of action that can help
countries and the world move toward Millennium Development Goal 7.

The direct and indirect drivers of environmental degradation identified in
chapter 2 continue unabated, even in the face of mounting evidence of their
negative effects on human health and well-being. However, as this task force

describes in Part 2, tools and policies exist to attenuate or even mitigate each



Table 3.1

Chronology of
major multilateral
environmental
agreements

Year adopted
or opened for
Agreement signature

Convention on Wetlands of International Importance 1971
Especially as Waterfowl Habitat (Ramsar)

Convention on International Trade in Endangered 1973
Species of Wild Fauna and Flora

United Nations Convention on the Law of the Sea (UNCLOS) 1982
The Vienna Convention for the Protection of the Ozone Layer and its Montreal 1985,
Protocol on Substances that Deplete the Ozone Layer (Montreal Protocol) 1987
Basel Convention on the Control of the Transboundary Movements 1989

of Hazardous Wastes and Their Disposal (Basel Convention)

Convention on Biological Diversity (CBD) and accompanying Agenda 21, 1992
the United Nations Conference on Environment and Development

United Nations Framework Convention on Climate Change (UNFCCC) 1992
United Nations Convention to Combat Desertification (UNCCD) 1994
Rotterdam Convention on the Prior Informed Consent 1998

Procedure for Certain Hazardous Chemicals and Pesticides
in International Trade (Rotterdam Convention)

Millennium Declaration 2000
International Treaty on Plant Genetic Resources for Food and Agriculture 2001
Stockholm Convention on Persistent Organic Pollutants (Stockholm Convention) 2001
Johannesburg Declaration on Sustainable Development and Plan of 2002

Implementation, World Summit on Sustainable Development

driver. Past experience, available science, and promises of improved technolo-
gies suggest strongly that environmental damage can be contained without
jeopardizing countries’ prospects to end poverty. While the reasons for lack of
progress differ by country and region, common factors can be identified. In this
chapter, the task force focuses on what it considers the most important ones.

Lack of clear operational objectives

As argued in chapter 1, environmental policy is often obscured by a lack of
clear operational targets. For example, Poverty Reduction Strategy Papers that
mention environmental issues do not tend to set short- and long-term targets
(Bojo and others 2004). Thus, environment strategies cannot be monitored; in
turn, they become difficult to implement and tend to fall by the wayside in the
presence of funding or other constraints.

In cases where targets have been set, such as the Montreal Protocol targets
to reduce emissions of ozone-depleting substances, the U.S. clean air and water
acts, or European initiatives to curb acid deposition, they have succeeded in
focusing the attention of policymakers and galvanizing development of new
technologies. For example, several high-income countries have successfully
introduced increasingly stringent standards on air quality to reduce emissions



of sulfur dioxide and nitrous oxides. Often the tightening of standards was
announced with long lead times to allow the private sector to adapt by improv-
ing technologies to filter air. These changes, in turn, have led to cost savings
for private enterprises and the public sector alike.

All too often, however, operational targets are not set since environmen-
talists fall into the trap of making “better” the enemy of “good™ Scientists
and policymakers search for a perfect understanding of the challenge and all
ramifications of corrective action instead of implementing strategies based on
the best available knowledge; as a result, policy changes and investment in
environmental management are impeded. Pragmatic approaches that focus on
achievable outcome targets are required, while allowing sufficient room for
course corrections, based on the principles of adaptive management, as more
information becomes available.

In short, lack of clear objectives renders a goal-oriented approach to envi-
ronmental policy impossible. A primary challenge is to set clear priorities and
objectives at both the national and international levels. National targets should
be set at a level that responds to global standards, while being commensurate
with existing and potential national capacities—economic, technical, social,
and institutional. Once operational targets have been set, many sources of
knowledge can be drawn on to guide how the targets are to be achieved.

Insufficient direct investment in environmental management
Addressing the direct drivers of environmental degradation and reversing the
loss of environmental resources require direct investments in improved environ-
mental management. Chapter 4 describes some of the most important invest-
ments and associated policy changes. Examples include improving soil and
water management for agriculture, treating wastewater to reduce water pol-
lution, and developing measures to promote reforestation, restore coral reefs,
and reduce air pollution. While such measures are well known, scant public
and private resources are invested in most developing countries to improve
environmental management.

A key challenge involves limited financial resources. In the cases of most
low-income and some middle-income countries, domestic resources may be
insufficient to cover the full range of needed investments in social services,
infrastructure, and improved environmental management. As a result, poor
countries are often forced to develop environmental strategies that cannot be
implemented. In such cases, sound financing strategies are required that maxi-
mize mobilization of private and public domestic resources and draw on exter-
nal financing as needed (chapter 6).

A related constraint is the incomplete understanding of specific interven-
tions to improve environmental management, such as measures to combat
desertification or halt the degradation of mangroves and coral reefs. In contrast
to the public health field, for example, where detailed and tested treatment



protocols are publicly available for every major disease, the environment field
has few comparable inventories of best practices. This results, in part, from
the complexity of environmental management, which makes it impossible to
apply a one-size-fits-all approach. However, better inventorying of success-
ful measures is needed for developing customized investment programs for
improved environmental management at local, national, regional, and global
scales (chapter 6).

To this end, international organizations working on environmental issues
must shift their focus from normative work toward country-level advice on
how to prepare and implement strategies for improved environmental manage-
ment. Such technical support to countries must include advice on the macro-
economic programming of expenditures for environmental management in
medium-term expenditure frameworks or other planning frameworks for pub-
lic investment. Otherwise, it will be difficult to make available the resources

required to improve environmental management.

Poor integration into sector policies

Despite the insistence of the 1992 Agenda 21, the 2002 Johannesburg Declara-
tion on Sustainable Development and Plan of Implementation, and most mul-
tilateral environmental agreements on the need to integrate the principles of
environmental sustainability into sectoral policies, this rarely happens in prac-
tice. All too often, national environment strategies—including action plans
prepared for implementing major conventions—are developed in isolation from
other sectoral strategies that strongly affect environmental sustainability. Lack
of political will and difficulty in changing entrenched habits are frequently
cited reasons for this quagmire; more proximate causes include:

® Lack of policy space to evaluate tradeoffs between environment out-

comes and social or economic objectives.

¢ [ll-adapted policy formulation and implementation processes.

® Well organized political opposition to change.

® DPoor understanding of the social, economic, and health costs of envi-

ronmental degradation.

While synergies and “win-win” strategies exist in some areas, tradeoffs
are common among environmental and social or economic objectives. For
example, steps that may appear highly beneficial to a national economy in
the short term—increasing fisheries harvests, converting complex forests into
mono-specific plantations, or building roads or hydroelectric plants—can have
immediate adverse affects downstream or longer-term negative consequences
that cannot be easily mitigated. Ironically, these negative effects will, over the
long run, damage the very activities they were designed to enhance.

Most countries lack sufficient institutional mechanisms with which to
identify and evaluate tradeoffs between development strategies. More often,

environmental sustainability is relegated to a sectoral issue assigned to one or



more line ministries, with few institutional mechanisms for identifying and
resolving potential conflicts between environment and other strategies. For
example, most countries lacks forums where senior policymakers and key min-
istry representatives can weigh the environmental cost of a new infrastructure
project against expected economic gains. Likewise, most development strate-
gies are constructed from sectoral strategies, with poor coordination across sec-
tors. While this approach may be acceptable for health interventions to reduce
maternal mortality rates, it is inappropriate for crosscutting environment issues.
The implication is that mechanisms for developing national poverty reduction
strategies or similar development frameworks must be fundamentally revisited,
as proposed in chapter 6. In addition, strategic environmental impact assess-
ments can be an effective tool for resolving such tradeoffs (chapter 5).

Finally, opposition to improved environmental management may be bet-
ter organized than those who stand to benefit from reduced environmental
degradation. For example, well organized factory owners may resist tougher
environmental standards that would benefit the rest of the country. Likewise,
environmentally damaging subsidies for energy consumption, transport, or
water use may be difficult to eliminate in the face of strong organized opposi-
tion. Overcoming such well organized opposition ranks among the toughest
challenges for environmental policymaking and requires tailored responses.
Such responses should build on discussing publicly the country’s key environ-
mental, social, and economic objectives; improving access to environmental
information; and identifying needs and mechanisms for compensatory transfer
payments or services to mitigate adverse environmental effects (see chapter 5).

Ultimately, all stakeholders must recognize that the natural environment is
the critical infrastructure upon which human health and economic well-being
depend. It is within this context that discussions of tradeoffs—which imply
concessions by all sides of an issue—should occur.

Inadequate institutional capacity, misalignment of goals, and
poor governance

In most developing countries, environmental ministries and protection agen-
cies are severely understaffed and lack sufficient technical expertise and equip-
ment to conduct their work effectively. They tend to lack access to environment
experts who can assist in the design of investment strategies that minimize
tradeoffs and exploit opportunities for synergies.

This challenge of insufficient technical expertise extends beyond the inad-
equate numbers of environment experts employed in national and local gov-
ernments; it also includes their training, which often lacks the breadth and
technical rigor required to implement sound environment strategies. Likewise,
insufficient numbers of adequately trained extension workers exist to promote
farming practices that minimize environmental damage, sustainable fishing

practices, and other techniques that can improve environmental management.



Thus, as discussed in chapter 5, countries must invest in institutional
capacity building; institutions charged with environmental management must
train experts to develop and implement national policies, as well as provide
on-the-ground advice to farmers, fishers, foresters, and pastoralists. A particu-
lar challenge is strengthening local institutions; the municipal or provincial
governments that must implement environmental policies tend to be the most
severely underresourced.

Insufficient capacity is compounded by the fact that the institutional goals
of many organizations charged with developing environmental policies are
poorly aligned with environmental objectives. Institutional goals tend to focus
on process targets, such as preparing a new action plan under an international
convention or holding a series of workshops, instead of outcome objectives,
which require long-term strategies, such as reducing nutrient load flows into a
freshwater lake. Despite best efforts many national action plans are not opera-
tional and cannot be implemented.

Another closely related issue is poor governance, which manifests in high
levels of corruption, poor accountability of policymakers for their decisions, and
failure to enforce environmental laws and regulations. Corrupt decisionmakers
often condone illegal logging or fishing practices that can have a devastating
effect on the local environment. Thus strengthening of institutional capacity
must be complemented by improved governance, as outlined in the UN Mil-
lennium Project’s Investing in Development (UN Millennium Project 2005¢).

Widespread market failures and distortions

As discussed in chapter 2, market failures can create or exacerbate environmen-
tal degradation by misaligning the incentives of individuals or companies with
the interests of society at large. This is one reason why private sector expertise
and resources are often not marshaled to achieve environmental sustainability.
Most of these market failures are well understood and policy responses have
been proposed for some. However, available responses can be difficult or even
impossible to implement in practice.

To date, no practical approach exists to fully adjust national accounts by
accounting for the consumption of nonrenewable natural resources, such as
oil or minerals, and the cost of environmental degradation caused (for exam-
ple, by deforestation or water pollution). Most attempts to implement “green
accounting,” such as the UN Integrated System of Environmental and Eco-
nomic Accounting (United Nations and others 2003) or the World Bank’s
adjusted net savings' (Hamilton and Clemens 1999; World Bank 2004a),
focus on small subsections of an economy. That no developed or developing
country has implemented comprehensive green accounts is not wholly caused
by a lack of will or effort. Instead it reflects deep technical and measurement
issues that are unlikely to be fully resolved in the near future. Hence partial

solutions are required to improve the accounting of environmental degradation



in national accounts. A promising example is the physical flow accounts that
have been used successfully in several countries in southern Africa (Lange and
others 2003).

Both theory and practice show that sound environmental management
requires that people living off an ecosystem have a stake in its preservation
through some form of property or tenure rights. Successful examples illustrate
that, where communities or individuals were granted such rights, substantial
environmental benefits were created. However, the list of failed projects is
equally long. In many situations, particularly in rural Africa where land tenure
systems are especially complex, no tested strategies exist for addressing this
market failure. More research is therefore required to better understand these
types of market failures and to propose solutions. As discussed below, this
problem becomes particularly difficult to resolve in cases where more than one
country is involved in managing an environmental resource.

Other market failures that are difficult to resolve result from situations
where some form of transfer payment is required between upstream and down-
stream residents. For example, people living in river floodplains may wish to
compensate farmers living upstream for planting trees to reduce the risk of
flooding. Economic theory is clear on the need for effective transfers in such
situations, but few practical models are available, particularly in low-income
countries where limited institutional capacity places an important constraint
on countries’ ability to implement complex transfer systems. This issue becomes
even more complex in the case of transboundary ecosystems or global environ-
mental change, where international transfer payments may be required.

Finally, market-distorting subsidies may be difficult to remove because of
well organized opposition, as discussed above, or because they are designed
to reduce poverty or serve well identified social objectives. For example, sub-
sidizing motorized transport, electricity consumption, or water for irrigation
may be necessary to support the poor. In practice, however, few subsidies are
well targeted and end by benefiting many who do not need them, often at the
expense of the poor they intended to help. The principal unmet challenge is
to design efficient subsidies that are well targeted toward the groups they are

meant to support while minimizing their adverse effect on the environment.

Underinvestment in science and technology
Science and technology are critical for achieving environmental sustainability
in at least three ways:
® Improving understanding of the environment to inform the design of
policies and investments.
® Monitoring the state of the environment and progress toward achieving
specific environmental objectives.
® Developing technologies to mitigate environmental degradation by

curbing pollution or improving the efficiency of resource use.



In each of these three dimensions, investments fall far short of what is needed
to ensure environmental sustainability.

First, major advances have been made in certain areas to harness the best
science for improving understanding of the natural environment and inform-
ing the policy process. This has been achieved where there are strong national
and international scientific research programs and independent, policy-relevant
scientific assessments, coupled with effective outreach and communications
strategies. In the areas of climate change and biodiversity, well coordinated
international research programs include the International Geosphere Bio-
sphere Program, World Climate Research Program, Diversitas, and Interna-
tional Human Dimensions Program; successful independent, international
assessments include the International Ozone Assessments, International Panel
on Climate Change, and Millennium Ecosystem Assessment.

These initiatives assess and synthesize existing knowledge that is policy rel-
evant, but do not themselves generate new scientific research. They do, however,
identify key knowledge gaps and areas for increased research. Unfortunately,
environmental scientists too often focus on fundamental research at the expense
of applied work of high relevance to policymakers. This important gap needs to
be filled. In addition, most decisionmakers, especially those in developing coun-
tries, lack effective access to scientific advice on environmental sustainability
that would allow them to make informed decisions. To this end, mechanisms
need to be set up to provide timely, high-quality science advice to policymakers,
as described in chapter 5. Investments should also be targeted at developing
indigenous cadres of scientific researchers in developing countries to build local
capacity for research, assessment, advice, and policy implementation.

Second, countries’ ability to effectively monitor environmental change at
the local, national, and regional levels remains inadequate. This is particularly
the case for low-income countries, where hydrological and other monitoring
systems have deteriorated over the past decades (UNESCO-WWAP 2003).
Existing ground-based monitoring systems must be strengthened to improve
scientific understanding of the environment, inform the choice of environmen-
tal strategies, and track progress toward achieving the objectives. Information
from ground-based monitoring systems should be coupled with that obtained
from satellite systems. While better monitoring is critical, incomplete infor-
mation must not serve as an excuse not to act now by investing in improved
environmental management.

Third, investments in environmentally friendly technologies are insuf-
ficient. With growing per capita incomes and populations, consumption of
environmental resources and services may exceed the carrying capacity of eco-
systems. Likewise, pollution levels may rise beyond sustainable levels unless
technologies are developed to decouple rising consumption levels from pol-
lution and demand for ecosystem services. A good example of potential ben-

efits from improved technologies is the energy sector. Several options exist



for minimizing pollution and demand for ecosystem services associated with
energy use, such as fuelwood. These include replacing fossil fuels with fuel
cells, solar cells, wind power, and geothermal and other energy sources that
can dramatically reduce greenhouse gas emissions, air pollution, and the need
for fuelwood. Currently, such renewable energy sources are not commercially
viable, in most situations, and require ongoing research to improve efficiencies
and lower production costs. Despite the enormous benefits that can derive
from improved energy technologies, public and private funding for research
on renewable energy sources has fallen over the past decade. Other areas where
environmentally friendly technologies are not matched by adequate research
efforts include tropical agriculture and water management, aquaculture, and

IOW—COSt wastewater treatment.

Difficulty of regional and international cooperation

Improved regional and global management of the environment must comple-
ment national policies and investments. For example, the Mekong River and
Nile Basin Initiatives have successfully improved the joint management of
transboundary rivers and watersheds. Another promising example is the Ama-
zon Cooperation Treaty Organization, which aims to develop a joint man-
agement strategy for the Amazon Basin among all riparian countries. Other
environmental challenges in need of well coordinated regional responses are
desertification, management of coastal and freshwater fisheries, and pollution
of water and air. For example, halting eutrophication of Africa’s Lake Vic-
toria will only be possible if all shoreline countries—Kenya, Tanzania, and
Uganda—cooperate to reduce nutrient loads in the lake.

Existing regional organizations often lack the mandate or funding to address
the complex challenge of improving regional cooperation. A key challenge is
overcoming the high costs of coordinating the interests of several countries. A
closely related issue is the difficulty of allocating benefits and costs of regional
environmental management to individual countries. For example, mechanisms
must be found to compensate one country for investments in the improved
management of transboundary watersheds that benefit all riparian countries.
Similar arrangements should be made for countries that reduce sulfur diox-
ide emissions and thus acid deposition outside their national boundaries. Such
transfer mechanisms are notoriously difficult to set up and require sophisticated
institutional mechanisms that are largely unavailable in developing regions.

The same challenges are even more pronounced at the level of international
cooperation. With few exceptions, such as the successful implementation of the
Montreal Protocol, the international community’s track record in implement-
ing international environment agreements is poor. Most conventions, especially
those that entered into force during the 1990s, are framework conventions that
establish agreed-on goals and general priorities, while leaving details of imple-
mentation to each national government’s party to a convention. Such agreements



are not legally binding on the countries that sign, which allows for considerable
diversity between the needs and capacities of various countries; the drawback,
however, is that means of enforcement are weak to nonexistent.

A key challenge is climate change. This issue can be addressed only through
a concerted international response that, building on the entry into force of the
Kyoto Protocol, engages the United States and the major developing countries,
recognizing the concept of differentiated responsibilities.

A second challenge is the multilateral trade system, which currently
includes no provisions to stem trade in natural products, such as timber, that
are harvested in unsustainable ways. As a result, certain countries export envi-
ronmental degradation. China, for example, has recently protected many of its
forests, but now imports timber from countries like Myanmar and Indonesia,
where most timber is harvested with scant regard for minimum environmental
standards. Given the tremendous economic gains that can be made from ille-
gal and unsustainable logging, it becomes extremely difficult for governments
to strengthen environmental management without supporting standards set
through the international trade system.

A third challenge is to stop the overexploitation of international fisheries
resulting from the lack of an international management system. Effectively,
the international seas are a “free for all” resource where individual countries
compete to harvest key fisheries and lack any incentives to protect the common
resource. While no easy solutions exist, this task force discusses in chapter 6
what steps could be taken on a regional level.

Limited public awareness

Environmental sustainability has remained elusive because of limited pub-
lic awareness. While awareness of the natural environment’s importance to
human health and well-being and of the consequences of human alteration has
grown, it is insufficient to build a broad-based constituency for environmental
sustainability. Few understand that their governments not only directly subsi-
dize and thus overcapitalize such sectors as farming, fisheries, and forestry, but
indirectly subsidize these same industries by underwriting the remediation of
the resulting environmental damage with tax revenues.

A fully informed citizenry will insist on better performance by the public
and private sectors that serve them; this insistence will promote more rational,
equitable, and environmentally sustainable practices. A major effort must be
made to educate the public about the direct connections between the health
of their local natural environment and the long-term health and economic
well-being of themselves, their families, and fellow citizens. This effort must be
country specific and nationally generated. In sum, an informed citizenry may
be one of the most effective ways to move expeditiously toward environmental
sustainability; while it is an insufficient condition for achieving environmental

sustainability, without it, there is little hope that significant change will occur.



The solution




As suggested in Part 1, achieving environmental sustainability requires dra-
matic changes in the ways societies and citizens manage their biodiversity,
wastes and byproducts of production and consumption processes, and con-
sumption patterns. This part describes the direct investments and structural
changes required at local, national, regional, and global levels. The environ-
mental management measures identified in chapter 4 address the direct drivers
of degradation identified in chapter 2. These investments are the basic tools
and strategies required to achieve environmental sustainability.

Improving environmental management also requires addressing the indi-
rect drivers—the underlying causes—of environmental problems. These struc-
tural changes, described in chapter 5, must complement and occur in parallel
with the technical solutions offered.

Few of these proposed solutions are new. Taken alone, they cannot bring
about the dramatic shift in modes of production, extraction, transportation,
and consumption essential to achieving long-term global environmental
sustainability. Taken together—built into the core of efforts to address hunger,
health, poverty, and other major challenges—these solutions can put the world
on a better path toward environmental sustainability. At all levels, the world
community has been most challenged not by designing solutions to problems,
but by bringing their solutions to fruition on the ground. To this end, chapter
6 describes how governments, institutions, markets, and other stakeholders
can implement the investments and structural changes called for.

The task force urges governments and other actors to recognize the
importance of these investments in achieving all of the Millennium Develop-
ment Goals; it further urges the appropriate actors to take the recommended
actions and make the needed investments to stem the rate of environmental
degradation.



Environmental challenges are both complex and unique. A multiplicity of
institutions must respond to them, and solutions must be adapted to regional
and local conditions. This task force recognizes that one size does not fit all;
thus, it provides no blueprint for how countries and regions can achieve Goal
7 or quantitative targets for every problem. Instead, it offers suggestions on
how to organize the process of integrating the principles of environmental
sustainability into all policies and management strategies. It draws attention
to implementation challenges and stimulates debate on how to overcome the
shortcomings of the existing approaches identified in chapter 3. Ultimately,
however, practical solutions will depend on the energy, ingenuity, and com-

mitment of local stakeholders.






The overarching goals of environmental management are to ensure the sus-
tainable delivery of ecosystem services to human societies and manage the
wastes and byproducts of production and consumption processes that threaten
human and ecosystem health. This chapter recommends specific investments
and actions to improve environmental management in each of the six elements
of the world’s environment identified in chapter 2 as having strong links to
the Millennium Development Goals: agricultural production systems, forests,
freshwater resources and ecosystems, fisheries and marine ecosystems, air and
water pollution, and global climate change.

To integrate environmental sustainability into national development strate-
gies, this task force recommends taking an ecosystem-based approach to guide
the planning of interventions in environmental management.! This manage-
ment approach is a strategy for the integrated management of land, water, and
living resources that considers the connectivity of different landscape elements.
Management activities are based on the protection of critical components of
ecosystems and consider the needs and benefits of all stakeholders within the
ecosystem. In 2000, the Convention on Biological Diversity adopted it as the
primary framework of action for implementation. Two years later, the World
Summit on Sustainable Development recognized the approach as an impor-
tant instrument for advancing sustainable development and poverty allevia-
tion. The ecosystem approach emphasizes the links between human activity
and the sustainable functioning of ecosystems (box 4.1). Environmental man-
agement must also support conservation of biodiversity in all its forms. Bal-
ancing conservation with sustainable use is essential for ensuring long-term
environmental sustainability in all countries.

Three major conditions are required to achieve long-term environmental

sustainability. First, biodiversity conservation and environmental management



Box 4.1

Ecosystem
approach:
framework for
implementation

The ecosystem approach to landscape and resource management recognizes the complex
nature of ecosystems and their relationship to the human populations they benefit. It
includes relevant sectors of society in decisionmaking and resource management respon-
sibilities. The approach moves away from discrete, sector analyses of the environment
toward a more holistic view of interactions between ecosystem components. It is based
on the application of scientific methods appropriate to each level of biological organization
and recognizes that humans are an integral component of many ecosystems.

Guidance in implementation

The ecosystem approach seeks to maintain ecosystem functions and services, enhance
equitable sharing of benefits, promote adaptive management strategies, implement man-
agement actions through decentralization to the most appropriate level, and foster inter-
sectoral and interdisciplinary cooperation.

The IUCN Commission on Ecosystem Management has identified five steps, encom-
passing twelve principles, to guide environmental managers at all levels in their implemen-
tation of the ecosystem approach (Shepherd 2004):

e Determine the main stakeholders, define the ecosystem area, and develop the

relationship between them.

e Characterize the ecosystem structure and function and establish mechanisms to

manage and monitor them.

e |dentify key economic issues that will affect the ecosystem and its inhabitants.

e Assess the ecosystem’s likely effects on adjacent ecosystems.

e Determine long-term goals and flexible ways of reaching them.

Sector application

The ecosystem management approach can be applied on a sector basis, as appropriate
for the current structure of agencies and organizations that engage in environmental man-
agement. Sustainable forest management, integrated water resource management, and
ecosystem-based fishery management are examples of effective emerging models that
move from narrowly defined sector models toward more inclusive and holistic strategies
for environmental sustainability.

must not be confined to protected areas; on the contrary, they must be main-
streamed into all production activities: agriculture, industry, mining, and oth-
ers. Second, the solutions offered must be integrated across sectors; otherwise,
advances in one sector may preclude advances in others (box 4.2). Third, the
investments must be implemented in an enabling environment: sound institu-
tions and policies, market equity for the poor and women, and access to infor-
mation and technologies for all. Without these conditions, management invest-
ments will fail to alleviate poverty and reverse environmental degradation.

Element 1: agricultural production systems

Agricultural production systems around the world are increasingly vulnerable to
overuse, inappropriate land-use practices, and altered weather patterns resulting
from global climate change. Overcoming these drivers of degradation requires
increased use of sustainable agriculture techniques, restoration and appropriate

management of desertified lands, and protection of surrounding natural habitat.



Box 4.2

Long-term
degradation
offsets short-term
technical solution
in Bangladesh

Source: Ali 2004;
UNU/PLEC.

When A. M. S. Ali returned to his village on the Bangladesh floodplain to complete a com-
parative study on the conditions and yield of rainfed and nontraditional rice fields, he found
that technical solutions implemented 15 years earlier had caused more problems than they
had solved. To avert an impending famine stemming from drought and flood, low-lift pump
irrigation had been installed, which had made water more accessible over the short term,
allowing for a winter rice crop. In addition, the use of high-yielding variety rice, chemical
fertilizers, and pesticides had increased production enough to ensure self-sufficiency of a
population that had grown 46 percent over 15 years.

Despite these short-term gains, Ali discovered that the rice fields had undergone long-
term degradation. While all land showed evidence of degradation, Ali found alarming dif-
ferences between traditional rainfed systems (wooden plough, ox manure, no chemicals,
and traditional varieties) and nontraditional irrigated systems (groundwater irrigation,
power tilling, agrochemicals, and high-yielding variety rice). In the nontraditional fields,
soil acidity was higher as a result of dissolved sulfide minerals pumped in groundwater;
soil loss and compaction were also higher, and chemical residue was substantial in both
soil and water. Under pump-irrigated fields, aquatic life had suffered, and the water table
had severely fallen. Following land and water degradation, yields of high-yielding variety
rice had fallen dramatically. In sum, the short-term gains in rice yield had been partially
offset by long-term degradation of soil and water resources.

Increased use of sustainable agriculture techniques to preserve natural
assets

Productive lands are the source of income and livelihood for most of the world’s
rural poor. Sustainable land management depends on sound farming methods
and technologies that conserve soil nutrients, include a diversified crop mix,
use groundwater more sustainably, and apply locally relevant agricultural prac-
tices. Thus, management investments should seek to protect and improve soils;
use water sustainably; maintain crop genetic diversity; mobilize local knowl-
edge and experience; and improve crop management, storage, and use.

Protect and improve soils. Where soil erosion is a concern, production systems
should include multifunctional tree crops, such as fruit and timber, perennial
crops, and no-till farming techniques. Farmers at all scales of production can
reduce farm soil loss and erosion into rivers by maintaining vegetative cover on
fields as permanent crops or seasonal cover crops, particularly nitrogen-fixing
plants. Systems that include multipurpose trees—those that provide multiple
uses, such as fuelwood, timber, and fruits—are especially useful. Where soil
fertility is limiting, production systems should include components that pro-

vide green and animal manure.

Use water sustainably. Where water scarcity is a problem, farmers should select
crops on the basis of water requirements. With appropriate extension advice,
farmers should develop alternative water sources and rainwater harvesting and

storage techniques.



Maintain agrodiversity. Farmers should be encouraged and supported by
extension workers, government and nongovernmental agencies, and buyers to
diversify production systems to include home gardens, crop fields, orchards,
livestock, and agroforestry areas, and to maintain high crop genetic diversity
to improve food and income security. Government and nongovernmental
organizations can support seed banks for local varieties and community seed

exchanges to promote the crop diversity.

Mobilize local knowledge and experience. Agricultural agencies (including uni-
versities and extension agencies) should work with local farmers under local
conditions on research and development of appropriate and sustainable tech-
nologies and farming methods for increasing crop productivity. Farmers net-
working and participatory development in good agricultural practices should
be emphasized. Training programs for extension agents should emphasize
technical and cultural sensitivity to local needs and conditions, including race
and gender issues. These activities must be accompanied by effective systems
for mainstreaming and adapting their use to other areas. Agricultural agen-
cies should finance, and in some cases facilitate, farmer-to-farmer demon-
stration and extension activities. Particular attention must be given to young
farmers and recent migrants who may be unaware of the area’s productivity

limitations.

Improve crop management, storage, and use. Local leaders and civil society orga-
nizations can assist farmers to form producer groups to coordinate planting
schemes, provide technical and market information, and provide political
advocacy at municipal and state levels. In addition, coordinated efforts among
producers, extension workers, and buyers should focus on improving on-farm
and intermediary crop storage capacity, including methods for drying or pro-
cessing raw products. To reduce crop wastage and loss, state and local govern-
ments should invest in improving feeder roads to improve rural farmers” access

to markets.

Restoration and management of desertified lands

Desertification results when mismanagement of soil and water resources leads
to salinization of groundwater and soil, erosion of topsoil, and depletion of soil
nutrients. Close to 250 million people have been affected by desertification,
and 1 billion are at risk. Management investments to counter desertification
should center on the adoption of prevention strategies to protect drylands and

the mobilization of information and technology.

Adopt prevention strategies to protect drylands. Farmers should take immediate
measures to prevent desertification in vulnerable drylands. Dryland protec-

tion practices include making optimal use of rainfall through water harvesting



techniques that maximize retention and conservation measures, safe re-use of
treated wastewater for irrigation, tree planting and management and plant-
ing of cover crops for arresting soil erosion, improving groundwater recharge,
and preventing overgrazing. Farmers and extension workers should sustainably
intensify agriculture using technologies that do not increase pressure on dry-
land water and soil provisioning services. Supported by the Ministry of Agri-
culture, extension workers should work to understand the knowledge, science,
and technologies that underlie successful local systems of managing water and
soil in drylands, and then work to implement these and other improved strate-

gies and technologies where needed elsewhere.

Mobilize information and technology. As a preventive and corrective measure,
land-use agencies and communities of farmers should plan land-use zoning
according to the agroclimatology and the agroecological potential of the land.
Information related to soils, climate, water, and other factors should be pro-
vided by agencies and organizations that routinely collect, compile, and ana-
lyze such data. Governments should strengthen and broaden data collection
and analysis efforts through increasing funding; improving human and tech-
nological capacity; and facilitating coordination among stakeholders, includ-
ing the ability to monitor and forecast change. For both planning and informa-
tion local initiatives could draw on larger initiatives, such as the International

Assessment of Agricultural Science and Technology for Development.?

Protection of surrounding natural habitat

Sustainable agriculture practices require protection of surrounding habitats and
water systems. In addition, more than one-fifth of the household incomes of
poor rural communities comes from forest products. Overharvesting, destruc-
tion of forest and plant cover, land extension, and overuse of water resources
can destroy fragile ecosystems; increase risk of drought, flooding, and erosion;
and reduce water supply and quality. Thus, specific investments to protect sur-
rounding habitat should focus on rationalizing land-use planning and setting
up communal ownership and management rights systems.

Rationalize land-use planning. Farmers and ranchers should avoid expansion of
existing production areas to prevent the destructive extensification of produc-
tive activities into natural areas. Education and extension assistance, credit
programs, or land-use regulations may be needed as incentives to increase pro-
ductivity on existing agricultural lands. Government should also assess the
links between international market demands and land conversion, as a basis

for land-use planning.

Rationalize fertilizer use. To prevent eutrophication and chemical contamina-

tion of water bodies and groundwater, farmers at all scales must optimize the



quantity of fertilizer, both chemical and organic, applied to crops. Techniques
in integrated nutrient management can help to determine the needs of par-
ticular crop-soil combinations so that farmers administer fertilizers when they
are most needed—so that nutrient input does not exceed crop removal, which
would turn nutrients into pollutants as they enter inland and coastal water
bodies or seep into groundwater.

Minimize pesticides use. To prevent both chemical contamination and pest
resurgence and resistance that can lead to secondary pest outbreaks, farm-
ers at all scales must minimize pesticides use. Pesticide application should be
based on the assessment of natural control. Cultural techniques that provide
the opportunity for natural enemies to work properly should be applied. Scien-
tists and extension services should work together with farmers to monitor and
evaluate the effectiveness of natural pest control under different conditions.
Government should implement policies that discourage the use of excessive

pesticides, which leads to environmental contamination.

Set up systems of communal ownership and management rights. Local communi-
ties are often best placed to manage surrounding resources in the most sustain-
able way. With the assistance of community-based civil society organizations,
governments need to establish appropriate land tenure and land-use policies to
enable local communities to manage their surrounding resources. Investments
in training, monitoring, and assisting local communities to claim and manage
their rights are needed, together with legislation that recognizes community

ownership.

Element 2: forests

Land clearing for agricultural use and large-scale commercial logging, along
with the effects of pollution and global climate change, are transforming forests
and other natural habitats at accelerated rates, often to the detriment of people,
industry, and biodiversity in both terrestrial and aquatic habitats. Combating
forest degradation successfully requires raising income levels dramatically in
the informal forest sector, achieving integrated ecosystem management of river

basin systems, and restoring and protecting ecologically representative areas.

Increased real income of informal forest sector of at least 200 percent by
2015

The informal forest sector—harvesters of nontimber forest products, ille-
gal loggers, pit sawyers, wood carvers, bush meat hunters and traders—has
exploded throughout virtually all of the world’s forested areas. Rather than
viewing these groups as a negative influence on forests, their entrepreneurial
spirit and engagement can be harnessed and channeled through empowerment,

organization, collective action, negotiation, and conflict resolution to support



rights, improve capacity, encourage and enhance management and stewardship
responsibilities, and raise incomes of rural households. Increased real income
of at least 200 percent is both feasible and necessary to generate surpluses suf-
ficient for reinvestment, process improvement, and livelihood enhancement.
Achieving this goal will require outreach to informal users, rationalization of
institutional and regulatory frameworks, and incentives for conservation and

sustainable management.

Provide outreach promoting best practices to informal users. Where called for, gov-
ernment agencies, civil society organizations, and certification organizations
should provide outreach and financial support to members of the informal sec-
tor to improve management, planning, harvesting, processing, marketing, and
organizational capacities. Forest extension workers, managers, and scientists
should conduct studies to better understand and characterize the nature, needs,
and potential of people working in the informal sector in rural forested land-
scapes. Policymakers involved in setting regulations for natural resource man-
agement and trade must address prevailing inequities and constraints related to
access to natural resources on public lands, property and tenure rights of local
communities, and forest neighbors engaged in informal forest utilization.

Rationalize institutional and regulatory frameworks. Market research should
be conducted on the institutional constraints and opportunities, marketing
chains, and market distortions in order to adjust policies and regulatory frame-
works so that they support the stabilization and development of the informal
sector through removal of such constraints. Rationalizing rules and regula-
tions, that is, making them accessible and comprehensible, especially to local
resource users, and involving local producers in decisions on natural resource
management and conservation, are imperative to the effectiveness of institu-

tional and regulatory frameworks.

Create incentives for conservation and sustainable management. Forest product
business associations (including sellers and buyers), firms, and regulatory agen-
cies should link to the productive capacity of the informal sector through pro-
grams and incentives that promote best management practices in forestry. For
example, through forest certification programs; payments for ecosystem services
associated with biodiversity protection and carbon storage; out-grower schemes;
use of logging and milling residues; and promotion of sustainable nontimber

forest product management, harvesting, processing, and marketing.

Integrated ecosystem management of 90 percent of river basin systems—
including those that span national, state, or provincial boundaries
The ecosystem services that flow out of river basins are uniquely bundled;

forests in these systems play a critical part in maintaining the flow of these



services that underpin achievement of all Millennium Development Goals.
Such systems represent critical cornerstones for human development and envi-
ronmental sustainability.’ To achieve integrated ecosystem management, spe-
cific investments should focus on increasing regional coordination, providing
technical assistance, and implementing best practices.

Increase regional coordination. Regional authorities, with the participation of
governments and other stakeholders, should identify how river basin compo-
nents benefit stakeholders both directly and indirectly to identify tradeoffs and

agree on management 21CtiOIIS.4

Provide technical assistance. Governments should support landowners and forest
managers through incentive systems, credit programs, extension services, and
market structure measures that ensure forest systems’ long-term delivery of the
ecosystem services in demand (for example, timber, nontimber forest products,
water, soil stabilization, protection of riparian zones, carbon storage, and recre-
ation). This support involves investment in research and development to develop
new technologies, monitoring of progress made to adjust practices through adap-
tive management, outreach and extension programs, farmer-to-farmer demon-

stration and training, payment for ecosystem services, and technology transfer.

Implement best practices. Governments must work closely with local forest
authorities and directly with resource managers and users to ensure that pro-
tection, restoration, harvesting, and regeneration regulations and interventions,
including agroforestry practices, are appropriate to the goals of sustainable
delivery of ecosystem services and economic development. Proposed activities
can be benchmarked against appropriate best management practices, such as
the Food and Agriculture Organization’s model code of forest practice, certifi-
cation standards, traditional and indigenous knowledge, fair trade and organic

production standards, and standards for soil and water protection.

Protection and restoration of ecologically viable representative areas

of all major forest, shrubland, and pasture vegetation types and their
biodiversity

These measures are proposed to complement actions related to effective man-
agement of the matrix forest area within which protected areas exist. The dis-
appearance of such areas is likely to affect an ecosystem’s ability to deliver
services to and enhance the well-being of the populations that inhabit and
benefit from it. The actions also support the fundamental assumption that no
single number can determine the percentage of the Earth’s surface that should
be placed under protection; this depends on numerous variables, including
the nature of the areas and their size, distribution, and viability (ecologically,

economically, socially, and politically). To achieve this objective, investments



should center on coordination of conservation strategies, addressing the con-
cerns of vulnerable populations, controlling alien invasive species, and com-
pensating affected stakeholders.

Assess and operationalize conservation strategies. Governments should assess,
using existing databases and ground-level techniques, the extent to which major
vegetation types are within an effective protected areas network. Countries
should then draw up or update plans for each vegetation type to ensure that
remaining protection measures are effective. Criteria for effectiveness are that
protection measures contribute to conserving the viability and functionality of
the ecosystems and ensuring equity of current protection arrangements with
respect to current and former traditional and customary landowners. These
assessments, including the geographic, ecological, and social components,
should be carried out in each country through coordinated efforts of relevant
civil society organizations, university students and faculty, and government
agencies (with international guidance and data from the IUCN World Com-
mission on Protected Areas or a comparable body).

Restore areas that pose a human safety threat. Forest ecosystems that have been
heavily disturbed and thereby put people at risk (such as wetlands, hillsides, and
floodplains) should be restored to provide their vital services of retaining rain
and flood water and securing soil and land on slopes (see map 2.1). Municipal
authorities and local residents in the affected area, with the support of civil soci-
ety organizations, should lobby for national support of expertise, when needed,
and funds. Economic hardships that ensue as a result of restoration, and subse-
quent protection or management, should be mitigated through a consultative,
equitable, inclusive, and transparent process involving all stakeholders.

Control alien invasive species. Restoration activities should support or estab-
lish invasive species eradication programs. Control and eradication will require
multiple and coordinated approaches, including physical and chemical removal.
International trade organizations should establish regulations and appropriate
procedures to ensure that potentially invasive species are not transported inad-
vertently. Programs such as the Water for Work Programme in South Africa

can provide local people jobs and improve ecosystem services.

Compensate affected stakeholders. National governments and local communities
should invest in nonconsumptive, low-impact uses of the protected areas (for
example, ecotourism or carbon storage), with a view to equitable sharing of result-
ing benefits among those most responsible for ensuring protection or those most
affected. Where protection or restoration precludes income-generating activities
that previously occurred, implementing agencies must develop mechanisms and

arrangements for effective and equitable compensation, if compensation is an



acceptable option that emerges from negotiations with all affected stakeholders

(especially marginalized groups, including women).

Element 3: freshwater resources and ecosystems

Increasing water scarcity in dry areas and flooding in wet ones, exacerbated by
climate change, threatens household subsistence needs, agriculture, and aquatic
ecosystems. Contamination from both natural and human-generated pollu-
tion and salinization of below-ground sources poses risks to human and wild-
life health and irrigated agriculture. Slowing freshwater degradation requires
reducing demand, especially in cropping systems; controlling pollution; and
protecting aquatic environments. Interventions in these areas should be part
of integrated water resources management (IWRM) strategies, as called for by
the UN Millennium Project Task Force on Water and Sanitation (UN Millen-
nium Project 2005a). To this end, all countries should initiate the development
of IWRM strategies in 2005, as agreed at the 2002 World Summit on Sustain-

able Development in Johannesburg,.

Reduced demand, especially in cropping systems

Worldwide more than 80 percent of water drawn from surface and below-
ground sources is used to irrigate agricultural lands; of this amount, nearly
half is nonsustainable (Falkenmark 2003). Water scarcity gives rise to conflicts
among users and adversely affects downstream uses, such as energy generation.
Reducing freshwater demand calls for increasing water-use efficiency, identify-

ing new sources, and managing demand.

Increase water-use efficiency. Farmers and extension agencies must improve water
efficiency in cropping systems through crop selection to avoid water-wasting
varieties of plants and by maximizing uptake of irrigation water through irriga-
tion technology and system design improvements. Already existing irrigation
technologies and methods could substantially increase the efficiency of water
use in agriculture; in many countries, however, the low price of water pro-
vides little incentive to put such technologies in place, and technology transfer
mechanisms are inadequate to reach the farmers in need. Significant efficiency
gains could be achieved through coordination of policymakers at municipal
and national levels, scientists, and users aimed at increasing the cost of water
to farmers, particularly that of industrial systems, and supporting diffusion of
technologies to increase use efficiency.

Identify new water sources. To reduce adverse effects on aquatic ecosystems,
environmental engineers, extension workers, and local people must together
devise technical solutions for providing water from nontraditional sources.
Measures should focus on improving rainwater collection and storage technol-

ogy, facilities for recycling wastewater and desalinization, and infrastructure



for interbasin water transfers. Before implementation, health agencies must
fully assess the health and environmental risks of all facilities, which might
involve standing water and exposure to various inputs. Israel and Pakistan are
leaders in wastewater recycling, while the Lesotho Highlands Water Project in
South Africa is a successful example of interbasin water transfer.

Manage demand. Through a supportive regulatory environment and incentive-
based mechanisms, governments should implement the demand management
approach to reducing water consumption. Instruments include water pricing;
resource rights; and establishing and strengthening water-user groups, pollu-
tion permits, and decentralized implementation. Civil society organizations,
including water-user associations, must play an advocacy role for smallholders,

and businesses and other stakeholders should be at the table.

Pollution levels in surface water and groundwater sources maintained
below maximum allowable levels for any given pollutant

Water pollution is responsible for 2.2 million deaths annually and the loss
of more than 80 million healthy life years, caused by microbial and parasitic
contamination (Millennium Ecosystem Assessment 2004a, ch. 7). Chemical
pollution of water also poses health risks, including naturally occurring pol-
lution like arsenic and fluorine. Reducing pollution to acceptable maximum
levels requires establishing and enforcing targets.

Establish and enforce pollution targets. Government municipal authorities, on
advice from local and international chemicals experts, must set or adopt targets
for acceptable maximum levels of pollution in natural water sources. Through
regulatory, tax, and strong enforcement incentives, strategies by offending par-
ties for abatement of both point and nonpoint sources and for biological, min-
eral, and chemical pollutants must be implemented immediately. Government
agencies can help by providing sound sanitation infrastructure and practices,
enforcing industrial wastewater treatment, and promoting use of clean pro-
duction technology. Distribution and use of existing technologies depend on
incentives, financing, citizen involvement, and political will. Governments,
international authorities, and businesses should support further research and

development on the science and technology behind these strategies.

Aquatic biodiversity maintained through ensuring minimum
environmental flow and protecting aquatic environments

Overextraction of upstream surface water and physical alteration of river
courses affect many aquatic ecosystems. In 15 percent of the world’s land
area, stream flow is already overappropriated, with river flow depleted below
minimum levels needed for aquatic ecosystem health (Millennium Ecosystem

Assessment 2004a, ch. 7). To better protect aquatic environments and thus



Box 4.3

Australia
caps water

maintain their biodiversity, investments must be directed toward rationalizing

resource distribution and controlling alien invasive species.

Rationalize resource distribution. Scientists must determine the environmental
flow—the amount of water that must remain in a river system to maintain
ecosystem functions and biodiversity—of rivers and requirements for ecosys-
tem function in coordination with local people, who often have longitudinal
knowledge of hydrological dynamics and conditions. Scientists, with the agree-
ment of local users and the assistance of civil society organizations, should then
lobby government to put in place regulations and policies to ensure sufficient
allocation of water rights to those ecosystems (box 4.3). Because ecosystem sci-
ence is inexact, it will be necessary to apply the principles of adaptive manage-
ment in adjusting consumption levels along the water course.

Control alien invasive species. Government programs should be established with
adequate public and private support to control aquatic and riparian invasive
weeds (for example, water hyacinth or Australian myrtle) through physical
clean-up initiatives similar to the South Africa Water for Work Programme.
These could be government-initiated programs, with private sector and civil

society organization support.

Element 4: fisheries and marine ecosystems

Human activities are rapidly depleting fish stocks and destroying coral reefs
and other critical aquatic habitats. Increasing demand for marine products and
services, coupled with degradation of inland watersheds and fishery habitat
and excessive capture of fish in many inland waters, are resulting in irreversible
losses in the productivity of fisheries and aquatic ecosystems. Slowing degra-
dation requires managing fisheries at sustainable levels, rebuilding depleted
fish populations to healthy levels, and establishing a network of representative,

fully protected reserves.

Sustainably managed fisheries
Managing fisheries at sustainable levels requires taking an ecosystem-based
approach because, as Pikitch and others (2004) argue, robust fisheries depend

on healthy marine ecosystems.

Australia is already reforming its water allocation system by introducing a water cap in the
Murray-Darling basin, with subsequent development of a water market. Water allocations
are being traded and incentives provided to increase water productivity. Guidelines must
be developed for minimum environmental flow in rivers as baselines for planning and man-
agement to protect against overappropriation and facilitate rehabilitation.



Implement ecosystem-based fishery management. Scientists, fishers, and policy-
makers must collaborate to develop ecosystem-based fishery management
plans, taking into account the precautionary approach and appropriate regula-
tions and institutions to implement the plans. Since their current and future
livelihoods depend on resource conditions, local fishers should be consulted
in decisionmaking processes that determine the scientific agenda, research
implementation, and regulations. Ecosystem-based fishery management can
be implemented now, even in cases where relatively little information exists,
through the judicious use of the precautionary approach (Pikitch and oth-
ers 2004). Some elements of the approach are already being practiced, for
example, under the auspices of the Commission for the Conservation of Ant-
arctic Marine Living Resources.” National governments must take a lead role
in coordinating the inclusion of all stakeholders in both decisionmaking and
implementation phases. To be effective, the ecosystem-based fishery manage-
ment approach must align needed structural changes with the cultural and

economic needs of local fishing communities and their members.

Restored levels of depleted fish populations
Restoring depleted fish populations to healthy levels requires eliminating
unsustainable fishing practices, aligning land and water conservation policies,

controlling overfishing, and establishing and achieving biomass targets.é

Eliminate unsustainable fishing practices. Global fisheries authorities must agree
to eliminate bottom trawling on the high seas by 2006 to protect seamounts and
other ecologically sensitive habitats and to eliminate bottom trawling globally
by 2010. National governments must enact regulations against poison/cyanide
fishing, dynamite blasting, and other destructive fishing practices, and enforce
regulations in areas where such fishing is already illegal. Fishers must work
with fisheries engineers to develop and implement technologies to minimize
by-catch, and local authorities must eliminate extraction of coral for construc-
tion and as tourist souvenirs. Recently, scientists, conservation groups, and
the UN Informal Consultative Process on Oceans and the Law of the Sea
(UNICPOLOS) for the UN General Assembly called for imposing a morato-
rium on bottom trawling. The immediate moratorium would prevent irrevers-
ible destruction on the high seas and provide more time to fully assess deep sea
biodiversity, fisheries, and ecosystems; determine their vulnerability to deep
sea fishing on the high seas; and adopt and implement protection laws.

Align land and water conservation policies. Land-use authorities must work in
collaboration with coastal watershed experts to stop or control off-site activi-
ties and land-use practices that damage coastal and marine ecosystems. Using
national financing and local incentives, reforestation programs in riparian areas

can help mitigate flooding and soil erosion; multiple benefits include providing



employment (funded through subsidy reallocation), improving riparian habi-
tat, and controlling overland water flows. Species should be selected to control
for potential invasiveness and excessive water requirements. Pollution can be
controlled by requiring industrial agricultural systems to apply agrochemicals,
when necessary, at field-scale quantities for complete uptake by plants. In addi-
tion, sewage and solid-waste discharges should be under better control. Finally,
dams should be well designed and installed following a full environmental

impact assessment.

Control overfishing. Fishers must stop overfishing and illegal fishing, and a
global accord must be reached on mandating reduction of fisheries mortal-
ity internationally. Implementation requires national action to develop new
regulations and enforce existing ones as appropriate. Since 85 percent of fish
catches occur within national exclusive economic zones, remediation efforts
are more effectively handled at national and local scales through coordination
among fishers, consumers, and regulatory authorities. The economics of fisher-
ies, as well as the identification and addressing of the drivers of overfishing and
illegal fishing, must be handled at international and national levels. Concerted
international action must be taken to increase the operating costs of illegal
vessels and integrate vessel monitoring, along with market mechanisms and

product traceability.

Establish and achieve biomass targets. National and international governing
authorities, in collaboration with fishers and scientists, must develop and
implement plans to restore depleted fish populations to at least minimum tar-
get levels of biomass by 2015, as agreed to at the World Summit on Sustainable
Development, and possibly to higher levels, as recommended in the 1995 Food
and Agriculture Organization Code of Conduct and 1995 UN Fish Stock
Agreements, as well as through other international, regional, and national
agreements. Coordination and negotiation among stakeholders—fishers, sci-
entists, and policymakers—are paramount to achieve this goal. Scientists’ best
estimates must be used to set the biomass levels at which maximum sustainable
yields are achieved for various fish populations. Historical and current data on
catch levels recorded by fishers and resource managers are invaluable for fore-

casting; based on these data and analyses, policies and regulations can be set.

Established network of marine reserves

Having in place a network of representative, fully protected marine reserves
that covers 10 percent of the oceans, with a long-term goal of 30 percent, is
consistent with the 2012 target of the World Summit on Sustainable Develop-
ment and more aggressive than the proposed Convention on Biological Diver-
sity target on protection of marine areas. Achieving this target requires increas-

ing coordination and coverage of protected areas.



Increase coordination and coverage of protected areas. Designating a network of
representative, fully protected and soundly managed marine reserves requires
international coordination to develop effective national networks of protected
areas and establish marine protected areas in areas beyond national jurisdiction.
It also requires the cooperation of fishers and other users of marine resources.

Element 5: air and water pollution

Conversion of natural habitat and related patterns of overproduction, overcon-
sumption, and mismanagement have resulted in environmentally unsustainable
levels of air and water pollutants. Actions taken to reduce exposure to toxic
chemicals and child mortality caused by indoor air pollution and waterborne
diseases provide the double benefit of addressing Millennium Development
Goal 4 on child mortality and Goal 7 on environmental sustainability.

Reduced exposure to toxic chemicals by vulnerable groups

National targets to reduce exposure to toxic chemicals—particularly pesticides,
heavy metals, persistent organic pollutants, and criteria air pollutants—should
follow the standards set by relevant international agreements. Investments
should focus on adopting integrated pest management strategies, improving
frameworks for chemicals management, and implementing standards for envi-

ronmental management.

Adopt integrated pest management strategies. To reduce soil, air, food, and water
contamination caused by toxic agrochemicals and worker exposure, farmers
should widely adopt integrated pest management and other sustainable agri-
culture strategies and practices, especially in large-scale production systems.
Successful examples should then be mainstreamed into agricultural extension
services. Producers, especially industrial ones, should follow the Food and Agri-
culture Organization International Code of Conduct on the Distribution and
Use of Pesticides. A simple yet effective example of a best practice for avoiding
contamination is to rinse empty pesticide containers at least three times, to use
any remaining product before the container is recycled or disposed of.

Improve frameworks for chemicals management. National and municipal govern-
ment authorities should establish and enforce legislation, policies, and programs
to manage chemicals safely throughout their life cycles (including implementa-
tion of extended producer responsibility or product stewardship). Education and
training on safe chemical management and good environmental practices and
the organized and systematic involvement of different sectors of society on pol-
icy, legislation, and program formulation and implementation should be devel-
oped as a means of creating synergies and outreach. Enforcement of regulations
requires training and employment of chemicals experts across all sectors. These

efforts should draw on existing and emerging multilateral environmental agree-



ments, including the Rotterdam, Stockholm, International Labor Organization,
and Basel Conventions and the Montreal Protocol. In addition, governments
and industries should support such international policy development strategies
and actions as the Strategic Approach to International Chemical Management.

Implement standards for environmental management. The private sector must
adopt and promote the development of cleaner production technologies, best
environmental practices, environmental management systems, and ISO 14000
standards in productive activities—in particular in developing countries, to
support small and medium-size industries and workshops. Special attention
should be paid to promoting chemical waste prevention, recycling, and the
exchange of discarded materials between industries to avoid their elimina-
tion as wastes, as well as to the environmentally sound management of wastes
throughout a chemical’s life cycle.

Substantial reduction in under-five mortality and morbidity by
reducing pollution

Reducing levels of indoor and outdoor air pollution to achieve a substantial
reduction in under-five mortality caused by pneumonia and acute respiratory
infection can contribute to meeting the targets of Goals 4 and 7. It will require

investment in cleaner technologies and raising of public awareness.

Invest in cleaner technologies. Government extension agencies, civil society orga-
nizations, and aid organizations should promote efficient stoves that take into
account indoor air pollution considerations and should encourage switching from
solid biomass to cleaner fuels. Convincing households to make the switch requires
considerable technical assistance and subsidies to the poorest households for stove
adoption and maintenance. Financial support must be complemented by local

capacity building and training in stove maintenance to ensure sustainability.

Raise public awareness. Public and private entities should sponsor health aware-
ness programs, especially those that target women; these programs should be
presented using audiovisual media in the waiting areas of health clinics, hospi-
tals, and other types of medical facilities and covered by the public media. In
addition, emphasis should be given to ratification of and compliance with the
World Health Organization Framework Convention on Tobacco Control, set

to become international law in February 2005.

Substantial reduction in under-five mortality and morbidity caused by
waterborne diseases

Reducing under-five mortality and morbidity requires actions to improve envi-
ronmental management of biological wastes, as well as the infrastructure tar-

gets and actions associated with poor access to water and sanitation, covered



under Millennium Development Goal 7, target 10. Needed environmental
management investments are improved protection of water sources and devel-

opment of new water-collection techniques.

Protect water sources. Municipal planning and land-use authorities should design
and implement, with relevant land users, strategies for protecting natural sources
of drinking water from untreated runoff in housing compounds and livestock
yards by controlling location of defecation areas and maintaining vegetative
barriers alongside water courses. The installation of composting toilets and the
environmentally sound management of livestock feces to generate compost or bio-
gas and energy should be considered in planning the protection of water sources.

Develop new water-collection techniques. Local and municipal initiatives must
be taken, in conjunction with health authorities, to develop and promote rain-

water harvesting, storage, and disinfection technologies.

Reduced methane generation related to biodegradation of organic wastes
and its contribution to climate change

Organic wastes are the most common wastes in developing countries and
are responsible for the generation of methane gas, which is linked to climate
change. Sound management of these wastes will be required to address the

issue of contamination and methane gas emissions.

Establish integral and environmentally sound management systems. Munici-
pal authorities should regulate and control the management and disposal of
organic putrid wastes, combining measures to convert them to compost in
both urban and rural areas for agriculture, to use them as animal feed in the
case of food wastes, and to produce biogas and energy to reduce methane lib-

eration to the atmosphere.

Element 6: global climate change
Human activities are changing the Earth’s climate and its variability. Acceler-
ated tropical deforestation, continued reliance on biomass fuels, and increased
combustion of fossil fuels have released significant quantities of greenhouse
gases into the atmosphere. The results are more frequent and extreme weather
events—droughts, floods, heat waves, and storms—and sea level rise.
Limiting the long-term increase in global mean surface temperature to
2 degrees Celsius and the rate of change to 0.2 degrees Celsius per decade
requires a long-term greenhouse gas stabilization goal of 450-500 parts per
million of carbon dioxide equivalent (global carbon dioxide emissions would
need to peak at 8—10 gigatons of carbon per year between 2005 and 2020 and
the emissions of other greenhouse gases would need to be stabilized), with
an equitable allocation of national emission rights and intermediate targets.



Indicators of progress include greenhouse gas emissions and energy and carbon
intensity. Achieving this overarching target requires investments in cost-
effective and environmentally sustainable energy, climate-friendly carbon and

technology markets, and adaptation measures.

Cost-effective and environmentally sustainable energy to stabilize
atmospheric carbon dioxide

Production of cost-effective, environmentally sustainable energy requires
investments in sustainable-energy technologies, elimination of market failures
and distortions, support of multilateral instruments, and improvements in pro-

duction and consumption patterns.

Invest in sustainable-energy technologies. National governments and the private
sector must increase investments in energy research and development and in
establishment of a national policy and regulatory environment. Research is
needed to improve cost-effective technologies in both energy production and
use, including the scaled-up use of renewable technologies (including wind,
solar, plantation biomass, hydropower, and geothermal). National govern-
ments, with international backing, must identify and implement energy tech-
nologies and policies that simultaneously address local, regional, and global

environmental concerns.

Eliminate market failures and distortions. National governments in both developed
and developing countries, with international backing, must reform the energy
sector and eliminate perverse energy, transportation, and agricultural subsidies.
In addition, energy prices must internalize environmental externalities; these are
needed to level the playing field so that environmentally friendly technologies

can be fully implemented in developed and developing countries alike.

Support multilateral instruments and establish long-term targets. International
organizations, governing bodies, and national civil society organizations must
continue to pressure countries that have not ratified the Kyoto Protocol to do
so. This will strengthen the emerging domestic and international carbon mar-
kets, reduce the cost of compliance for industrialized countries, and contribute
to sustainable development in developing countries. Intergovernmental process
negotiations must reach consensus on a long-term stabilization target for the
atmospheric concentration of greenhouse gases, which will send a signal to
governments and the private sector that there is a growing long-term market
for climate-friendly technologies. National governments and the private sector
must work together to develop a national tradable emissions system with an
equitable allocation of emission rights and establish mechanisms for market
scale-up. It is critical to engage all large emitting countries as soon as possible,
recognizing the concept of differentiated responsibilities.



Rationalize sustainable production and consumption patterns. To mitigate car-
bon emissions, land-use authorities must work in concert with private indus-
try and landholders to reduce deforestation and burning; increase afforesta-
tion and reforestation; and improve crop, forest, and rangeland management,
with appropriate policy frameworks (for example, land tenure). Individuals
in wealthy nations must make climate-friendly choices, such as buying clean-

energy vehicles and driving less.

Take adaptation measures
Adapting to global climate change requires mainstreaming climate-change

responses and investing in adaptation strategies.

Mainstream responses. Governments must integrate issues of climate change
and climate variability into national economic and sector planning (includ-
ing agriculture, water resources, health, settlements, sea walls, dams, and res-
ervoirs). Such integration requires significant coordination among ministries
and other government offices and lobbying and education of policymakers by
interested civil society organizations and scientific bodies.

Invest in adaptation strategies. At the local level, farmers must invest in alter-
native cropping strategies in response to changing temperatures and precipi-
tation patterns. This investment involves improved water-storage capacity in
drier areas, protecting groundwater recharge areas, shoreline stabilization, and
erosion control. Coastal communities require government and international
support to manage the effects of sea-level rise. The Global Environment Facil-
ity can provide developing countries grant resources to decrease the costs of
climate-friendly technologies and climate-change adaptation. Local communi-
ties can develop energy-conservation activities and coping strategies to adapt to

climate variability and change.



Solving the environmental crisis facing much of the developing world must
include not only direct investments in environmental management (chapter
4), but fundamental changes in the ways institutions and economies operate
at national, regional, and global scales (McNeely and Milimo 2004). These
structural changes must be implemented in order for countries to effectively
integrate environmental concerns into all development plans and sector poli-
cies. The task force focuses its discussion on four key challenges:

¢ Strengthening institutions and governance.

® Correcting market failures and distortions.

® Improving access to and use of knowledge.

® Mobilizing science and technology for sustainable development.

Building on these structural changes, the principles of environmental
sustainability must be systematically integrated into all sector policies—a pro-
cess so critical and complex that the task force has devoted a separate discus-
sion to it (chapter 6).

The structural changes proposed in this chapter counteract several indi-
rect drivers of environmental degradation described in chapter 2 and respond
to some of the challenges laid out in chapter 3. They underpin and support
direct investments in environmental management and are required to effec-
tively integrate environmental concerns into sector policies. It must be stressed
that developing countries and their partners must centrally address the tough
political choices outlined below before loss of environmental resources can be
reversed. To this end, the task force’s recommendations address critical national
actors typically not associated with environmental policymaking, such as min-
istries of finance and planning, as well as senior executive decisionmakers in
each country. Their active participation is essential if the structural changes

proposed here are to succeed.



This section does not address the structural changes required to stem two
of the most important indirect drivers of environmental change—population
growth and poverty—since these factors exceed the task force’s scope and man-
date. Both drivers are addressed in the report /nvesting in Development (UN
Millennium Project 2005¢), which proposes practical approaches to eradicat-
ing poverty and stresses the importance of ensuring universal access to sexual

and reproductive health services.

Strengthening institutions and governance

Most developing country institutions tasked with improving environmental
management, such as environment ministries or environmental protection
agencies, are weak. They lack adequately paid experts, equipment, and operat-
ing budgets to design and implement effective environmental strategies. These
institutional weaknesses are particularly glaring at the level of local authorities
and provincial governments, where environmental expertise is rarely available
to effectively address such local challenges as water pollution or falling ground-
water tables. Frequently, available human and material resources are spread
thin across many—often competing—ministries and institutions.

In addition, sector ministries and agencies charged with infrastructure
development, agriculture, land-use planning, or other activities that affect
the environment frequently have little or no access to sound environmental
expertise. Most do not employ environment experts or consult regularly with
environmental agencies.

To achieve environmental sustainability, countries must reform and
strengthen environmental agencies and, perhaps more importantly, improve
environmental expertise available within agencies and ministries for agricul-
ture, energy, transport, and water supply. Such institutional strengthening
requires increased investments, particularly in human resources, and reform of

existing institutional arrangements, including management systems.

Train, recruit, and retain environment experts
In most countries, environmental institutions must recruit substantial numbers
of environment experts. Likewise, all sector agencies must retain environment
experts who can assess the potential effects of sector investment plans on the
environment and propose modifications to support environmental objectives.
To improve retention, salaries must be increased and working conditions
improved; otherwise, highly qualified and experienced staff will seek oppor-
tunities outside public institutions. In many countries, the large numbers of
nationals working as consultants for development agencies and international
nongovernmental organizations (NGOs) are a stark reminder that public sec-
tor jobs are unattractive and underpaid. These environment experts must be
offered working conditions commensurate with their skills and pay that can

match opportunities outside the public sector. To this end, the wage bill in



environment ministries, environmental protection agencies, and other govern-
ment agencies must rise substantially. This recommendation raises the ques-

tion of how to finance these investments.

Secure sufficient funding for environmental institutions
To ensure a modicum of independence and operational effectiveness, direct
funding for environmental agencies and strengthening of environment exper-
tise in sector ministries must be adequate and predictable. To safeguard the
independence of environmental institutions and provide continuous funding
for environmental policies, some countries have dedicated revenue sources, such
as levies on fuels, water consumption, or tourism. These should be earmarked
for environmental institutions and policies to ensure predictable financing.
Where domestic resource mobilization is insufficient to meet the Mil-
lennium Development Goals, as is the case in most low-income countries,
increased aid will be necessary to finance institutional operating expenditures.
In most low-income countries, such funding must take the form of grants. To
implement the commitments of the Plan of Implementation of the World Sum-
mit on Sustainable Development and the Monterrey Consensus, rich countries
must make more financing available to developing countries for environmental
sustainability (chapter 6). Only through the effective availability of additional
funding can poor countries be expected to strengthen their institutions for
environmental management.

Reform government institutions and improve interagency coordination
Reform of government institutions charged with managing the environment
must focus on streamlining the number of organizations charged with envi-
ronmental affairs and natural resource management. In many countries a maze
of competing responsibilities complicates the design and implementation of
environmental programs. While it may not be feasible to create one institution
charged with the management of natural resources and other environmental
challenges, it is desirable to reduce the number of competing institutions to the
barest minimum. Beyond this streamlining, coordinating mechanisms across
institutions can be strengthened or set up.

Nowhere does institutional fragmentation present a greater challenge
than in water resource management, which touches virtually every sector of
society. The Integrated Water Resources Management Toolbox developed by
the Global Water Partnership emphasizes the importance of adequate coordi-
nation mechanisms across institutions dealing with agriculture, hydropower,
sanitation, and watershed management.! Such mechanisms must facilitate
the sharing of information and the ability to reach decisions jointly. To this
end, they must be equipped with partial executive authority, which requires
politically painful concessions of authority from each participating institu-
tion. This sort of integrated approach to management should be adopted for



other elements of environmental change: forests, climate, fisheries, land, and
others.

In addition to increasing their level of investment and clearly delineating
their responsibilities, environmental institutions must increase their effective-
ness by strengthening management systems, improving human resource man-
agement, and building staff capacity (UN Millennium Project 2005¢).

Improve governance and gender equality

Closely related to institutional gaps and weaknesses is the need to ensure mini-
mum standards of governance, including fighting corruption, improving the
rule of law and bureaucratic effectiveness, economic policymaking, and democ-
ratization. Poor governance can adversely affect environment outcomes since
sound environmental management requires the effective provision of public
goods, which in turn depends on the coordination of many institutions and
people. Without strong governance mechanisms, competing interests of agen-
cies and information asymmetries result in numerous opportunities to abuse
power—typically to the detriment of the poor and the environment. Corrup-
tion in particular can accelerate environmental degradation by misaligning
private interests with those of the public.

Another critical but frequently overlooked dimension of environmental
governance is the inclusion of marginalized groups in decisionmaking and
policy formulation. These stakeholders, including women, the rural and urban
poor, youth, and ethnic minorities, are too often excluded from decisions that
affect their interests. Local and community perspectives are also frequently
marginalized or inadequately accounted for in environmental planning, policy,
and project implementation. Lessons from the past several decades of develop-
ment cooperation show that the impacts of sustainable development programs
are enhanced when communities are involved and when their knowledge and
needs inform delivery. Governments and institutions must engage construc-
tively with local people to ensure that an environment for local action exists
and that policies do not undermine the quality of life or the ongoing, often
highly innovative, sustainable development efforts of communities. Strategies
to ensure gender equality in decisionmaking and implementation must be inte-
grated into environmental planning for many reasons, not the least among
which is the declining availability of natural resources (such as fuel or water),
which disproportionately affects women. Many countries require improved
governance to address this broad array of concerns (UN Millennium Project

2005b, ¢).

Correcting market failures and distortions
A major challenge for achieving environmental sustainability is ensuring
proper functioning of markets for environmental goods and services, remov-

ing market failures, and avoiding environmentally harmful market distortions
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(chapters 2 and 3). Policy and institutional responses to market failures must
align private and public interests through a combination of “sticks” and “car-
rots.” In most cases this requires a careful balancing act between safeguarding
the interests of the public without unduly constraining the freedom of private
actors. The most important policy instruments to address market failures are
to account for the cost of environmental degradation in national accounts,
introduce payments for ecosystem services and tax reform, phase out environ-
mentally harmful subsidies, strengthen property and land-tenure rights, and

improve the regulatory framework.

Account for the cost of environmental degradation in national accounts
Without environmental accounting, economic decisions at national and local
levels will be biased toward excessive depletion of natural resources, higher lev-
els of pollution, and degradation of ecosystems. As discussed in chapter 3, seri-
ous technical challenges constrain the implementation of comprehensive green
accounts. In particular, the monetary valuation of environmental resources
and choice of appropriate discount rates remain controversial. As a result, not
even high-income countries systematically adjust their national accounts for
the cost of environmental degradation.

Therefore, the task force recommends focusing on physical flow accounts
without monetizing environmental resources. These accounts can be used to map
the flow of resources, such as water, or the yield of coastal fisheries over time
and across users. Several countries in southern Africa have successfully used this
approach to strengthen environmental management; an impressive example is
South Africa’s flow accounts for water and forests, which are used to charge farm-
ers and owners of commercial timber plantation for the water flow they divert

(Lange and others 2003). This model is now being replicated in other countries.

Introduce payment systems for ecosystem services and tax reform

A central market failure driving environmental degradation is the absence of
markets for ecosystems services and mechanisms for monetizing the damage
caused by environmental degradation.

The urgent need to introduce additional payment systems that reimburse
people and communities for maintaining important ecosystem services, such
as watershed protection, pollination, pollution control, or biodiversity conser-
vation, is clear in principle. The challenge lies in implementation. Costa Rica’s
National Forestry Financing Fund is a pioneering example of payment pro-
grams for environmental services. It provides direct financial compensation to
land owners in return for a guarantee that the forests are managed sustainably.
The program is credited with reversing a decline in forest coverage and contrib-
uting to the livelihoods of thousands of families (UNDP 2002).

Other strategies for paying for benefits derived from ecosystem services

include mechanisms for providing direct payments to land owners for sustained



Box 5.1

Economic
principles applied
to integrated
water resources
management

in Colombia

Source: Economic
Analysis Group, Ministry
of Environment,

Housing and Territorial
Development, Colombia.

delivery of freshwater, bioregulation, climate regulation, and protection against
hazards (Balmford and others 2002; Ferraro and Kiss 2002; Heal 2000). Still
other mechanisms support existing national and international markets for cer-
tified products, such as timber, organic foods, fish, shade-grown coffee, non-
timber forest products, and sustainable production processes.

National payment systems for forests and other ecosystems should be rep-
licated in other countries. To this end, the task force supports the Katoomba

Marketplace, which works with pilot countries in developing practical pay-

ment systems for environmental services.?

One example of an international mechanism that monetizes ecosystem ser-
vices and enables international transfer mechanisms is the Clean Development
Mechanism (CDM) set up under the Kyoto Protocol. While its underlying
principles are correct, the CDM remains problematic since it does not account
for carbon sequestration by standing forests. Hence it provides much-needed
economic incentives for reforestation without strengthening incentives to
maintain standing forests.

In addition to introducing payment systems for ecosystem services, coun-
tries can monetize the cost of environmental degradation to affect decisions
made by individuals and companies (box 5.1). One approach is to shift taxes
toward environmental “bads,” such as pollution and resource consumption.
Some countries have established pollution taxes on emissions (for exam-

ple, carbon dioxide or sulfur dioxide), which increase revenues and reduce

Sound water use is central to natural resource policies in many countries around the
world. Economic instruments such as prices, taxes, subsidies, and tradable permits can
motivate public and private decisionmakers to pursue objectives that are in the best
interests of society.

Under a policy of integrated water resources management, the Ministry of Environ-
ment, Housing, and Territorial Development in Colombia has promoted the use of water
abstraction charges and water pollution charges. These tools were introduced to ratio-
nalize decisionmaking in the production and services sectors and to encourage more
efficient use of water, both in the amount of water used and in the amount of pollutants
entering the water system.

The water abstraction charges and water pollution charges are designed to generate
enough funds to send economic signals to users; pay for water resources planning, admin-
istration, and control; and invest in improving water availability and reducing pollution.
The charges are also expected to improve understanding of the state of water resources,
including water demand and usage trends both nationally and regionally, and to contribute
to the formulation and implementation of river basin management plans, while minimizing
costs and maximizing environmental benefits.

Regional environmental authorities (Corporaciones Autdbnomas Regionales) are respon-
sible for the application, billing, and collection of water charges, which are based on a
minimum national charge adjusted for region-specific characteristics of water resources
availability and quality.



emissions. Such revenues can be used to finance investments in environmental
sustainability. Other indirect pricing mechanisms for environmental goods are
quotas and permit systems, whereby the permit to consume the resource must
be purchased, with governments controlling the issuance of permits to control
overall resource consumption. For example, governments can create a market
by competitively awarding forest concession permits to logging companies or
conservation NGOs.

The difficulty of effectively implementing such changes to the tax code must
be emphasized. In particular, the environmental monitoring required to sup-
port environmental taxes exceeds the capacity of many low-income countries.
Moreover, their relatively small tax take as a share of GNP places additional
constraints on the effective reorientation of the tax base. In designing such pric-
ing schemes, it is also important to avoid regressive tax burdens that hurt the
poor, who disproportionately depend on natural resources for their livelihoods.
Lifeline tariffs or equivalent exemptions can be used for this purpose.

Phase out environmentally damaging subsidies

Achieving environmental sustainability requires the phasing out of environ-
mentally damaging subsidies. This phasing out should be done as quickly as is
feasible unless the subsidies constitute essential temporary measures for eradi-
cating poverty. Examples of damaging subsidies include production subsidies
amounting to $300 billion for farmers in rich countries (OECD 2004). Though
at least one order of magnitude lower, agricultural subsidies are also common in
many developing countries, resulting in input-intensive practices and excessive
degradation. For example, in parts of rural India, heavily subsidized electricity
and water for agriculture are a major cause of overabstraction of groundwater by
farmers, resulting in falling water tables. Examples of environmentally damaging
subsidies in other sectors abound: subsidized fuel and motorized transport, subsi-
dized fishing fleets, or government support for highly polluting industries.

Such subsidies represent a major drain on public budgets and constrain
public spending in other sectors. From an environmental and public finance
perspective, they should be phased out completely. In certain cases, however,
this decision may run counter to important policy objectives, such as the eradi-
cation of poverty (for example, by reducing the cost of key agricultural inputs
to raise the productivity of smallholder farmers).

A compromise therefore must be reached between social objectives and
environmental protection. In cases where subsidies are required to reduce pov-
erty, the task force proposes several principles for the design of subsidy schemes.
First, subsidies that exacerbate environmental degradation must be a policy
of last resort. Second, subsidies should be de-coupled from the consumption
of natural resources (for example, by using direct income transfers, lifeline
tariffs for water and energy consumption, or occupational retraining grants).

Third, subsidies should be viewed as a temporary intervention connected to an



effective strategy that will retire the subsidy after a reasonable period. Fourth,
contrary to the prevailing practice in many countries, subsidies should be
effectively targeted to the poor. For example, without competitive transport
markets, subsidized fuel will increase air pollution and fail to benefit the poor,
who cannot afford motorized transport. It is here where one of the greatest
technical challenges lies, since experience shows that the design of effective
subsidy schemes can be very difficult.

Applied carefully, these simple principles can support poverty reduction
while improving environmental management. For example, supporting agri-
cultural inputs and improved farming techniques for smallholder farmers in
many parts of Africa can generate increased agricultural productivity, which
reduces demand for new farmland. In Indonesia in the mid-1980s, pesticide
subsidies totaling nearly $150 million per year resulted in overuse of pesticides,
downstream pollution, and health problems among farmers. The phasing out
of subsidies reduced pesticide use, increased government savings, and increased
rice production (World Bank 1997). In sum, each subsidy scheme must be
designed extremely carefully and contain safeguards to ensure that environ-
mental resources are not put under undue stress.

Strengthen property and land-tenure rights

Collapse of traditional forms of land ownership, whereby communities collec-
tively manage common environmental resources, has led to a deterioration in
environmental management. While the principle of community management
for critical environmental resources is well established, it can be extremely dif-
ficult to implement. In many parts of Africa, for example, community forest
management has had mixed results. While it is difficult to generalize lessons
learned, the task force suggests the following: Clear national standards must
be set to govern land tenure and property rights. They should emphasize mini-
mizing the likelihood that two or more competing property rights regimes may
apply to the same plot of land. Of particular importance is formally recog-
nizing customary land management practices and indigenous people’s rights.
Effective property rights must ensure that small-scale producers of crops, live-
stock, fish and extractive products have incentives to sustainably manage the
natural resources on which their livelihood depends.

To the extent possible, application of national standards should be devolved
to the lowest administrative level to ensure maximum responsiveness to par-
ticular local needs. Improving land management practices is also difficult in
the urban context, particularly in slums (UN Millennium Project 2005f).

Improve national and international regulatory frameworks
In cases where it is impossible or not desirable to rely on market-based mecha-
nisms alone, governments must set clear regulatory standards for generation of

emissions and waste and extraction of natural resources. For example, national



or local governments—not market mechanisms alone—should decide the
maximum level of permissible air pollution based on public health concerns.
Since most regulatory regimes in developing countries are weak and poorly
enforced, important investments are required to ensure that such countries
have the capacity to monitor compliance with environmental standards and
strengthen enforcement mechanisms.

A particularly intractable challenge that requires policy responses along
many of the above dimensions is the effect of international trade on the envi-
ronment and ecosystem services. For example, in Indonesia, rising interna-
tional demand for timber is accelerating deforestation—Tlargely through illegal
logging. In the face of rising demand and prices for timber on the international
markets, it has become impossible for Indonesian authorities alone to promote
sustainable forest management as called for in international agreements and
national policy. To stem deforestation under such circumstances, timber buy-
ers must request certification or other proof of sustainable production pro-
cesses. Finding an internationally agreed on solution—perhaps as part of a
multilateral trade deal—should be of highest priority. Examples of such inter-
national trade regulations can be found in the provision of the Convention on
the International Trade in Endangered Species.

Improving access to and use of knowledge

Achieving environmental sustainability requires greater investment in the gen-
eration and use of scientific, technical, and indigenous knowledge. Countries
must gather data and indicators to understand existing conditions. Perhaps
more importantly, they must develop the institutional capacity to translate
data into actionable information to guide environmental decisionmaking by
senior policymakers and the general public. While the needed skills, capabili-
ties, and information products differ in each case, the overarching principle is
constant: Better information and greater knowledge capacity can significantly

improve the quality of decisions and their environmental outcomes.

Establish mechanisms for science and technology advice
Government policymakers at all levels, including employees of line ministries
and local authorities, make decisions that affect the environment both directly
and indirectly—often without a firm understanding of the environmental
implications of their decisions. Until government officials responsible for major
initiatives have access to information, understand the management options,
and can analyze potential environmental effects and integrate them into the
assessment and approval process for policies and projects, they will be unable
to make decisions that support environmental sustainability.

Countries can establish advisory structures to provide the highest levels
of government expert advice on environmental issues. These advisory struc-

tures should be multidisciplinary, capable of applying scientific and technical



expertise to economic and policy analysis. Scientific advisory systems should
also integrate information from a wide variety of sources—government,
national academies, local experts, and the international community.

To deliver high-quality services, science and technology advisory systems
require sufficient and stable funding, a clear statutory mandate to advise the
highest levels of government, access to sound and credible scientific informa-
tion from government and other data sources, an independent operating bud-
get and budget for policy research, and mechanisms for public accountability
(UN Millennium Project 2005b).

There are many models for advisory services, and structures must be tai-
lored to specific national contexts. One promising option is to establish offices
of science and technology advice in executive offices dealing with sustainable
development issues at each level of government (Juma 2004). Other models
include establishing national academies of science to mobilize scientists and
academics in each country, or building links with institutions in other coun-
tries through such organizations as the United Nations Educational, Scientific,
and Cultural Organization (UNESCO), International Council for Science, or
InterAcademy Council (UN Millennium Project 2005b).

Train decisionmakers for environmental management

In addition to stronger science advisory mechanisms, successful implemen-
tation of science, technology, and environmental policies requires a cadre of
capable civil servants trained in policy analysis, science policy, and forecast-
ing techniques (UN Millennium Project 2005b). These capabilities are neces-
sary not only for civil servants in environment ministries, but also those in
sectoral or line ministries, the finance ministry, and the central government.
Civil servants responsible for major initiatives must be able to analyze potential
environmental effects and integrate them into the assessment and approval
process for policies and projects. To further strengthen national capabilities for
environmental management, these experts from developing countries should
be fully involved in major international research programs—the International
Geosphere Biosphere Programme, World Climate Research Program, Inter-
national Human Dimensions Programme, and Diversitas—and such interna-
tional assessments as the International Panel on Climate Change and Millen-
nium Ecosystem Assessment.

The task force recommends that countries develop broad-based train-
ing programs in environmental sustainability for civil servants and political
decisionmakers. Such courses should become an integral part of in-service
training for government employees whose work affects the environment, either
directly or indirectly. Implementing such training programs represents a tremen-
dous organizational and financial challenge, particularly in low-income coun-
tries. Adequate program financing and staffing should therefore be integrated

into poverty reduction and other national development strategies (chapter 6).
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In addition, considerable investment should be made within institutions of
higher learning to develop the next generation of environmental scientists, par-
ticularly in areas of energy use, climate change, ecosystem management, popu-
lation and evolutionary biology, and molecular genetics. A sufficient number
of research scientists in these areas will be essential to maintain the quality of
scientific information prepared for a new, highly trained generation of civil-

service environmental managers and policymakers.

Provide public access to information

Public access to information on local and global environmental issues can pro-
mote better policies for environmental sustainability. In 1992 this view was
affirmed in Principle 10 of the Rio Declaration on Environment and Develop-
ment and a decade later reaffirmed in the Johannesburg Declaration on Sus-
tainable Development and Plan of Implementation. Principle 10 articulates
public access to information, participation in decisionmaking, and access to
justice as key principles of environmental governance. By increasing transpar-
ency and accountability, public involvement in decisionmaking can improve
the quality of environmental governance and enhance long-term sustainability
of solutions. In Johannesburg, for example, the official Partnership for Prin-
ciple 10 was launched with broad support and has scored important successes
in encouraging governments to release information about toxic pollutants and
involve citizens in the design of biosafety policies in such countries as Chile,
Thailand, and Uganda (Partnership for Principle 10 2004).

Public awareness campaigns are needed to educate citizens about their
right and responsibility to promote environmental sustainability in both public
and private sector activities. In developing countries, civil society organizations
should be supported financially to develop and implement awareness programs
using mass media and public workshops. These tools, which highlight envi-
ronmental conditions, drivers, and responses, can help citizens understand the
links between human behavior and the environment. These campaigns should
also emphasize, particularly to wealthy citizens, that habits of excessive con-
sumerism must be curbed.

Moreover, environmental issues should be integrated into educational cur-
ricula at all levels—from primary schools to universities—and made concrete
through practical internships and hands-on field experience (Pearl, Buchori,
and Padua 2005). In coordination with efforts to meet Millennium Develop-
ment Goal 2 on universal primary education, training in environmental edu-
cation should be provided for primary school teachers and those in charge of
informal education programs.

The basic principle underscored is this: people well informed of the impor-
tance of a healthy natural environment to the quality of their daily lives will act
as important stewards and managers of their environment and the goods and

services it delivers (box 5.2).



Box 5.2

Achieving tangible
results in pollution
control in the
short and medium
term in Mexico
through public
involvement

Source: Cristina Cortinas,
personal communication,
October 2004.

We need armies of good-willed, informed, organized, and committed citizens,
giving support to government authorities to put into place the plans to comply
with the Millennium Development Goals.

—Cristina Cortinas, scientist, educator,
policymaker, community activist

Public awareness and involvement helped to advance environmental sustainability in pol-
lution control in Mexico through multiple strategies:

Stronger legislation. Citizens of the State of Queretaro helped to develop new laws and
regulations on waste prevention and integrated management and, through collective
action, helped to fill regulatory gaps by developing, disseminating, and investigating the
application of regulations. Establishment of a statewide intersectoral waste manage-
ment network (www.regmar.org) helped the government develop state and local waste
regulations and promote research projects on environmental standards for managing
nonhazardous waste.

Public participation. The new legislation establishes the shared responsibility of all sec-
tors of society for waste prevention and integrated management. Knowledgeable citizens
can receive support from the federal Environment and Natural Resources Ministry to con-
duct training courses for various sectors of society on application of the new legislation.
These activities will be linked through the Internet and will establish their own websites to
share experiences and exchange information.

Waste minimization. The new legislation focuses on waste recycling and the use of wastes
as alternative fuels. It offers incentives for materials sharing among firms to minimize
waste. The idea is to link waste management projects with poverty alleviation projects
(involving waste scavengers in recycling formal productive chains, for example) and sus-
tainable agriculture (using organic wastes as compost and establishing management
plans for empty pesticide containers) and to involve the academic sector in projects to
help industries reduce waste generation and increase recycling.

Education. As a waste generator, the education sector has to comply with the new legisla-
tion and develop waste management plans that include waste prevention and recycling.
This obligation presents an ideal opportunity for educating students by involving them in
the design and implementation of the plans and making them aware of the need for waste
prevention and recycling in other areas of their lives.

Demonstration projects. Following a community approach and working through the inter-
sectoral network on environmental waste management, projects will focus on activities
at the community level. Federal, state, and municipal authorities and other key actors
(including waste generators, producers, managers, academic institutions, and civil soci-
ety organizations) will join in designing and implementing projects. This will reduce the
cost burden for any individual stakeholder of developing projects.

Knowledge networks. Because government lacks the capacity to guide citizens in all
aspects of preventing and managing waste in an environmentally sound manner, it is criti-
cal to establish mechanisms for providing citizens with access to information on how to
solve concrete problems.



Strengthen global scientific assessments

Such global scientific assessments as the International Panel on Climate Change
and Millennium Ecosystem Assessment have proven successful at developing
a scientific consensus on key environmental issues. As such they are indispens-
able for developing sound environmental policies based on the best available
science. These assessments can be strengthened in two ways. First, they should
be expanded to review regional and subregional environmental challenges. The
Millennium Ecosystem Assessment has pioneered this approach through its
subglobal assessments. Similar assessments should be implemented for other
regional challenges. Second, these assessments should be carried out in other

areas, such as agriculture.

Improve extension training and services

Agricultural extension is the bridge between the laboratory and the field, where
extension workers can provide information on new cropping techniques and
use of inputs, as well as advice on record-keeping, marketing, and managerial
skills. Extension workers are also conduits for information flows from farm-
ers to the government, expressing grievances and concerns to public agencies
(Birkhaeuser, Evenson, and Feder 1991).

Yet trained extension staff are in short supply, and training methods are
outdated. Current methods do not adequately integrate environmental consid-
erations into the content of agricultural extension practices. Preservice training
institutions must be improved and expanded, and existing practitioners should
receive appropriate in-service training, with sensitivity to local culture and
ecology. Extension agents should introduce new ideas and technologies, but
should also work to understand successful local production systems and be able
to facilitate the scaling up of these systems. Understanding and integrating the
knowledge and technologies of local farmers and communities into extension
services is a critical ingredient for success.

Governments and donor agencies should support civil society organizations
and NGOs to systematically document traditional and local environment-
related knowledge, especially in the fields of agriculture and natural resource
management, and create channels for farmers or fishers to exchange knowl-
edge and technologies. Extension agencies should fully engage in these efforts.
Capacity development initiatives should be expanded to focus on environmen-
tal management by identifying smallholder practices and knowledge as models
for integrating environmental sustainability with economic development.

Mobilizing science and technology for sustainable development

A frank assessment of the indirect drivers underlying environmental change
paints a grim picture. Rising per capita income and consumption coupled with
population growth lead to rapidly rising demands for ecosystem services and

cause growing levels of waste and pollution. For many countries, it is impossible



to maintain rapid per capita growth in water consumption amid high popula-
tion growth and increasing demand for food when internally renewable water
resources are limited. Likewise, the carbon intensity of all economic activities
must fall sharply to stabilize greenhouse gas emissions. In short, current patterns
of consumption and production are unsustainable in the face of the finite capac-
ity of ecosystems to produce goods and services and to withstand pollution.

In certain parts of the world, the situation is so serious that one can be for-
given for concluding that environmental sustainability is unachievable. How-
ever, this indulgence must be quickly followed by efforts to find solutions, even
for the most degraded environments.

Investments in science and technology can dramatically raise the efficiency
of natural resource use for all economic activities. They can also complement
noncoercive efforts to bring down fertility rates and population growth by
moving toward sustainable consumption and production patterns (UN Mil-
lennium Project 2005¢). Moreover, science and technology can improve envi-
ronmental monitoring and early warning systems for natural disasters using
remote sensing and other IT-based systems. They can also contribute to
strengthening ecosystem management and services. For example, simulation
tools can improve management of water reservoirs, while remote sensing can
strengthen forest management and reduce the cost of enforcing environmental
standards and regulations.

Skeptics argue that even the best science cannot generate efficiency gains
that can lower natural resource consumption to environmentally sustainable
levels. However, this skepticism is speculative and largely unfounded. For
example, no one would have anticipated in 1961—the year the first microchip
was introduced—that computational power would double every 18 months. In
1971 Intel’s leading microchip held just 2,250 transistors; by 2003 that num-
ber had increased to 410,000,000.° Likewise, whereas the typical car in the
early 1970s averaged only 13.5 miles per gallon (17.5 liters per 100 kilometers),*
today’s most fuel-efficient models can travel more than 60 miles per gallon
(3.9 liters per 100 kilometers).’ Such agricultural techniques as agroforestry
can triple food output of smallholder farmers without the environmental deg-
radation typically associated with agricultural intensification (Sanchez 2002).
Advances such as these were made possible through decades of high invest-
ments in research and development. There is no reasonable explanation why
similar or greater scientific advances cannot be made over the coming decade
to move the world toward environmental sustainability.

Science and technology must therefore be at the center of any strategy for
environmental sustainability. Of course, the hope of future advances in science
and technology is no substitute for careful stewardship of the environment
today. Similarly, such advances are no panacea and present risks, as amply
demonstrated by the controversy surrounding genetically modified organ-

isms. These dangers are real and must be carefully managed. Careful impact



assessments and broad public dialogue are therefore a prerequisite for increased
investments in science.

At the same time, current efforts to promote science and technology for
environmental sustainability are woefully inadequate. Taken together, renew-
able energy technologies accounted for just 7.7 percent of total government
energy research and development funding from 1987 to 2002.° Likewise,
research into increasing the water efficiency of agriculture, low-cost wastewater
treatment for cities in poor countries, land management techniques to combat
and reverse desertification, or control of invasive alien species is insufficient.

As a first step toward strengthening the generation of knowledge, universi-
ties and other institutions of higher learning should apply themselves directly
to sustainability goals. Universities can adjust curricula, pedagogy, and man-
agement to deal with local issues related to environmental sustainability. In
urban areas, for example, more research could be directed toward solutions to
such challenges as sanitation and the poor living conditions of slum dwellers.
One promising approach involves the study of the urban ecosystem, its ecologi-
cal cycles, and connection to other ecosystems (Berkowitz, Nilon, and Hol-
Ilweg 2003). In rural areas, universities could emphasize research, training, and
outreach on natural resource management (Juma 2004). As pools of scientific
and technological expertise, universities are well positioned to contribute to the
expansion of knowledge capacity for effective environmental management.

Reasons for the inadequate use and financing of science and technol-
ogy, explored in chapter 3, include market failures that constrain for-profit
research by the private sector, insufficient awareness among policymakers of
the opportunities created by modern science, and insufficient funding. Sci-
ence and technology for sustainable development can be promoted in at least
four practical ways:

® Direct public financing of research.

® Competitions and prizes.

® Precommitment purchase agreements.

® Transparent regulatory standards.

Under direct public financing of research, rich countries mobilize scientific
capabilities to address the problems facing the poor (UN Millennium Project
2005¢). The UN Millennium Project (2005b) provides practical recommen-
dations on how countries can strengthen their research capacities. To finance
major investments in national research systems, poor countries may require
increased official development assistance.

A second approach, ex post prizes, is useful for solving well defined prob-
lems, such as developing a new technique to combat an invasive alien species
(Masters 2002). The international community can administer these prizes. For
example, a prize could be set up to reward developers of the first solar cell that
can generate a kilowatt-hour of electricity at less than a few cents or reduce the

cost of secondary wastewater treatment to a certain threshold.



A third approach proposed by Kremer (2002) is pre-commitment purchase
agreements. These are binding public commitments to buy a product, such as
an improved cook stove, at a minimum price. They enable private companies
to plan for a minimum production level, thus removing an important element
of risk in the development of product-stage research or bulk production of
technologies such as improved cookstoves or low water use toilets.

Closely related is the strategic use of government procurement to pro-
mote research and development for environmental sustainability. By setting
clear minimum environmental standards and safeguards that a supplier must
ensure, governments can create a larger market for technologies supporting
environmental sustainability.

Finally, transparent regulatory standards for air and water quality, gen-
eration of waste, or other parameters can be used to promote research and
technology development if set clearly and announced in advance to give com-
panies and individuals time to react to changes in their incentive structure. An
example of effective regulation is the European Commission—proposed Regis-
tration, Evaluation, and Authorization of Chemicals (REACH), which would
require manufacturers to prove that chemicals are not harmful to humans and
the environment.

These four options for immediate action can help unleash the potential
of research and technology to increase efficiency of resource consumption
and production and minimize pollution and other waste. Thus all countries
and the international community should implement these options to improve
opportunities for achieving environmental sustainability.



Achieving environmental sustainability depends on successfully implementing
the recommendations described in chapters 4 and 5. This poses a tremendous
challenge, particularly in developing countries. Like gender equality, envi-
ronmental sustainability cuts across line ministries, fields of knowledge, and
geographical scales. Only an integrated approach to aligning sector policies
and investment strategies with environmental objectives can yield the desired
outcomes. Such an approach requires strong political will and a detailed
understanding of the complex links between economic activity and the envi-
ronment. It also necessitates intensive cooperation and coordination among
diverse stakeholder groups, mobilization of a variety of technical expertise, and
a long-term perspective. These challenges have rarely been met in developed or
developing countries.

Many recommendations outlined in this report are not new. Indeed, some
were called for at the 1972 Stockholm Conference on the Human Environ-
ment and form part of the major multilateral environmental agreements of the
past three decades. Despite this long history, most recommendations have not
been systematically implemented. It is therefore in their implementation where
the greatest need for innovation lies. Practical implementation mechanisms
must act at the right spatial scale; bring together the appropriate expertise and
stakeholders in a collaborative process; and differentiate between short-, mid-,
and long-term needs. This chapter proposes such mechanisms to enable coun-
tries to implement the recommendations outlined in chapters 4 and 5.

Of central importance are implementation mechanisms that address
environmental challenges at scale through government interventions. Few
success stories for improved environmental management provide answers at
the scale required to meet the Millennium Development Goals. Mechanisms

used to implement small-scale projects will not be immediately applicable to



countrywide programs. Only if all levels of government—from local authori-
ties to national governments—integrate the principles of environmentally
sustainable development into their policies and investment strategies can
change occur at the right scale. The task force therefore focuses its discussion
here on implementation mechanisms involving governments. This does not
mean, however, that civil society and the private sector do not have critical
roles to play; the contributions of both groups are critical for environmental
sustainability to be achieved.

Since environmental challenges act at local, national, regional, and global
scales, corresponding implementation mechanisms must be developed. This
chapter distinguishes three levels:

® National mechanisms that develop and support interventions at the

national and local level.

® Regional processes to manage transboundary ecosystems or pollution.

® Global mechanisms that address such global challenges as climate

change, effects of international trade, and overharvesting of fisheries.

The task force emphasizes the need for national-level implementation, not
because regional or global challenges are less pressing, but because it is at the
national level where rapid progress must be made to meet the Goals. Unless
environmental policies in countries move to the center of national develop-
ment strategies, substantial progress at regional and global scales will be diffi-
cult. Thus, national-level implementation is key to addressing local challenges
and laying the foundation for successful regional and global implementation.

In addition to acting at the right geographical scale, implementation mech-
anisms must bring together people with a broad range of skills and expertise,
including representatives from most line ministries, civil society organizations,
representatives of local communities, and researchers from diverse fields. The
breadth of expertise required for environmental policymaking requires well-
functioning institutions and consultative processes, which pose a major chal-
lenge for many low-income countries where institutions tend to be weaker. Thus,
as discussed in chapter 3, the task force stresses the importance of adopting a
pragmatic and gradual approach to investing in environmental sustainability
in parallel with strengthening institutions, expanding human resources for
improved environmental management, and reforming policies. The focus
should not be on getting things 100 percent right, but on getting started.

A major implementation challenge lies in identifying, evaluating, and
addressing tradeoffs and synergies between sectoral strategies and environmen-
tal objectives. While win-win strategies have received much attention in the
policy literature, the more common and intractable challenge lies in finding
the right balance between the needs of the environment and short- or medium-
term social and economic imperatives. As shown below, identifying and man-
aging tradeoffs requires political processes that senior decisionmakers must

lead with the full participation of all stakeholders.



Finally, implementation mechanisms must develop strategies that can
address long-term change. As discussed in chapter 2, such challenges as climate
change or desertification are the result of direct and indirect drivers that act
slowly and can only be addressed over the long term. For example, changing
the energy intensity of a national economy or increasing the water efficiency
of agriculture requires strategies and investments that will show results only if
pursued over many years. In addition, implementation mechanisms to achieve
environmental sustainability must address possible tradeoffs between short-
term and long-term strategies. Many strategies that can yield substantial short-
term benefits, such as intensified agriculture in regions experiencing water
scarcity, may prove unsustainable over the long term because they exceed the
carrying capacity of ecosystems. Similarly, investments to reduce greenhouse
gas emissions impose a cost on today’s generation, with the benefits from a
more stable climate accruing at some future time. No tested institutional mod-
els yet exist to deal effectively with intergenerational tradeoffs, even though
they lie at the heart of the implementation challenge.

National implementation mechanisms

Most countries have one national development framework, such as the poverty
reduction strategies and Poverty Reduction Strategy Papers (PRSPs) common
in many low-income countries. Countries should systematically align their
development frameworks with the Goals as operational targets. The UN Mil-
lennium Project refers to such development frameworks as MDG-based pov-
erty reduction strategies (UN Millennium Project 2005¢).

Shortcomings of national strategies
PRSPs and equivalent development frameworks in other countries tend not to
address environmental sustainability systematically. For example, Bojo and oth-
ers (2004) show that few existing PRSPs contain practical strategies for achiev-
ing Goal 7. Those that do, focus almost exclusively on providing access to water
supply and sanitation. Virtually none pay adequate attention to sustainable for-
est management, prevention of land degradation and desertification, pollution
reduction, or the other key elements of the world environment described in
chapter 2. These weaknesses are part of broader shortcomings in the content of
PRSPs or similar development frameworks and the process by which they are
developed (UN Millennium Project 2005¢). Four salient challenges are:
® Level of ambition. Even where PRSPs mention the Goals, targets and
milestones often fall short of what is required to meet them. All too
often PRSPs ask what can be achieved within the confines of current
financial, institutional, and other constraints instead of focusing on
what it takes to achieve the Goals.
®  Time scale. PRSPs typically cover a three-year period and are rarely
developed as part of a long-term development strategy. This time frame



is at odds with the need for longer term strategies that are required to
achieve environmental sustainability.

®  Scope and integration of crosscutting issues. Few PRSPs cover the full range

of Goals. Even fewer adopt an integrated approach to addressing cross-
sector issues such as the environment, gender equality, or urbanization.
® Lack of expenditure frameworks. Because PRSPs tend not to include
detailed budgets or expenditure frameworks, they are difficult to imple-
ment. Where budgets exist they are sometimes less than the minimum
necessary to implement even the strategies laid out in the PRSPs.

As has been widely documented (Oxfam 2004), the process of developing
poverty reduction strategies tends to be inconsistent with developing broad-
based, goal-oriented strategies for achieving the Goals, which are nationally
“owned.” Typically, most work is carried out by planning ministries that have
limited environmental expertise and consult poorly, if at all, with other line
ministries. Expenditure ceilings are sometimes set for each area before the needs
for meeting the Goals are assessed. Hence budget allocations are often woe-
fully insufficient. All too often, the environment ministry is not represented
at the key discussions and has little influence on strategy design. Moreover,
engagement with civil society and other stakeholders is often insufficient.

The task force recognizes that the shortcomings of poverty reduction strate-
gies partly result from the extreme financial and policy constraints the interna-
tional community imposes on governments of low-income countries. As a result,
few low-income countries today have the opportunity to design comprehensive
strategies for achieving all Goals. Expanding the financial envelope available to
well governed countries to support MDG-based poverty reduction strategies is
therefore a central recommendation of the UN Millennium Project. Financing
constraints are compounded by poor communication among ministries and a
lack of political commitment to achieving environmental sustainability.

Gaps in current PRSPs are not filled by dedicated national environment
strategies. Many developing countries have prepared National Strategies for
Sustainable Development or national action plans as part of their obligations
under the international environment conventions or other commitments, such
as the United Nations Conference on Environment and Development, Conven-
tion on Biological Diversity, or Convention to Combat Desertification. While
many are excellent, they are rarely implemented. To become effective imple-
mentation mechanisms, these strategies must be better integrated with line
ministries’ sector strategies and receive sufficient financing. To this end, they
must become an integral part of MDG-based poverty reduction strategies.

Integrating the environment into poverty reduction strategies

The UN Millennium Project recommends that countries develop one inte-
grated development framework to meet all Millennium Development Goals.
This MDG-based poverty reduction strategy can be developed on the basis



frameworks. The name of the mechanism does not matter as long as it provides
an integrated operational framework for implementing and financing strate-
gies to achieve all Goals and ensure appropriate monitoring of progress. The
main innovations required to integrate environmental sustainability firmly
into poverty reduction strategies involve strategy development, financing, and
monitoring. MDG-based poverty reduction strategies could cover three to five
years, but must be integrated into a 10-year framework for action that details
longer term strategies through 2015 (UN Millennium Project 2005¢). This
approach is particularly relevant since long-term environmental goals often
require long-term actions.

The MDG-based poverty reduction strategy must be developed through
an open consultative process involving all key stakeholders. The task force rec-
ommends that each country convene an MDG planning group chaired by the
national government, but also including bilateral and multilateral donors, UN
specialized agencies, provincial and local authorities, and civil society leaders,
including often-underrepresented women’s organizations. The planning group
can then organize a series of thematic working groups, each with broad par-
ticipation, to develop scaled-up strategies in such areas as health, rural develop-
ment, and environmental sustainability. Each thematic group should include
environment and gender equality experts. Health, education, and environment
line ministries must take lead roles in the respective working groups. Develop-
ment partners and civil society leaders should designate focal points for each
of these government-led groups, joining the problem-solving process at the
outset, rather than midstream or after the fact.

The working group on environmental management would be tasked with:

® Operationalizing target 9 by identifying specific time-bound targets

together with appropriate indicators to facilitate monitoring.

¢ Identifying policy and investment needs to improve the management of

environmental resources, as discussed in chapter 4.

® Appraising the environmental effects of strategies proposed by other

thematic working groups and their consistency with environment

objectives.

Operationalizing the target at the national level

To guide not only environmental strategies, but also investment priorities
across all sectors, operational targets for the environment must be adopted
through a political process involving the highest level of decisionmaking
(box 6.1). This process should be initiated by the working group on environ-
mental sustainability. First, it should ensure that all relevant line ministries are
well represented. Second, key stakeholders should be consulted. These might
include NGOs, religious groups, and the commercial sector. The process
of consultation should be open and transparent to ensure that the resulting

targets have the support of all key decisionmakers. Drawing on the best avail-



Box 6.1

Why are
operational
environmental
targets important?

Lack of environmental targets at national and international levels impedes progress
toward achieving environmental sustainability. First, whenever environmental needs com-
pete with other development objectives, the latter tend to define policy actions—often at
the expense of the environment—since the environmental cost is not made transparent.

Second, without specific outcome targets, it is impossible to track progress or eval-
uate the success of national programs; this in turn hinders learning and the gradual
improvement of environmental strategies.

Third, without operational targets, it is virtually impossible to justify substantial invest-
ments in environmental management. This is a critical reason why the budgets of environ-
ment and associated ministries are so small.

Fourth, lack of clear national targets contributes to fragmented responses to the envi-
ronmental crisis. In most countries, multiple organizations at various levels (from the local
community to the national government) work on environmental issues. Rarely are these
efforts bound by a common vision and goal; as a result, workers’ talent and commitment
are not fully harnessed.

An MDG-oriented approach to environmental policy requires clear priorities and objec-
tives at national and international levels. Once operational targets have been set, many
sources of knowledge are available to guide how they are to be achieved. These knowl-
edge sources include experience, science, and traditional knowledge. The Millennium
Ecosystem Assessment confirms this finding and contains detailed sections on avail-
able responses to meet environmental challenges (Millennium Ecosystem Assessment
2004c).

targets have the support of all key decisionmakers. Drawing on the best avail-
able science, the target selection team should begin with a relatively long list of
potential targets, treated as options with cost-benefit information for each.

To be effective, such operational targets must meet various conditions. First,
they should be easy to monitor so that progress can be tracked and mid-course
adjustments made as necessary. Second, targets should distinguish between
short-, medium-, and long-term objectives to be achieved by 2007, 2015,
and 2050, respectively. Third, country-level targets must distinguish clearly
between outcome targets (such as number of hectares of degraded land to be
restored, maximum permissible nutrient load in critical freshwater ecosystems,
or protection of key coastal habitats) and process targets (such as adoption of a
national strategy for biodiversity conservation). Finally, national targets should
draw as much as possible on existing international agreements, such as the
Johannesburg Plan of Implementation or similar multilateral agreements.

While science can help inform choices about such targets, the amount of
information is overwhelming and requires a sound framework within which
it can be fit. For example, the work of the Millennium Ecosystem Assessment
(2005¢) shows that, based on the best science alone, it is difficult to estab-
lish specific targets that must be met to maintain ecosystem sustainability.
In part, this conclusion is a call for dramatically improving knowledge of the

natural world; however, it also emphasizes a fundamental challenge: Even a



combination of the best data and the best science is unlikely to provide defini-
tive answers to what environmental sustainability should mean.

As the final decisionmaking and coordinating group overseeing the
preparation of the MDG-based poverty reduction strategy, the MDG plan-
ning group must review and approve environmental objectives identified by
the working group on environmental management. It is within this context
that the tradeoffs between environment objectives and exigencies in other sec-
tors must be discussed openly to reach a common position across all working
groups. To this end, the relevant experts must clearly lay out the implications
of adopting a specific target.

Reaching agreement on environment objectives will likely require a com-
plex political process involving substantial negotiation; only in this way can
the necessary compromises among competing needs and interests be brokered.
The involvement of civil society organizations is critical for the process to pro-
ceed (box 6.2). Once approved by the planning group, the environment objec-
tives must guide the work of all thematic working groups. Each sector strategy
should be carefully reviewed to assess whether it is compatible with the envi-
ronment objectives.

Estimating needs

In a second step, the working group on environmental sustainability should over-
see the preparation of a detailed needs assessment to quantify human and finan-
cial resources, as well as infrastructure and equipment needed to meet specific
environmental objectives agreed on by the MDG planning group (box 6.3). Such
needs assessments should provide a rigorous answer to the question “What will
it take to achieve the Millennium Development Goal?” In many countries, this
needs-based approach will mark an important departure from current practice,
which focuses primarily on the marginal expansion of services and investments,
with little regard for medium- and long-term objectives. Based on this needs
assessment, investment strategies can be developed to improve environmental
management (chapter 4), strengthen institutions, build human and technical
capacity, and improve policies and regulatory frameworks (chapter 5).

In addition to estimating financial resources, needs assessments should also
quantify the human resource requirements critical for achieving environmen-
tal sustainability. Based on a long-term assessment of the types and numbers of
professionals required to implement strategies for environmental sustainability,
countries can develop approaches to training sufficient numbers of people. In
this way, capacity constraints can be identified and addressed early in the pro-
cess of scaling up interventions.

Quantifying the resources needed to meet Goal 7 is a daunting task since
environmental conditions, investment priorities, and available interventions
are highly country specific. In comparison, investments needed for primary

education, health, or water and sanitation can be estimated more easily. The



Box 6.2

What civil
society can do

Strategies for achieving environmental sustainability will likely fail without the support
and involvement of civil society organizations, including community-based organizations,
NGOs, think tanks, social movements, religious organizations, grassroots and indige-
nous people’s movements, and voluntary organizations. These organizations play a cru-
cial role at both international and national levels in achieving the goal of environmental
sustainability as they both reflect and respond to the needs of a broad range of constitu-
ents and communities.

International level

At the international level, civil society organizations can mobilize and build public aware-
ness of environmental challenges, deliver direct services, and share knowledge of best
practices. NGOs have already played a crucial role in raising public awareness of envi-
ronmental challenges, and pioneering debates on solutions. These groups have often
catalyzed international public opinion and mobilized political pressure around important
global issues, such as climate change, international trade in endangered species, and
deforestation. They have helped ensure that governments recognize and invest in develop-
ing sustainable solutions to these challenges.

National level
At the national level, civil society organizations can contribute in at least four ways:

Public advocacy. Civil society groups are essential to create and mobilize grassroots
demands that hold leaders accountable and place the Millennium Development Goals at the
heart of national development priorities. Strategic alliances with local authorities, national
governments, and the international community can raise public awareness of their govern-
ment’s commitment to the Goals, highlight urgent development priorities, and ensure that
the needs of diverse groups are taken into account. For example, in 1995, the Centre for
Science and the Environment in New Delhi launched an advocacy campaign for tighter con-
trols on air pollution in major cities. Participants published a research report on vehicular
pollution, followed by a series of high-profile public meetings with scientific experts, politi-
cians, doctors, university students, and economists. Artists, literary personalities, sports
celebrities, and journalists joined the coalition, attracting even more attention. Soon, India’s
supreme court directed the government to draw up an action plan for controlling air pollu-
tion; the resulting strategy introduced vehicular emissions tests, better mass-transit infra-
structure, and buses fuelled by compressed natural gas (Pandita 2004).

Design of locally adapted strategies. While the government must lead policy responses to
environmental challenges, civil society is crucial in translating these policies into practical
solutions. Community groups can help to ensure, for example, that conservation efforts
are supportive of their livelihoods, and, where there is a threat to rural livelihoods, that
adequate compensation is provided and that investments to restore degraded ecosys-
tems are implemented in cooperation with local populations. An interesting example is the
Rehabilitation of Arid Environments Charitable Trust in Kenya, which has worked for more
than 20 years to rehabilitate grasslands in the Lake Baringo watershed by setting up pri-
vate and communal fields protected from grazing animals. Within three years, community
management transformed severely degraded terrain into productive land.

Implementation of scaled-up strategies and investments programs. Implementation of
large-scale environmental investment programs requires civil society action. In some

(continued on next page)



Box 6.2

What civil
society can do
(continued)

cases, the government can lead implementation; in others, civil society organizations
must design and implement programs. Most large-scale interventions require community
involvement, including public education, dialogue, and national-scale action. Scaling up
involves more than simply encouraging the expansion of successful local initiatives. It
also requires understanding the factors that have led to success at the local level and
taking community perspectives into account in both policy formulation and project imple-
mentation. For this reason, governments, NGOs, and other players must work with local
people to understand how they have managed to overcome fundamental challenges and
carve out sustainable livelihoods. Scaling up also requires that those responsible for set-
ting and influencing policy have a constructive working relationship with community actors
and implement policies that promote local leadership and innovation. In 2004, the Nobel
Peace Prize was awarded to Wangari Muta Maathai, a Kenyan woman whose leadership of
the Pan-African Greenbelt Movement demonstrates the power of community mobilization.
Her efforts have helped poor women organize to fight desertification and environmental
degradation by planting more than 30 million trees.

Environmental assessments, monitoring, and evaluation. At the national level, NGOs can
monitor and implement national commitment to meeting Goal 7. This includes monitoring
government policies, private sector decisions (especially in natural resource—based indus-
tries), and global policies on the country’s environmental outcomes. The Access Initiative
(TAIl), a global partnership between the World Resources Institute and more than 50 civil
society organizations in 25 countries, works to increase public access to information and
participation in environmental decisionmaking key themes in Principle 10 of the 1992 Rio
Declaration on Environment and Development. TAl has developed common standards and
tools for assessing performance and identifying gaps in public participation in environ-
mental governance. This common international method is used to conduct independent
national-level assessments of law and practice, holding governments accountable to com-
mitments made in Principle 10. In Chile and Thailand, TAl assessments convinced govern-
ments to collaborate with NGOs in developing a Pollutant Release and Transfer Registry.

UN Millennium Project has conducted needs assessments in various low-
income countries to quantify these investment needs. For lack of national
priority objectives as well as data, these assessments do not include resource
estimates for achieving environmental sustainability.

To the knowledge of the task force, no national needs assessment has been
conducted for the environment to date; however, such gaps in current analyses
do not imply that investment needs are low. On the contrary, results show that
investment needs in environmental sustainability are likely high but under-
score the difficulty in preparing robust needs assessments (box 6.4).

The task force therefore calls on countries to conduct detailed MDG needs
assessments for the environment. International conventions and organizations
should offer technical assistance to developing countries that wish to carry
out these assessments. In most cases, this will first require the development of
needs assessment tools, which should be a top priority for international orga-

nizations (see box 6.3).



Box 6.3

Millennium
Development
Goals needs
assessments

Source: UN Millennium
Project forthcoming.

Estimating the resources needed to achieve the Millennium Development Goals must
be guided by four principles. First, no one size fits all. Country-level assessments are
needed, using country-specific coverage data, targets, and unit costs. The UN Millennium
Project recommends this approach for all countries preparing MDG-based poverty reduc-
tion strategies.

Second, needs assessments must build on a bottom-up estimate of both capital and
operating expenditures. The analyses should also quantify human resource and infra-
structure requirements for all interventions necessary to meet the Goals.

Third, operationalizing the Monterrey Consensus requires that domestic resource
mobilization by governments and households fund as much of the cost of meeting the
Goals as possible. Where investment needs exceed domestic resource mobilization, this
financing gap must be covered by official development assistance (ODA).

Fourth, increased ODA is necessary to meet the Goals. Donors must make sufficient
funds available, with disbursements contingent on the quality of MDG-based poverty
reduction strategies and countries’ commitment to undertake needed reforms.

Before initiating the UN Millennium Project needs assessment, countries must firmly
agree on binding outcome targets to be achieved by 2015, such as lowering nutrient loads
in critical freshwater ecosystems or slowing the rate of deforestation to a certain level. Once
these outcome targets are set, the needs assessment can begin. The first step is to identify
all policies and interventions—defined broadly as provision of services, goods, and infra-
structure—needed to meet the specific environment objectives, as described in chapters
4 and 5. The second step is to identify quantitative targets for each intervention to have
reached by 2015. The third step is to develop transparent investment models with which to
estimate the capital and operating costs of MDG interventions, including human resources
and infrastructure. The fourth step is to revise needs estimates iteratively to address the
effect of synergies across intervention areas that affect overall investment needs. For
example, increased access to modern cooking fuels will lower pressure on forests and other
ecosystems, thereby reducing investment needs for reforestation programs. The fifth and
final step is to develop a financing strategy by weighing investment needs against substan-
tially increased domestic resource mobilization, to estimate the financing gap.

Develop list of interventions

[ Specify targets for each
[ set of interventions

Iteratively
refine
estimates

Develop investment model,
estimate resource needs

Estimate synergies
across interventions

Develop financing strategy

Integrating environmental sustainability into sector strategies

The working group on environmental sustainability must oversee the integra-
tion of environmental expertise into the design of sector strategies. Like gender
equality, environmental sustainability will remain an elusive goal unless it is

integrated into the formulation of sector investment strategies and policies. For



Box 6.4

Costs and benefits
of achieving
environmental
sustainability

a. Assumptions are that
emissions peak in 2001,
reduction in the level of
emissions from 2001

to 2015 is linear, and
the cost in terms of GDP
is proportional to the
reduction in emissions.

b. Balmford and
others 2004.

c. Buccini and
Cortinas 2004.

d. Figure does not
include disbursements
of the Multilateral Fund,
which helps developing
countries meet their
obligations under the
Protocol, estimated at
$170 million per year.

e. Zhou 2003, but does
not include opportunity
costs of logging.

f. Calculations exclude
small patches, interior
forests (less than

10 kilometers from edge),
steep slopes where
conversion is unlikely, and
currently protected forests;
estimate is based on
conserving Conservation
International’s

forest hotspots.

Source: World Bank 2002.

Economic analyses of environmental sustainability must quantify both the resources
required to meet specific environmental objectives and the damage caused by environ-
mental degradation. While the former is critical for developing sound environmental poli-

cies and acquiring the funds to implement them, it is difficult to implement. As a result,

few national environment strategies include a rigorous needs assessment.

Several analyses have been carried out to provide indicative cost figures for achiev-
ing objectives and targets set in multilateral environmental agreements. The table below

compiles selected figures on costing conservation and environmental protection.

Issue

Implement Kyoto
Protocol

Annual losses from
climate change if
carbon dioxide reaches
550 parts per million

Run a global
network of marine
protected areas®

Combat desertification

Toxic chemicals®

Implement Montreal
Protocol

Conserve existing
forest areas in
developing countries

Target or
responsible actor

Industrialized
countries

Industrialized
countries

Covering 20-30%
of the seas as
recommended

Preventive
measures in lands
not desertified

Preventive and
corrective measures
in lands moderately

desertified

Prevention, correction,
and rehabilitation

Clean up stockpiles
of pesticides, prevent
new stockpiles

75% incurred by
industrialized
countries, 25% by
developing countries

Hotspots only,’
209 million hectares
in developing
countries

Estimated annual
cost ($ billion)

49
(under global trading)

108
(under limited trading)

253
(under no trading)

304.2 (losses)

2.2-6.7

6.0-17.1

15.9-34.6

0.25
(estimated)

8.9¢

17
(benefits)

19.6
(for 100%)

7.6
(for 80%)

24.8¢°

Cost period
2001-152

2001-15

15-year program

2001-15

2001-15

this reason, every thematic working group, as well as the planning group, must
include technical environment experts, who will identify conflicts between
proposed strategies and the environment objectives agreed on by the planning

group. As necessary, the experts can draw on the technical expertise of the



working group on environmental management to carry out Strategic Environ-

mental Impact Assessments and the recommendations outlined in chapter 5.

Financing environmental sustainability

A viable financing strategy for achieving environmental sustainability is
required in all countries, but is currently lacking in most. Such a strategy must
satisfy several requirements. First and foremost, it must make more funding
available by reallocating resources to the environment, increasing domes-
tic resource mobilization, and raising levels of development assistance where
needed. Second, while increased funding will be necessary to implement
investments tied directly to slowing or reversing environmental degradation
(chapter 4), development assistance directed to sector-specific activities must
be conditional on the identification of tradeoffs to the environment and inte-
gration of measures to mitigate potentially adverse effects. Third, mechanisms
for increasing domestic resource mobilization should support environmental
objectives by taxing activities detrimental to the environment and lessening
the tax burden on those activities that support the achievement of environmen-
tal sustainability, as recommended in chapter 5.

The necessary expansion of the domestic tax base should focus on taxing
natural resource consumption, provided that such taxes do not price critical
goods and services out of reach of the poor. For example, road and fuel taxes can
contribute substantially to national budgets while reducing consumption of fossil
fuels. In many cases, a win-win financing strategy might consist of phasing out
environmentally damaging subsidies and instituting environmentally friendly
ones, creating alternative mechanisms to better address the needs of the poor,
and using proceeds to finance investments in environmental sustainability.

By earmarking the proceeds from environmental taxation for environmen-
tal expenditures, funding for the environment can be made predictable, thus
allowing longer term investments to be planned and implemented. A good
example is Brazil’s ecological value added tax; a portion of this tax on goods,
services, energy, and communications goes to municipalities, based on various
indicators of environmental performance (May and others 2002). In Parana
and Minas Geerais, this tax has supported an increase in the size and number of
protected areas. Similarly, in Colombia, revenues from taxes levied on petro-
leum and charcoal support activities of the National Environmental System.
In Ecuador, a percentage of all electricity revenues are directly allocated to
watershed management.

Even with massive increases in domestic resource mobilization, many
low-income countries cannot finance all investments in environmental
sustainability while simultaneously ensuring the expansion of social services
and access to basic infrastructure required to meet the other Goals. These
countries therefore require increased external finance in the form of bilateral

or multilateral development assistance following the important principles of



shared responsibility and differentiated needs underlying Goal 7, as well as the
Monterrey Consensus. In addition, the engagement of the private sector can
relieve some of the financial burden from the government (box 6.5).

It is critical that external finance be available for all types of expenditures
needed to meet national objectives for environmental sustainability, including
operating costs (for example, salaries and consumables). To reduce transaction
costs, external finance should be provided in the form of direct budget support
or equivalent sectorwide approaches to governments, provided that adequate
measures are in place to ensure financial accountability. Civil society organiza-
tions in low-income countries will also require substantial financial support to
carry out essential activities, as outlined below.

In addition to bilateral development assistance, an array of multilateral
channels exist. Chief among them are the Global Environment Facility (GEF),
the World Bank’s International Development Association (IDA), and the
European Development Fund (EDEF), as well as regional development banks.
The GEF fills an important gap by funding global and regional environmental
goods. Available funding is inadequate to implement national MDG-based
poverty reduction strategies. In the case of the poorest countries, the IDA,
regional development banks, and the EDF must therefore increase financing
of environmental sustainability. The bulk of funding to low-income countries
must be provided in the form of grants (UN Millennium Project 2005¢).

Where possible, countries should strengthen mechanisms to promote pri-
vate sector activity in support of environmental objectives. One such economic
mechanism is the creation of a functioning financial market in which private
companies can purchase and sell environmental goods and services. Emissions
certificate trading, already implemented in several developed countries, shows
encouraging signs of success in mobilizing private resources for environmental
sustainability. However, such mechanisms place high demands on public
institutions, which must establish and regulate markets effectively. In addition,
the success of such mechanisms depends on sophisticated financial markets
and major corporate investments in environmental sustainability. These key
conditions are not met in most low-income countries, which must therefore
depend on less complex mechanisms.

Other promising strategies include funds to support environmentally friendly
investments in developing countries. One such example is the Clean Development
Mechanism (CDM) established under the Kyoto Protocol (Smith and Scherr
2002). By channeling private capital to technologies geared toward environmen-
tal sustainability, the CDM can be a powerful tool for technology transfer.

Monitoring progress
Decisionmakers—and society as a whole—must understand the components of
environmental sustainability and monitor progress toward achieving environ-

mental sustainability goals. Indicators are important tools for communicating



Box 6.5

What the private
sector can do

a. See www.wbcsd.org.

b. See www.equator
-principles.com.

As a primary driver of economic activity and the key engine of innovation, the private
sector plays a critical role in ensuring environmental sustainability. Many businesses,
both individually and in organizations such as the World Business Council for Sustain-
able Development, emphasize that their long-term interests are tied to environmental
sustainability. As key stakeholders in the environment, private sector companies can
contribute to sustainable development by developing new technologies and practices
for addressing unsustainable patterns of production and consumption; contributing to a
strengthened policy regime for environmental sustainability; and actively committing to
compliance with environmental and other regulations.

The environmental principles of the UN Global Compact provide an entry point for
businesses to address key environmental challenges. These principles are that busi-
nesses should support a precautionary approach to environmental challenges, under-
take initiatives to promote greater environmental responsibility, and encourage the
development and diffusion of environmentally friendly technologies. These three princi-
ples direct activity to research, innovation, cooperation, education, and self-regulation,
which positively address problems of environmental degradation brought about by
human activity.

New tools for environmental sustainability. The private sector’s unrivalled capacity to drive
technological and organizational innovation must be harnessed more effectively. Thanks
to its expertise and dynamism, the private sector will play a critical role in, among other
things, developing cheaper technologies that use renewable energy sources and cleaner,
more efficient technologies for fossil-fuel energy sources. By designing appropriate incen-
tives and developing markets for such products, government, in turn, can effectively mobi-
lize private enterprises, which want to move into new markets. Companies can work in
partnership with the public sector or other agents to deliver needed services and invest-
ments for environmental management (UN Millennium Project 2005b).

Moreover, companies can commit to environmentally responsible standards of prac-
tice, either individually, as Sony has in its Green Management Strategy,? or in consortia,
as demonstrated by the commercial banking sector’s adoption of the Equator Principles.?
New models for social entrepreneurship, including fair trade, ecolabeling, and ecotourism,
suggest novel strategies for the private sector to support sustainability and underscore its
capacity to develop innovative services. Mitigation banks and trading in carbon sequestra-
tion are yet other creative tools developed in conjunction with the financial industry.

Policy dialogue and design. The private sector can also advocate for more sustainable
policies. Munich Re and Swiss Re, both multinational re-insurance companies, and many
other corporations that act on the risks of environmental change, urge governments to
implement strong, immediate reductions in greenhouse gas emissions, warning that
global climate change will substantially increase the risk of natural disasters and sub-
stantially destabilize their profits. These companies are often far ahead of policymakers
in recognizing the urgency for action. Governments and civil society should work with them
to improve environmental policies. For example, this can include creating new markets for
carbon emission permits, which could be operated and traded by private companies who
have valuable expertise in the design of new markets.

Similarly, since most environmental regulation is directed at the private sector, pri-
vate companies can work with governments to lessen the financial burden of environmen-
tal regulation without compromising environmental outcomes. Likewise, companies can

(continued on next page)



Box 6.5

What the private
sector can do
(continued)

propose ways in which compliance, as well as enforcement of regulation, can be improved
to level the playing field on which all companies depend.

Active compliance. Private sector activities are a major driver of environmental degrada-
tion. Small and large companies alike can be part of the problem: extractive industries,
heavy manufacturing, small-scale tanneries, or automobile repair shops can each drive
the degradation of ecosystems and cause pollution. Much of the responsibility for provid-
ing private firms incentives to minimize environmental damage lies with public authorities,
who must improve regulatory and enforcement measures, as well as long-term changes in
fiscal incentives (chapter 5). Businesses, driven by financial incentives, take a precaution-
ary approach: It is cheaper to invest in prevention than pay for mitigation or compensation.
The private sector must commit to strict compliance with government-established rules.
Businesses that operate legally, together with consumers, must pressure businesses that
are not in compliance. Public accountability and transparency and enlightened self-inter-
est of companies, labor, and civil society are key to success.

scientific and technical information to diverse user groups. The adoption of
indicators and their monitoring over time allow countries to establish environ-
mental sustainability goals, measure progress, respond to changes, and make
mid-course adjustments to environment and development strategies. Data and
indicators can also be used to predict the effects of alternative policy decisions
on the environment.

Indicators of progress toward environmental sustainability are needed at
global, regional, and national levels to support the monitoring of progress
toward meeting environmental objectives and identifying emerging trends
and challenges. At the global level, these indicators could be linked directly
with the Millennium Development Goals, the World Summit on Sustainable
Development 2010 biodiversity targets, and other globally accepted goals. At
the national level, they could be linked to the poverty reduction strategies
developed for national and local actions where appropriate.

Globally accepted indicators and their systematic application across coun-
tries and regions are lacking. Also absent are links between the environment
and other sectors. While many countries measure biodiversity and the status of
related ecosystems, species threat status, and extent of protected areas, they fail
to link these indicators directly to poverty reduction or other Goals. Despite
the efforts of researchers, international organizations, governments, and civil
society organizations to devise such indicators, few have been identified that
are easily monitored and internationally comparable. The indicators suggested
for Goal 7 do not capture the complexity of environmental sustainability and
are based on available global data rather than key indicators needed to monitor
progress toward environmental sustainability.

One problem lies in the extreme diversity and complexity of the envi-

ronment, which may require hundreds of indicators to map progress across



Box 6.6

Research
institutions
and science

all dimensions and scales. The search for a set of internationally comparable
environment indicators of the status of natural capital (ecosystems and their
services) using uniform units of measurement should therefore continue under
the leadership of international organizations and the secretariats of multilateral
environmental agreements. These institutions should support countries that
need help in collecting the necessary data and developing reliable indicators.
Specific attention should be paid to minimizing data and indicator report-
ing burdens on countries through harmonization of reporting for multilateral
environmental agreements, as well as systematization of reporting on collected
data and indicators at the international level.

At the national level, lack of an information culture, coupled with limited
national budgets, prevents many countries from devoting sufficient resources
to indicator-related work (box 6.6). Even in countries where the importance of
having data and indicators is well recognized, it is still a challenge to maintain

As explained in chapter 5, science can greatly enhance the understanding of the environ-
ment, while technology can enhance human capacity to manage it. Science and tech-
nology therefore provide two fundamental approaches to environmental sustainability.
Exactly how these powerful approaches are mobilized, however, remains part of the politi-
cal process that seeks to reflect broad public interests.

All branches of science—natural, social, political, and physical sciences—can play a
productive role in achieving environmental sustainability. Scientists bring unique tools to
the table: objective observation, peer review, and modification of approaches based on
experience. Subjecting policies to rigorous scientific review often improves their relevance
to development needs.

Confronting complex and growing environmental challenges requires research and
development that target current problems. Research capacity must be expanded to accel-
erate progress toward creating better technologies, policies, and practices. Improved
capacity is especially needed in developing countries to enable policymakers to assess
and chart their own destinies. The task force supports the recommendations prepared by
the Task Force on Science, Technology, and Innovation and offers its own here.

First, science and technology institutions must train future engineers, educators, policy-
makers, and scientists of all kinds. Second, the innovative thinking generated in these insti-
tutions must be channeled to provide solutions to development questions. Researchers
can develop technological solutions, provide data and information management services,
and train local people in solving environmental problems. Given the scale of environmental
issues facing humankind today, these contributions have never been more necessary.
Third, these institutions can bring together multidisciplinary groups—economists and
political, social, and natural scientists—to develop appropriate tradeoff mechanisms and
mitigation procedures for situations where a development activity might compromise the
ecosystem’s ability to provide desirable services. A classic example is water used to pro-
duce food in agricultural systems that depletes water for other purposes, such as maintain-
ing healthy aquatic habitats or providing villagers with drinking water year-round. Finally,
with the aim of identifying applied research questions, science and technology institutions
must be involved in the international coordination of research and assessments.



the level of interest and funds required to collect primary data, establish
useful indicators, and use them to monitor environmental and sustainable
development trends. Countries must generate relevant data and develop indi-
cators that help them frame and implement their policies, as well as monitor
policy success. Many countries need both technical and financial assistance to
build capacity in primary data collection, data processing and management,
and development of integrated databases and data sets and information moni-
toring systems. While indicators vary by country, they share certain charac-
teristics relating to specificity, measurability, achievability, and temporal scale.
Developing a small set of indicators shared by all countries would assist global
policymakers and enable cross-country comparisons.

In all countries, environmental data acquisition remains vital to strength-
ening systems to collect data on the physical environment. Many developing
and some developed countries do not systematically monitor key environmen-
tal parameters (such as air and water quality, biodiversity, or land degradation),
let alone develop indicators from these data for use by decisionmakers and the
public. Few developing countries have adequate systems in place to monitor
urban air quality or hydrological flows. Many countries therefore must invest
in new measurement stations and systems to collect and analyze environmental
data. MDG-based poverty reduction strategies must identify these investments
and include practical strategies for delivering them.

Equally important is the effort to promote multisectoral and multi-
institutional collaboration on data and indicator work—especially among
national statistics offices, environment ministries, and other technical
institutes—to minimize overlaps and duplication of effort. National statistics
offices or environment ministries should coordinate such efforts to ensure that
data is freely available and widely shared.

In this context, scientific advisory bodies or offices can play a clear role in
providing, analyzing, and translating scientific information for policymakers,
students, and the general citizenry. A well informed public can make better
decisions at all levels of society and action—from national development plan-
ning to individual consumption.

Regional implementation mechanisms
Improved regional management of the environment is a necessary complement
to national policies and investments since many environmental challenges
extend beyond national borders. Important examples are coastal ecosystem
degradation, transboundary watersheds and their accompanying rivers and
international lakes, and acid rain.

Regional implementation mechanisms—which often take the form of
consultative bodies—that have successfully addressed environmental change
include the Mekong River and Nile Basin Initiatives, which have improved joint

management of transboundary rivers and watersheds. A promising example



is the Amazon Cooperation Treaty Organization, which aims to develop a
joint management strategy for the Amazon Basin among all relevant countries.
Likewise, the Victoria Basin Commission is a promising start toward coordi-
nating management of East Africa’s Lake Victoria.

Several key lessons can be drawn from the limited experience with regional
environmental management to date. First, such cooperation requires dedicated
regional institutions and concerted investments over long periods of time.
Unfortunately, regional institutions tend to lack sufficient operational budgets
and the mandate from their member countries that would enable them to pur-
sue their work effectively. Members™ contributions to regional organizations
are often discretionary and can be withheld at a moment’s notice, and regional
environmental management remains underfunded. Thus, funding must be
earmarked to support the development of long-term regional strategies for
environmental management.

Second, effective regional management becomes particularly difficult when
the balance between costs and benefits from improved environmental manage-
ment varies widely across neighboring countries. In situations where upstream
countries would incur substantial costs but enjoy few benefits from improved
environmental management, substantial resources must be transferred from
downstream users. Experience shows that such arrangements are difficult to set
up and maintain. In such situations, dedicated financing through such mecha-
nisms as the GEF can be particularly effective in supporting regional environ-
mental management. To this end funding windows for regional investments
must be increased by the GEF and other donors.

Third, the diversity of regional challenges and available institutional mech-
anisms reinforce the lesson that no blueprint exists for strengthening regional
cooperation. Indeed, the nature of implementation mechanisms depends criti-
cally on the political leadership of individual countries and the extent to which
regional organizations can assist. Clearly, regional mechanisms for improved
environmental management are neglected and must be strengthened to sup-
port country-level, MDG-based poverty reduction strategies.

Global implementation mechanisms
Certain environmental challenges are global and can only be managed through
global implementation mechanisms. Examples include climate change, overhar-
vesting of global fisheries, and depletion of the Earth’s ozone layer. In addition,
certain national-level drivers of environmental degradation, such as international
trade in illegally harvested timber or endangered species, require a well coordi-
nated global response to succeed. Thus, issues of global concern require global
coordination strongly coupled with regional and national action planning,.

Two types of market failures must be addressed to improve global envi-
ronmental management. First, free access to global resources, such as interna-

tional fisheries, will lead to overexploitation without coordinated mechanisms



to control access. Second, in the absence of pricing mechanisms that reflect the
true value of environmental goods and services and the true cost of environ-
mental degradation, people’s daily decisions will be biased toward higher levels
of resource use or pollution and use of inefficient technologies. For example, no
effective pricing mechanism exists to incorporate the economic cost of global
warming into the prices people pay for emitting greenhouse gases or consum-
ing fossil fuels. As a result of this market failure, individual decisions lead to
higher emissions of greenhouse gases than would be the case if the full con-
sequences of their actions were factored into available choices. Hence pricing
mechanisms must be introduced that spur research and development of cleaner
and more energy efficient technologies.

Since no world government is likely to exist in the foreseeable future, cor-
recting market failures through these and other mechanisms requires negoti-
ated agreements (chapter 5). In the case of global environmental challenges,
such agreements must be multilateral since the transaction costs of many bilat-
eral agreements would be excessive.

Like regional policy and institutional strategies, global mechanisms for envi-
ronmental management must be tailored to each environmental challenge. In
addition, they require clear means for reaching decisions and sufficient funding.
Unfortunately, the large number of participating countries makes global mecha-
nisms difficult to manage, and they often become unwieldy and ineffective.

To address these challenges, this task force recommends setting up an inter-
Convention coordinating mechanism—involving the Convention on Biologi-
cal Diversity, the Convention to Combat Desertification, the United Nations
Framework Convention on Climate Change, and Ramsar—to develop joint
programs to find synergies and identify tradeoffs among actions taken under
these Conventions. A periodic synthesis (for example, every five years) of the
findings of the various international assessments, including the Millennium
Ecosystem Assessment, the Intergovernmental Panel on Climate Change
(IPCC), and others, would likely reveal those synergies and tradeoffs.

International bodies, including convention secretariats, international
organizations, and lending and donor agencies, are already playing an impor-
tant role in creating change at all levels of society. Agencies are effective in
establishing and maintaining partnerships and alliances between and among
a variety of sources, including companies and foundations, as well as bilateral
and multilateral donors, in advancing the Millennium Development Goals.
They are also effective in providing guidance to local and national actors
who will implement change on the ground. International convention bodies
have defined environmental sustainability principles and standards that many
national governments have adopted. Examples include the Guidelines for Sus-
tainable Forest Management of the International Tropical Timber Agreement,
the Forest Principles adopted at the United Nations Conference on Environ-

ment and Development, and the Cartagena Protocol on Biosafety.



The Montreal Protocol has perhaps been singularly effective in revers-
ing degradation of a global environmental resource, the ozone layer. Several
unique circumstances contributed to its success, including the rapid avail-
ability of economically viable substitutes for ozone-depleting substances and
the relatively small number of producing countries. Other conventions that
have had considerable success include the Convention on the International
Trade in Endangered Species and the Kyoto Protocol of the United Nations
Framework Convention on Climate Change (UNFCCC). Despite these
examples, overall success in implementing international agreements has been
limited.

The effectiveness of conventions depends on sufficient financial resources
to support their implementation and access to dedicated financing mechanisms
to strengthen operational capabilities. In addition, most conventions must
have scientific support to guide national responses. For example, the IPCC of
the Climate Change Convention has proven successful in developing sound
scientific advice (IPCC 2001), and the reports of the Millennium Ecosystem
Assessment close important gaps in the scientific understanding of the natu-
ral environment. Moreover, conventions must have a stronger mechanism to
monitor and enforce penalties for noncompliance.

All of these international agreements and bodies have excellent work plans
and long lists of priority actions, yet few have been implemented. Improving the
functioning and effectiveness of existing conventions requires a refocusing on
the principle of subsidiarity. This means that decisions should be made at the
lowest possible level, to maintain local and national sovereignty while allow-
ing for regional and international decisionmaking. Because of the tremendous
coordination challenges involved in reaching global agreements and ensuring
implementation, global coordination mechanisms should be used only as a last
resort if national or regional implementation is impossible.

Climate change and depletion of the ozone layer are perhaps the two best
examples of environmental challenges that require a global coordination mech-
anism equipped with resources to finance implementation of agreements. As
discussed in chapter 4, stabilizing greenhouse gas emissions requires dramatic
reductions in projected greenhouse gas emissions that go beyond the commit-
ments made under the Kyoto Protocol of the UNFCCC.

Many other conventions should focus on effectively supporting national
interventions to stem environmental degradation. Perhaps the most effec-
tive means is to make expertise—scientific knowledge and operational best
practices—available to countries. To this end, conventions must strengthen
their scientific capacity either through bodies like the IPCC or by acting as
a central repository for best practices that countries can access in designing
their own strategies. Conventions can also play an important role—as many
already do—in advancing the understanding of appropriate indicators that can
be used at the country level.



In summary, conventions and international mechanisms supporting their
implementation must strengthen their operational expertise and ability to
advise interested governments on how to achieve environmental objectives
within MDG-based poverty reduction strategies. In many cases, this will
require a reorientation away from the normative focus that characterizes many
conventions toward enforcement of implementation and a greater ability to

design national programs that address environmental challenges at scale.



Preface

1. “Plan of Implementation of the World Summit on Sustainable Development,” the
final text of agreements negotiated by governments at the World Summit on Sustainable
Development, August 26—September 4, 2002, Johannesburg, South Africa. [www.un.org/
esa/sustdev].

Chapter 1

1. Final text of agreements negotiated by governments at the World Summit on Sus-
tainable Development, August 26—September 4, 2002, Johannesburg, South Africa.

2. The Millennium Ecosystem Assessment is a three-year international program
designed to meet the needs of decisionmakers and the public for scientific information on
the consequences of ecosystem change for human well-being and options for responding to
those changes [www.millenniumassessment.org].

Building on the collaboration between the Millennium Ecosystem Assessment process
and the UN Millennium Project Task Force on Environmental Sustainability, unpublished
material from the Millennium Ecosystem Assessment has been cited in this report with
permission, but the material is still in draft form, and some findings and statistics may
change prior to publication.

3. Final text of agreements negotiated by governments at the World Summit on Sus-
tainable Development, August 26—September 4, 2002, Johannesburg, South Africa.

Chapter 2

1. The UN considers 50 liters per day per person to be the minimum required for sup-
porting sustainable forms of development and 20 liters per day per person the minimum
subsistence requirement.

Chapter 3

1. Adjusted net savings has recently been extended to account for dissavings resulting
from soil degradation (Sachs and others 2004).



Chapter 4

1. An ecosystem is defined as a dynamic complex of communities of living organisms
(including plants, animals, fungi, bacteria, and algae) interacting with the nonliving envi-
ronment; nonliving elements include air, soil, water, and mineral nutrients.

2. For information on the International Assessment of Agricultural Science and Tech-
nology for Development, see www.agassessment.org/index.html.

3. Examples of such international river basins include the Zambezi, Limpopo, Nile,
and Niger (Africa); Amazon (South America); and Amur and Mekong (Asia). Examples
of national systems that fit the criteria set above are the Krishna, Cauvery, and Yamuna
(India); Yangtze (China); and Mississippi and Missouri (United States).

4. A good example is the Danube and Rhine river basins; the Mekong River Commis-
sion presents a similar opportunity.

5. More information on the Commission for the Conservation of Antarctic Marine
Living Resources management strategy is available at www.ccamlr.org.

6. This target reflects those of the World Summit on Sustainable Development and
the Convention of Biological Diversity, which call for a minimum of 70 percent of all
exploited fisheries products to be derived from sustainably managed sources by 2010 as a
milestone toward the 2015 World Summit on Sustainable Development target.

Chapter 5

1. For further information on the Integrated Water Resources Management Toolbox
developed by the Global Water Partnership, see http://gwpforum.netmasters05.netmasters.
nl/en/index.html.

2. For further information on the Katoomba Marketplace, see www.katoombagroup.org,
See www.intel.com/research/silicon/mooreslaw.htm.
See www.ucsusa.org/clean_vehicles/cars_and_suvs/page.cfm?pagelD=222.
See www.epa.gov/fueleconomy/class-high.htm.
. See www.iea.org/Textbase/press/pressdetail.asp?PRESS_REL_ID=128.
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