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Foreword

The United Nations Environment Programme
(UNEP) is proud and pleased to present the first report
in the Global Environment Outlook (GEQ) series.

This groundbreaking report presents information
on the state of the global environment. It indicates
that world-wide, profound changes continue to occur
in social, institutional and economic systems. It re-
ports on the continued impoverishment of large parts
of the global population. It points to the increased
disparities both within and between nations. It de-
scribes the environmental implications of rapid glo-
balization, particularly through developments in
information technology, transport and trade regimes.
It shows us that significant progress has been made in
confronting environmental challenges at the local,
national, and regional level. In the end, though,
GEO-1 concludes that, during the past decade, the
environment has continued to degrade and significant
problems still persist.

If there is one conclusion to be drawn from
GEO-1, it is that despite progress, the pace at which
the world is moving toward a sustainable future is
simply too slow. Internationally and nationally, the
funds and political will dedicated to halting further
global environmental degradation are insufficient. We
know that the knowledge and technological base to
solve the most pressing environmental issues are avail-
able. However, the sense of urgency of the early 1990s
is lacking.

By reporting on the state of the environment
through its GEO series, UNEP is providing the world
with an essential tool to speed up the pace of our
environmental action, to set priorities, to provide an

early warning system, and to support informed deci-
sion-making at all levels of society.

Since the Rio Conference in 1992, UNEP has
broadened its scientific focus to better address the
information requirements of international environ-
mental policy setting and to help bridge the gap
between scientific understanding and societal action.
The GEO series places high priority on reflecting
regional perceptions and realities, while at the same
time reporting on the status of the global environ-
ment.

GEO-1 is designed to build consensus on critical
environmental issues, setting priorities among the
plethora of environmental concerns, and identifying
issues that the international community needs to
address. GEO-1 addresses regional policy responses
and explores the possible future state of the global
environment using a scenario of the fliture in which
no major policy or structural changes would be 1m-
plemented—an unlikely scenario indeed, and one
which, we hope, the GEO report will help to divert.

In a single volume, and with a production time
of slightly more than one year, not every environ-
mental issue in every region can be covered in great
detail. GEO-1, thus, should not be read as a compre-
hensive work on the state of the environment in a
specific region. Rather, it should give the
reader—whether a policy maker, a corporate leader,
a student, an activist, or an interested citizen—a ‘feel’
for the priority environmental concerns in each re-
gion and the overall health of the planet, as well as
giving a direction for possible environmental response
strategies.
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70 per cent of the coast at risk. In Latin America,
some 50 per cent of the mangroves are affected by
forestry and aquaculture activities. Oil spills are
particular threats in West Asia and the Caribbean,
while infrastructure development for the tourism
industry puts stress on natural coastal areas around
the world, particularly in small island developing
states. There is widespread alarm in Asia and the
Pacific, North America, Europe, and West Asia re-
garding the overexploitation of marine fisheries and
consequent declining stocks of commercial fish
species. Globally, more than 60 per cent of marine
fisheries are heavily exploited.

Air pollution problems are multifaceted and
pervasive. All major cities in the world suffer urban
air quality problems; in Eastern Europe, air quality
is considered the most serious environmental prob-
lem. Acid rain and transboundary air pollution, once
problems only in Europe and parts of North Amer-
ica, are now becoming apparent in parts of the
Asia-Pacific region as well as parts of Latin America.
Large regions are at risk from the effects of both
climate change and acidification. Despite co-ordi-
nated action world-wide, damage to the ozone layer
continues faster than expected, with the next 10
years predicted to be the most vulnerable. Cases of
non-compliance and growth in illegal trade in
ozone-depleting substances are emerging problems.
All regions express concern over global warming,
but special emphasis is placed by developing coun-
tries on the need for adaptive mechanisms to cope
with accompanying climate variability and sea-level
change. The rapidly rising demand for energy to fuel
economic development will aggravate these prob-
lems, particularly in Asia and the Pacific, where a
100-per-cent increase in energy use is predicted for
1990-2010, and in Latin America, with a predicted
energy growth of 50-77 per cent. It is expected that
for the near future, fossil fuels—coal, oil, and natural
gas—will continue to be the primary energy source.

The impacts of current consumption and pro-
duction patterns and associated waste generation,
particularly on personal health and well-being, are
high on the priority list in both North America and
Western Europe and are of concern to other regions,
particularly with regard to the use of natural re-
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sources for production and consumption processes
outside the regions. Subregions with emerging
economies, such as those of Eastern Europe, South
East Asia, and parts of Latin America and West Asia,
face problems associated with rapid industrializa-
tion. Rising levels of pollutants and greenhouse
gases create serious problems of acidification, urban
air quality deterioration, and transboundary pollu-
tion—all posing increasing health risks. Accumula-
tion of radioactive waste, and the effects of past
radioactive spills remain of particular concern in
Eastern Europe.

These problems are compounded by rapid ur-
banization, particularly in coastal zones, and the
widening gap between the rich and the poor. More
than half of humankind will live in urban areas by
the end of the century, a figure that will increase to
60 per cent by 2020, when Europe, Latin America,
and North America will have more than 80 per cent
of their populations living in urban areas.

The polar regions, representing the largest re-
maining natural ecosystems on Earth, are also increas-
ingly coming under stress, particularly from long-
range pollutant transport and deposition. Their crucial
role in climate regulation and the vulnerability of their
fauna and flora warrant special attention.

Although poverty and the growing global
population are often targetted as responsible for
much of the degradation of the world’s resources,
other factors—such as the inefficient use of re-
sources (including those of others), waste genera-
tion, pollution from industry, and wasteful con-
sumption patterns—are equally driving us towards
an environmental precipice. Table 1 indicates the
relative importance of environmental issues within
and across regions. Table 2 reflects trends for the
same issues, without depicting the rate of changes
in these trends. In many instances, although trends
are increasing, the rate of increase over the years has
slowed down or was less than the rate of increase in
economic growth previously experienced by coun-
tries with comparable economic growth. This sug-
gests that several countries are making the transition
to a more sustainable environment at a lower level
of economic development than industrial countries
typically did over the last 50 years.

Global Environment Qutlook
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The Glebal Environment Outlook

The final decade of the twentieth century has
witnessed an impressive number of conferences on
various aspects of sustainable development—first
environment and development, and then human
rights, population, social development, women, ur-
banization,and food security. These gatherings have
brought home the message that development is no
longer perceived in economic terms alone; the
dimension of human well-being is not only impor-
tant but essential to the equation.

These are today’s realities—realities that need to
be taken into account in policy formulation and
action planning in order to move towards sustain-
able development, which addresses the social, cul-
tural, institutional, economic, and environmental
changes needed for the continuing improvement of
human well-being. To ensure success in this process,
comprehensive assessments of the state of the global
environment, including the linkages between envi-
ronmental issues and the socio-economic fabric of
life, are sorely needed.

A NEW ERA IN ENVIRON-
MENTAL ASSESSMENT

Against this background of major changes in the
world and the global efforts to address them, envi-
ronmental assessment is changing too. Monitoring
progress towards sustainable development and as-
sessing the state of the environment are no longer
Just static reporting activities. They involve co-op-
erative and frequent interactions of policy-makers
and scientists working together to achieve orderly
progress towards the implementation of Agenda 21,
the blueprint for action adopted in 1992 at the
United Nations Conference on Environment and
Development in Rio de Janeiro.

Assessments that aim to support sustainable de-
velopment can no longer report on the environment
in isolation. Rather, environmental issues have to be
seen as parts of larger systems, closely coupled to
socio-economic developments and strongly influ-
enced by political and institutional structures. The
current trend is thus towards integrated analyses,
including the evaluation of alternative policy options
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to provide an improved knowledge base for action,
political accountability, and public participation.

Evidence of this new approach is found in the
international assessments done on ozone layer de-
pletion, climate change, acidification, biodiversity,
land degradation, toxic wastes, and land-based
sources of pollution. These studies have supported
and still support international negotiations and de-
cision-making. The adoption and the implementa-
tion of major global environmental conventions in
recent years have relied on such scientific assess-
ments, which involved hundreds of experts, analyses
of the latest information and research results, scien-
tific consensus, and translation of the consensus view
into policy-relevant action documents.

In addition to these well-publicized assessments,
some 200 multilateral agreements target regional and
global action to protect the environment (UNEP,
1993; Bergesen and Parmann, 1994; CIESIN, 1996).
This multitude of agreements illustrates the inher-
ent complexity of environmental issues and of the
mechanisms to deal with them. The complexities
also arise from the persistence of changes and their
impacts and from the fact that fundamental socio-
economic and institutional aspects of life underlie
every environmental problem.

The regional or global nature of environmental
problems further complicates the assessment and
formulation of effective responses. Even though the
contribution of a single country to an environ-
mental problem may seem insignificant taken on its
own, the global total of individual contributions can
result in degradation that is larger than the sum of
the parts. By the same token, unilateral actions to
deal with such problems will be less than optimally
effective. Finally, different regions and nations have
varying perspectives and priorities on the urgency
of many environmental issues. These complexities
make the production of comprehensive, policy-
relevant assessments a challenging task.

THE GLOBAL ENVIRONMENT
OUTLOOK PROJECT

In 1995, the Governing Council of the United
Nations Environment Programme (UNEP), at its



eighteenth Session, called for the preparation of a
new, comprehensive report on the state of the global
environment now and in the year 2015 (UNEP,
1995). The document should be prepared, it sug-
gested, in close co-operation with relevant interna-
tional, regional, and national organizations and in-
stitutions. The Governing Council recommended
that the report include essential problems of and
threats to the environment, basic trends in environ-
mental change, and the global effects of expected
economic development, population increase, and
consumption and production patterns. It further
requested the inclusion of recommended action and
measures,such as institutional and legal changes, that
could effectively reverse unwelcome trends.

The Global Environment Outlook (GEO) Pro-
ject is UNEP response to the Governing Council’s
request. It addresses five questions:

® What are the major regional and global envi-
ronmental problems, both current and emerg-
ing?

e What are the major demographic, social, and
economic driving forces behind the observed
problems and trends?

® Where are we heading if we continue doing
“business as usual”?

® Where do we want to be heading?

® What is being done to address environmental
concerns and what can be done in the future
to move forward on the path of sustainable
development?

The GEO Project has two main tracks:

® 3 global environmental assessment process
that is cross-sectoral and participatory, incor-
porating regional views and perceptions and
building consensus on priority issues and ac-
tions through dialogue among policy-makers
and scientists at regional and global levels; and

® 1 biennial environmental assessment report se-
ries that reviews the state of the world’s envi-
ronment through identifying major environ-
mental concerns, trends, and emerging
issues—together with their causes, impacts,
and societal responses—to provide guidance
for international environmental policy formu-

The
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lation, action planning, and resource alloca-
tion.

The GEO Assessment Process

To implement its goals, the GEO Project will rely
increasingly on a global network of Collaborating
Centres, a series of regional consultations, four sci-
entific working groups, and United Nations agency
participation through the System-wide Earthwatch
co-ordination function of UNEP. (See Box 1.1.)

The process is designed to provide in the long
run an effective mechanism for international envi-
ronmental policy setting, engaging experts and de-
cision-makers from industrial and developing
worlds and from international agencies as equal
partners. Its primary product will be the GEO
Report Series. Each report in the series will build on
previous ones, expanding on the issues and linkages
identified as requiring closer political, public, and
scientific scrutiny. The series will include a decadal
State of the Environment Report—2002.

The process endeavours to gradually become an
umbrella for global and regional environmental
assessments, providing a framework and a mecha-
nism for wide participation and co-operation that
will also help build the capacity in developing
countries for conducting integrated, policy-relevant
assessments. As such, it should become a way to
integrate and link sectoral and regional assessments,
as well as a mechanism for aggregating and dissemi-
nating their results.

GEO-1

This volume—GEO-1—is the first product of the
GEO Project. It provides a snapshot of a process in
the making and aims to move the process along by
documenting its progress. The principal focus of
GEO-1 is a review of major environmental issues
from regional perspectives, and an initial evaluation
of some existing and a few promising policy re-
sponses that address regional priority concerns. It
also takes a first glimpse at the future using quanti-
tative analysis techniques.
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Regional Perspectives:

In all regions it appears that politics and envi-
ronment are increasingly inseparable. Widespread
access to the media and modern communications
in democratic societies, with the associated availabil-
ity of environmental information empower indi-
viduals and interest groups to stimulate public policy
response. Political changes sweeping through much
of the developing and rapidly industrializing worlds
suggest further dissemination of these technologies
with accompanying transparency,access to informa-
tion, and accountability.

Widespread poverty, the burden of increasing
population without accompanying development,
urbanization, and equity questions still menace sus-
tainable development while acceptance is growing
world-wide of the need to seek solutions together
on a global scale. And, even though less developed
regions have become involved increasingly in inter-
national environmental negotiations, survival strate-
gies addressing the immediate needs of the poor
often dictate short-term actions. As a result, imme-
diate needs are often met through, for example,
uncontrolled expansion of cultivation in wilderness
areas and inadequate land management to support
food production.

Even when technologies are available, eco-
nomic pressures tend to slow change in industrial
and industrializing countries, retarding the intro-
duction of cleaner and more efficient production
methods and reduced consumption. Unfortunately,
in most regions there is only embryonic acceptance
and application of preventive and remedial actions
that—if taken sooner rather than later—would assist
sustainable development in all regions.

Interaction of Environmental
Problems

Environmental problems are mostly complex in na-
ture with a myriad of interactions occurring both
within and between the atmosphere and biosphere.
Greenhouse gases and acidifying pollutants produced
by industry, for example, have been shown to worsen
the problem of ozone layer thinning when they
interact. Sulphate aerosols, the by-products of industry
and transport systems, have been found to mask the
effects of global warming in the short term, particu-
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larly in industrialized areas of the northern hemi-
sphere. Integrated solutions are therefore essential to
halt complex environmental degradation of these
types and to ameliorate their effects.

Although there is overall recognition that many
specific environmental problems are inextricably
linked to or influenced by one another, North
America and western Europe are taking the lead in
addressing such complex environmental concerns
in an integrated manner through inter-agency ap-
proaches and multi-disciplinary teams within agen-
cies. Action is also beginning to be taken in this
regard in the industrialized quarters of Asia and the
Pacific, Latin America,and West Asia.

Major Issues

Land

Issues pertaining to land are of greatest concern in
regions where food security is a priority, notably in
Africa and West Asia. Land availability, abatement of
land degradation, and efficient land management are
driven by the food security demands of growing
populations, which result in expanded cultivation and
agricultural intensification—unless met by food trade.

In countries with limited economic resources, the
food trade option is not generally sufficient to cover
the magnitude of growing needs. Rapid introduction
and adoption of intensification technologies are also
limited by economic and cultural complexities, leav-
ing the expansion of cultivation into marginal lands
and wilderness areas as the prime short- to medium-
term option for increasing production. As a conse-
quence, forests, woodlands, or grasslands are destroyed
or degraded and natural ecosystems are fragmented,
with negative impacts on biodiversity. Poor land
management further increases susceptibility of soils to
erosion, reduces moisture retention, and accelerates
leaching of nutrients. Degradation feeds back into a
cycle of declining productivity and, in the worst cases,
desertification or the irreversible degeneration of
marginal lands.

Considerable anxiety still remains in several
regions (Africa, Asia-Pacific, and West Asia) where
there is a relative scarcity of land per capita and land



quality is poor. Waterlogging, salinization, and ero-
sion (by both wind and water) of soil resources are
of special concern, while desertification remains a
serious worry in the drier zones of the regions. Loss
of limited agricultural land to alternative uses is
another particular concern in West Asia.

Human-made fire influences land degradation
in the woodlands and grasslands of Africa, and the
problem is complicated by long-established cultural
practices. The residual impacts of civil conflict in
Africa also pose problems regarding the availability
and degradation of land. Significant tracts of land
remain effectively inaccessible due to the wide-
spread laying of mines during past military conflicts
and the environmental impact of refugees is sub-
stantial in a number of countries.

Limited land availability is also of particular
concern to small island states world-wide. Land
degradation through erosion and significant deser-
tification of drylands in the past is an ongoing
problem in Latin America. Despite the remaining
high number of natural ecosystems in Latin Amer-
ica, unrestrained expansion of the agricultural fron-
tier there could have serious impacts on wilderness
areas.

In Europe, problems of land degradation relate
mainly to irreversible erosion, acidification, and
pollution of soils and the subsequent economic
impacts. Generally speaking, soil degradation is no
longer a priority concern in North America, given
the widespread adoption of conservation-based
farming practices. More attention is placed on prob-
lems relating to land pollution, and water contami-
nation. Improving poor agricultural practices, where
evident, is vigorously targetted in order to reduce
erosion and productivity losses.

Forests

The decline of natural forest in developing regions
has been considerable between 1980 and 1990. Total
losses in the tropics have been greatest in Latin
America and the Caribbean, followed by those in
Africa and in Asia and the Pacific. Industrialization,
population growth and related agricultural expan-
sion, and forest product trade are the main driving
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forces in reducing forest cover in these regions.
Rates of deforestation are of particular concern in
Asia and the Pacific, and in the highland states of
West Asia.In West Asia, the opening up of woodlands
has caused increased susceptibility to erosion and
land degradation in general.

In Africa, remaining forests are under great
pressure from agricultural expansion and the use of
wood as fuel, with pressure likely to increase with
rising population, continued dependence on subsis-
tence agriculture, and an absence of alternatives to
wood as fuel. Declining productivity, increased cli-
matic variability, and greater susceptibility to flood-
ing have also been attributed in part to accelerated
deforestation on the African continent.

Forest area is currently rather stable in Europe
and North America, as it has been for the past
century. However, forests in Europe suffer from
acidification, and the boreal (northern) forests in
Siberia are being heavily exploited. The removal of
old-growth forests raises protests in North America
and Europe.

Biodiversity

Conservation of biodiversity is of concern in all
regions, with most countries having adopted the
principles of the Convention on Biological Diver-
sity. As a result, many have taken steps domestically
to protect and conserve natural habitats and related
biodiversity. The degree of success and national
priority accorded to biodiversity varies widely
across regions, however.

Latin America accords biodiversity a high prior-
ity, while Asia and the Pacific more recently accepted
its legitimacy as an issue of both national and inter-
national concern. Both Europe and North America
accord a high priority to the conservation of biodi-
versity, although the United States has not signed the
Convention on Biological Diversity. Many African
countries, with a view toward the economic poten-
tial of revenues from wildlife tourism, also recognize
the need for biodiversity conservation.

Yet competition for scarce land resources and
the rising demand for food production represent
important constraints. Habitat loss caused by devel-
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opment pressure and the overexploitation of fisher-
ies, ground-water depletion,and hunting are threat-
ening biodiversity. Fish stocks in parts of North
America and Europe have also been seriously de-
pleted. One of the more pernicious effects world-
wide of deforestation and the conversion of other
natural lands such as woodlands and grasslands 1s the
fragmentation of habitats and the negative effect this
has on biodiversity.

Water

On a global scale, the problem of water is more a
case of distribution and quality than one of quantity.
Water is rarely a region-wide concern, with some
notable exceptions, but all regions have some prob-
lems related to either ground-water or surface water
resources.

The development and efficient management of
water resources is of particular concern in West Asia
and parts of Africa, particularly the Sudano-Sahelian
belt and the Horn of Africa. Not only is there
relative scarcity of water resources, but these loca-
tions also face high evaporation rates, high levels of
anticipated future demands, and the transboundary
problems associated with water resources. Measured
against the future requirements of urban centres,
agriculture,and industry,access to adequate quantity
and quality of water will soon become problematic
in those areas of West Asia, Africa, and the parts of
Latin America that have mega-cities. In some cases,
competition for water may lead to conflicts over
transboundary resources.

In other regions, overexploitation of surface
waters disrupts flow regimes, affecting aquatic eco-
systems and the quantity and quality of water sup-
plies downstream, a situation that can lead to hostility
between water users. Overexploitation of ground
water lowers water tables, which may damage wet-
lands, cause ground subsidence, and induce salt-
water intrusion in coastal aquifers.

Many cities world-wide that depend on ground
water as the primary water supply are experiencing
problems caused by the deterioration of these re-
serves. In large cities in many regions, the discharge
of inadequately treated sewage subjects aquatic

Global Environment Qutlook

communities to severe deoxygenation and possibly
ammonia toxicity. Humans risk microbial infection
if recycled water is not adequately treated, as hap-
pens in areas marginal to cities, including those
mega-cities in the less developed parts of Asia and
Latin America.

Europe also suffers from contamination of
much-needed ground-water resources as well as
shared surface water resources as a result of excessive
agricultural fertilizer and pesticide use. Concerns
over water in North America relate mainly to mu-
nicipal supplies and rural water quality and their
consequent impact on health.

Marine and Coastal Environments

A high proportion of the world’s population resides
in coastal areas, and many more derive benefit from
marine resources such as food, employment, or
tradable commodities. Marine coastal ecosystems
and the accompanying biodiversity are particularly
vulnerable to land-based sources of contamination.

An estimated one third of the world’s coastal
regions are at high risk of degradation, with the
greatest threat apparent in Europe. Asia and the
Pacific, the wider Caribbean, and West Asia also face
problems related to land-based sources of urban
waste discharge and industrial pollution. Shipping
traffic and oil spills represent a particular threat in
West Asia and the Caribbean. Threats to the coastal
and marine resources in Latin America and the
Caribbean rise considerably with tourism, infra-
structure development, and the discharge of sedi-
ment, waste, and industrial contaminants. Coastal
erosion is a growing problem in a number of African
countries where local communities are adversely
affected by changing sedimentation patterns due to
upstream dam construction or increased erosion in
degraded catchments. Eutrophication in the Baltic,
Black, and North seas is also a problem—and a
severe one in localities bordering the Mediterra-
nean and Caspian seas.

The overexploitation of marine fisheries and
the economic impact of such practices cause wide-
spread concern in parts of Asia and the Pacific,
North America, Europe, and West Asia. In addition,



small island states and coastal communities of
South-East Asia, the Pacific, the Caribbean, and
low-lying areas of Europe have special concerns
over the future impacts of climate change on sea
level, especially as the precise local effects cannot yet
be determined. Climate change may also affect
ocean mixing and circulation patterns, with signifi-
cant repercussions on the productivity of marine
ecosystems and the location of fisheries.

Atmosphere

Polluted air has many adverse impacts: on human
health, through inhalation of harmful gases and
particulates; by damaging biotic and ecosystem
functions; through accelerated deterioration of
building materials; and by inducing climatic distur-
bances. In the short term, it is the human health
risks, especially chronic respiratory illnesses, that are
of greatest concern.

Damage to ecosystems through acidification
and acid rain is also causing growing anxiety in some
regions. Once regarded only as a problem in Europe
and parts of North America, airborne pollution has
become apparent in parts of Asia and the Pacific and
in Latin America—fuelled literally by the by-prod-
ucts of industrialization. The cause lies largely in the
burning of fossil fuels for industry and transport in
countries with developed and rapidly growing mar-
ket economies. The long-range transportation and
transboundary effects of such atmospheric processes
are increasingly of global concern.

The concentration of people and activities close
to urban and industrial areas 1s of particular concern
in Europe—especially in eastern Europe, where
poor air quality is considered the most common
environmental problem. Large cities in Asia and the
Pacific, Latin America, and North America also
experience problems oflocal air pollution. The rapid
growth of a number of African cities points to
emerging problems of poor urban air quality there
in the near future.

The Montreal Protocol clearly illustrated the
ability of the international community to quickly
mobilize and respond to a scientifically identified
environmental problem stemming from ozone de-
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pleting substances. Despite coordinated action
world-wide, damage to the ozone layer continues
faster than expected. The resulting increase of ultra-
violet-B radiation in the lower atmosphere has
adverse impacts on human health (skin cancer, cata-
racts,and reduced immune efficiency), on terrestrial
and aquatic ecosystems (reduced species survival
and productivity), and on building materials (faster
deterioration). While ozone depletion continues in
the upper atmosphere, rising ozone concentrations
in the troposphere have focused world attention on
the extent of the human contribution to this prob-
lem.

Global warming is yet another universal prob-
lem emanating from a changing atmosphere. All
regions express concern over global warming and
place emphasis on the need for adaptive mechanisms
to cope with accompanying climate variability and
sea level change.

Urban and Industrial Environments

Developing and rapidly industrializing regions, faced
with rapidly increasing populations as a result of high
birth rates and in-migration, are battling with the
accompanying environmental problems of unplanned
urban growth and emerging mega-cities (those with
more than 10 million inhabitants). Estimates indicate
that by the year 2000, 21 cities will fall in this category.
The rise of such cities in Asia and the Pacific, Latin
America, and Africa has been accompanied by the
proliferation of slums and squatter settlements without
access to basic infrastructure, water, or sanitation. East-
ern Europe is also affected to some degree by this
phenomenon, as are a number of cities in West Asia,
especially those experiencing massive rural-to-ur-
ban migration.

The resultant concentration of people and of
industrial and domestic effluents and waste impose
unwieldy demands on urban environments. Poor
urban and solid waste management in African cities
is particularly problematic in view of the potentially
damaging effects on human health. At the same
time, there is a move in western Europe and North
America toward greening cities and encouraging
reduced urban population densities. The increasing
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number of single-person households in these latter
regions, however, is placing increased demands on
energy resources and the management of wastes.

Wherever management and disposal of indus-
trial and domestic waste is inadequate, these sources
of soil and water contamination pose potential
hazards to human and ecosystem health. Conse-
quently, improved waste management is a priority
in urban and industrial areas of Europe. Changing
consumption patterns and recycling are encouraged
by governments, but thousands of contaminated
sites remain due to improper waste disposal, particu-
larly in Eastern Europe and the former Soviet
Union.

Investment in new technologies is helping im-
prove waste management in much of western
Europe. In the Asia-Pacific region, rapidly growing
economic activity and populations have stimulated
solid and industrial waste generation to the extent
that it now poses a serious environmental health
problem.

In the industrializing countries of Latin Amer-
ica, industrial effluent and solid wastes pose increas-
ing hazards to human health because of the close
proximity of large populations to the contaminants.
Waste management receives serious attention
throughout North America due to the ever increas-
ing quantities of municipal and industrial waste
generated. The region is the leading producer of
waste on the planet.

Chemical pollutants are emerging world-wide
as a pervasive environmental concern of highest
priority. Environmental emergencies involving
chemicals appear to be steadily increasing, and
mounting evidence is being put forth about serious
health risks posed by persistent organic pollutants.
Radioactive pollution remains a top environmental
concern of countries in northern and eastern
Europe, particularly those of the former Soviet
Union.

Global Environment Qutlook

Polar Environments

The Arctic and Antarctic regions represent the
world’s largest remaining natural areas and pristine
environments. Polar regions have long been recog-
nized as important indicators of the planet’s overall
health, especially with regard to global warming,
long-range transport of pollutants, and, in the case
of Antarctica, atmospheric ozone concentrations.
For these reasons, universal concern generated in-
ternational action regarding the state of the envi-
ronment in both regions.

In the Arctic, overexploitation of fisheries, min-
ing, the preserice of forest industries, and infrastruc-
ture development all threaten natural habitats and
open the possibility for direct degradation and pol-
lution of resources. A fragile ecosystem, the region
is particularly sensitive to land degradation and
erosion. Biodiversity is also fragile, with few but
highly specialized and adapted species.

Military and industrial interest in the Arctic has
had a negative impact through dumping of radio-
active wastes and accidents involving similar mate-
rials. While radioactivity of Arctic seas is low com-
pared with other north European seas, it is still
considered one of the main threats to the Arctic
environment. Traditional societies have also in-
creased their exploitation of resources through a
shift towards non-traditional activities.

The vast extent of Antarctica’s sea ice and con-
tinental ice sheet are especially important with
regard to the modelling and assessment of climate
change and sea level rise. Its unique geographical
location and pristine environment also enable the
monitoring of air pollution against a background of
minimum intetference and high sensitivity to
change. Antarctica has unique marine and terres-
trial life forms that require protection from growing
international interest in the continent. Related
tourism is a growing industry that can have a serious
impact if not controlled.
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Severe droughts have seriously affected both agri-
culture and wildlife and caused deaths and severe
malnutrition. With each drought cycle, desertifica-
tion increases. Currently, 36 countries in Africa are
affected by drought and some degree of desertifica-
tion (UNEP, 1994). The risk of drought is high in
the Sudano-Sahelian belt and in southern Africa.

Land degradation, which includes degradation
of vegetation cover and soil degradation, has been
identified as a major problem in Africa. The extent
of the problem continent-wide is difficult to deter-
mine precisely due to lack of data, particularly on
vegetation cover degradation. The Global Assess-
ment of Soil Degradation (UNEP/ISRIC, 1990;
UNEP, 1991¢) estimated that about a half-billion
hectares in Africa are moderately to severely de-
graded, corresponding to one third of all cropland
and permanent pasture on the continent. Some
national reports, especially in northern Africa, indi-
cate much higher percentages of degradation.

The main causes of the soil degradation are
overgrazing, particularly in drylands; extensive
clearing of vegetation for agriculture; deforestation;
extensive cultivation of marginal lands; the use of
inappropriate agricultural technology; poor man-
agement of arable lands; and droughts (UNECA,
1992; Thomas and Middleton, 1993; Ohlsson, 1995).
(See also Figure 2.1.) Other contributors, particu-
larly in the southern African countries, are thought
to include land shortages, usually due to the unequal
distribution of land, and the modernization of ag-
riculture that has led to marginalization of subsis-
tence farming (Dahlberg, 1994). All these activities
lead to depletion of soil fertility, water and wind
erosion, and salinization (UNEP/ISRIC, 1990;
Thomas and Middleton, 1993).

Land degradation is exacerbating the existing
natural constraints on agricultural production, in-
cluding poor soil quality, variable climatic condi-
tions, and reliance on rainfed agriculture. About 90
per cent of African soils are deficient in phosphorus,
a key nutrient in the production of biomass. These
soils also have low content of organic matter, and
low water infiltration and retention capacity due to
surface crusting. Moreover, about half the cultivable
land (or three quarters of land dlready cultivated) is
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under arid and semi-arid conditions,so potential for
irrigation is limited (World Bank, 1995).

Agriculture is the fuidamental economic activ-
ity in most African countries, averaging 20-30 per
cent of gross domestic product (GDP) in sub-Saha-
ran Africa, and 55 per cent of the total value of
exports (excluding the oil-producing countries). Yet
land degradation, coupled with rapid population
growth, is increasing deficits in food production and
food insecurity. Although a serious information gap
exists regarding the productivity impacts of degra-
dation, rough estimates indicate that, on average,
land areas affected by degradation have lost about
20 per cent of their productivity during the last
decade (World Bank, 1995).

Forests

The 1990 Forest Resources Assessment by the
United Nations Food and Agriculture Organization
estimated the extent of forests and other wooded
land in Africa as about 1.14 billion hectares (ap-
proximately 38 per cent of total land area) some of
which is in drylands.

The total area of tropical forests in Africa in
1990 was estimated to be approximately 530 million
hectares, compared with 569 million hectares in
1980 (the average annual rate of deforestation was
0.7 per cent). (See Figure 2.2.) Africa’s rainforests
covered about 7 per cent of the land surface in 1992,
representing slightly less than 20 per cent of the total
remaining global rainforests. The forests of Africa are
the most depleted of all the tropical regions, with
only 30 per cent or so of the historical stands still
remaining (UNEP, 1994).

Africa’s closed canopy tropical moist forests
range from the mangroves of Senegal on the west
coast to the montane forests of Jevel Hantara near
the eastern tip of Somalia. Most of the countries of
western Africa were once clothed in forest from the
coast to deep inland. Central Africa still contains vast
and more or less continuous stretches of rainforest.
Around 80 per cent of the rainforest on the conti-
nent is concentrated in this area, particularly in Zaire
(see also Box 2.1, on the Congo Basin). Moving to
the south of the continent, the main forest block
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Wetlands cover about 1 per cent of Africa’s total
surface area and are found in every country
(WCMC, 1992). The largest include the Zaire
swamps, the Sudd in the Upper Nile, the Lake
Victoria and Chad basins, the Okavango Delta, and
the floodplains and deltas of the Niger and Zambezi
rivers. The diversity of flora and fauna of wetlands
in Africa is immense and in many places unknown,
with endemic and rare plant species and wildlife,
including migratory bird species (UNEP, 1994).
Many wetlands are under threat from conversion
(drainage and filling), overuse, pollution from farm
runoff and untreated urban and industrial effluents,
and unplanned development. Also, the fact that
freshwater fish are a primary source of protein and
income in many local communities can threaten
biodiversity. Furthermore, a substantial number of
species in water masses are threatened with extinc-
tion from new species that were introduced in the
absence of environmental impact assessments
(WCMC, 1992), as happened in Lake Victoria
(Roest, 1992).

The African coastal region is vast, and includes
a variety of habitats. Diversity of fish species is high,
with more than 4,000 species reported. Some of the
most numerous and economically most important
fish species are tuna, marlin, and billfish; tuna is a
significant source of foreign exchange for a number
of countries.

Various kinds of human activities are harming
biodiversity in terms of habitat loss and degrada-
tion, resulting in, for example, loss of medicinal
and aromatic plants of high value. Cultivation is
perhaps the most significant cause of damage to
ecosystems, involving large land areas and altera-
tion of the landscape. The savannah was also
greatly enlarged (usually at the cost of forests)
through burning to improve grazing for livestock
and to facilitate wild game hunting, forest clear-
ance, and massive increases in the number of cattle
(WCMC, 1992).

The margins of the seas are affected by humans
almost everywhere. Habitats are being lost forever
to the construction of harbours and industrial in-
stallations, the development of tourist facilities and
mariculture, and the growth of settlements and
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cities. Increasing coastal erosion as well as pollution
is also evident.

The adverse effects of poverty on biological
resources are compounded by exploitation by a
small but influential and affluent segment of the
African population and by commercial firms has-
tening to satisfy market demands that often origi-
nate in other regions (UNEP, 1994).

African countries have taken steps over the
years to conserve their biodiversity in its various
forms. Protected areas have been established, for
example, although they do not cover the full
spectrum of biodiversity in the major ecosystems.
The continent has 727 protected terrestrial areas
(approximately 5 per cent of the total land area)
and 112 protected marine areas (WRI/UNEP/
UNDP/WB, 1996).

A few countries (in particular, Kenya, Zim-
babwe, and South Africa) have used one aspect of
biodiversity—wildlife—for tourism development.
Africa’s share of international tourism was only 2
per cent in 1990 (World Bank, 1995), but it is a
growing economic activity: for example, in south-
ern Africa the number of tourists doubled between
1990 and 1994, and tourism contributed to about
3.4 per cent of the regions economy in 1994
(Hulme, 1996).

Although Africa’s biodiversity generates consid-
erable revenue, both for Governments and busi-
nesses as well as for industrial countries’ commercial
interests, more equitable distribution of these reve-
nues to landowners adjacent to protected areas is
needed to ensure the full and effective participa-
tion of local populations in the tasks of conserva-
tion and sustainable use of biological resources
(UNDP/FAOQ, 1980; Makombe, 1993).

Water

The availability of water in Africa is highly variable
both in space and in time. Precipitation over the
continent varies from practically zero over the Horn
of Africa and the Namibian Desert to more than
4,000 millimetres a year in the western equatorial
region. A large proportion of the continent is semi-
arid, receiving between 200 and 800 millimetres a















Yet the urban population soared from 83 million in
1970 to 206 million in 1990 (Morna, 1996),and the
number of cities with more than a million inhabi-
tants increased from only one 30 years ago to 18 by
1990 (World Bank, 1995). Lagos in Nigeria and
Cairo in Egypt are the world’s fifteenth and eight-
eenth largest cities, with average annual population
growth rates in 1990-95 of 5.68 and 2.24, respec-
tively (WRI/UNEP/UNDP/WB, 1996). In the
least developed countries, urban growth rates are
among the highest in the world, at nearly 5 per cent
a year. Between 1990 and 1995, some of these
countries, including Burkina Faso and Mozam-
bique, registered urban growth rates of more than 7
per cent a year (WRI/UNEP/UNDP/WB, 1996).

The main causes of urbanization are rapid
population growth, natural disasters, ethnic tensions,
and armed conflict. With 7 million refugees and 17
million internally displaced people, Africa has the
highest number of people in the world forced to
leave their homes (Morna, 1996). Additional reasons
for rural-urban migration, which are generally true
for developing countries, include the prospect of
jobs and higher incomes in urban areas, poverty and
lack of land in rural areas,and declining returns from
agricultural commodities. (See also the discussion of
social causes of environmental deterioration later in
this section.)

Most African cities have not been able to de-
velop the basic environmental services (such as solid
waste disposal systems, sewage treatment, and ade-
quate industrial and vehicle pollution control) to
keep pace with the rapid growth of new urban
dwellers. This has led to a steady deterioration of the
urban environment, with a particularly strong impact
on poorer people. For instance, urban health hazards
resulting from a lack of clean water and proper sani-
tation particularly affect the poor. Reliable data are
lacking on the scale and intensity of urban poverty in
Africa. Although the incidence of rural poverty is still
significantly higher, it seems that the difference is
narrowing (WRI/UNEP/UNDP/WB, 1996).

Much of the urban population growth is in
coastal cities. In North Africa, for example, the
coastal zones along the Mediterranean are the most
inhabited areas (Serhal et al., 1994). The rapid growth

Regional Perspectives: Africa

of coastal cities is one of the most pressing environ-
mental concerns in the subregion (CEDARE, per-
sonal communication, 1996). Coastal zones bring all
the pressing environmental issues together in one
place—those related to agriculture, fisheries, water
management at the interface between marine and
river systems, infrastructure, and urban and indus-
trial development. Most Governments, even in in-
dustrialized countries, do not have robust institu-
tional mechanisms to deal with such complex
systems in an integrated manner (World Bank,
1995).

Air pollution levels in the region are still low,
but are emerging as a problem at local levels, par-
ticularly in major cities. In most countries and cities,
pollution is neither monitored nor controlled. There
is virtually no long-term study of pollutant impacts
at the local or regional level. The primary sources
of air pollution are coal and biomass burning, min-
ing and manufacturing industries, and vehicles.
Household burning of fuelwood, charcoal, and coal
creates indoor pollution and local health hazards,
and the burning of grasslands and forests also con-
tributes to particulates and elevated levels of carbon
dioxide in the atmosphere. The harmful effects of
pollution are exacerbated by poor nutrition. Air
pollution is emerging as a major problem in South
Africa and to some extent in Zimbabwe, in areas
where energy use and industrial development are
essentially based on mineral coal (SARDC, 1994a;
Ohlsson, 1995; Dalal-Clayton, 1995).

Underlying Causes

Environmental deterioration in Africa is intricately
linked to poor economic performance and poverty.
The chain of dependencies is all too familiar: rapid
population growth and poverty accelerate defores-
tation and the expansion of agriculture into mar-
ginal areas, leading in turn to land degradation,
which exacerbates food insecurity, loss of biodiver-
sity, decline in water quality, and decrease in health
status (UNEP, 1995).

Taken in isolation, any one link in the chain is
neither entirely irrational nor perverse. Large fami-
lies, for example, ensure an adequate labour force to
cope with increasing time costs for gathering fuel
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and water, clearing of new land, or moving herds
farther afield in the dry season (World Bank, 1995).
Clearing a patch of forest and selling the timber to
buy improved agricultural technology may be the
most sustainable form of conversion in that situ-
ation.

The largest unknowns in the equations of en-
vironmental degradation are not the states and mag-
nitudes but the relative importance of the driving
forces and what actually drives what. Such knowl-
edge would allow progress beyond the usual truisms
and tautologies—for example, that economic devel-
opment is a key to protecting and improving the
environment and that growth must be environmen-
tally sustainable to achieve the necessary economic
development.

Social

The population of Africa is approaching 700 million
(UNFPA, 1994). The current annual a.\rerage growth
rate is about 2.9 per cent and nearly half the
population is below 16 years of age, yielding a
population doubling time of 20-30 years. At this
rate, the regional population will exceed 1 billion
by 2005 (World Bank, 1995).

The African Common Position on Environ-
ment and Development (UNECA, 1992) states that
the regional problem is not so much the high
population growth rate but its distribution: a
number of countries in Africa are underpopulated,
and their resources are underexploited. Neverthe-
less, rapid population growth may frustrate Govern-
ment efforts at meeting future demands for services
and jobs, and slowing it will not necessarily mini-
mize or eliminate existing levels of poverty, unem-
ployment, and unevenness in income distribution
(UNECA, 1993a).

While there is admittedly no evidence to show
that reducing the population growth rate would
solve poverty problems and regenerate abused en-
vironments, failure to do so will certainly worsen
the situation. A precautionary principle seems to be
emerging, and the consensus is that socio-economic
development and population programmes should
be planned and implemented simultaneously to
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ensure that the benefits of each are fully realized
(UNECA, 1993a).

Sub-Saharan Africa is home to an estimated 35
million international migrants, including some 4
million refugees. Out-migration from the inland
countries of the Sudano-Sahelian belt to the coastal
countries in West and Central Africa has been con-
siderable. In West Africa, for example, the coastal
countries are thought to have absorbed about 8
million people in the last three decades. These trends
are likely to continue and even to expand (World
Bank, 1995).

In several countries, migrants are not only pulled
towards cities by the prospect of jobs and higher
incomes, they are also pushed out of rural areas by such
factors as poverty, lack of land, declining returns from
agricultural commodities, war, and famine. Migration
is also often part of a complex household survival
strategy, in which families minimize risk by placing
family members in different labour markets. An esti-
mated 40-60 per cent of the annual urban population
growth in developing countries is due to rural-urban
migration, particularly where rural poverty is rampant
(WRI/UNEP/UNDP/WB, 1996; SARDC, per-
sonal communication, 1996).

Africa still needs to improve in the areas of
education and health. Since the promise of the 1990
Jomtien Conference on Education for All, slow but
steady progress is being made in most regions of the
world. In Africa, however, the downward trend in
educational enrollment of the 1980s has not been
reversed (UNDP, 1996). Repetition rates are exces-
sive, retention is poor, and the gender gap is high.
The health situation in Africa is cause for some
satisfaction, in that life spans have increased signifi-
cantly, in part from the impacts of concerted health
initiatives. Yet it remains a cause of outrage in that
preventable deaths, suffering, and loss of human
potential are still high (UNDP, 1996).

Conflict arising from political instability has
been a primary impediment to development in a
number of African countries. The social, economic,
and environmental impacts can be immense, as
demonstrated in the recent armed conflicts that
resulted in massive displacements and loss of human
life. The causes for these outbreaks have been largely



internal to the countries in question. Although
such conflicts may be more amenable to interven-
tion and management before they lead to vio-
lence, they also have wider implications: violence
spillover, refugee flows, and regional destabiliza-
tion. For example, the influx of Mozambican
refugees into Malawi had a catastrophic effect on
land and forest resources (Babu and Hassan, 1995).
Some conflicts and social unrest were the result not
only of political instability but also of ethnic ten-
sions, food insecurity, poverty, limited access to re-
sources, and land pressures.

Economic

Of the 30 poorest countries of the world, 21 are in
Africa (World Bank, 1995). The United Nations
Economic Commission for Africa points to the
scarcity of a financial capital base for the initiation,
stimulation, promotion, and sustenance of develop-
ment activities as being the root of underdevelop-
ment and environmental degradation in Africa
(UNECA, 1992). Availability and suitability of im-
ported technology to local situations is also a prob-
lem (SARDC, personal communication, 1996).

Lack of or slow growth, particularly in central
and northern Africa, has contributed significantly to
the overall low aggregate regional output. The an-
nual average growth rate from 1990 to 1993 was a
mere 1.5 per cent, barely half of the regional popu-
lation growth rate (UNECA,1993b). Western Africa
did better (2.7 per cent), while central Africa stag-
nated (UNECA, 1993b). In the last few years, how-
ever, nearly half the countries have diverged from
the general trend, reaching rates between 3 and 8
per cent, with three of them exceeding even the 8
per cent level (UNDP, 1996).

Poor people are most at risk from environ-
mental damage, whatever the cause. In economies
based on natural resources, which most African
countries are, resource degradation reduces the pro-
ductivity of the poor, increases their susceptibility
to extreme weather, economic and civil events, and
environmental health threats. Poverty also makes
recovery from such events even more difficult. Ex-
treme events, especially those related to weather,
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appear to be increasing in frequency in Africa
(World Bank, 1995).

Most African countries depend on primary
commodities for a significant part of their export
income. Yet the values of the continent’s agricultural
and mineral raw material exports have been falling
dramatically from the combined effects of stagna-
tion in industrial countries, substitution by synthet-
ics, and competition from, for example, the Com-
monwealth of Independent States (UNECA,
1993b).

Africa’s external debt continues to be a major
impediment to the achievement of accelerated eco-
nomic growth and development. The total debt
stock stood at US$313 billion in 1994, equivalent
to 234 per cent of export income and 83 per cent
of GDP. The debt burden was higher than that of
any other region. Four fifths of severely indebted
low-income countries (as designated by the World
Bank) are in sub-Saharan Africa, and the number is
increasing. In sub-Saharan Africa, the average per
capita debt servicing load was US$43, compared
with US$35 spent on health and education. Nine-
teen African countries have manageable debt bur-
dens, but even under the most optimistic assump-
tions, 24 countries will continue to face an
unsustainable debt burden (by World Bank criteria)
well into the twenty-first century.

There are also problems of high dependence on
foreign aid and marginalization in the flow of for-
eign direct investment (FDI). African development
has had very heavy involvement by donors, who in
some cases have provided the full funding for long-
term development investment activities (UNDP,
1996). But donor-driven development has not al-
ways been co-ordinated or fully appreciative of
Africa’s development efforts and priorities. While
FDI increased to Latin America and Asia, Africa’s
share of FDI remains at less than 2 per cent of total
flows (UNDP, 1996). A study by the United Nations
Conference on Trade and Development concluded
that, contrary to common perceptions, FDI in Africa
can be profitable and at a level above the average in
other developing regions (UNDP, 1996).

In the face of declining export earnings and
debt burdens, many Governments have tried to
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boost their cash crop production and timber sales.
This has led to further environmental damage as
well as forced poor farmers to move further onto
marginal lands (UNECA, 1993a). Many of the in-
stitutions and infrastructure supporting agriculture
often operate inadequately, with little impact on
food supply and a lack of support for agricultural
technologies (UNECA, 1993a).

Thirty-five African countries have been imple-
menting structural adjustment programmes for
more than a decade,and have putin place economic
reform measures in an attempt to correct some
fundamental economic imbalances and to support
private-sector development.Although African Gov-
ernments are committed to removing obstacles to
growth, current projections indicate that socio-eco-
nomic recovery is still not in sight for most countries
(UNDP, 1996).It has also been argued that structural
adjustment programmes have been leading to wider
gaps between rich and poor (Ohlsson, 1995).

Institutional

Political liberalization is spreading across Africa
(UNDP, 1996); pluralism and accountability are
more evident. In the last five years, 30 sub-Saharan
countries held national pluralistic elections. In the
wake of such changes, civil society is growing in
strength, with significant movements towards more
open communication,a freer press, decentralization,
attention to human rights,social justice,and popular
participation in the development process; evidence
of this includes the fuller inclusion of women in
positions of economic and political prominence
(UNDP, 1996). Grassroots participation and initia-
tives are playing an increasingly important role in
the process of policy-making and implementation
(UNEP, 1996b).

Yet institutional infrastructures to support
democratic changes often lag behind. Physical as
well as institutional infrastructures were designed to
support the colonial economy, not to promote pro-
duction diversity and industrial development in
general. Given a long history of dependence on
imported technological inputs, African countries
have only relatively recently begun to be involved
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in acquiring appropriate technological capability
(UNECA, 1993a), thereby increasing both local
capacity and competitiveness.

Financial institutions, too, need attention. In
many African countries, the banking system is weak
and in some cases bankrupt (UNDP, 1996). There is
dominance of State-owned banks, with Govern-
ment control of credit markets and interest rates. In
many countries, Government expenditures outstrip
revenues: 30 countries have fiscal deficits of nearly
10 per cent of GDP, draining savings from the rest
of the economy (UNDP, 1996).

A number of Governments, centres of com-
merce and learning, non-governmental groups, and
private and public donors, including United Nations
agencies, are actively working to expand the infor-
mation and telecommunication infrastructures in
Africa, so that Africans can become full actors in the
global information revolution. As the rest of the
world also adapts to this, the resistance of African
central Government and parastatal institutions to
communications entrepreneurship is fading, thereby
creating opportunities for information exchange
rather than information hoarding and exploitation.
The ensuing participation by a wide range of com-
munity sectors offers great opportunities for Africa
to compete effectively in an international market-
place and thereby bolster and accelerate develop-
ment.

Environmental

Some underlying natural environmental factors in
Africa reinforce the effects of the human-driven
causes of environmental degradation. One major
factor that affects the continent is the climate, which
is generally dry with frequent severe droughts and
highly variable rainfall. Droughts and the great
unevenness in the distribution of natural resources
(such as water and vegetation) are the predominant
impediments to development and are intrinsic to
environmental degradation. It is clear that Africa is
endowed with diverse and rich natural resources: the
greatest problem lies in the imbalance in the use of
these resources as a result of a combination of factors
discussed already. These include a lack of investment



capital, inappropriate technologies, and poor man-
agctnent.

Little can be done about the natural climate
variability save discovering, teaching, instilling, and
encouraging behavioural changes to adapt to pre-
vailing conditions. Global climate change could
disrupt the weather patterns and contribute to the
worsening of the natural climatic conditions. The
potential impact of climate change is a concern in
Africa.

The poor quality of soils is another constraining
environmental factor. In addition to the climatic
conditions, phosphorus deficiency, low content of
organic matter,and low water infiltration and reten-
tion capacity on much of the African soils have been
a limiting factor in agriculture. Unlike climate vari-
ability, however, this problem can be addressed: soil
quality can be augmented through considerable
investment in careful management and importation
of nutrients.

Natural disasters other than droughts that have
negative impacts on the environment and the sus-
tainability of economic growth include invasion by
desert locusts,storms,and floods. Although the need
is global, in Africa there is a particular sense of
urgency about understanding the causal links and
the relationships between the various driving forces
behind environmental problems in order to help
formulate policies that will work.
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number of quantitative analyses of transboundary
air pollution have been done in the past.

Although acidification of the environment has
until recently been regarded as a problem only in
Europe and North America, the problem has also
started to emerge in parts of Asia and the Pacific
region. It has been estimated that 38 million tons of
sulphur dioxide were emitted in 22 countries of Asia
in 1990, almost 56 per cent more than in North
America, and this is expected to be much higher in
the coming decades if effective mitigation measures
are not adopted (Shrestha et al., 1996). About 78 per
cent of these emissions originated from North-East
Asia (China, Republic of Korea, Japan, Hong Kong,
Mongolia, and Chinese Taipei).

A study done in a project sponsored by the
World Bank and the Asian Development Bank
(Hettelingh ef al., 1995) on acid rain and emissions
reduction in Asia shows that the areas with critical
loads of up to 320 milligrams per square metre per
year (that is, areas that are most susceptible to acid
deposition) are located in South China, the areas
south-east of Thailand, Cambodia, and southern
Vietnam. In 1990, the areas with an acid loading in
large excess of critical loads were located in south-
east China, north-east India, Bangladesh, Thailand,
parts of Indonesia, South Korea, southern Japan,and
small parts of the Philippines.

Biodiversity

The region encompasses parts of three of the world’s
eight biogeographic realms and includes the world’s
highest mountain system, the second largest rainfor-
est complex, and more than half of the world’s coral
reefs. Five of the 12 “mega-diversity” countries
identified by McNeeley et al. are in this region
(McNeeley et al., 1990). The rainforests of South-
East Asia contain some 10 per cent of the flora of
the world. The region as a whole encompasses two
thirds of the world’s flora. Almost all the nations in
the region (with the exception of Singapore and
Brunei Darussalam) depend heavily on direct har-
vesting from nature.

The flora and fauna of the region are more
threatened now than ever before. (See Figure 2.8.)
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The drive for increased agricultural production has
resulted in the loss of genetic diversity. Land under
rice cultivation rose between 1960 and 1970 by only
25 per cent, but production rose by 77 per cent due
to the replacement of traditional varieties with
higher-yielding, semi-dwarf varieties. By 2005, In-
dia is expected to produce 75 per cent of its rice
from just 10 varieties compared with the 30,000
varieties traditionally cultivated. In Indonesia, 1,500
varieties of rice disappeared during the period
1975-90 (WRI/UNEP/IUCN, 1992). Terrestrial
biodiversity loss in various ecosystems has been
identified as a major concern, but losses have still to
be quantified. Overall habitat losses have been most
acute in the Indian sub-continent, China, Vietnam,
and Thailand (ESCAP, 1995b).

The Indo-west Pacific is the centre of shallow-
water marine biodiversity. Coastal habitat loss and
degradation, combined with increased sediment,
nutrient, and pollutant discharge into coastal areas,
are a major cause of concern, particularly in the
insular countries of the region. Thailand alone lost
about 200,000 hectares of mangrove from 1961-93
(Government of Thailand, 1994). Conversion of
mangroves to shrimp mariculture and unsustainable
fishing practices such as blast fishing are widespread.
Although the impacts of such practices on regional
biodiversity are difficult to quantify, it has been esti-
mated that the rates of loss of coral reef and mangrove
habitats are among the highest in the world.

The underlying causes of losses of biological
diversity in the region include international trade,
particularly in timber (which results in forest habitat
losses); population growth (leading to accelerated
rates of land use change); poverty (in conjunction
with demand leading to unsustainable consumptive
use of “common access resources”); the introduc-
tion of non-native species (leading to destruction of
predator/prey equilibrium); and improper use of
agrochemicals (leading to loss of aquatic species).
Other major reasons for biodiversity loss include
loss of keystone species, extensive deforestation and
habitat loss, increased trafficking in animals and
animal body parts, large-scale conversion of land for
agriculture, and the construction of large-scale
dams.









deposits of up to 1,000 tons per year (GESAMP,
1991). In the port of Chittagong in Bangladesh, an
estimated 6,000 tons of crude oil is spilled annually,
while crude oil residue and wastewater effluent
from land-based refineries amount to about 50,000
tons per year (Khan, 1993). Approximately 5 million
tons of oil enter the Arabian Sea each year, while
the Bay of Bengal receives some 400,000 tons from
similar sources (ESCAP, 1995a). Similarly, oil pollu-
tion from shipping and offshore oil rigs is a concern
in East Asian seas.

Increased use of agro-chemicals in this region
is also a matter to be considered. Fertilizer consump-
tion rose 74 per cent in 1982-92, from 33.3 million
to 57.8 million tons (ESCAP, 1995a). Use of pesti-
cides, which contribute to enhanced agricultural
productivity, appears to be increasing, especially in
developing countries. An estimated 1,800 tons of
pesticides enter the Bay of Bengal annually
(Holmgren, 1994), and increased use of pesticides in
some areas has resulted in contamination of shell-
and finfish.

Loss of coastal habitats includes substantial loss
of mangrove forests in South-East Asia, particularly for
the construction of shrimp ponds and for paddy rice
cultivation, with negative impacts on commercial
fisheries that rely on species using the mangroves as
nursery areas. Thailand and the Philippines are clear
examples: some 208,218 hectares and 200,000 hec-
tares of mangroves, respectively, were cleared be-
tween 1961 and 1993 (GESAMP, 1993). Identical
problems because of shrimp culture have occurred
in Bangladesh, India, and Sri Lanka. One example
of this destructive sequence of events is the Chakaria
Sundarbans in eastern Bangladesh, which have been
almost completely cleared for aquaculture (ESCAP,
1995a).

Similarly, coastal construction (particularly for
tourist facilities), inland mining, and poor land use
practices have increased sediment loads in coastal
waters in countries such as Fiji, Indonesia, Malaysia,
and Thailand, with adverse impacts on sensitive coral
reef systems. At present, the status of coral reefs has
been significantly improved in Thailand, thanks to
the efforts of non-governmental organizations and
local people (OEPP, 1996).

Regional Perspectives: Asia-Pacific

Occurrences of “red tides,” a special plankton
bloom, has been an environmental problem of ma-
jor concern in the coastal areas of the region. In
addition to severely depleting oxygen levels,leading
to the mass death of aquatic organisms, the red tides
also cause a paralytic shellfish poisoning, with seri-
ous risks to human health. For example,an outbreak
of red tides in the Philippines in 1990 proved costly
for the fisheries and shellfish industries (ESCAP,
1995a). The frequency of the appearance of red tides
in Tolo Harbour,Hong Kong,ranged from 2in 1977
to 9 in 1994. China is also experiencing an increas-
ing threat of red tides in its coastal waters; there were
a total of 19 incidents of red tide in 1993 (ESCAP,
1995a).

A major cause for concern throughout the
region is overfishing and the use of destructive
fishing techniques, particularly in the highly diverse
coral reef systems. Most stocks throughout the re-
gion are currently being fully harvested, while a
number are being exploited at unsustainable levels.
Increasingly frequent and severe toxic algal blooms
and the eutrophication of bays and semi-enclosed
water bodies are growing problems throughout the
region. Coastal erosion resulting from increased land
subsidence from ground-water extraction, sediment
starvation as a consequence of inland dam and
irrigation barrage construction,and offshore mining
of sand are notable problems in some localities. The
high volume of maritime traffic and rising numbers
of international tourist arrivals pose additional
threats to marine and coastal environments.

Though the consequences of marine environ-
mental pollution are becoming increasingly evident,
the level of pollution in most coastal waters is still
reasonably manageable. Countries of the Asia and
Pacific region have joined various international and
regional agreements to resolve the problem. Over the
past five years, the situation in the coastal zone has
improved in a few localities. This has been helped
along by extensive use of remote sensing on a pilot
project basis to obtain data on suspended sediments in
a water column, topography, bathymetry, sea state,
water colour, chlorophyll-a, sea-surface tempera-
ture, fisheries, oil slicks, and submerged and emer-
gent vegetation, including mangroves and seagrass.
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only around 70 per cent of the waste in urban
municipal areas being collected and only some 5 per
cent of this being treated (ESCAP, 1995b). Solid
waste disposal is a particular problem in the small
island states due to their limited land area; disposal
areas have been used for land reclamation in some
of these countries, resulting in contamination and
pollution of surrounding coastal areas.

Extensive and reliable data on the generation of
hazardous wastes in the region are not available.
Rough estimates indicate that about 100 million tons
are produced annually, with as much as 90 per cent
generated in China and India (ESCAP, 1995a). About
60-65 per cent of these wastes end up in landfills; 5-10
per cent are dumped in the oceans;and only about 25
per cent are either incinerated or undergo physico-
chemical treatment (ESCAP, 1995a). However, there
is growing awareness in the region, especially in Japan,
China, and India, about the detoxification of wastes
and about immobilization by fabrication into bricks
and other usable products (ESCAP, 1995a). Another
issue of concern is wastes being brought into the
region for disposal.

Wastewater disposal poses another problem. In
many places, untreated domestic and industrial
wastes are discharged directly into canals and rivers.
Some Governments are in the process of taking
measures to increase the treatment of wastewater. In
1992, about 68.6 per cent of industrial wastewater
and 18.5 per cent of municipal wastewater generated
in China was treated (WRI/UNEP/UNDP, 1994).
The Government of Thailand has agreed in princi-
ple to establish a Central Waste Water Management
Authority to consolidate policies and institutions to
deal with this matter. The Government is also en-
visaging a role for private investments in setting up
treatment plants (Government of Thailand, 1994).
In Singapore, 36 industries were prosecuted in 1993
for discharging acidic effluents into the sewers (AS-
EAN, 1995). Singapore has significantly improved
its facilities for handling wastes and is ensuring a
stringent enforcement of standards.

With growing economic activities and consum-
erism, the quantity of solid wastes generated is
growing rapidly. Furthermore, large quantities of
industrial and hazardous wastes accompanying the
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expansion of industries that use chemicals in the
region has exacerbated the waste management
problem.

Underlying Causes

The root causes of different environmental prob-
lems vary considerably in Asia and the Pacific. Much
of the increasing severity of problems is driven by
the demographic situation, although other aspects
of the human condition—such as cultural, social,
and economic status; traditional and acquired tech-
nologies; institutional and legal systems; and chang-
ing consumption patterns—have all played a signifi-
cant role. Although high economic growth is being
achieved in many countries in the region, poverty
is still a problem at the root of several environmental
problems. Impacts on the environment caused by
the developed and the newly industrialized coun-
tries in the region, as well as the unsustainable use
of natural resources by those countries (and other
developed countries outside the region), have also
been considerable (NEPA, personal communica-
tion, 1996).

Social

Population size, growth rate, and distribution have
contributed significantly to shaping the environ-
ment in this region. Looking at demographic trends
(population growth rates and densities), the coun-
tries most likely to face environmental problems
include Maldives, Pakistan, and Bangladesh, closely
followed by Nepal, Vietnam, India, and the Philip-
pines (ESCAP, 1995a).

The levels of consumption in Asia and the
Pacific vary significantly among countries, but in
general as a region, the consumption levels are
modest—for instance, with regard to energy con-
sumption (and hence, lower per capita carbon diox-
ide emuissions) (ESCAP, 1995a). Nevertheless, the
high population growth rate has been found to
strongly correlate with rates of deforestation, expan-
sion of agricultural land, and increasing water scar-
city in some countries (ESCAP, 1995a). In recent
decades, pressure on arable land resulting from ex-
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soil erosion, land salinization, and loss of nutrients.
For example, it has been estimated that about 25 per
cent of the soil degradation in the region has
occurred directly from agricultural activities. Shift-
ing cultivation has been an important cause for land
degradation in many countries of this region: Bang-
ladesh, Brunei Darussalam, Fiji, India, Indonesia, the
Lao PDR, Malaysia, Myanmar, Nepal, Papua New
Guinea, the Philippines, Solomon Islands, Sri Lanka,
Thailand, and Vietnam (Dent et al., 1992). As noted
carlier, natural habitats are being destroyed, de-
graded, and depleted, accompanied by significant
loss of wild species.

The largest water user on a regional scale is the
agricultural sector, with more than two thirds of the
water abstracted from the region’s rivers, lakes, and
aquifers being used for irrigation. With regard to the
impacts of agro-chemicals, there is now consider-
able evidence that the leaching of fertilizer into
water bodies is a significant source of water pollu-
tion. In particular, excessive levels of nitrates and
other nutrients resulting from fertilizer application
are a major cause of eutrophication in surface water
throughout the region. The region’s use of fertilizers
increased from 11 million tons in 196870 to 52
million tons in 1988-90 (FADINAP,1992).1n 1990,
an average of 125 kilograms of fertilizer were used
per hectare,although this figure was exceeded in the
Republic of Korea, Korea DPR,, China, and Malay-
sia (ESCAP, 1995a). The intensification of agricul-
ture in recent years has also been accompanied by
the extensive use of pesticides (herbicides, insecti-
cides,and fungicides). Data on unintended pesticide
poisonings are not currently available.

Over the past two decades, there has been an
impressive growth in tourism in this region. This has
generally led to the creation of additional employ-
ment, increased flows of foreign exchange and in-
frastructural development, and the restoration of
cultural, religious, and heritage sites. Of 500 million
international tourist arrivals world-wide in 1993,
14.5 per cent (72.4 million) were registered in this
region, compared with 1.3 per cent in 1960 (WTO,
1994a, 1994b, 1994c).

Tourism growth has also had significant envi-
ronmental impacts, however, particularly in relation
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to important ecosystems such as mangroves, forests,
and coral reefs. Impacts on the physical environment
are largely related to tourism infrastructure devel-
opment (including resorts, hotels, and coastal zone
management activities), inducing soil erosion, land-
slides, sedimentation, and water pollution. For ex-
ample,unplanned development of infrastructure too
close to the shoreline has affected coastal natural
processes and led to beach erosion, particularly in
Fiji, Indonesia, Maldives, Malaysia, and Sri Lanka.
With the introduction of environmental impact
assessments (EIAs), such unplanned developmental
activities are being checked.

Coral reefs are one of the primary tourist at-
tractions in the region. Damage to coral reefs from
sedimentation is widespread, particularly in Thai-
land, where 51 per cent of coral reefs are under
threat (ESCAP, 1995a). Also, mangrove forests in
Thailand, Fiji, and the Philippines are currently
under threat from tourism-related developmentand
activities, including direct encroachment from hotel
and resort construction, exploitation for fuelwood,
and clearance for shrimp farming (OEPP, 1996).

Promoting liberal trade while maintaining and
strengthening protection of the environment and
natural resources is one of the great policy chal-
lenges of the decade. There has been a widespread
inflow of polluting industries and hazardous waste
from industrial nations, and an outflow of raw
materials and resource-intensive industrial products
to them.

The direct effects of agricultural trade liberali-
zation on Asian environmental resources are less
clear. However, increasing product prices are likely
to lead to greater demand of agro-chemicals. De-
mand for water could also rise, an important con-
sideration in countries with seasonal water scarcity,
such as Thailand. Studies of the impact of trade on
land resources have shown a positive correlation
between rate of forest conversion and crop prices
(Barbier and Burgess, 1992).

Similarly, the principal direct environmental
impact of manufactured goods and their export is
industrial pollution. While almost 75 per cent of
total world exports of “dirty” industries originates
from industrial countries, South-East Asias share
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and marine- and river-based floods; of geological
processes such as volcanic eruptions, earthquakes,
and tsunamis; and of climatic phenomenon such as
the El Nifio—Southern Oscillation that results in a
lower mean sea level in the east, failure of the
monsoon rains in India, and drought in Indonesia
and Australia. Vulnerability to natural hazards has
been increased in many coastal areas due to the loss
of habitats such as mangroves and coral reefs that
provided natural protection against marine-based
flooding.

Tropical cyclones, or typhoons, which are com-
mon in Asia and the Pacific, occur most frequently
over the north-west Pacific during June and No-
vember just east of the Philippines, with an average
of 30 typhoons per year (38 per cent of the world’s
total) (ESCAP, 1995a). In the Bay of Bengal, tropical
cyclones usually form over the southern end during
April-December and then move to the east coast of
India and Bangladesh, causing severe flooding and,
often, devastating tidal surges. The cyclones gener-
ated in the South Pacific Ocean frequently cause
devastation in small island countries such as Fiji,
Tonga, Vanuatu, Solomon Islands, and Samoa. Over-
all, the Philippines, Bangladesh, and Vietnam appear
to suffer most frequently from these large events.

Floods, which are the most common climate-
related disasters in the region, include seasonal
flooding, flash flooding, urban flooding due to in-
adequate drainage facilities, floods associated with
tidal events induced by typhoons in coastal areas,
and so on. In Bangladesh, one of the most flood-
prone countries in the region, as many as 80 million
people are vulnerable to flooding each year (ESCAP,
1995a). Another example is India, where 40 million
hectares are at risk from flooding each year, and the
average annual direct damage has been estimated at
US$240 million, although this can exceed US$1.5
billion when flooding is severe (ESCAP, 1995a).

[t has been observed that the impact of droughts
differs widely between industrial and developing
countries because of such factors as water supply
efficiency and behavioural patterns such as water use
efficiency. Most of the estimated 500 million rural

poor in this region are subsistence farmers occupy-
ing mainly rainfed land (ESCAP, 1995a). The
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drought-prone countries in this region are Afghani-
stan, Iran, Myanmar, Pakistan, Nepal, India, Sri
Lanka, and parts of Bangladesh. In India about 33
per cent of the arable land—14 per cent of the total
land area of the country—is considered to be
drought-prone, and a further 35 per cent can also
be affected by drought when rainfall is exceptionally
low for extended periods (ESCAP, 1995a). Nepal
has experienced severe droughts in the past. Also, the
Philippines, Thailand, Australia, and the Pacific is-
lands of Fiji, Vanuatu, and Samoa contain drought-
prone areas.

Landslides, which are very common in the hills
and mountainous parts of the region, occur fre-
quently in India, China, Nepal, Thailand, and the
Philippines. In addition to the primary cause—the
topography—Ilandslides are aggravated by human
activities, such as deforestation, cultivation, and con-
struction, which destabilize the already fragile
slopes. For instance, as a result of combined actions
of natural (mostly heavy rainfall) and human factors,
as many as 12,000 landslides occur in Nepal each
year (ESCAP, 1995a).

The region has recorded 70 per cent of the
world’s earthquakes measuring 7 or more on the
Richter scale, at an average rate of 15 per year
(ESCAP, 1995a). The countries badly affected by
earthquakes include Afghanistan, India, Iran, Japan,
Nepal, the Philippines, and the Pacific Islands.

Many of the countries in the region are located
along or adjacent to the Pacific Ocean Seismic Zone
and/or the Indian Ocean Seismic Zone. For in-
stance, 50—60 per cent of India is vulnerable to
seismic activities of varying intensity (ESCAP,
1995a). These areas are essentially located in the
Himalayan region and in the Union Territory of the
Andaman and Nicobar Islands. The September 1993
earthquake in Maharashtra State in Western India
claimed more than 12,000 lives (ESCAP, 1995a).

Similarly,about 80 per cent of China’s territorial
area (with 60 per cent of its large cities and 70 per
cent of its urban areas with populations over 1
million) is located in seismic zones (ESCAP, 1995a).
The most devastating earthquake in the world in
recent history, the Tangshan earthquake in China on
28 July 1976, claimed more than 240,000 lives
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(ESCAP, 1995a). Japan is located in the Pacific Rim
seismic zone.

Japan suffers a massive earthquake (Richter scale
8 or over) on average once every 10 years, and a
large-scale earthquake (magnitude 7 class) on aver-
age once a year (ESCAP, 1995a). In January 1995,
Japan suffered one of the worst earthquakes in
recent years at Kobe, which claimed 5,000 lives
(ESCAP, 1995a). The Philippines, which lies be-
tween two of the world’s most active tectonic plates,
experiences an average of five earthquakes a day,
most of which are imperceptible (ESCAP, 1995a).
And in New Zealand, an average of 200 perceptible
earthquakes occur each year, with one at least ex-
ceeding 6 on the Richter scale (ESCAP, 1995a).

Tsunamis, the tidal waves generated by earth-
quakes, affect many of the coastal areas of the region,
including those of Japan, Indonesia, and the Phil-
ippines. For example, the infamous Krakatau vol-
canic eruption during 1883 in Sunda Straits, Indo-
nesia, generated a 35-metre-high tsunami, which
claimed 36,000 lives (ESCAP, 1995a). Furthermore,
the tsunami of 17 August 1976 in the Moro Gulf
area of the Philippines caused some 8,000 deaths
(ESCAP, 1995a).

Volcanoes, like earthquakes, are located mainly
along the Pacific Rim. Countries of the region at
risk from volcanic eruptions include Indonesia, Ja-
pan, New Zealand, Papua New Guinea, the Philip-
pines, Solomon Islands, Tonga, and Vanuatu. Those
most frequently affected are Indonesia (129 active
volcandes). Japan (77 active volcanoes), and the
Philippines (21 active volcanoes) (ESCAP, 1995a;
Government of Japan, 1987).

Notable examples include the eruptions of
Mount Pinatubo mn Central Luzon, during the
period 12-15 June 1991, which affected about 1-2
million people (Lewinson, 1993), demolished the
surrounding forests, caused massive siltation of rivers
and coastal areas, and deposited volcanic ash in
surrounding areas and even across continents. In
New Zealand, Mount Tarawera had a severe erup-
tion in 1886, and the Ngauruhoe, which erupted in
1974, emits steam and vapour constantly (ESCAP,
1995a). In Papua New Guinea, the volcanic erup-
tion in 1994 near the city of Rabaul damaged about

Global Environment Outlook

40 per cent of the houses in the area (ESCAP,
1995a).

Environmental degradation and disasters are
very closely linked in this region. The countries that
suffer most from disasters are the same ones in which
environmental degradation is proceeding most rap-
idly. Similarly, poverty and vulnerability to disasters
are closely linked. There are some 3,000 deaths per
event in low-income countries, and less than 400
per event in middle- and high-income countries
(ESCAP, 1992). This reflects the absence of a suffi-
cient infrastructure in low-income economies to
mitigate the impact of natural disasters. Both Japan
and Pakistan are prone to earthquakes, for example.
The people of Japan,however,are far less vulnerable
because that Government has strictly enforced
building codes, zoning regulations, and earthquake
emergency training and communication systems;in
Pakistan, most people still live in top-heavy mud and
stone houses built on hillsides, increasing their vul-
nerability.

Encroachment of disaster-prone lands due to
rapid population growth is accelerating the vulner-
ability to disasters. It has been estimated that annual
flood losses in some countries are 40 times more
today than what they were in the 1950s (ESCAP,
1992). According to the Indian Government, one
out of every 20 people in the nation is vulnerable
to flooding (ESCAP, 1992). Simuilarly,in China more
than 85 per cent of the population is concentrated
on alluvial plains or basins along river courses that
constitute one third of its total land area (ESCAP,
1992).
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Pollution of land from a variety of contami-
nants (heavy metals, persistent organic pollutants,
nitrates, phosphates, artificial radionuclides, and so
on) is widespread, though the area affected is not
accurately determined. Among other effects, pollut-
ants may lower plant yields; enter food chains and
water supplies, rendering them unfit for human
consumption; and inhibit soil micro-organisms,
thereby disturbing natural decomposition processes.

Pesticides and fertilizers are major sources of
these pollutants. Industrial processes, fossil fuel com-
bustion, waste and wastewater sludge disposal, and
accidental release contribute significantly (EEA,
1995a). The Chernobyl disaster is a case in point.
After the event in 1986, over 23 per cent of the
territory of Belarus alone was affected by radioac-
tive fallout (Republic of Belarus, 1995). Large areas
remain contaminated more than 10 years after the
event, including 430,000 hectares of the worst af-
fected areas of Belarus, Russia, and the Ukraine,
which remain an “alienation zone,” and a further
9.4 million hectares of agricultural land that remain
contaminated with long-lived radionuclides (IAEA,
1996). Additional, less well-known cases of serious
radionuclide soil contamination in eastern Europe
and the CIS countries are associated with other
nuclear installations and test sites.

Other serious cases of contamination include oil
and heavy-metal pollution of soils around abandoned
military sites in the CIS countries,and oil leakages into
land and aquatic ecosystems during oil extraction and
transportation activities in western Siberia. It is esti-
mated that some 7—20 per cent of all oil extracted ends
up in these ecosystems (Mnatsakanian, 1994).

Acidification is frequently a transboundary
problem. Whereas the main emission sources are in
north-western and central Europe, the greatest im-
pacts are in the industrialized, densely populated
zone that extends from Poland and the Czech
Republic through Germany and the Benelux coun-
tries to the United Kingdom and Scandinavia. Pre-
sent loads of acidic deposition are higher than
critical loads in roughly 60 per cent of Europe, with
central parts of Europe receiving 20 times more
acidity than the ecosystem’ critical loads (EEA,
1995a).
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Sulphur deposition predominates in the more
northerly countries whereas nitrogen leaching and
associated problems are typical for central Europe
and the Netherlands. Although long-term trends in
acid deposition are not yet available, there is an
indication that the Long Range Transboundary Air
Pollution (LRTAP) Convention prepared under the
auspices of the United Nations Economic Commis-
sion for Europe (UN-ECE) is effectively reducing
sulphur-related acidification in the region, as dis-
cussed later in this section (EEA, 1995a).

In agricultural areas, the application of chemi-
cals has tended to offset acid deposition, but outside
these areas the effects are not mitigated. Acid depo-
sition is a problem in most countries in western
Europe where soils have low buffering capacity. At
present, 30 per cent of the forested area of Europe
is thought to be degraded from this, with a further
15 per cent atrisk ifacid deposition continues (EEA,
1995a). Acidification of soil and water has been
particularly serious in the Scandinavian countries
because of prevailing winds and the high natural
acidity of soils (EEA, 1995a; Bernes, 1993).

A third of Europe’s 300 million hectares of
drylands suffers some degree of desertification and
the reduction in biological and economic produc-
tivity that goes with it (UNEP, 1992a). Desertified
areas are mainly uncultivated and abandoned lands
(15 million hectares),drylands (13 million hectares),
and irrigated lands (1.6 million hectares) (UNEP,
1992a). Changes in agricultural practices, particu-
larly the intensification of land use, are thought to
have been the prime causes (EEA, 1995a). The
affected areas are mainly in southern and central
Europe and the southern parts of the Former Soviet

Union (FSU) (UNEP, 1996).

Forests

Forests cover 27 per cent of the region west of the
Urals and 35 per cent of the FSU—a total of 900
million hectares (FAO, 1995b). Combined, they
contain almost 15 per cent of the world’s forest
biomass (FAO, 1995b). A large proportion of the
region’s forests are in the Russian Federation (FAQ,
1995b). The region, however, has little left of its
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occurrence does not closely match demand. While
more than 80 per cent of the population lives in the
basins of the Caspian and Azov seas, with high
agricultural and industrial potential, these basins
contain only 8 per cent of the nation’s water re-
sources (Min. of Env. Prot.and Nat. Res. of the Russ.
Fed., 1994). Some 90 per cent of Russia’s surface
runoff drains to the Arctic and Pacific oceans (EEA,
1995a).

Withdrawal as a percentage of available water
resources, or water use intensity, ranges from 0.1 per
cent in Iceland to more than 70 per cent in Belgium
(EEA, 19952). Annual per capita withdrawal rates
range from 156 cubic metres (Luxembourg) to more
than 4,000 cubic metres (Uzbekistan and Turk-
menistan) (WRI/UNEP/UNDP/WB, 1996). The
breakdown into supplies for industry, agriculture,

and domestic use varies widely; in European Union

(EU) countries, the average ratio is 53:26:19 (EEA,
1995a). Total water withdrawal has stabilized or even
decreased in some countries in recent years, includ-
ing Austria, Bulgaria, the Netherlands, Spain, and
Switzerland, and there are some encouraging signs
of increased water use efficiency due to improved
technology in industrial and agricultural sectors. On
the other hand, large amounts of water are being
lost through leakages, particularly in urban water
systems where losses of up to 80 per cent have been
reported (UN-ECE, 1996). On balance, water use
is sull increasing in the region (EEA, 1995a and
1995b).

The regional imbalance between water supply
and demand is a major concern, as it leads to
unsustainable exploitation of water resources in
many areas. The noticeable increase in frequency
and severity of droughts in the region, possibly an
early sign of climate change, could exacerbate this
situation (UNER 1996). Ground water is of enormous
importance for public water supplies in the region,
providing around 65 per cent of the total (EEA,
1995a). About 60 per cent of European industrial and
urban centres are close to areas where ground water
is overexploited, and some are experiencing water
shortages as a result: 25 per cent of wetlands west of
the Urals are threatened by lowered ground-water
tables, and extensive tracts of the Mediterranean,
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Baltic, and Black sea coasts are suffering from salt
intrusion in ground-water supplies (EEA, 1995a).
The availability of clean water for all sorts of uses
has become a topic of intergovernmental and inter-
national disputes in the CEE countries (EEA,
1995a).

Water quality is the second freshwater concern.
The range of possible contaminants and the mobil-
ity of water in the environment makes this a com-
plex issue. Acidification of fresh water has already
been mentioned in the context of land degradation
above.

European waters tended to show a marked
increase in both phosphorus and nitrogen loadings
during the 1960s and 1970s, making them more
prone to eutrophication and toxicity (EEA, 1995a).
While point sources, particularly municipal sewage
outflows, make a major contribution to phosphorus
levels, in some areas, agriculture is estimated to be
responsible for up to 80 per cent of the nitrogen
loading and 20-40 per cent of the phosphorus
loading in surface waters (EEA, 1995a). Despite a
levelling off in average inputs of nitrogen fertilizer
to agricultural land and a drastic fall in countries
such as Poland, nitrogen levels have continued to
rise in more than two thirds of the European rivers
measured (EEA, 1995a). In ground water, nitrate
concentrations are frequently above levels consid-
ered safe for human consumption. Rural commu-
nities are particularly at risk from this source. How-
ever, for phosphorus the trends have now reversed
where countries, mainly in the west and south, have
taken positive measures to reduce discharges (EEA,
19952; WHO,1995). The phosphorus concentration
in the Rhine is a good example of the decrease that
followed efforts initiated in the 1960s to collect and
treat sewage before discharge into the river (UNEP,
1995). (See Figure 2.11.)

Loadings of organic matter have decreased in
many European rivers as sewage treatment practices
have improved. However, this form of freshwater
contamination is still widespread in some parts of
the region. The worst affected countries in western
Europe and CEE are Belgium, Bulgaria, the Czech
Republic, Denmark, Italy, the Netherlands, and Po-
land (EEA, 1995a). A recent 10-year study in the
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Many wetland habitats have been severely dis-
turbed by freshwater-focused tourism and recrea-
tion activities together with the extensive physical
and chemical modification of lakes and rivers in the
region. Wildlife support functions and water purifi-
cation capacities are particularly at risk. Only a small
proportion of wetlands in the region are protected
(EEA, 1995a).

Marine and Coastal Environments

Although the scale of problems has not been fully
assessed, the key environmental problems in Euro-
pean seas and coastal areas have been identified as
coastal zone pollution, eutrophication, overexploi-
tation of resources, and the longer-term effects of
climate change and sea level rise. In addition, im-
portant wildlife habitats in some coastal areas con-
tinue to be degraded or lost; one frequent conse-
quence is the decline in populations that depend on
these habitats for reproduction and other processes.

Europe has a range of different sea types, but its
semi-enclosed and closed seas are a distinctive fea-
ture of the region. Their basins and shores are heavily
affected by human activities. The physical charac-
teristics of each sea, combined with the nature and
intensity of the human activities changing it, deter-
mine which problem dominates. The seas most at
risk from human activity are the Caspian Sea, the
Black Sea, and the Sea of Azov. The Mediterranean,
with its heavy imbalance in population growth,
economic development, and pollution loads be-
tween north and south shores, is also a cause for
concern (UNEP, 1996). Least affected are the North
Atlantic Ocean and the Norwegian and Barents seas
(EEA, 1995a). West of the Urals, almost 30 per cent
of the population lives within 50 kilometres of
coastal waters (EEA, 1995a). It is estimated that 86
per cent of the coastal ecosystems in this part of the
region are at high or moderate risk from develop-
ment. (See Figure 2.12.) In FSU, 62 per cent of
coastlines are in the same risk categories (WRI/
UNEP/UNDP/WB, 1996).

The most significant contaminants in the coastal
zone are synthetic organic compounds, microbial
organisms, oil, nutrients, litter, and, to a lesser extent,
heavy metals and radionuclides. They originate from
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a wide range of land-based sources and activities in
the marine catchment, sometimes hundreds or
thousands of kilometres away from the sea, as well
as from shipping and other offshore activities. De-
pending on type, the contaminant can harm marine
organisms through physical damage or toxicity, turn
bathing water and seafood into a human health
hazard, and decrease the amenity value of beaches,
thereby damaging local tourist industries.

The Black Sea and the Sea of Azov have the
largest and most populated catchments in the re-
gion. Together with the Mediterranean, Baltic, and
North seas, they consistently receive the highest
loads of land-based contaminants—Iloads that are 10
to 100 times greater than those in the White, Barents,
and Norwegian seas. In these areas, catchments and
catchment populations are relatively small (EEA,
1995a).

Despite these differences and recent reductions
in some of the riverine pollutant discharges [such as
a 50-per-cent drop in phosphorus and heavy metal
discharges by North Sea States between 1985 and
1995 (EEA, 1995b)], pollution of coastal waters is
still considered to be a significant problem in all
European seas (EEA, 1995a). Some consider the
drying up of the Aral Sea to be the world’s single
greatest man-made environmental disaster (UNEP,
1996). (See Box 2.2.)

Bathing waters in the region’s tourist resorts
tend to be closely monitored for compliance with
microbial standards. Although there are many exam-
ples of beaches being closed to bathers because of
contamination from inadequately treated sewage
(EEA, 1995a), there are also indications of improve-
ments. Nevertheless, bathing water contamination
is still expected to result in more than 2 million cases
of gastrointestinal diseases annually in Europe in a
wide range of locations (WHO, 1995).

Eutrophication is considered a major problem
in the Baltic, Black, and North seas and locally in
the Mediterranean and Caspian. Recent evidence
suggests that eutrophication of near-shore waters is
occurring more frequently and seriously than in the
past in many areas, including the Adriatic, Black,and
Baltic seas; the west coast of Sweden; and the coast
of Denmark (EEA, 1995a).









dation of human settlements, roads, and other infra-
structure (UNDP/UNEP/WB,1995). The oil fields
of Azerbaijan and Kazakstan are particularly at risk,
and flooding of these areas, of agricultural land, and
of waste dumps is posing a water pollution problem
(UNDP/UNEP/WB, 1995).

Of more general concern is the potential sea
level rise throughout the region from global warm-
ing, as the costs of protecting coastlines against
inundation are likely to far outweigh any benefits
from increased agricultural yields and tourism. Ad-
ditionally, changes in sea surface temperatures and a
reduction in sea ice as a result of global warming
would have profound effects on fish migration and
production patterns, particularly in the Nordic Seas
(EEA, 1995a; IPCC, 1996).

Atmosphere

Air pollution is a long-standing problem in Europe.
The large-scale concentration of people and activities
in urban/industrial areas has been accompanied by
high emissions of a wide range of air pollutants. These
are supplemented by additional pollution from dis-
persed sources throughout the region, including agri-
cultural activities. Urban air quality and long-range
transboundary air pollution are both major concerns
in Europe. Air quality is cited as the top environ-
mental priority by the majority of experts in CEE
countries (REC, 1994). On the global level, Europe is
thought to be responsible for a high proportion of
many harmful substances being added to the atmos-
phere, including 36 per cent of chlorofluorocarbons
(CFCs), 30 per cent of carbon dioxide (CO2),25 per
cent of SO2 and volatile organic compounds (VOC),
and 21 per cent of NOx (EEA, 1995a).

For many European cities and rural areas, the
information required to obtain a reliable timely
overview of air pollution and its effects is still not
available (EEA, 1995a). Harmonized data reporting
could significantly improve understanding of cur-
rent air pollution, and reliable data are needed to
monitor and verify the effectiveness of control
measures (WHO, 1995).

The main sources of emissions to the atmos-
phere are fossil fuel combustion and industry, in
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CEE countries,along with road transport in western
cities and increasingly in cities in the rest of the
region. Fossil fuel emissions include CO2, SOg,
NOyx, and particulate matter (PM) as well as metals
and radionuclides. In the industrial sector, the pro-
ducers of power, petroleum, chemicals, pulp and
paper, cement, steel, and non-ferrous metal are all
major emitters, with SO2, PM, and heavy metals
being the most significant pollutants (EEA, 1995a).
Road traffic currently accounts for 80 per cent of
total traffic emissions in western Europe: it contrib-
utes over half of total NOx, 35 per cent of VOC
emissions, and about 25 per cent of total energy-re-
lated CO2 emissions (EEA, 1995a). Air transport is
also a cause for concern because of the relatively
high energy consumption per kilometre travelled
and the introduction of NOx and CO2 high up in
the atmosphere, which may enhance their impact
on global warming (EEA, 1995a). Other major
anthropogenic sources of CO2 are combustion for
power generation and land use change. Europe is
responsible for around a third of global CO2 emis-
sions, with Russia, Germany, Ukraine, and the
United Kingdom being major emitters. Per capita
emissions also tend to be high compared with other
regions (EEA, 1995a; WRI/UNEP/UNDP/WB,
1996). (See Figure 2.14.)

Industrial emission “hot spots”have shifted dur-
ing this century from western Europe towards the
east and south (EEA, 1995a). In CEE countries, the
prevalence of heavy industry, the intensive use of
low-quality fuels,and the substantial lack of modern
production technologies have resulted in continued
high emission levels (REC, 1994). Sulphur dioxide
emissions are particularly high in the northern
countries, where brown coal is burned for energy.
In contrast, southern CEE countries typically expe-
rience lower levels of SO2 emissions due to a greater
dependence on oil and gas for energy (Environ-
mental Resources Ltd., 1990).

The transboundary movement of air pollutants
is a problem leading to wet and dry deposition of
harmful substances, to smog episodes, and to re-
duced air quality in locations far from their emission
sources. Up to 45 per cent of Hungary’s SO2 emis-
sions are transported to neighbouring countries
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logically (UNESCO, 1996). In Belarus alone, the
incidence of thyroid cancer increased five times over
the 10 years following the accident (Republic of
Belarus, 1995). Genetic and other long-term effects
may continue to reveal themselves for generations
in the populations of the nations affected. Although
wildlife in the vicinity of the reactor received lethal
radiation doses at the time of the disaster, no sus-
tained severe impacts on populations or ecosystems
have been observed. Possible long-term effects re-
main to be studied (EEA, 1995a; IAEA, 1996;
UNESCOQO, 1996).

Urban and Industrial Environments

Some of the environmental problems that arise in
urban and industrial areas, such as air quality, aquifer
contamination, ground-water overexploitation, and
land degradation, have been addressed earlier in this
section. But there are additional concerns that tend
to be closely associated with urban and industrial
areas. Waste management is one such issue. It has
been identified as a particular priority in CEE (REC,
1994), with hazardous wastes seen as a main concern
throughout the region (UNEP, 1996).

Waste generation has been on the increase in
Europe and the CIS. Many urban areas, particularly
in western Europe, have introduced measures for
reducing waste and for recycling it when appropri-
ate and economically viable. The average European
produces between 150 and 600 kilograms of mu-
nicipal waste per year, with East Europeans tending
to produce less than West Europeans (EEA, 1995a).
The rate of increase in municipal waste among
members of the Organisation for Economic Co-
operation and Development (OECD) in Europe
was 3 per cent a year between 1985 and 1990 (EEA,
1995a). In CEE, the adoption of western-style con-
sumption patterns has resulted in an increasing
amount of throwaway packaging. This, in turn, has
resulted in larger waste streams, consisting of plastics
and non-biodegradable materials, that overburden
existing waste management systems. Illegal dump-
ing of waste exacerbates the problem in some areas.

The growing quantities of municipal waste re-
quire new landfills or alternative methods of waste
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disposal, such as incineration, composting, reuse, and
recycling (REC, 1994). In turn, these measures may
generate new problems. Incineration, for example,
is instrumental in the release into the environment
of some heavy metals, like mercury, and products of
incomplete combustion, which include highly toxic
dioxins and other persistent organic compounds
(EEA, 1995a).

Agricultural and industrial wastes are produced
in even greater quantities (EEA, 1995a), a significant
proportion of which are considered to be hazardous.
For example, 80 billion tons of solid waste have
accumulated in the Russian Federation, 1.1 billion
of which are toxic and environmentally dangerous
(Min. of Env. Prot. and Nat. Res. of the Russ. Fed.,
1994). Most countries in Europe have many thou-
sands of contaminated sites due to improper waste
disposal. Several FSU countries have a legacy of
waste from industrial and abandoned military sites
that received little processing (EEA, 1995a). Large
quantities of waste, including toxic and even radio-
active substances, were just stored in the environ-
ment, often with very weak protection. As a result,
leakage and further migration of pollutants from
storage places has occurred. The worst situations are
found in northeast Estonia, the Donbas region of
Ukraine, the Moscow region, the Urals, and Kuzbas
in West Siberia (REC, 1995b).

Many contaminated sites are now being cleaned
up—but at high cost. In addition, the increasing
adoption of cleaner production technologies and in-
dustrial waste minimization and recycling is a positive
trend. The disposal of hazardous wastes continues to
be a particular cause for concern. One strategy used
particularly by western European countries, which
has received much attention recently, is the export
of waste to other countries. There are two clear
directions in the movement of hazardous European
wastes: from west to east within the region and from
Europe to developing countries. In 1985, OECD
countries adopted some waste movement principles
that were later included in the Basel Convention on
the Transboundary Movement of Hazardous Wastes
and Their Disposal (EEA, 1995a; WHO, 1995).

Accidents are an additional threat to humans
and the environment. They are frequently linked to
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environment, especially where motor vehicles are
the main form of transport (UN-ECE, 1995). Con-
cerning private transport, western Europe now has
more cars than households since the number of cars
almost doubled between 1970 and 1990 (EEA,
1995a). In CEE, increasing private car ownership
has overwhelmed the existing transportation infra-
structure. While new road networks are now being
built, the preservation and further development of
public transport systems that are already in place in
many cities could be better for the environment

(REC, 1994).

Economic

There is an enormous dichotomy between the
economies of western Europe and the rest of the
region. This is key to interpreting economic root
causes. Almost all of western Europe falls in the
high-income group of the most recent World Bank
classification—their gross national product (GNP)
per capita was $8,956 or above in 1994 (World Bank,
1996). The countries of CEE and the FSU are
mainly in the lower-middle-income bracket (GNP
per capita between $725 and $2,895) (World Bank,
1996). Agriculture and heavy industry predominate
in these economies, in contrast to the manufactur-
ing and service industries in the west.

In 1994, GNP per capita—adjusted by the
United Nations purchasing power parity—ranged
from less than $1,000 for Tajikistan to more than
$25,000 for Switzerland, with obvious implications
for the spending power and living standards of
people (World Bank, 1996). At present rates of
economic growth, it has been estimated that it will
take countries like Hungary and Poland 20 more
years to reach the average 1994 income level of the
EU countries (World Bank, 1996).

Where wage-earners are well off, it is conceiv-
able that they will become increasingly willing to
work fewer hours. In OECD Europe, the average
amount of time actually devoted to work has fallen
from some 3,000 hours per year a century ago to
around 1,700 today (OECD, 1994). Researchers
foresee this trend continuing even in countries with
already relatively low average working hours. In
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Norway, for instance, worktime per employee is
projected to fall from about 1,400 in 1991 to around
1,300 in 2010 (OECD, 1994).

Estimates of economic growth to 2002 suggest
annual increases in the range of 2.5-2.7 per cent for
EU, 2.6 per cent for EFTA, 3.4 per cent for CEE,
and 1.3-2.0 per cent for the FSU (EEA, 1995a).
More significant at the moment is the enormous
difference between the long-established, buoyant,
prosperous economies of western Europe and the
economies in various stages of transition to the east.
The political reforms in CEE and the FSU in the
late 1980s and early 1990s have led to the replace-
ment of centrally planned economies by market-
oriented systems. Rates and degrees of adjustment
have varied between countries, from the almost
instantaneous changeover in the former East Ger-
many to more hesitant modification in many FSU
countries. The changes are all in a similar direction,
however: towards price and trade liberalization, pri-
vatization, demonopolization,and the reform of tax,
legal, and financial systems (World Bank, 1996).

These changes have had enormous short-term
repercussions. National output fell dramatically in
many transition countries. In CEE as a whole, for
example, industrial output fell by over 40 per cent
from 1989 to 1992 (WHO, 1995). At the same time,
there was generally a sudden burst of inflation. At
the personal level, poverty has increased, living
standards have dropped, and inequality has reached
levels similar to or greater than those of many west
European countries (World Bank, 1996). Some of
the transition countries, like Poland and Hungary,
now appear to have passed through these stages. The
Czech Republic, Hungary, and Poland are, for ex-
ample, now OECD members and the Baltic coun-
tries, Slovenia and the Slovak Republic are consid-
ered to be market economies. Output and
productivity have begun to increase again, and
poverty rates have stabilized. Other countries, espe-
cially in the FSU, are still experiencing declines in
output and high inflation.

Combined with individual sectors of the econ-
omy, these east-west differences manifest themselves
in varying ways as economic drivers. The region is
a major focus of industrial activity; it contains



around half the world’s countries with the largest
outputs of industrial products, chemicals, machin-
ery, and transport equipment and processed food
(WHO, 1995). In western Europe, efficiency in
energy and material use has improved substantially
over the past 20 years with the introduction of
improved production processes. The oil price rises
of the 1970s provided a major incentive for some of
these changes.

In contrast, in CEE, which was buffered from
world energy prices until the late 1980s and then
went into several years of economic depression,
similar efficiencies have not yet been realized, al-
though there have been marked improvements.
While the per capita consumption of energy in CEE
is often lower than the western European average,
the relative consumption of energy per unit of
product is several times higher (World Bank, 1996)
due to the preponderance of heavy industry and
obsolete technologies. Recent market reforms in
transition economies have been accompanied by the
appearance of a great many small, aggressive busi-
nesses in industrial, agricultural, and service sectors.
These new enterprises often lack experience in
responsible environmental management; landscapes
have been marred and natural resources abused in
the process (REC, 1994 and 1995b).

Data for 1994 show the share of agriculture in
national economies to range from 1-3 per cent for
most West European countries to more than 50 per
cent for Albania and Georgia (World Bank, 1996).
Although there are subregional variations, Europe
is characterized by high-input farming systems.
Large increases in the use of nitrogenous fertilizers
and pesticides over recent decades have been major
factors in increasing food production in western
Europe as well as a major source of environmental
contamination. In the eastern part of the region,
however, applications of agricultural chemicals have
dropped sharply during the economic depression of
the last five years and following the breakup of
collective farms.

The passenger transport sector in the region
grew by 3.1 per cent a year between 1970 and 1990
(EEA, 19952). Road transport for both passengers
and freight is expected to nearly double between
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1990 and 2010 (EEA, 1995a). Air passenger trans-
port is also undergoing a rapid increase, although
with the trend towards larger aircraft, the number
of aircraft movements has not increased as fast as the
number of passengers (EEA, 1995a).

Tourism and recreation have become important
social and economic activities in Europe. Sixty per
cent of the global tourist traffic is destined for
Europe, with Japan and the United States being the
main source areas (EEA, 1995a).The current growth
in European tourism is expected to reach around 6
per cent per year by 2000, by which time there are
expected to be at least 380 million arrivals per year
in the region (EEA, 1995a). A large number of
additional tourists originate from within the region.
Although tourism may have adverse impacts on the
environment in local areas, such as the degradation
of mountainous tracts in the Alps or the destruction
of habitats in the coastal areas of the Mediterranean,
there are also positive, albeit minor, spin-offs that
may indirectly benefit the environment, such as
increased environmental awareness by the general
public (EEA, 1995a).
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water bodies. Finally, the transformation of coca
leaves into basic cocaine paste is heavily polluting
some small tributaries of the Marafion and Amazon
rivers in Bolivia, Colombia, and Peru.

In the wider Caribbean, many coastal aquifers
are contaminated by pollutants or salt-water intru-
sions due to overextraction of ground-water re-
serves. In Venezuela, for example, the overuse of
aquifers has already resulted in widespread salt-
water intrusion (UNEP/SCOPE, 1993). This limits
future uses of ground water for development and
also affects extensive areas of near-shore habitats
where fresh water springs emerging from these
ground-water reserves have previously nourished
reef areas.

In the LAC region, continental waters are cru-
cially important for agricultural production. The
arid conditions and seasonal water deficiencies that
characterize large parts of the region have led to the
development of large irrigated agricultural areas
that generate a high proportion of the region’s
agricultural product in artificially transformed eco-
systems. The irrigated areas have grave environ-
mental problems, including soil salinization, alkali-
zation, and water pollution from organic and
chemical sources. Organic pollution in the region
originates mostly from urban and agro-industrial
wastewater that is used for irrigation. The chemical
pollution is the result of using pesticides with a long
residual life, as well as industrial and mining waste-
water.

The great hydroelectric dams in the region,
while important for electricity generation, have
transformed large fluvial systems into chained lakes,
such as the upper and middle Parand system in
Brazil, Paraguay, and Argentina. These large water-
works have generated a number of substantial envi-
ronmental disruptions, including the erection of
often unsurpassable obstacles for fish, the explosive
growth of floating aquatic plants, and the eutrophi-
cation of dam reservoirs. The large development
projects that connect watersheds and improve con-
tinental navigation networks, such as the Hidrovia
Project in the Parani-Paraguay fluvial system, also
affect some of the most important wetlands of the
region, like the Pantanal.
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Marvine and Coastal Environments

Twenty-five per cent of the people in the region
live in coastal areas (and nearly 100 per cent in the
smaller islands of the Caribbean), and marine and
coastal resources are seen as an important part of the
development pattern of numerous countries (Wi-
nograd, 1995). The total population of coastal dwell-
ers in the wider Caribbean is estimated at 50 million,
which is expected to increase to some 60 million by
the year 2000 (UNEP, 1994).

According to some estimates, 26 per cent of the
LAC coastlines are under high potential threat of
degradation, and a further 24 per cent are under
moderate potential threat due to coastal development
(including tourism and infrastructure works); discharge
of sediments, wastes, and contaminants from urban and
industrial areas; sewage; industrial pollution; and oil
spills (WRI/UNEP/UNDP/WB, 1996). (See Figure
2.18.) Coastal habitats within the Caribbean region,
an area with a high level of biodiversity, are also under
stress from development, pollution,sedimentation,and
dredging. (See Box 2.3.)

The discharge is concentrated in zones with
high economic activity, such as Cartagena, Coatza
Coalcos, Havana, and Kingston, where the volume
of the discharge exceeds the ecosystem’s absorptive
capacity. This damage has had an adverse impact on
beaches, coral reefs, and seagrass beds. Few Latin
American cities have effective waste and sewage
treatment facilities or water treatment plants (Gligo,
1995). Industrial and hazardous wastes from the
region as a whole flow straight into the ocean, while
the river basins act as catchment areas for agricul-
tural wastes, which then drain into the sea.

In the wider Caribbean, oil is a significant
marine contaminant,damaging the important tour-
ist industry. The specific threats include loading,
unloading, and transporting petroleum products; the
cleaning of tanks; and the accidents, spills, and fires
that often accompany these activities (LAC CDE,
1992). Many beaches in the Caribbean now have
average tar levels 10 times higher than that estimated
to adversely affect the use of beaches by tour-
ists—levels at which beaches become virtually un-
usable for recreation (GESAMP, 1990).
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lution problems and make them inappropriate for
further industrialization and urban expansion.

Air pollution is a constant fact of life for 81
million urban residents of Latin America, leading to
an estimated 2.3 million cases of chronic respiratory
illness every year among children, to 105,000 cases
of chronic bronchitis among the elderly, and to
nearly 65 million lost workdays (LAC CDE, 1992).
Mexico City, Sio Paulo, and Santiago all have very
high pollution indexes. Buenos Aires, Bogoti, Rio
de Janeiro, and Caracas are not free of this problem
either, although due to their geographical locations
and climatic conditions they are less seriously af-
fected (ECLAC, 1993a).

Mexico City has probably experienced one of
the worst air pollution problems in the world. The
weather and topography greatly hamper dispersal of
the enormous volumes of pollutants that are emitted
into the air, especially during the dry season (Gligo,
1995). World Health Organization guidelines for
sulphur dioxide, suspended particulate matter, and
carbon monoxide were all regularly exceeded in the
city during the 1970s and 1980s (UNEP and WHO,
1992), although there has been a marked improve-
ment over the past five years. According to estimates
in 1992, suspended patticulate matter in Mexico
City from vehicles and other sources increased
mortality rates about 0.038 per cent, and thus con-
tributed to 6,400 deaths (Margulis, 1992). In addi-
tion, it was estimated that elevated ozone concen-
tration contributed to the loss of around 6.4 million
workdays a year, and that 29 per cent of children
had unhealthy blood lead levels (Margulis, 1992).
Similar patterns have been observed in many other
cities of the region.

Two main factors are causing an increase in urban
air pollution in the region: the mounting number of
motor vehicles in use, and the expansion of industrial
activity. Mexico City alone has more than 4.2 million
motor vehicles (Cevalos, 1996), while in Santiago, the
number of motor vehicles has tripled over the past 15
years (ECLAC, 1991). The use of motor vehicles
produces more air pollution than any other single
human activity, with an estimated 80-90 per cent of
lead in ambient air coming from the combustion of
leaded gasoline, despite the fact that unleaded gaso-
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line has been introduced in most Latin American
countries (WRI/UNEP/UNDP/WB, 1996). The
growth of industrial activity has been especially
marked in the larger countries and major cities.
Following the slowdown in the 1980s due to eco-
nomic stagnation, industrial activities are once again
picking up (ECLAC, 1996), and with them, envi-
ronmental pollution is increasing.

Although few countries aside from the smaller
ones in the Caribbean face water supply problems
on a national scale, many must deal with such
problems in urban areas. Local water shortages are
particularly acute in the region’s megacities. The
supply of drinking water is also a major environ-
mental, technological, and financial challenge in
many of the smaller cities.

Lima, Peru, for example, is located in an area
where not enough water is available, which has
forced the costly extraction of water from distant
watersheds. In other large urban centres, water sup-
ply is based on the unsustainable exploitation of
underground aquifers. In Buenos Aires,some 55 per
cent of the population obtains its drinking water
from underground sources, some of which have
serious levels of pollution. In Mexico City, around
two thirds of the water used in the city is obtained
from aquifers at a rate of extraction more than
double the recharge rate (Gligo, 1995).

The concentration and increases in urban
population in the region have also generated diffi-
culties in the supply of water of adequate quality. In
most cities, piped drinking water is not available to
everyone. The mounting demand for drinking water
has outstripped its supply, causing serious problems
(ECLAC, 1992). Access to safe water in the region
is highly variable, ranging from 100 per cent for the
urban dwellers of Cuba and Chile to 63 per cent
for those in the urban areas of Ecuador (UNICEE
1994). Some 10 per cent of urban households in
Bolivia, 25 per cent in Ecuador, 30 per cent in
Guatemala, and 13 per cent in Honduras are with-
out access to piped water—inside or outside (UN,
1995a).

The absence of sewage treatment, especially in
rapidly expanding urban areas, creates problems.
Approximately 80 per cent of the urban population
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An important characteristic of the regional
population dynamics in LAC is urbanization. By
1995, 78 per cent of the population of South Amer-
ica and more than 70 per cent of the population of
LAC as a whole lived in urban areas; by 2020, this
figure is expected to increase to well over 80 per
cent (UN, 1995a). The region has seven urban
centres with populations of more than 5 million.
Mexico City and Sio Paulo are among the five
largest cities in the world and will remain so at the
end of the century. (See Table 2.9.) Such concentra-
tions of population put incredible stresses on the
immediate environment.

The concentration of human activity affects the
environment in three major ways: land use and land
cover change, the extraction and depletion of natu-
ral resources, and the production of wastes such as
untreated wastewater (WRI/UNEP/UNDP,1994).
The infrastructure in urban areas is already stretched
to the limit and will, in the future, be unable to
support further growth in population unless con-
siderable investments in services are made.

The tropical moist forest regions have also ex-
perienced a population growth rate higher than the
3 per cent regional average (CEUR, 1988). The
population growth rate has had implications with
regard to the expansion of agricultural frontiers and
the associated deforestation discussed earlier.

Economic

The long-term environmental challenges of the
region are to a large extent the delayed consequence
of the fast economic growth, industrialization, ur-
banization, agricultural modernization and expan-
sion, and heavy public investments in transportation
and energy infrastructure that took place between
1950 and 1982. After the oil crisis of 1973, private
foreign financing contributed to the continuation
of these trends, adding to a strong consumption
boom. This lead to the debt crisis and the conse-
quent adjustment and restructuring process, which
included reduction of Government spending, pri-
vatization of State companies and services, and
liberalization of national and international markets
of goods, services, and factors of production. These
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later developments brought about a decline of in-
ternal demand, a fall in the production of non-
tradeable goods and services, and an increase in
underemployment and unemployment, poverty,and
inequality (UNEP, 1996). They also stimulated the
expansion of natural-resource-based exports to earn
foreign currency leading to deforestation and land
degradation (UNEP, 1996).

The economic situation improved during the
early 1990s, with most economies reversing the
trends of negative growth seen in the 1980s. The
Gross Domestic Product (GDP) grew by 3.8 per
cent in 1991, 3 per cent in 1992, and 3.2 per cent
in 1993, while per capita GDP was up by 1.8 per
cent, 1.1 per cent, and 1.3 per cent in those same
years (ECLAC, 1996). At present, however, the situ-
ation is unclear, as most countries have encountered
financial difficulties during 1995 and 1996, which
have enhanced the spiral of inequity, unemploy-
ment, and poverty.

All these developments have had complex and
sometimes contradictory consequences for the en-
vironment. On the one hand, the economic changes
have brought additional international pressure to
implement environmental policies, while increased
competition and technological modernization may
have stimulated a more efficient use of resources and
lower emissions. On the other hand, the liberaliza-
tion of the economies brought less Government
investments in infrastructure and reduced spending
to prevent or mitigate environmental damage. The
reduction of public spending, and the transference
of public services to the private sector,in many cases
put the preservation of the environment as a sec-
ond-order priority.

Because the region is almost exclusively a pro-
ducer of raw materials, the new market-economy
model and the globalization of trade have acceler-
ated the tapping of the region’s natural resources.
Coupled with a generalized deterioration of the
relative price of these commodities, this phenome-
non has meant an additional pressure on the envi-
ronment and natural resources of the region.

The rising foreign debt, which led to a net
transfer of capital from the region of $200 billion
between 1982 and 1989 (LAC CDE, 1992), encour-
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and municipalities, which meant the transfer of
decision-making to lower administrative levels. At
times, however, these local Governments have
lacked the technical capacity to assume environ-
mental responsibilities.

A number of multilateral agreements with the
objective of preserving the environment and pro-
moting sustainable development were signed or
reactivated. For example, the Amazon Cooperation
Treaty was moved forward, and a permanent secre-
tariat was established; the Central American coun-
tries formed the Central American Commission for
Sustainable Development;and the Caribbean coun-
tries formed the Confederation of Caribbean States.

Also as a result of UNCED, regional Govern-
ments have begun to view environmental issues
more as a problem of social and economic develop-
ment, closely related to the problem of poverty and
social progress. And some have started to take an
active interest in the protection of their natural
patrimony through specific organisms created for
that purpose, such as the National Commission for
the Knowledge and Use of Biodiversity (CON-
ABIO) in Mexico and the National Biodiversity
Institute (INBIO) in Costa Rica, two organizations
devoted to the survey of the biological richness of
their respective national ecosystems.

The changes in the regional economies and the
shift towards market systems and liberalization have
had mixed results on the environmental institutions
and policy as well. The reduced Government spend-
ing has meant a decrease in State-promoted, large-
scale development projects, and this in turn has
lessened their impact on the environment. The
widespread reduction in governmental spending
has, however, also decreased the capacity of the State
to establish environmental regulations and has low-
ered the capacity to enforce them. In other cases,
the diminution of the State functions and responsi-
bilities has also meant the elimination or downscal-
ing of regulatory, research,and administrative organ-
isms such as the National Forestry Institute
(IFONA) in Argentina. So research on environ-
mental issues and sustainable development problems
has declined significantly.
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One favourable development in the institu-
tional context has been the rise of environmentally
active non-governmental organizations (NGOs) in
the region. As an example, the number of NGOs in
Colombia rose from 26 in 1990 to more than 400
in March 1994 (Winograd, 1995). These groups
have had a positive impact at local and regional levels
in terms of natural resource management, the ap-
praisal of and respect for native knowledge and
cultures,and the implementation of alternative pro-
duction models. They have also acquired a voice at
the international level regarding how projects and
funds need to be managed, and have emerged as a
strong force in guiding popular participation and
producing important changes in development poli-
cies and actions (Winograd, 1995).

Another promising endeavour is the creation of
national councils for sustainable development or
similar initiatives in many countries of the region,
including Bolivia, Costa Rica, Mexico, and Peru.
These councils are often tripartite in nature, being
composed of the private sector, government, and
NGOs. Such councils allow a more systematic par-
ticipation of civil society and the private sector.
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the United States, residues of DDT, such as DDE,
are still found in the serum and fat tissues of the
majority of North Americans due to its persistence
in the environment and to continued inputs from
other regions through long-range transport. High
DDE levels in women have been associated with
an increased risk of breast cancer. The presence of
other chlorinated compounds in human tissues has
raised concerns about their possible harmful effects
on endocrine and reproductive functions (Pohl and
Chivian, 1996; Canadian Dept. of Foreign Affairs
and International Trade, 1996b).

Some measures are being taken to address key
problems. For example, by 1992, U.S. farmers had
reduced soil erosion on croplands by around one
billion metric tons per year from 1982 levels
(NSTC, 1996). Soil erosion savings have come
about through the Conservation Reserve Program
(635 million metric tons), conservation technical as-
sistance (272 million metric tons), and conservation
compliance (90 million metric tons) (PCSD, 1996).

To mitigate the use of persistent organic pollut-
ants (POPs), Canada and the U.S. have developed
and implemented pesticide management pro-
grammes nationally and regionally.

Forests

Forests are a dominant feature of the North Ameri-
can landscape, covering almost half of Canada
(Natural Resources Canada, 1996) and a third of the
United States (Brooks, 1993). They provide a great
diversity of economic, ecological, recreational, cul-
tural, and spiritual benefits. These two countries are
the world’s two leading exporters of forest products
(Brooks, 1993).In Canada alone, more than 880,000
people rely on the forest industry for their liveli-
hood (Canadian Dept. of Foreign Affairs and Inter-
national Trade, 1996b). Important steps—including
both public and private action—have been taken to
put the region on an effective course for achieving
sustainable forestry management (PCSD, 1996;
Natural Resources Canada, 1996).

Pressures for commercial logging are expected
to intensify in the U.S. in the years to come. In
Canada, commercial logging is not expected to
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increase, and annual harvests are currently running
at almost a quarter below the annual allowable cut
(Canadian Dept. of Foreign Affairs and Interna-
tional Trade, 1996b). While deforestation and loss of
forested area are not among the priority concerns,
the depletion of old-growth forests and of the last
remaining rainforests in British Columbia, Canada,
and the Pacific Northwest in the United States are
serious concerns of the public and often trigger
discussions and legal measures for their conserva-
tion. Recently there has been a movement to stop
logging of old-growth forests on public lands in
order to promote biodiversity conservation.

Although most forests in the United States are
managed for multiple use, private forests are often
managed with a stronger emphasis on fibre produc-
tion than is found in public forestlands. Private
forests also produce higher wood yields at a lower
cost per unit than public timberlands. Because of
these factors, private forest areas figure significantly
in market-based approaches to promoting natural
resources stewardship (PCSD, 1996). There are
nearly 8 million private landowners engaged in
non-industrial forestry in the United States. To-
gether they planted 41 per cent of the trees planted
in 1993 and care for 59 per cent of U.S. timberland
(Comanor, 1994).

In Canada, although more than 425,000 land-
owners are engaged in private forestry, only 6 per
cent of the nation’s forests are growing on private
property. Provincial governments are responsible for
managing 71 per cent of Canadian forests; the
remaining 23 per cent are managed by Federal and
Territorial governments (Natural Resources Can-
ada, 1996).

Biodiversity

Canada’s wildlife heritage is estimated to encompass
138,000 species, including 4,000 vascular plants,
1,800 vertebrates, and more than 44,000 inverte-
brates (Environment Canada, 1996b). As of 1996,
254 species, subspecies, or populations in Canada
were considered endangered, threatened, or vulner-
able; another 21 species were already nationally or
globally extinct (Government of Canada, 1996b).
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within a2 community equally. Many minority, low-
income, and Native American communities have
raised concerns that they suffer a disproportionate
burden of health consequences due to the proximity
to industrial plants and waste dumps, and from
exposures to pesticides or other toxic chemicals at
home and on the job. They argue that environ-
mental programmes do not adequately address these
disproportionate exposures or the underlying “en-
vironmental justice” issues (Greenwire, 1996).

Reducing overall chemical loads on North
America’s environment is one of the region’s major
concerns. The dramatic growth in the number and
variety of chemical products since the Second World
Wiar has led to an increasing concern for the health
of both wildlife and humans. More than 35,000
chemicals are reported to be in use in Canada today
(Environment Canada, 1996d). Just how many of
these are toxic is unclear. Today, one in four U.S.
citizens lives within four miles of a toxic waste
dumpsite (EPA, 1996¢). Restoration and remedia-
tion of hundreds of thousands of contaminated
ground sites will cost the United States an estimated
US$100 billion to US$1 trillion over the next 30
years (NSTC, 1996). In 1991, Canadians produced
an estimated 5.9 million tons of industrial hazardous
wastes, most of which came from industrial sources.
It is estimated that as many as 1,000 sites in Canada
are contaminated by hazardous wastes (Government
of Canada, 1991).

The United States is the largest producer of
wastes in the world (PCSD, 1996). Per capita gen-
eration of solid waste has increased 65 per cent over
the last 25 years (NSTC, 1996). Some 195 million
tons of municipal waste were generated annually in
1992 and 1993; by the year 2000, total municipal
waste generation is projected to reach 222 million
tons per year (Government of the United States of
America, 1995). Throughout North America,urban
centres are having increasing problems finding sites
for new sanitary landfills. Campaigns to save re-
sources and encourage recycling or waste separation
by local, regional, and national public institutions
have already led to the implementation of stricter
rules in certain communities. Canada is committed
to a 50-per-cent waste-reduction target established
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by the Canadian Council of Ministers of the Envi-
ronment (Canadian Dept. of Foreign Affairs and
International Trade, 1996b).

Underlying Causes

The driving forces behind North America’s envi-
ronmental concerns vary considerably and are un-
dergoing important changes.

The single most important driving force in
North America has been economic growth and the
pattern of production and consumption that has
come to be associated with it. In the last 25 years,
for instance, the gross national product (GNP) of
the U.S. economy increased fivefold (PCSD, 1996).
The United States, with a GNP of more than
US$6.4 trillion in 1994, is the world’s largest econ-
omy and the largest consumer of natural resources
(PCSD, 1996). The nation consumes more than 4.5
billion metric tons of materials annually to produce
goods and services (PCSD, 1996).

North Americans are among the world’s heavi-
est consumers of energy. With just 5 per cent of the
world’s population, the United States accounts for
25 per cent of global energy use on an annual basis
(PCSD, 1996). Canada has a per capita consumption
of energy similar to the U.S. (319 gigajoules per
capita per year in 1993) (WRI/UNEP/UNDP/
WB, 1996). These consumption patterns have an
impact on global climate and could, through global
warming impose severe problems in the future for
drinking water supply as well as for the agricultural
and forestry sector of North America’s economy.

The trend towards single family households and
the growing number of private cars in use (an
average of one for every two people) have contrib-
uted most significantly to increasing energy con-
sumption. In 1990, more than half the dwellings
constructed in Canada were single-family homes
(Government of Canada, 1991). The corresponding
increase in energy demands in Canada is being tem-
pered through energy conservation programmes, in-
creased energy efficiency, and consumer awareness.
In the United States between 1950 and 1990, there
was a 400-per-cent increase in the number of vehi-
cles in the country and a 270-per-cent increase in
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wetland under the RAMSAR Convention because
it was endangered due to the overextraction of
ground water. The overextraction is not only deplet-
ing the ground water, it is leading to increased
salinity, which in turn negatively affects wildlife and
plant species in the area.

In West Asia, wildlife such as fallow deer, ostrich,
wild goat, and antelope have been threatened with
extinction due to indiscriminate hunting. The threat
to wildlife is worsened through the destruction of
their habitats, particularly deforestation. The region
lost 11 per cent of its remaining natural forest during
the 1980s, and natural forest cover now averages less
than 1 per cent of the total land area (FAO, 1995b).

On the whole, there is little information on
species, and good data are generally limited to
certain mammals and birds. Species inventories are
currently being undertaken in a number of coun-
tries in the region [such as Jordan and some Gulf
Cooperation Council (GCC) countries].

Water

Wiater availability in the West Asia region depends
on the physiographical and hydrogeological setting.
[raq, the Syrian Arab Republic, and Lebanon have
relatively dependable surface water sources in the
form of rivers and springs. (See Table 2.12.) This
supply is supplemented through extraction from
ground-water reserves in Jordan, Lebanon, the Syr-
lan Arab Republic, and Palestine. Jordan is faced
with water deficits, with demand outstripping sup-
ply. Palestine, with limited surface water and renew-
able ground-water reserves, also faces problems in
meeting water needs, particularly in view of the
unbalanced use of available water resources. The
Euphrates and Tigris rivers in Iraq and the Syrian
Arab Republic, the Orients and Latani rivers in
Jordan and the Syrian Arab Republic,and the lower
Jordan River in Jordan represent major water
sources for domestic, industrial, and agricultural
requirements within these countries.

In contrast, the GCC countries and Yemen are
characterized by a harsh desert environment devoid
of rivers and lakes. The water resources consist of
limited quantities of runoff resulting from flash floods,

Global Environment Dutlook

ground water in the alluvial aquifers, and extensive
ground-water reserves in deep sedimentary forma-
tions. Some of these countries also rely on non-
conventional water sources such as desalinization
of sea and brackish water and limited use of reno-
vated wastewater. Ground water in the shallow
aquifers in Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia, the United Arab Emirates,and Yemen is the
only renewable water source in these countries.

Wiater requirements for all sectors in Iraq are
met mainly from river flow, while Jordan, Lebanon,
the Syrian Arab Republic,and Palestine use ground
water to satisfy water demand. The major problem
associated with the management of renewable
water, particularly rivers, is its transboundary na-
ture. The lack of formal agreements for sharing
rivers such as the Euphrates have created shortcom-
ings in the efficient utilization of water. The problem
is also apparent for ground-water resources, with the
Palestinian territories, for example,unable to use the
totality of their renewable resources.

Total water demand for agriculture, industrial,
and domestic purposes in West Asia in 1990 was
about 82 billion cubic metres. (See Table 2.13.)
Agriculture accounts for the bulk of water use,
followed by the industrial sector. The agricultural
sector uses approximately 68 billion cubic metres of
water, while the water demand for industrial activi-
ties in the region reached 6 billion cubic metres.
Domestic water demand accounts for about 7.7
billion cubic metres (ESCWA, 1995).

Human water consumption per capita in the
region, including for domestic, agricultural, and in-
dustrial uses, is now very high, ranging from 300 to
1,500 litres per day (UNEP/WHO, 1991). Rapidly
rising incomes in some countries, with the resultant
increase in living standards, and water losses in the
network have led to higher per capita water con-
sumption. Intensive agriculture under arid condi-
tions is also demanding an ever-increasing quantity
of water.

Based on current trends, water shortage is ex-
pected to increase as a result of increased demand
and limited renewable supplies in most West Asian
countries. Current water resources such as peren-
nial surface water, renewable ground water, desali-
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The tundra are the vast treeless plains of the
Arctic. Due to low temperatures, permafrost, low
bacterial activity, and almost complete lack of in-
vertebrate soil fauna, biological material is decom-
posed slowly in tundra areas. Nutrients are thus not
readily available for new plant growth. The result is
low production,slow plant growth,and slow revege-
tation where vegetation has been damaged or re-
moved (EEA/NPI, 1996).

The natural factor that most strongly deter-
mines the landscape character in the far north is
permafrost. Where there is continuous permafrost,
the ground is frozen up to a depth of 400 metres.
During the summer, melting only occurs to a depth
of about 1 metre, which creates a poorly drained
often marshy landscape intersected by dry ridges
(EEA/NPI 1996).

The low production of the terrestrial ecosys-
tems makes the Arctic tundra particularly sensitive
to land degradation and erosion. Annual melting of
the topsoil above the permafrost layer combined
with damage to the vegetation cover by human
activities can lead to erosion. This process is further
exacerbated by slow vegetation regrowth. In north-
ern Scandinavia, herding of reindeers has also led to
overgrazing and subsequent erosion. Sulphur diox-
ide emissions from nickel smelters have also led to
vegetation damage and subsequent erosion, as, for
example, on the western part of the Kola Peninsula
(Tommervik et al., 1995).

Forests

The taiga is a zone of coniferous forest encircling
the northern hemisphere south of the permafrost
line. It represents an important commercial re-
source in the Russian Federation, Finland, and
Sweden. The plant and animal species composition
1s relatively uniform throughout the taiga. The taiga
forest basically consists of one canopy layer with an
undervegetation of dwarf shrubs, mainly of the
heather family, crowberry, and mosses and lichens.
Broad-leaved deciduous forests are found in the ar-
eas of warmer and more oceanic climates. A char-
acteristic feature of the boreal zone is the forma-
tion of peatlands (bogs), which develop in wet areas
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due to poor drainage and incomplete decomposi-
tion of plant material. Iceland had large forests be-
fore the arrival of the first settlers in the early Mid-
dle Ages. Gradual but steady deforestation and
extensive sheep and horse herding have since prac-
tically cleared the entire island of forests. In the
Russian Federation, large-scale clear cutting and
plantation forest monoculture are environmental
concerns. Landscapes are altered, the local climate is
affected, the natural diversity of the forests is dis-
rupted, and bogs and marshes are often drained in
the process of planting new forest stands. The new
stands are usually single species of uniform age
(EEA/NPI, 1996).

Biodiversity

A relatively small number of terrestrial species is able
to survive the strong climatic contrasts of the Arctic
year, characterized by long, cold, dark winters and
short, light summers. Only a few species live in the
tundra areas through the winter. Other species mi-
grate into the region for the summer season only.

Arctic plants generally have reduced exposed
leaf areas (needles or small narrow leaves) or shed
their leaves during winter to increase survival when
available moisture is very low. In the High Arctic,
most plants have developed low and creeping struc-
tures more suitable for survival where cold, drying,
and damaging winds are prevalent. Bowl-shaped
flowers and hairy stems are also common because
these features help to capture and retain heat from
the sun. In general, the plants have low growth rates,
low production capacities, inefficient sexual pro-
duction, and simple distribution mechanisms.
Growth and production decreases from south to
north (EEA/NPI, 1996).

Animals face many of the same challenges for
surviving in the Arctic. Whether living permanently
in the region or visiting for parts of the year, the
animals of the Arctic have special adaptations. Both
marine and terrestrial mammals have large body-
volume-to-surface ratios and store considerable
amounts of fat (for example, as in seals, whales, and
polar bears). The mammals, as well as birds, are quite
mobile with some exceptions such as the Svalbard



reindeer, which are extremely sedentary. Many of
the animals are long-lived, reproducing often but
having few young at a time. This increases the
chances of successful reproduction in a situation of
high mortality of the young (EEA/NPI, 1996).

Because of the harsh climatic conditions on
land, the biodiversity of the region is relatively poor.
However, several interesting and important species
are endemic or strongly influence the terrestrial
ecosystems. These include, for example, the lem-
ming and other rodents, reindeer species, arctic fox,
wolverine, wolf, lynx, and brown and polar bears.
Some of these species are endangered. In addition,
some of the world’s largest populations of sea birds
are found in the Arctic.

Although listings of Arctic species may appear
substantial, the number of species in any given area
is usually limited. The diversity and complexity of
food webs increase as arctic ecosystems grade into
more temperate ecosystems. Because of the rela-
tively low diversity, some food chains are short and
simple. An example is the lichen—caribou—wolf
chain in Arctic Canada. This food chain is of par-
ticular concern as a potential pathway of contami-
nants because of the importance of caribou and
reindeer as a traditional food source for North-
erners.

By comparison, the marine environment is far
more productive. The North Atlantic waters are
among the most productive areas of the world due
to the inflow of warmer, nutrient-rich water from
the southern Atlantic, the influx of Arctic water
bringing nutrient-rich water from ice-covered ar-
eas, and considerable vertical blending on the banks
in the shallow waters (EEA/NPI, 1996). The nutri-
ent-rich water masses, together with 24-hour sun-
light in the summer, support a large production of
biomass, such as algae, that are consumed by higher
trophic animals and eventually by top predators,
including humans.

The region’s marine ecosystems are charac-
terized by large stocks of a few key plankton,
crustacean, and fish species as well as sea birds and
large sea mammals. Capelin, cod,and herring are the
largest fish stocks (EEA/NPI, 1996). High natural
fluctuations in fish stocks and other species are
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typical of the region. The more stable benthic (sea
bed) ecosystems are rich in species. For example, the
Barents Sea and adjacent areas contain 2,000 species
of benthic animals, constituting 80-90 per cent of
the total number of marine animal species in the
area (EEA/NPI, 1996).

Fishing, whaling, and other sea mammal hunt-
ing are well-known examples of overexploitation of
Arctic resources. Massive hunting of the marine
mammals started in the early 1600s. The bowhead
whale was practically driven to extinction between
1600 and 1700;the blue whale, fin whale, humpback
whale, and sei whale populations were drastically
reduced between the mid-1800s and 1920; and the
smaller minke whale has been exploited from the
1930s. Walrus and harp and hooded seals were
hunted from the early 1800s up to the 1980s. By
the 1900s, the survival of the popular polar bear was
dangerously threatened throughout the European
Arctic area. In the past three decades, overfishing and
the decline of certain fish stocks have led to conflicts
among nations regarding access and management of
resources.

All countries in the region have established
protected areas. As of 1995, there were 285 such
areas. (See Figure 2.25.) They covered approxi-
mately 2.1 million square kilometres, or a little over
14 per cent of the Arctic area (CAFFE, 1996b). Some
of the first nature protection areas of the Arctic were
established in Sweden and Alaska in 1909. The
largest protected area is the Northeast Greenland
National Park (972,000 square kilometres). This
park, which is mainly ice cap, makes up about half
of the protected area total. The majority of the
protected areas cover terrestrial ecosystems; the
marine areas are poorly represented.

Marvine and Ice Edge Ecosystemns

Ice edges and associated waters are key areas of
productivity in all regions of the Arctic (Smith and
Sakshaug, 1990). Melting ice causes an increase in
the stability of the water column, which allows
phytoplankton to be retained (phytoplankton
bloom) in a defined active photosynthetic layer at
the ice edge (Marshall, 1957). Contaminants that
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States countries, Europe, North America, and Japan
are the main sources for these long-range trans-
ported pollutants. Trends in measurements of
chemicals such as DDT and toxaphene in the region
indicate that developing countries, where these
chemicals are still in use, also contribute to the
presence of these pollutants in the Arctic region
(Canadian Dept. of Foreign Affairs and Interna-
tional Trade, personal communication, 1996).

Although the concentration of many pollutants
tends to be low in the Arctic environment, there are
notable exceptions. Elevated concentrations of cer-
tain heavy metals such as cadmium and mercury
have been found in Arctic sea birds, fish, and marine
mammals. The levels of POPs are also high in Arctic
species like the polar bear, as well as in other marine
mammals. Because fish and marine mammals are a
major food source for indigenous peoples in the
region, the toxic contaminants they contain pose a
human health risk (PAME, 1996).

Radioactive contamination is considered one of
the main threats to the Arctic environment in spite
of low current levels of contamination and sharp
falls in caesium-137 levels in both the North and
the Barents seas since the 1980s (Strand and Cooke,
1995). The main sources of radioactivity are the
French La Hague and British Sellafield reprocessing
plants and global fallout from atmospheric tests in
the 1950s and 1960s. There are additional inputs and
risks from Russia, including contamination from the
Chernobyl accident, earlier dumping of liquid and
solid radioactive waste, minor leakages from instal-
lation and dumping sites, and improper storage and
management of spent fuel from both civil and
military sources. Waste management is also an issue
in the Canadian north where, prior to land use
regulations, waste was abandoned with little con-
cern for the environment. Military installations,
exploration camps,and mines were the main source
of these wastes (Canadian Dept. of Foreign Affairs
and International Trade, personal communication,
1996).

During the cold war, the Arctic Ocean repre-
sented one of the main frontiers between the West
and East. The ice-covered Arctic Ocean was a superb
area for hiding submarines with strategic nuclear
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weapons. The Kola region in north-west Russia, the
only ice-free harbour to the Atlantic,still houses the
largest concentration of nuclear vessels and weapons
in the world. After the end of the cold war there
was a lack of resources to manage these installations.
Radioactive materials were released accidentally or
through leakages from these installations as well as
from plants further south (Tomsk and Mayak),
draining northwards. These, together with solid
waste dumped into shallow waters in the Kara Sea,
all represent threats to the Arctic environment, its
people, and its fisheries (EEA/NPI, 1996).

Onshore and offshore exploration of oil and gas,
and their transportation through pipelines and by
ships, represent a risk to the region’s environment.
The continued use of outdated technology in some
areas exacerbates this risk. The expected large on-
shore and offshore oil reserves of Siberia are one key
area for exploration both by western and Russian
companies (PAME, 1996; EPPR, 1996). The Exxon
Valdez accident in Alaska and the oil spill in the
Komi Republic of Russia are examples of accidental
damage caused by oil-related activities. Decompo-
sition of hydrocarbons is slower in the cold Arctic
climate compared with warmer areas. This provides
extra time for released contaminants to spread and
extends the time that they can have an impact on
the environment.

Arctic Population

The total human population in the Arctic currently
exceeds 3.5 million. The indigenous population
cohstitutes approximately 80 per cent of the total
population in Greenland, 50 per cent in Arctic
Canada, 15 per cent in Alaska and Arctic Norway,
and a smaller proportion in the rest of the Arctic
countries (AMAP, 1996). Due to improving living
conditions through socio-economic development,
the population growth rates in many parts of the
Arctic are rising and the population is generally
young (AMAP, 1996). At the same time, a number
of northern regions in Russia have lost 20-30 per
cent of their population during the 1990s due to
emigration, a decreased birth rate, and increased
mortality (Goskomstat of Russia, 1995).
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Figure 2.26. Antarctica and the Southern
Ocean.

Source: UNEP/GRID-Christchurch (1996) based on SCAR-ADD (1993).

The indigenous peoples of the north have tra-
ditionally survived on a sustainable system of hunt-
ing and herding the local fauna. Today, many of the
local inhabitants are increasing the level of resource
exploitation to supplement their income and are
involved in new and non-traditional activities, such
as industrial processing and tourist services. Purely
traditional life-styles are tending to disappear as
indigenous people adopt “southern” life-styles to a
greater or lesser extent. These are accompanied by
changes in food and dwelling habits, education, and
health care.

Differences between the local and introduced
cultures are levelling out in some areas, most notably
in the Nordic countries. In other areas, however,
such as in the Arctic regions of the Russian Federa-
tion, there have been decreases or withdrawal of
centralized subsidies for traditional economies.
These economic changes are imposing hardships on
the local populations and consequently on the en-
vironment on which they depend for much of their
livelihood. Overall, there is a growing recognition
of traditional values among the Arctic peoples them-
selves, among national Governments, and among
international Arctic organizations. Increasingly,such
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values are being addressed in various programmes,
including those operating under the Arctic Environ-
mental Protection Strategy.

THE ANTARCTIC

Antarctica is the coldest continent. It is also the
driest, windiest, and cleanest. It is approximately 14
million square kilometres in area, about one tenth of
the earth’s land surface. The Antarctic continent is
surrounded by one of the world’s largest and stormi-
est oceans. (See Figure 2.26.) Less than 1 per cent
of the land surface is ice-free (Fox and Cooper,
1994). During the winter, the area covered by ice is
almost doubled as the sea freezes over. This fluctua-
tion is the largest seasonal physical process on earth.

The Antarctic continent and the Southern
Ocean play a critical role in the global environ-
mental system. The interactions between atmos-
phere, oceans, ice, and biota that take place in the
region affect the entire global system—influencing
biogeochemical systems, atmospheric and oceano-
graphic circulation patterns, the transport of energy
and pollutants,and changes in sea level. The Antarc-
tic is therefore a high priority for protection.

Antarctica is the least populated and least in-
dustrialized continent. For more than half the year,
during winter, it is virtually devoid of any human
activity. During summer, the only land-based ac-
tivity is related to scientific research and a small
amount of tourism. Both are highly localized. The
continent is managed on a co-operative basis by the
Consultative Parties to The Antarctic Treaty, which
has been in force since 1961. Through the Treaty,
the region south of latitude 60°S has been dedi-
cated to science and peace.

In 1996, UNEP prepared a report entitled The
Question of Antarctica: State of the Environment in
Antarctica on behalf of the United Nations Secretary
General. The report was presented to the 51st Ses-
sion of the General Assembly in 1996 (General
Assembly, 1996). Portions of this section are drawn
from that report, with specific information and data
sources individually cited and referenced. No com-
prehensive state of the Antarctic environment report
has yet been written, although the preparation of



such a report is currently being considered by the
Scientific Committee for Antarctic Research.

Major Environmental Concerns

Currently, the principal environmental concerns in
Antarctica are related to changes occurring at the
global level rather than at any originating from
human activities within Antarctica itself. Those con-
sidered of most significance relate to depletion of
the ozone layer and climate change. It is only in the
recent past, however, that the Antarctic marine en-
vironment was subjected to uncontrolled, unsus-
tainable, and profound disturbances by commercial
exploitation of whale and seal stocks, leading to
near-extinction of some species. While commercial
exploitation is now prohibited, the impacts from this
overexploitation are still evident in the marine eco-
system today. In comparison to these changes and
the global changes noted, the environmental im-
pacts of human activities occurring within Antarc-
tica today are relatively minor and localized. Yet even
these remain of concern because of the high scien-
tific and aesthetic value to be derived by maintain-
ing Antarctica as far as possible in a relatively undis-
turbed state.

Ice Sheets and Ice Shelves

More than 87 per cent of the earth’s fresh water
exists in a frozen state. The Antarctic ice sheet,
together with the fresh-water ice shelves that extend
from the edges of the sheet over the sea surface,
contain more than 90 per cent of this frozen water
(Meier, 1983). If all of this water melted, it would
be equivalent to a sea level rise of some 60-72
metres (Drewry and Morris, 1992).

Small changes in the mass of large ice sheets
have widely recognized implications for the global
climate system and for sea level. The most up-to-
date evaluation suggests that the Antarctic ice mass
is decreasing (Jacobs and Hartmut, 1996), although
further investigation is needed before a reliable
statement can be made. The breaking away of ice-
bergs from the edges of the ice sheet is the largest
single cause of the reduction (Jacobs et al., 1992),
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followed by ice shelf melting (Jacobs and Hartmut,
1996).

Recent research on the Antarctic Peninsula has
shown that steady ice shelf retreat has been occur-
ring there over the past 50 years (Skvarca, 1993;
Ward, 1995; Vaughan and Doake, 1996; Rott et al.,
1996). Five northerly ice shelves on the Antarctic
Peninsula have retreated dramatically during this
period, perhaps in response to atmospheric warm-
ing (Vaughan and Doake, 1996). The recent dramatic
collapse of the Larsen Ice Shelf implies that after an
ice shelf retreats beyond a critical limit it may
collapse rapidly (Rott et al., 1996). Ice shelves do
appear to be sensitive indicators of climate change
and, indeed, long-term warming trends on the
Antarctic Peninsula are so large that they appear to
be statistically significant (Stark, 1994; King, 1994).

Sea Ice

Winter temperatures in the Antarctic fall so low
that huge areas of sea are frozen over. This sea ice
varies in extent from 4 million square kilometres in
late summer (February) to almost five times that
area in late winter (September) (Fullard et al.,
1990). (See Figure 2.27.) These large seasonal fluc-
tuations, together with the fluctuations in Arctic sea
ice, play an important role in global climate by af-
fecting exchanges of energy and water vapour
(Wadhams, 1991).

An analysis of global ice cover between 1978
and 1994 detected no statistically significant change
in Antarctic sea ice while Arctic sea ice seems to have
decreased by 5.5 per cent (Johannessen et al.,1995).
However, significant reductions in summer sea ice
in the late 1980s and early 1990s in the Amundsen
and Bellinghausen seas are consistent with a warm-
ing climate west of the Antarctic Peninsula (Jacobs
and Comiso, 1993).

Living Resources

The Antarctic is globally distinct in terms of biodi-
versity, although it is inhabited by a relatively small
number of difterent species. Among the fauna are
120 species of fish, 72 cephalopod (mainly squid)
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only at night, have now been adopted under the
CCAMLR.

A 1982 decision of the IWC imposed a mora-
torium on whaling (except for indigenous subsis-
tence and scientific purposes) from the 1985-86
season. The moratorium ended in 1994, the same
year in which a Southern Ocean Whale Sanctuary
was established by the IWC. There is presently no
known commercial hunting of seals in Antarctica.
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creasingly, socio-economic factors are taken into
consideration. Many countries have established
SOE reporting programmes, which attempt to re-
port on the status and trends of various sectors in an
integrated way. As part of the strategic planning
processes and reporting programmes, national insti-
tutions (Ministries, Secretariats, Departments,
Committees, Commissions, and so on), non-gov-
ernmental organizations (NGOs), advocacy groups,
and private-sector institutions have been established
or strengthened to deal specifically with environ-
mental issues.

In addition, national legislation has been devel-
oped at a rapid pace in the past decades. Govern-
ments of many countries, for example, undertook
significant amendments to existing natural resources
legislation in order to deal with environmental
problems arising from overexploitation by commer-
cial and industrial sectors. The evolution of environ-
mental legislation, especially in developing coun-
tries, can be divided into two distinct periods
(UNEP, 1996¢). In the pre-Stockholm era, largely
characterized by “use-oriented” natural resource
laws and legislation to address environmental pol-
lution as a local problem, legislation was primarily
concerned with the allocation and exploitation of
natural resources. The post-Stockholm period is
characterized by the emergence of “resource-ori-
ented” legislation and, ultimately, system-oriented
and integrated legal regimes aimed at long-term
management and more sustainable use of natural
resources. In industrial countries, some of these
already existed before Stockholm. Wildlife legisla-
tion, for instance, gradually incorporated the con-
cept of maintenance of a safe minimum stock
through protection of vulnerable species.

Changing Environmental Policy
Perceptions and Concepts

Many parts of the industrial world achieved eco-
nomic growth and wealth in the past by having
unlimited access to environmental resources (air,
water, land, soils, and so on), and little thought was
given to the impacts of growth on the environment.
They then sought to improve and protect their

Policy Responses and Directions

quality of life from the environmental impacts of
their development—initially from the effects of
pollution on air and water, and more recently from
hazardous waste, biodiversity loss, ozone layer de-
struction, and global climate change. This protec-
tion was largely achieved through Government-
regulated command-and-control policies and
end-of-pipe solutions that relied on legislation and
measures such as emission standards and limits and
on maximum permitted rates of resource use.
Significant improvements in environmental
protection have been made in many parts of the
world through such strategies and action (see be-
low). Yet the state of the ecosphere as a whole
continues to deteriorate. Developments in the dif-
ferent regions (Chapter 2) and explorations of the
future (Chapter 4) show that an increasing number
of environmental constraints will be encountered in
the next few decades. Although command-and-
control standards are effective in many cases in terms
of short-term environmental improvements, the
costs of implementation, enforcement, and compli-
ance are high and may hinder long-term economic
development. Furthermore, although such policies
have proved to be efficient for pollution control,
they are less effective for problems associated with
the management, protection, and conservation of
natural resources, particularly when a large number
of different groups and people use these resources.
Environmental issues have developed from simple
(local, attributable, quantifiable, easy-to-solve, low-
risk, and with short time horizons) to complex
(global, non-attributable, non-quantifiable, diffi-
cult-to-solve, high-risk,and with long time frames).
Complex environmental problems demand a com-
bination of policy instruments to achieve environ-
mental goals without constraining economic
growth, development, and human well-being. Ef-
fective policy setting in support of sustainable de-
velopment indeed requires a more diverse mix of
policies that address the social fabric of life, ensure
effective institutional arrangements, improve the
economy in all its sectors, protect the environment,
and so on. Consequently, countries are complement-
ing command-and-control policies with, among
other things, market-based economic instruments,
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methods to achieve cleaner and more resource-ef-
ficient production systems, and efforts to change
consumer attitudes.

Economic instruments are increasingly applied
world-wide. They aim at changing behaviour by
offering incentives rather than by imposing stand-
ards or regulating specific technical improvements.
Many of them seek to internalize external costs
(both resource depletion and pollution costs), so
that the producers, transporters, and consumers of
various commodities face the full social costs of
their activities (the “polluter pays” principle—PPP).
A simple example 1s a carbon tax applied to motor
fuel: this makes the producer pay the full social costs
of depletion of the resource and makes the con-
sumer absorb the full social costs of environmental
damage, thus creating incentives to use fuel and
vehicles more efficiently.

Few, if any, economic incentives have actually
replaced regulations because most have been intro-
duced with the primary objective of increasing
Government revenues rather than altering behav-
iour towards more environmentally friendly activi-
ties. Also, some examples are available whereby
economic instruments have been used “for short-
term economic gains,” which resulted in degrada-
tion of the environment. The issue at hand is how
to get the best out of market forces, while at the
same time moving towards environmental protec-
tion and equitable opportunity, and how to deter-
mine the appropriate level and type of regulation by
Government to achieve this. In countries with
strong institutional frameworks, it appears to be
mostly a question of fine-tuning existing policies.
For countries with weak and transforming institu-
tions, it will entail an extensive and lengthy process
of capacity building at all levels.

As detailed in the following sections, the trend
is definitely toward using economic instruments to
modify behaviour in a positive way. A summary of
different groups of economic instruments is given
in Box 3.2. In Box 3.3, positive experiences with
economic instruments are described briefly.

In this context, clear interest in environmental
impact assessments (EIA) has also developed. An
EIA is the analysis of the likely environmental
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consequences of a proposed human activity. Al-
though generally project-specific, EIAs have in-
creasingly been applied to policies, plans, and pro-
grammes as well (UNEP, 1996d). The principle
objective is to ensure that environmental considera-
tions are incorporated into the planning for, deci-
sions on, and implementation of development ac-
tivities. EIAs increasingly assist in preventing or
minimizing an activity’s adverse impacts, while
maximizing its beneficial effects.

Experience demonstrates that an effective EIA
depends on three fundamental mechanisms: public
participation (effectiveness is determined largely by
how successfully the community has been involved),
inter-sectoral co-ordination, and a consideration of
alternatives. Through these mechanisms, EIAs serve
an increasingly integrative and preventive role in
development policy and planning.

A perceptional change is also manifested in
structural adjustment programmes that are being
implemented in developing countries. A combina-
tion of long-standing domestic policy distortion and
the adverse external conditions of the 1970s (such
as o1l shocks, debt crisis,and world recession) created
severe macro-economic and structural problems for
developing countries. In response, stabilization and
structural adjustment programmes were imple-
mented. Structural adjustment policies predated the
concept of sustainable development and focused on
the objective of development assistance and econ-
omy-wide policies. They have now evolved to re-
align with the concept of sustainable development
through integration with social and environmental
policies.

A 1996 UNEP study explored the question of the
environmental effects of stabilization and structural
adjustment programmes (UNEP, 1996a). Under-
standably, the answer depended on a large number of
interrelated factors, implying that economic policy-
makers cannot apply a simple, standardized set of
reforms to any given economy and expect predictable,
consistent, or even beneficial results. Macro-economic
reforms may even have unpredictable and mixed
effects, depending on the situation in a country, or
threaten economic growth and environmental integ-
rity for the future in certain cases.





















industrial processes all over the world, and do not
pursue vigorously the permeation of sound envi-
ronmental knowledge and technology to all sectors
of the global society.

For example, a major cause of global and re-
gional environmental problems such as climate
change and acidification continues to be the unsus-
tainable consumption of natural resources in indus-
trial countries and by more affluent groups within
developing countries. If the number of cars per
person in the United States were ever matched in
China, some 20 per cent of the nation’s arable land
would be covered by roads and parking spaces
(Wuppertal Institute, personal communication,
1996).If the world’s 5 billion people emulated what
the advanced industrial nations have reached, rapid
ecological collapse would be the inescapable con-
sequence.

What is needed is a fundamental change in the
hearts and minds of everyone. As Maurice Strong,
Secretary General of the 1992 United Nations
Conference on Environment and Development,
said in Singapore in early October 1996: “Greater
co-operation between developing and industrial-
ized countries is needed, with the rich prepared to
share in solving environmental problems of the
poor. We really need a change in ethos and culture.
We need to move from a culture of greed and
competition to one of co-operation and steward-
ship, a culture of sharing.” This requires more than
Governments providing an environment that will
accelerate the process. All major groups need to feel
responsible: women, children and youth, indige-
nous people, NGOs, local administrators, workers
and trade unions, business and industry,scientists and
academics, and farmers, including all rural people
who derive their livelihood from activities such as
farming, fishing, and harvesting the forest (UNEP,
1996b).

SUMMARY OF REGIONAL
POLICY RESPONSES
From the reports on regional policy responses de-

tailed below, a pattern emerges that reflects the state
of development of the machinery for managing the

Policy Responses and Directions

environment in each Region. Identified responses
range from institutional strengthening and the es-
tablishment of appropriate policies and legislation,
to supplementing command-and-control strategies
using market-based incentives. Other responses
stimulate changes in production and consumption
processes,emphasize environmentally friendly tech-
nologies, or encourage increased popular participa-
tion in policy development and implementation.

Getting Started

The most widespread response in all regions to the
needs expressed in Stockholm and Rio de Janeiro
has been the establishment of national environment-
related ministries and specialist agencies dealing with
sectoral environmental concerns. In Europe and
North America, this process had already begun at the
time of the Stockholm conference. The lead-up to
UNCED provided the additional stimulus for all
regions to further develop an institutional and con-
stitutional basis for sustainable development. The
recent inclusion of environment in constitutional
reform in many developing and rapidly industrial-
izing countries is another important development
in this regard. Complementing these institutional
and constitutional changes, an almost universal in-
terest in sustainable development has emerged in the
latter half of this decade among governmental and
non-governmental stakeholders alike. The “hearts
and minds” of stakeholders are changing, raising
hopes that environmentally sustainable develop-
ment can be achieved.

Basic Policy Instruments

Most countries in the different regions have estab-
lished command-and-control policies as logical
steps in the pursuit of better environmental man-
agement. The tools for implementing these policies
are primarily legislation, compliance monitoring,
and litigation. However, the effectiveness of imple-
mentation depends on the presence of appropriate
environmental agencies, the comprehensive scope
of legislation, availability of adequate human and
financial resources to monitor compliance, and an
effective legal system. As a consequence, environ-
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mental policy implementation varies greatly be-
tween regions and nations.

In Asia and the Pacific, umbrella environmental
legislation and comprehensive environmental poli-
cies increasingly provide an overall framework for
regulating most forms of pollution and enhancing
environmental management in general. Specific
command-and-control policies are firmly in place.
Implementation of umbrella policies has unfortu-
nately been hampered in a number of countries by
institutional weaknesses and a lack of human and
financial resources.

Many African countries have also enacted um-
brella legislation, mainly within the framework of
national environment action plans (NEAPs) stimu-
lated by international financial institutions and con-
ventions. Monitoring and regulatory systems have
been set up in several states in the region to imple-
ment the legal provisions of new or revised envi-
ronmental legislation. Unfortunately, institutional
weaknesses, lack of skilled manpower, and inade-
quate training facilities still hamper monitoring and
enforcement of environmental policies and regula-
tions in a large number of African countries. Lim-
ited financial resources are partly to blame, but lack
of coordination between involved authorities and
counterproductive government policies also con-
tribute in many instances to further restraint of
policy implementation.

In countries of the EU, environmental legisla-
tion, and environmental considerations now impact
on every individual, sector of society and govern-
ance structure. North America also relies strongly
on legislative measures to combat environmental
deterioration. While economic reform offers the
key to solving certain environmental problems in
countries of Central and Eastern Europe, environ-
mental legislation needs further development, har-
monization and enforcement to achieve maximum
effectiveness.

In Latin America and the Caribbean most na-
tional initiatives concerning the environment re-
volve around command-and-control mechanisms,
particularly legislation. While new institutions es-
tablished to deal with the environment greatly assist
implementation of legislative reforms throughout
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the Region, institutional weaknesses remain and are
often aggravated by limited finances. Structural
adjustment programmes have also led some govern-
ments to cut social and environmental spending in
this region, as well as in Africa, causing the tempo-
rary abandonment of environmental planning in a
number of affected countries.

Environmental programmes, institutions, and
laws in West Asia have sometimes been created
haphazardly and not in the context of an over-arch-
ing strategic plan for the environment. This has
resulted in dominantly sectoral approaches to envi-
ronmental planning without due consideration of
the need for cross-cutting policies and institutional
requirements. R ecently, attempts to harmonize en-
vironmental legislation and the role of institutions
in developing strategic frameworks for environ-
mental planning have taken place in a number of
countries in West Asia.

Overall, in the developing regions compliance
monitoring is still constrained by a lack of financial
resources and inadequate availability of skilled man-
power.

Refining Environmental Policy

Command-and-control systems tend to function
more effectively when addressing sectoral environ-
mental problems. The sectoral nature of much envi-
ronmental legislation and the short-term success of
end-of-pipe solutions when treating site-specific
environmental problems have historically reinforced
the application of command-and-control mecha-
nisms in isolation. As most countries are now aware,
sustainable development and general environmental
well-being are complex, integrated problems requir-
ing cradle-to-grave solutions and public participa-
tion. Comprehensive environmental policies that
take account of this are therefore gaining favour in
many regions. Greater co-ordination of effort be-
tween national environment-related authorities is
also becoming evident world-wide.

With command and control policies firmly in
place, and long experience in their use,a number of
regions are exploring alternative and supplementary
strategies to augment environmental quality and



further protect the health and well-being of their
citizens. Alternative strategies are projected to be
more cost effective than the further expansion and
reliance on command and control approaches.

Innovative approaches to environmental policy
formulation are now evident in North America and
Europe, and emerging in Asia and the Pacific and
certain countries in Latin America and the Carib-
bean. In North America, the creation of better
environments for voluntary action has resulted in a
multitude of alternative policy responses. Concepts
founded on common sense, innovation and flexi-
bility are leading to creative partnerships between
government authorities and society. These partner-
ships to environmental problem-solving rely on the
use of market incentives and encourage the appli-
cation of innovative, cost-effective, cleaner produc-
tion technologies and processes.

In Europe, for example, industrial groupings
have adopted responsible care programmes, and
public participation is now firmly embedded in
policy and decision-making processes. Pan-Euro-
pean capacity building programmes also operate to
forward environmental management and economic
development, including the development of regula-
tory frameworks and restructuring of higher edu-
cation.

Environmental Citizenship

The past five years has witnessed the emergence of
democratization in several regions and with it, a
growth in the intertwining of politics and the envi-
ronment. Many of the mechanisms required to
successfully implement sustainable development
rely on accountable partnerships between govern-
ment, industry, business, and the community at
large. The value of popular participation by both
individuals and interest groups in the development
of environmental policy is increasingly being recog-
nized by formerly centralized governments; thus,
opening the way for greater environmental citizen-
ship in the future.

In Africa, decentralization of government
authorities offers potential for increased grass-roots
participation in policy development and implemen-
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tation in the future. Individual rights to a clean and
healthy environment are clearly acknowledged in
the constitutions of several African countries and
care for the environment considered a duty of all
citizens. In specific instances, the role of NGOs in
Latin America and the Caribbean in policy devel-
opment and implementation has grown in recent
years. Continued involvement of NGOs and other
responsible interest groups is important for the
future of environmental management in the Re-
gion. The role of environmental NGOs in West Asia
in policy development and environmental manage-
ment is still minimal. Community based action
programmes are evident in a number of countries
in Asia and the Pacific, with people-oriented envi-
ronmental restoration programmes and involve-
ment of women notable in south Asia.

Significant popular mobilization has created
networks of environmental organizations in civil
society in both North America and Europe. A
plethora of environmental NGOs contributes vig-
orously to policy evolution, and implementation
and monitoring of programmes in both regions.
Increased participation of the private sector in pol-
icy development and environmental management is
significant. Voluntary codes of conduct, guidelines
on environmental management and similar initia-
tives contribute increasingly to sound stewardship
of the environment and economic development.

Political reform in many countries has also
improved access to information for environmental-
ists. Additional opportunities are growing rapidly
where national telecommunications supporting the
global information highway are adequate and af-

fordable.

Regional Cooperation

Regional cooperation concerning the environment
has grown significantly in all regions during the past
decade. In most regions, there are active pro-
grammes to establish regional environmental data-
bases, to strengthen policy making capacities and to
develop regional institutional and legislative frame-
works, regional environmental networks and high-
level policy forums. In Asia and the Pacific for
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example, considerable emphasis is now placed on
regional cooperative mechanisms to strengthen state
of environment reporting. A range of regional
agreements designed to tackle transboundary envi-
ronmental problems and to support Pan-European
capacity building in CIS countries has been insti-
tuted with high-level policy support in Europe.

In Africa regional agreements have recently
been drawn up to address the negative effects of
conflicts, with consequent benefits for the environ-
ment. Other regional policy negotiations deal with
land-related issues such as desertification. In North
America transboundary environmental issues are
among the key concerns of the Region. A number
of regional agreements have consequently been put
in place to deal with issues such as the Great Lakes
ecosystem and joint action on acid rain. The last
years have also witnessed the growth and strength-
ening of sub-regional agreements in Latin America
and the Caribbean that address environmental issues
as well as economic and social issues, which at the
same time recognize attendant environmental and
sustainability issues. Specific environmental treaties,
conventions, and agreements have been signed in
Latin America and the Caribbean that deal with
regional resources such as the Amazon and sustain-
able development of island states. The focus of the
many regional groups guiding environmental man-
agement in West Asia is on the four regional seas
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surrounding the countries of the Region, or sub-
regional groupings of these countries such as those
adjacent to the Mediterranean or comprising the
Arabian Peninsula.

References

Factor 10 Club. 1995. Carnoules Declarations
1994/1995 of the Factor 10 Club. Wuppertal
Institute. Wuppertal, Germany.

UNEP. 1994a. Government Strategies and Policies for
Cleaner Production. UNEP Industry and
Environment Office. Paris.

UNEP. 1996a. Environmental Impacts of Structural
Adjustment Programmes: Synthesis and
Recommendations. Environmental Economics
Series Paper No. 21. UNEP Environment and
Economics Unit. Nairobi.

UNEDP. 1996b. Taking Action. An environmental guide
for you and your community. UNEP and UN
Non-governmental Liaison Service (NGLS).
Nairobi.

UNEP. 1996¢c. UNEP’s New Way Forward:
Environmental Law and Sustainable Development.
Chapter 12: Emerging Trends in National
Environmental Legislation in Developing Countries.
UNEP Environmental Law Unit. Nairobi.

UNEP. 1996d. UNEP’s New Way Forward:
Environmental Law and Sustainable Development.
Chapter 16: Environmental Impact Assessment
Legislation in Developing Countries. UNEP
Environmental Law Unit. Nairobi.






144

Policy Responses: Africa

been expressed is in the Constitution of Namibia
(1990), which stipulates that the State shall actively
promote and maintain the welfare of the people by
adopting policies aimed at, among other matters,
“the maintenance of ecosystems, essential ecologi-
cal processes and biological diversity of Namibia and
utilization of living natural resources on a sustain-
able basis for the benefit of all Namibians, both
present and future.”

The elevation of environmental concerns to
constitutional status has no doubt enhanced the
priority conferred by Governments on sound envi-
ronmental management and sustainable develop-
ment (Ogolla, 1995). Some of the other countries
whose constitutions also provide for environment,
natural resources, and sustainable development are
Ghana, Kenya, and Uganda. (NESDA, personal
communication, 1996).

Some of the general policies and directions
being planned and implemented, often within the
strategic planning framework, include the formula-
tion and enactment of new umbrella legislation on
environment and natural resources management
and the establishment of monitoring and regulatory
systems (Cote d'Ivoire, 1996; Burkina Faso, 1994;
The Gambia, 1995a; Ghana, 1994; Kenya, 1994;
and Benin, 1993a). Increasingly, countries are pre-
paring Environment Impact Assessment (EIA)
guidelines and procedures as a followup to EIA
legislation as found in Ghana and Kenya, for exam-
ple (Ghana, 1992; Kenya, 1994).

In order to strengthen capacity in terms of
human resources, African countries are emphasiz-
ing the need for environmental education, training,
and information; the role of NGOs and the media;
development and implementation of natural re-
source management projects; and the active partici-
pation of grassroots groups in the environmental
management process. For example, The Gambia,
Senegal,and Ghana have introduced environmental
studies into school curricula, as well as population
control programmes (The Gambia 1992; Senegal
1995; Ghana 1995). Countries are also establishing
Environmental Information Systems (EIS) pro-
grammes and acquiring electronic mail systems to
facilitate information exchange within and outside
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the region (Cameroon, 1996; NESDA, personal
communication, 1996).

Several sectoral policy responses have been for-
mulated and applied, many of which come up under
NEAPs, macro-economic policy frameworks [such
as Economic Recovery Programmes (ERPs)], and
similar plans. It is impossible to report in detail on
the plethora of environmental initiatives that have
occurred, particularly given the diverse social, insti-
tutional, and environmental conditions of the re-
gion and even within each country. These differ-
ences are reflected in the focus and priorities as well
as policy formulation and action implementation
occurring in the region to address environmental
problems. Only a brief account of some of the more
common directions in and examples of policy re-
sponses and actions on some of the priority envi-
ronmental concerns is provided here.

The environmental problems related to land are
some of the most compelling issues in Africa. The
need to reduce pressure on already overstressed land
resources is one of the main challenges. Some of the
policies and actions planned or implemented in-
clude review of tenurial rights, land classification,
establishment of land resource information systems,
soil conservation and improved farming practices,
eco-farming, agro-forestry, and afforestation pro-
grammes. Examples of countries where these meas-
ures are implemented include Ghana and Senegal
(Ghana, 1992; Senegal, 1995).

Traditional rights on land and access to land
vary greatly from country to country. In some, these
rights facilitate access to land for small farmers; in
others, the opposite occurs. Relationships between
the State and rural communities about land-
ownership is also variable, from situations where
most of the lands belong to the State to situations
where most belong to traditional chiefs. The strong
trend on the continent towards democracy and
decentralization of civil powers apply particularly in
the areas of land resources management and rural
development.

Since the modest initiative of pilot villages at
the time of the Cairo Conference in 1985, the
concept of giving back to villagers full authority
for their land has gained ground. Not only were the



few pilot villages of the AMCEN programme a
success (for example, in Senegal), but many bilateral
and multilateral donors and African Governments
adopted this grassroots approach (for example, Ger-
many in Burkina Faso;the World Bank, with Natural
R esources Management Projects in many countries;
and the United Nations Development Programme
[UNDP] in Senegal).

Research on traditional rural systems has been
strengthened and the complex relationship between
rural populations and their environments is better
understood. Integrated plant nutrition systems, in-
tegrated pest management, and agroforestry are
providing new packages for land rehabilitation and
productivity increase. The Organization of African
Unity (OAU) programme on the use of local min-
erals and organic resources as low-cost fertilizers and
soil ameliorants (implemented by the International
Fertilizers Development Centre) is bringing new
solutions to soil fertlity depletion (UNEP, 1996).

One important reason for the continued land-
related environmental problems is that there are
limited alternative industrial activities to reduce
pressure on land. Furthermore, the declining terms
of trade on agricultural commodities add pressure
on land and contribute to continuing poverty. (See
Box 3.6 on Trade Issues.) Governments have tried
to expand and diversify the production structure
throughout the industry sector. These efforts have
focused on policies for developing institutional in-
frastructures that enable change. They include pro-
vision of the right atmosphere to do business involv-
ing fiscal, monetary, import-export regulations, and
investment codes. They also aim at improving the
education system to enable it to respond to the
complex skill and staffing needs. Support to industry
also includes establishing and strengthening indus-
trial research and development institutions and
other institutions that support small- and medium-
sized industries as well as improving financing con-
ditions for industrial projects by creating financial
institutions, and so on.

Because of the pressure to develop fast,however,
investments are often being made without due
consideration to their impact on the environment.
At the national level, there are also problems in
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reaching agreements among various stake-holders
(Government, the local community, foreign inves-
tors, and international financing agencies) on in-
vestment activities. The means to appraise the de-
gree of success of various actions and their
accountability are urgently needed (UNEP, 1996).

Solving water-related issues is an important
priority and includes providing sustained water and
sanitation services to all people. Programmes for
water supply and sanitation increasingly incorporate
new ideas that focus on the assessment of needs and
requirements of the beneficiaries and their partici-
pation. There has been a gradual move towards
community participation and management, with
the community itself setting priorities and assuming
responsibility, authority, and control over improve-
ments in and operation of services. Some examples
of successtul rural water supply and sanitation pro-
jects are found in Burkina Faso, Mali, and Togo,
featuring drilled wells with handpumps. Two exam-
ples of the most successful rural sanitation pro-
grammes in the region can be found in Lesotho and
Zimbabwe.

Under these programmes, the needs of the
population and the constraints within the commu-
nity to widespread adoption of improved sanitation
and hygiene were first identified. Public awareness
raising, promotion, and marketing resulted in suc-
cessful provision of sanitation, the costs of which
were met by receiving families. The Lesotho Sani-
tation Programme also maximized the private-sec-
tor involvement in planning, financing, and imple-
mentation, including involvement of local latrine
builders, credit unions, and building materials sup-
pliers (World Bank, 1996).

Countries such as Botswana and Namibia have
developed master plans for effective use of available
water, the provision of safe water, and treatment of
wastewater. The Botswana National Water Master
Plan is one of Africa’s most realistic plans for sus-
tainable use of water resources. It recognizes the
limitations in water availability in the country and
hence the inability to establish large-scale irrigation
schemes. This has led to the adoption of a policy on
“food security” instead of “food self-sufficiency”
(Ohlsson, 1995).
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conditions or areas that lacked social cohesiveness
(World Bank, 1996).

There are also examples of successful watershed
protection and management programmes,including
measures to enhance and control land use through
water and soil conservation as well as afforestation.
For example, a watershed protection programme in
the Fouata Djallon Mountains of Guinea involved
detailed studies and mapping of human and live-
stock densities, climate, land use, and susceptibility
to soil erosion. With full participation of farmers
and their confidence, afforestation was undertaken
to rehabilitate the watershed (World Bank, 1996).
Other examples can be found in the Zambezi and
Nile river basins (UNEP, 1996).

Successful measures to prevent deforestation
and to meet the need for fuelwood and other wood-
land products have been achieved through large-
scale planting managed by Governments or compa-
nies for commercial timber production. Smaller,
community-level forest management and tree plant-
ing schemes, often operated by forestry departments
or municipal and village organizations, have also
played an important role in some areas. For example,
in Swaziland, one village that was given a plantation
by the Government sold the timber with consider-
able returns. The village, now interested in tree plant-
ing, has reinvested in the woodlot (SARDC, 1994).

Tanzania has built on traditional views regard-
ing tree rights to install legal instruments to protect
tree ownership. Planting trees strengthens the
rights to land. In Mamire village, for example, a law
states that a person who deliberately destroys an-
other person’s tree will be fined and has to buy, care
for,and plant 20 new seedlings wherever the injured
party wishes. On the strength of this law, virtually
every small-holder in the village planted trees along
field boundaries, tempering escalating local con-
flicts over land access (SARDC, 1994).

Better management of natural forests is also
being achieved in countries such as Namibia and
Zimbabwe through “annexing” of as much as 2
hectares of common woodland to private home-
steads. Villagers with such private woodlands usually

manage them efficiently and are self-sufficient in
poles and fuelwood (SARDC, 1994).
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Attempts to reduce deforestation problems with
fuel-saving stoves have, in general, not been success-
ful in the sub-Saharan region. This is primarily
because fuelwood use is not the major cause of
deforestation and also because the stoves were not
appropriately designed or promoted. In rural set-
tings, the actual consumption of fuelwood was not
significantly reduced because the stoves could not be
used for other purposes,such as heating and lighting.
In addition, the stoves were often promoted in areas
where people were already using fuelwood as con-
servatively as possible (SARDC, 1994).

The region has several innovative wildlife man-
agement strategies, such as game ranching and
community-based management schemes, offering
promising and practical alternatives to the standard
approaches to wildlife conservation. Many of these
are pioneered in southern Africa, such as the Com-
munal Areas Management Programme For Indige-
nous Resources (CAMPFIRE) in Zimbabwe,
launched in 1987; the Administrative Management
Design for Game Management Areas (ADMADE)
in Zambia; and the Selous Conservation Programme
in Tanzania (Makombe, 1993). Under these pro-
grammes, communities raise revenues through sport
hunting management, for example. Hence less habi-
tat is converted to agricultural land and poaching is
prevented. The establishment of natural history mu-
seums and botanic gardens is also significant in
conserving and documenting biodiversity.

With regard to coastal and marine areas, coun-
tries have various regulations in place to control
activities in the areas of investments, fishing prac-
tices, oil spills, and withdrawal of coastal ground
water. EIAs are mandatory for development proj-
ects in coastal zones. In general, implementation of
these regulatory measures has not been all that
successful because of a lack of co-ordination among
various authorities; overlapping mandates of various
institutions;and a lack of resources, including skilled
staff and financial and technical resources, to enforce
the laws. Existing local and national environmental
policies are often compromised for the sake of
short-term economic benefits, resulting in the im-
plementation of development projects without ade-
quate environmental consideration (UNEP, 1996).



Conservation of marine environments has been
lagging behind efforts on the land, for example, in
southern Africa (SARDC, 1994), resulting in the
proliferation of illegal fishing and the overexploita-
tion of mangroves. However, there have been some
successful efforts. In Namibia, for example, the con-
servation of marine resources has been brought
about in part through quota systems, the prohibition
of fishing in some areas during certain times of the
year, and bans on the use of destructive fishing
methods. This has been successful in Namibia be-
cause capacities exist to enforce the regulations
(SARDC, 1994).

In the island States of Africa, an Integrated
Coastal Zone Management (ICZM) Programme, a
five-year project funded by the European Union, is
being implemented. The goal of the programme is
to enable sustainable development of coastal zones.
Policies and actions under the ICZM include better
land use planning and zoning, control of wastewa-
ter, control of fertilizer use, protection of dunes
from sand mining, protection of aquifers from
salinization through controlled pumping, monitor-
ing of water quality in lagoons, conservation of a
large variety of endemic plant species, and a com-
plete environmental audit (UNEP, 1996). Also,
appropriate inland measures are taken, such as anti-
erosional measures using silt traps, controlling ac-
tivities on slopes, vegetation planting on areas that
are likely to be eroded, and prevention of land-
based pollution (UNEP, 1996). Similarly, projects
for solid waste management, embodying recycling
of inorganic waste as well as composting of organic
waste, are being prepared for implementation
within the framework of the ICZM, in conformity
with the Barbados Action Programme (UNEP,
1996).

Climate change and its potential to cause sea level
rise is a serious concern, particularly in the coastal
countries and the island States. At national and subre-
gional levels, individual Governments have developed
policy instruments and institutions to address climate
1ssues (UNEP, 1996). Much of the action taken comes
under the United Nations Framework Convention
on Climate Change (UNFCCC), including public
awareness raising and preparing national inventories
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of the sources and sinks of greenhouse gases. It is
expected that climate change would cause arid and
semi-arid areas to become drier and prone to fre-
quent and severe extreme weather events, like
droughts and storms. Although Africa’s contribution
to the emission of greenhouse gases is relatively
small, Governments there are combining their en-
deavours to secure greater energy self-sufficiency
with an emphasis on energy efficiency and broader
use of renewable energy sources (UNECA, 1992).
Energy efficiency and conservation are the most
efficient ways to combat energy-related pollution.

There are a series of brown environmental issues,
such as ambient air pollution issues, workplace ex-
posure, deposition of agrochemicals, and household
exposure to particulates, that are known to occur in
Africa but that have not been studied in sufficient
detail to assess their magnitude and severity. There
is a clear need to address these issues within strategic
frameworks for action (IMERCSA, personal com-
munication, 1996).

Regional Initiatives

The institutional arrangements to facilitate and co-
ordinate regional actions on environment and de-
velopment include subregional organizations such as
the Arab Magreb Union (AMU); the Permanent
Inter-State Committee for Drought Control (CILSS);
the Economic Community of Central African States
(ECCAS); the Economic Community of West Afri-
can States (ECOWAS); the Inter-governmental
Authority on Development (IGAD), formerly known
as the Inter-governmental Authority on Drought and
Development (IGADD); and the Southern African
Development Community (SADC).

High-level regional forums have also been es-
tablished to formulate regional policies and pro-
grammes dealing with environment and sustainable
development issues. These forums include the Af-
rican Ministerial Conferences on the Environment
(AMCEN), established under the auspices of UNEP
in 1985;the African Economic Community (AEC),
established within the framework of the OAU and
the Abuja Treaty in June 1992; and the Council of
Arab Ministers Responsible for the Environment
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(CAMRE), established as the special body of the
League of Arab States, consisting of 11 North Afri-
can States and 12 West Asian States. Under
CAMRE, a Joint Committee on Environment and
Development in the Arab Region (JCEDAR) was
established in 1993 to facilitate co-ordination and
co-operation among member states (CEDARE,
personal communication, 1996).

In various regional forums of African Govern-
ment leaders, priority actions have been identified
in order to achieve progress towards sustainable
development. At the Earth Summit in 1992, the
Africa region, through the OAU, submitted a com-
prehensive report entitled the “African Common
Position on Environment and Development” as its
contribution to Agenda 21. This report clearly ad-
dresses the regional constraints, concerns, and op-
portunities for sustainable development. Some of
the most important programmes for action devel-
oped since Rio include:

e “African Strategies for the Implementation of
the United Nations Conference on Environ-
ment and Development,” adopted by the
Conference of Ministers of Economic Plan-
ning and Development at its 19th Session,
3—-6 May 1993;

® “Proposals for the Implementation of the
Abuja Treaty Establishing the African Eco-
nomic Community,” the 14th Meeting of
the Technical Preparatory Committee of the
Whole, 12—-16 April 1993, and the 28th Ses-
sion of the Commission/19th Meeting of the
Conference of the Ministers, 19-22 April
1993;

® “Relaunching Africa’s Economic and Social
Development: the Cairo Agenda of Action,”
adopted at the Extraordinary Session of the
OAU Council of Ministers on 28 March
1995, subsequently endorsed by the June
1995 Summit of the African Heads of State
and Government in Addis Ababa; and

® the 1996-97 Programme of Work, adopted
by AMCEN at its 6th Ministerial Session in
Nairobi, 14—15 December 1995.

In 1996, the United Nations System-wide Spe-
cial Initiative on Africa was launched to reinforce
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previous United Nations initiatives, such as the
United Nations Programme of Action for African
Economic Recovery and Development (UN-
PAAERD) and its successor, the United Nations
New Agenda for the Development of Africa (UN-
NADAF) in the 1990s. The System-wide Special
Initiative reflects the priorities enunciated by Af-
rica’s leaders and was formulated in consultation
with African leaders. The challenges of the Initiative
are twofold: to carry out the best supportive actions
congruent with Africa’s priorities to stimulate de-
velopment, and to mobilize international political
support for action to remove some of the obstacles
to Africa’s development.

It is recognized in the African region that con-
flicts present a grave threat to environmental secu-
rity. The impacts of conflicts are more openly dis-
cussed these days, and the importance of developing
institutional structures and mechanisms to manage
them is recognized. Examples of this are the OAU
mechanism for the prevention, management, and
resolution of conflicts and the wide range of civil
society organizations engaged in conflict manage-
ment efforts (UNDP, 1996).

In addition to the initiatives at the political
level, collaboration with and participation of
NGOs, women'’s and youth organizations, and the
private sector are considered important for envi-
ronmental protection and sustainable development.
The creation of an enabling environment for the
implementation of relevant actions in Africa in-
volves the full democratization of political systems
and the decision-making process, as detailed in the
African Charter for Popular Participation in De-
velopment Transformation (UNECA, 1993).

Examples of regional NGOs active in strength-
ening regional co-operation and co-ordination in
the field of environment include the Network for
Environment and Sustainable Development for Af-
rica (NESDA) and CEDARE. NESDA was estab-
lished to bring together African experts, public-
and private-sector institutions, and NGOs involved
in sustainable development initiatives. It provides,
among other things, expertise for capacity develop-
ment and for environmental information.
CEDARE was established in 1992 as an inde-



pendent, non-profit organization to assist member
countries in building capacity to enhance environ-
mental managementand to accelerate development.
It has five priority programmes: freshwater re-
sources, land, urbanization and human settlements,
marine and coastal management, and industrializa-
tion. It also operates an active Information Service
Unit.,

Several sectoral action programmes have been
developed and are implemented under regional
environmental initiatives to enhance the implemen-
tation of global environmental conventions. For
example, in combatting land degradation, imple-
mentation of the United Nations Convention to
Combat Desertification is of prime importance to
Africa, and one of the key initiatives of the region
to implement the convention is the “International
Convention to Combat Desertification and Urgent
Action for Africa.” Most African countries have
signed the Convention, although ratification has
been very slow. Even more important in terms of
an action-oriented common framework is the Sus-
tainable Agriculture and Rural Development
(SARD) programme, which was prepared by the
United Nations Food and Agriculture Organization
(FAO) with the full participation of African minis-
tries of agriculture and African experts and ap-
proved at an international level by the Rio confer-
ence in Agenda 21.

Regional co-operation in the field of land
degradation has also been strengthened either di-
rectly through subregional institutions such as
IGAD (see Box 3.7), SADC, and CILSS, and the
African Development Bank (ADB), or indirectly
through the institutes for applied research within
the Consultative Group on International Agricul-
tural Research (CGIAR) (UNEP, 1996). For exam-
ple,under SADC, the Environment and Land Man-
agement Sector (ELMS) has developed an environ-
ment and sustainable development policy and strat-
egy that deals with land degradation issues, and the
Southern African Centre for Cooperation in Agri-
cultural and Natural Resources Research (SAC-
CAR) and Training, established in 1984, co-ordi-
nates and promotes co-operation in agricultural
research and natural resources and training activities.
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The World Bank has also reinforced its activities on
some of the major causes of land degradation and
low food production growth (such as water, soil
fertility, and technologies) (UNEP, 1996).

Other examples of regional activities on land
issues include the Desert Margins Initiative (DMI)
for Sub-Saharan Africa, a project in its early stages
led by a consortium of six research centres within
the CGIAR, UNEP, and other international, re-
gional, and national institutes, and coordinated by
the International Crops Research Institute for the
Semi-Arid Tropics (ICRISAT). The main aim of
the project is to address problems of food security,
poverty, and the sustainable management of natu-
ral resources and to promote innovative and action-
oriented dryland management research to arrest
land degradation in sub-Saharan Africa. The initia-
tive will first be implemented in the affected areas
of Botswana, Burkina Faso, Kenya, Mali, Namibia,
and Niger (Sivakumar and Willis, 1995).

The AMCEN also has a special role in the
implementation of the Convention to Combat
Desertification, through its Committee on Deserts
and Arid Lands (ADALCO). In Zimbabwe, for
example, it initiated five pilot projects in 1995 that
address desertification problems through improved
land management practices (IMERCSA, personal
communication, 1996). In 1994, African NGOs
established an international network on desertifi-
cation—R eseau International ONG sur Desertifi-
cation (RIOD)—including community-based or-
ganizations. RIOD will promote action to combat
desertification and will give community-based or-
ganizations and NGOs an effective role in the
preparation, implementation, and review of na-
tional action programmes (Mpande, 1995).

An important regional agreement that deals
with hazardous waste problems in Africa is the
1991 Bamako Convention on the Banning of
Transboundary Movement of Toxic Waste. Impor-
tation of any hazardous wastes into Africa is out-
lawed under the Convention. Twenty-two countries
are signatories and at least 10 countries are Parties
to the Convention.

In the field of drought monitoring and early
warning, as well as of climate in general, regional
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initiatives include the establishment of a Climatol-
ogy Network under AMCEN to provide a frame-
work for action on issues related to climate. In light
of the climate-related disasters experienced in the
African region, it has become important, especially
for countries affected by drought, to adopt policies
and programmes to minimize the impacts of these
disasters. As a part of the Climatology Network
and under the World Climate Impacts and Re-
sponse Strategies Programme (WCIRP), UNEP
established a Climate Impacts and Response Strat-
egy Network for Africa (CIRSNet/Africa) to share
information and experiences to facilitate the devel-
opment and implementation of climate-related ac-
tivities, particularly climate change-related activi-
ties in the region. In addition, the need for
strengthening early warning systems for floods and
droughts through existing institutions dealing with
climate-related issues, such as Agrymet, African
Centre for Meteorological Application for Devel-
opment (ACMAD), and subregional drought
monitoring centres (for example, in Harare and
Nairobi) is recognized (UNEP, 1996).

Research activities are particularly strong on
land degradation issues. These include the FAO
Programme of Action for Africa initiated in 1986,
targeting soil conservation techniques, communal
grazing, fuelwood problems, and conservation-
based resource development; Agroforestry Re-
search Networks for Africa promoting, in collabo-
ration with the International Council for Research
on Agroforestry (ICRAF), research on soil fertility
conservation; the four ICRISAT centres in Africa,
specializing in drought-tolerant crop research; and
the FAO Erosion-Productivity Research Network,
looking at the link between land degradation and
crop yields (Stocking, 1992).

In Africa, there is growing recognition that in-
digenous knowledge and systems make a valuable
contribution to land and agricultural systems as
well as other natural resource management, and
these are increasingly being applied (IMERCSA,
personal communication, 1996). For example, with
regard to forestry, SADC has initiated a project on
community-based management of indigenous for-
ests to enable village communities in southern Af-
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rica to manage the surrounding natural forests in a
sustainable way and to create income-generating
activities through the sustainable use of wood and
non-wood forest products (SADC-IFFWS, 1996).
Africa’s strategy on biological diversity is clearly
stipulated in the African Common Perspective and
Position of the Convention on Biological Diversity
(AMCEN, 1994). Policy directions emphasized for
regional-level action are in the field of human
resource and institutional capacity development:

® strengthening or establishing African biologi-
cal diversity institutions;

® establishment of African subregional technol-
ogy research institutes, including strengthen-
ing of the AMCEN Network on Biological
Diversity as well as other institutions active in
this area under the aegis of the ECA and
OAU; and

® development of expertise in biological diver-
sity.

In southern Africa, the SADC Plant Genetic
Resource Centre (SPGRC), an autonomous re-
gional organization, collects, conserves, documents,
evaluates, and uses regional plant germplasm as part
of Southern Africa’s efforts to conserve biodiversity
(IMERCSA, personal communication, 1996). A
Seed Bank of the SPGR C was recently established,
based in Lusaka. Another regional policy that pro-
vides a concrete basis for enforcing measures to
protect biological diversity and to implement the
Convention on International Trade Endangered
Species (CITES) is the Lusaka Agreement of 1994,
This was reached after the African States realized
the wide scope for illegal trade in precious fauna
and flora, resulting in large-scale poaching and de-
pletion of the continent’s biological diversity to a
level that is gravely prejudicial to sustainable devel-
opment. The agreement was signed by Kenya,
South Africa, Swaziland, Uganda, Tanzania, and
Zambia, which are establishing a Task Force to in-
vestigate and fight the lucrative business of poach-
ing and smuggling (IMERCSA, personal commu-
nication, 1996).

Actions are also being taken at subregional lev-
els in the management and use of international wa-
ters and their basins. Only a few international river
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basins have been managed effectively through co-
operation among riparian countries. One example
of an important initiative is the Nile Basin Action
Plan, which has five main components (integrated
water resources planning and management; capac-
ity building; training and assessment; regional co-
operation, including harmonization of legislation
and joint projects; and environmental protection
and enhancement) and which promotes a compre-
hensive and co-operative framework for the basin.
Another is the SADC Protocol on Shared Water-
courses Systems negotiated by 11 of the 12 mem-
bers of SADC and signed so far by nine countries.
Member states are also working on establishing an
SADC Wiater Sector, an intergovernmental organi-
zation whose responsibilities will include planning
water issues (IMER CSA, personal communication,
1996; World Bank, 1996).

The FRIEND project of southern Africa is a
well-functioning network of professional hydrolo-
gists and water resources institutions sharing hydro-
logical information for effective water resources
management (World Bank, 1996). Action plans for
co-operation also exist for the Zambezi River Basin,
Lake Chad Basin, and the Okavango (IMERCSA,
personal communication, 1996).

While most countries have developed their
own energy policies, regional co-operation in the
energy sector is being developed through the crea-
tion of an African Energy Commission at the Min-
isterial level backed by the ADB, ECA, and OAU,
with a goal to harmonize and co-ordinate the de-
velopment of the energy sector in the region
(UNEPE, 1996). There are also ongoing activities to
develop hydroelectric power for common river ba-
sins through regional co-operation. Examples are
the Gambia, Mano, Niger, Nile, Senegal, and Zam-
bezi rivers.

The policy direction of Africa is to promote
environmentally sound energy systems by ensuring
that policies and policy instruments support and
stimulate effective actions. These include developing
and strengthening regional, subregional, and national
legislative instruments on energy within the context
of national environmental conservation programiies.
Some of the most important issues to be addressed
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through regional policies and co-operation include
reducing the pressure on natural vegetation cover
through the development and use of alternative
sources of energy; developing the energy potential
of common river basins through systematic co-op-
eration between riparian states to speed up sustain-
able development and economic integration, in-
cluding regional electricity grids; using African
fossil fuels and renewable energies on a sustainable
basis through co-operation agreements between
producer and non-producer countries; mobilizing
both human and financial resources to develop the
energy sector; and improving the efficiency of ex-
isting energy use (UNEP, 1996).

Some examples of regional initiatives on
coastal and marine areas include the Regional Seas
Programmes, such as for the West and Central Afri-
can (WACAF) region and for the Eastern African
(EAF) region; various agreements for management
of coastal resources, such as the Eastern African
Convention on the Protection of Coastal and Ma-
rine Environment and the Indian Ocean Fisheries
Commission;and Technical Assistance programmes,
such as the Mediterranean Environmental Techni-
cal Assistance Programme (METAP) and similar
programmes under CEDARE and SARDC. Con-
straints on the implementation of these regional
programmes include a lack of adequate financial
resources; weak co-ordination, resulting in duplica-
tion of efforts and waste of scarce resources; and
lack of incentives and commitments of countries to
participate fully in regional initiatives or pro-
grammes. A key action to address the constraints is
to develop mechanisms for mobilizing the financial
resources.

There are also several co-ordinated efforts in
regional information sharing. The major interna-
tional players are CILSS, IGAD, SADC-ELMS, the
Sahara and Sahel Observatory (SSO), the United
Nations Sahelian Office in UNDP (UNDP/UNSO),
UNERP, the United Nations Institute for Training and
Research (UNITAR), the World Conservation
Monitoring Centre (WCMC), the World Bank, and
the World Resources Institute (WRI), along with
bilateral donors such as the German and U.S. devel-
opment assistance agencies (GTZ and USAID).



The World Bank Programme for Environ-
mental Information Systems in sub-Saharan Africa
aims to bring together the major players involved in
setting up environmental information systems. WRI
supports the use of environmental information in
the development and implementation of policy
through its Natural Resources Information Man-
agement Programme, which has three main com-
ponents: institutional development; statistics, indi-
cators, and digitial data for policy-makers; and
information access through guides, directories, and
electronic communications. WCMC has created a
capacity-building programme to provide services
that empower institutions and individuals to assess
their own information needs, set their own priori-
ties, and build their own information systems.

UNDP/UNSO actively supports countries to
develop programmes on Environmental Informa-
tion Systems. They, for example, support case stud-
ies to better understand technical problems hinder-
ing EIS development in Africa. UNITAR, together
with the SSO, also aims to reinforce African capaci-
ties in the domain of Integrated Information Sys-
tems for Environment.

The Environmental and Natural Resources In-
formation Network (ENRIN) Programme of
UNEP focuses on institutional and policy frame-
works for data and information management to
support environmental assessment and reporting, as
well as networking and standardization. It under-
takes liaison and joint activities with all the players
and programmes mentioned. The SADC region has
established a Regional Environment Information
System Programme, a process that has been co-or-
dinated by SADC’s Environment and Land Man-
agement Sector with the support of GTZ, USAID,
and UNEP.

In the CILSS and IGAD subregions, EIS pro-
grammes are under development. As a start, the
status of EIS in the member states has been assessed.
In northern Africa, CEDARE is helping countries
create national EIS networks. These are to be co-or-
dinated into a regional EIS network that is organ-
ized into a distributed, integrated environmental
information network that links databases located at
various institutions in the region. The system will
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also carry out monitoring functions that support
decision-making on regional and national scales.
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in South Asia during the same period was close to
30 per cent. As a result of a massive tree-planting
programme in China, nearly 32 million hectares of
forest had been established by 1990. The Pakistan
Environmental Protection Council also launched a
massive afforestation programme in 1995, aimed at
increasing the country’s forested area from 5 per
cent to 10 per cent.

The Chipko movement has been active in parts
of the Himalayan region of India since 1973. It is
one of the most successful examples of people-ori-
ented environmental restoration. The main aim of
this movement, in which women play a key role, is
tree protection and plantation. Similarly, the Appiko
movement was launched to save the tropical forests
of the Western Ghats. Since the National Forest
Policy was established in India in 1988, considerable
achievements have been registered, and net defor-
estation has been arrested (India, 1992b). In the
Republic of Korea, the First 10-Year Forest Devel-
opment Plan initiated in 1973 had a target of 1
million hectares of new plantations. The target was
achieved ahead of schedule. At present, the Third
National Forest Plan (1988-97) is under implemen-
tation and has proved very successful (Republic of
Korea, 1992). In Malaysia, the National Forest Pol-
icy enacted in 1977 has been a major breakthrough
in strengthening the institutional base for forest
management and the co-operation between the
Federal and State Governments (ESCAP, 1995).

Other examples of forest-related policies in-
clude the establishment of the Bhutan Trust Fund
in March 1991 to ensure sustainable financing for
the preservation of Bhutan’s forestry and rich bio-
logical diversity (World Bank, 1992) and, in Nepal,
the introduction of the National Forestry Plan in
1976 and a Master Plan (1986—89) to achieve the
national policy goals of rehabilitating degraded for-
est resources through people’s participation (Nepal,
1992). Indonesia’s forest policy focuses mainly on
improving the harvesting and regeneration of natu-
ral forests and on establishing industrial forest plan-
tations in denuded and unproductive forestland. In
Myanmar, the basic forest policy features sustainable
timber production without depleting existing forest
resources (ESCAP, 1995).
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Despite all these programmes, rapid population
growth has contributed to destruction of forest
through land clearing for cultivation and the over-
harvesting of forest for fuelwood, roundwood, and
fodder. At the current rate of harvesting, the re-
maining timber reserves in Asia will not last more
than 40 years. Forest policies, therefore, still need to
be strengthened and rigorously enforced, trade in
forestry products needs to be controlled, and affor-
estation programmes need to expand to match
deforestation rates. Agricultural productivity needs
to be increased without further sacrificing the for-
ested area—for example, through adoption of high-
yielding crop varieties and improved management
of water and agro-chemicals.

Governments in the region have responded
actively to the issue of biodiversity by participating
in biodiversity conventions and taking measures to
protect biologically rich areas. Twenty-nine Asia-
Pacific countries had ratified the Convention on
Biological Diversity as of 1 May 1996. Progress in
designating protected areas is widespread, with al-
most all countries in the region having established
natural terrestrial and aquatic reserves in the form
of national parks, wildlife sanctuaries, gene pool
reserves, and so on. A dramatic rise in the number
and total area of protected areas in both South and
South-East Asia has occurred. The Pacific region has
also shown a major increase in the number of
protected areas, although the development in this
subregion has been less dramatic.

One example of a Government response to the
Convention on Biological Diversity is the formula-
tion of the National Action Plan on Biodiversity in
India, led by the Ministry of Environment and
Forests (India, 1994). India is also implementing
various projects for ensuring the protection of ani-
mals and their habitats. Project Tiger, launched in
1973 in 23 Tiger Reserves and covering a total area
of 3,049,700 hectares, succeeded in increasing the
tiger population to 3,750 by 1993. Project Elephant,
launched in 1991-92 to ensure the long-term sur-
vival of elephant populations, focuses on restoring
lost and degraded habitats, mitigating human-ele-
phant conflicts, and establishing a database of the
migration and population dynamics of elephants.



Project Crocodile was begun in 1976 to help save
the three endangered crocodile species—fresh- and
salt-water crocodiles and the rare gharial (Gavialis
gangeticus) (India, 1992b and 1993).

Biotechnology research programmes (develop-
ment of germplasm facilities, tissue culture pilot
plants, biocontrol agents, biofertilizers, clean tech-
nologies, bioinformatics, and so on) have also be-
come operational in India. Sacred groves, areas usu-
ally within temple compounds containing original
flora and fauna, are being enhanced and preserved;
these are commonly found in Western Ghats and
north-eastern parts of India.

Different measures are being taken by many
countries to meet the growing demands for clean
and safe water and to safeguard water quality. These
include water reuse/recycling, sea-water desaliniza-
tion,demand-side management, interbasin transfers,
leak detection programmes, differential payment
rates, legislation, environmental impact assessment,
establishment and enforcement of water and efflu-
ent standards, protection of wetlands, and use of eco-
nomic incentives. Integrated watershed management
programmes are also being implemented extensively.

Many countries in the region, including Japan,
Malaysia, New Zealand, the Republic of Korea, and
Singapore, use economic incentives and instru-
ments, such as the “polluter pays” principle, tax
rebates, tax write-offs, and other preventive meas-
ures, to encourage industries to reduce water pollu-
tion. Curative measures include river cleaning pro-
grammes. A notable example is the 10-year “clean
river” programme initiated by the Singapore Gov-
ernment in 1977. The programme, costing US$200
million, has brought life back to the Singapore River
and the Kallang Basin. Singapore’s rivers today sup-
port aquatic life again with dissolved oxygen levels
ranging from 2 to 4 milligrams per litre. The Gov-
ernment’s goal 1s to reduce pollution further and to
raise the dissolved oxygen level in all streams to 4
milligrams per litre by 2000 (Singapore, 1992). The
cleanup of rivers has been made possible through
improvements in wastewater treatment and the en-
forcement of stringent standards (ASEAN, 1995).

Since 1988, Hong Kong has undertaken river
cleaning efforts, and river and stream water quality
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has shown steady improvement. Compared with the
early 1980s, when only 35 per cent of rivers were
rated “fair quality” or better, 74 per cent were in
these categories by 1994 (ESCAP, 1995). Similarly,
in Surabaya, Indonesia’s second largest city, a clean
river campaign programme called PROKASIH has
been instrumental in bringing greater public and
political pressure to bear on industrial polluters. As
a result, most industries have installed treatment
facilities, and in some cases pollution loads have
fallen by more than 50 per cent (ESCAP, 1995).

Other successful examples of cleanup pro-
grammes include the Ganga River Action Plan
(GAP), launched 1n 1986, and the National River
Action Plan (NRAP) in India. The first phase of
GAP aimed to intercept, divert, and treat 870 mil-
lion litres of sewage per day; 405 million litres per
day had been diverted as of December 1991. The
second phase of GAP covers sewage-related works
as well as pollution abatement in additional towns
on the main river Ganga. The Central Ganga
Authority identified 68 industrial units as heavy
polluters; by 1992, 43 had installed effluent plants
and seven were in the process of doing so, while 10
units were closed down. The NRAP will involve
cleanup projects for 14 grossly polluted stretches in
nine rivers and 14 less polluted stretches in another
eight rivers. Furthermore, the Survey of India has
prepared a Water Quality Atlas, based on the data
provided by the Central Pollution Control Board
(India, 1992b).

A number of countries in the region have
emphasized demand-side management for their
water conservation policies. This includes rational-
izing water prices, involving local communities in
decentralized water management, and promoting
public participation in water conservation. For in-
stance, applying water conservation strategies has
become popular in Beijing in both domestic and
industrial sectors and has contributed savings of up
to 30 per cent in overall consumption. Sea water is
also increasingly replacing fresh water where appro-
priate for domestic purposes in Hong Kong (ESCAP,
1995).

The potential for the Asia-Pacific region to be
affected by acid rain is significant. A strong scientific
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ganizational framework to reduce the effects of
natural disasters; relevant activities are overseen by a
high-level committee under the chairmanship of
the Prime Minister.

Several other countries have similarly set up
committees and councils to co-ordinate, plan, and
formulate policies and actions, such as natural dis-
aster forecasts, management, and post-disaster relief
and rehabilitation work: India has constituted a Cabi-
net Committee on Natural Calamities; Bangladesh
has set up the Natural Disaster Prevention Council,
chaired by the President; Sri Lanka has appointed a
Cabinet Sub-committee; Myanmar has set up the
Relief and Resettlement Department under the
Ministry of Social Welfare; Indonesia has established
a National Coordination Board for Natural Disaster
Preparedness and Relief; China has constituted an
interministerial co-ordination committee; Papua
New Guinea has a National Disaster and Emer-
gency Services Department;and the Philippines has
formed the National Disaster Coordination Coun-
cil, consisting of several ministries, Governments,
and non-governmental groups (ESCAP, 1995).

With regard to forecasting, early warning, risk
assessment, and mapping of climatic and water-re-
lated hazards, substantial progress has been made.
China in recent years has made remarkable achieve-
ments in monitoring a wide range of natural disas-
ters through application of aviation and satellite
remote sensing and terrestrial sensing technologies
(ESCAP, 1995). In India, 10 high-power cyclone
detection radar stations have been installed along the
east and west coasts of the country, and plans exist
to extend cyclone warning systems to all vulnerable
areas. The Republic of Korea also has a well-estab-
lished disaster-related forecasting and warning net-
work (ESCAP, 1995).

In Thailand, flood and landslide risk maps are
being prepared for the vulnerable southern part of
the country, and a flood modelling programme is
being implemented for southern and north-eastern
areas. Malaysia has initiated programmes on flood
forecasting, warning, preparedness, and relief. It has
also developed flood-proof structures as well as
catchment development and floodplain manage-
ment strategies. A project has recently been com-
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pleted under which 20 river basins in the country
have been equipped with telemetric systems for
flood monitoring and warning (ESCAP, 1995).
Japan constantly observes, predicts, and issues
warnings of potential earthquakes, volcanic erup-
tions, storm events, tsunamis, typhoons, and flood-
related disasters. Earthquake prediction has been
systematically carried out since 1964, and the coun-
try is implementing its 7th Earthquake Prediction
Plan (1994-98). As a result, it has designated certain
areas for intensified observation (Japan, 1987). In
Australia, a comprehensive personal computer-
based cyclone warning system was introduced in
Perth, Darwin, and Brisbane in November 1990. To
cope with the exceptional droughts in Australia, the
National Drought Policy was formulated in 1992;it
includes a range of measures such as the introduc-
tion of sustainable agriculture, drought prepared-
ness, financial assistance for farmers exposed to
exceptional drought circumstances,and drought-re-
lated research with an emphasis on drought predic-
tion, monitoring, and management (IDIC, 1995).

Regional Initiatives

Since the Earth Summit in 1992, there has been
great emphasis on regional environmental co-op-
eration. (See Box 3.10.) Every five years, a State of
the Environment Report of Asia and the Pacific is
prepared by ESCAP, with assistance from members
of the Interagency Committee on Environment and
Sustainable Development.

Several regional networks and joint pro-
grammes address land degradation. An Asian Net-
work on Problem Soils was established in 1989,
involving 13 countries and supported by FAO.FAQ,
in co-operation with the Asia Soil Conservation
Network for the Humid Tropics (ASOCON), is
developing a Framework for Action on Land Con-
servation in Asia and the Pacific (FALCAP). It has
commissioned a study on land degradation in eight
countries of South Asia funded by the United
Nations Development Programme (UNDP) and
UNEP in 1993 (ESCAP, 1995). The Fertilizer and
Development Network for Asia and the Pacific
(FADINAP) is concerned with fertilizer produc-
tion, trade, and use in the region.
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species, to strengthen capacities for R&D, and to
enhance biodiversity conservation in the region
(ASEAN, 1994).

In line with the spirit of the Convention on
Biodiversity, the Asian Development Bank (ADB)
has initiated efforts to translate its recommenda-
tions into concrete actions through provision of fi-
nancial assistance to developing member countries.
For example, in 1992, the ADB approved a loan and
technical assistance to Indonesia for biodiversity
conservation covering an area of about 500,000
hectares using the integrated protected area system
approach. The ADB also initiated a dialogue with
the World Conservation Union (IUCN) to identify
the issues and the constraints affecting implementa-
tion of the convention in the region (ADB/IUCN,
1994).

SACEP’ Strategy and Programme includes re-
gional co-operation in wildlife conservation and
genetic resources and regional co-operation in con-
servation of corals, mangroves, deltas, and coastal
areas as part of 15 Priority Subject Matter Areas
(SACEP, 1992). In 1990, IUCN’s Asian Elephant
Specialist Group (AESG) completed the Asian
Elephant Action Plan in collaboration with the 13
Asian countries where elephants still exist in the
wild.The Action Plan provided both a status report
and an outline of conservation priorities. Its imple-
mentation is the responsibility of the Asian Elephant
Conservation Centre based at the Indian Institute
of Science in Bangalore, India.

In the field of fresh-water resources, examples
of regional co-operation include activities under the
Mekong River Commission. The Mekong is the
largest river in South-East Asia, flowing through
China, Myanmar, Lao PDR,, Thailand, Cambodia,
and Vietnam. The lower Mekong is the focus of
international co-operation in water quality and
pollution control. Basic networks for water quality
monitoring of surface water have been established
with funding from the Swedish International De-
velopment Agency (SIDA), and a Ground Water
Investigation Programme formulated for 1989-92.
One of the main achievements of the project has
been the establishment of a hydrogeological net-
work for observation of water table variations, re-
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gional hydraulic variations, and water quality vari-
ations in the Mekong countries (ESCAP, 1991).

Regional progress has also been made in train-
ing and information exchange. With financial and
technical assistance from the ADB and other donors,
projects have been developed that focus on Subre-
gional Environmental Training and Institutional
Strengthening in Selected Priority Areas and on
Subregional Environmental Monitoring and Infor-
mation Systems. The former addresses,among other
issues, the standardization of national environmental
legislation, particularly with regard to environ-
mental standards; water quality management and
industrial pollution; and appropriate technology
transfer within the subregion.

Transboundary issues are complicated scientifi-
cally as well as politically. Very few regional scien-
tific studies have been conducted in the past on
trans-boundary pollution problems. But this is
changing. Considerable effort has gone into study-
ing the creation and flow of acid rain, such as in the
RAINS-ASIA programme.

Climate change i1s also an issue of concern; one
regional programme in the field is the Asia Least-Cost
Greenhouse Gas Abatement Strategy (ALGAS) pro-
ject under the Global Environment Facility (GEF),
co-ordinated by ADB and UNDP This project
assists 12 developing states to formulate least-cost
greenhouse gas abatement strategies and to develop
the capabilities for a greenhouse gas inventory, in-
cluding the scientific infrastructure to develop emis-
sion factors necessary in the inventory methodolo-
gies.

ESCADP, in a 1993 seminar on climate change
co-sponsored by ADB and the Environment Agency
of Japan, outlined the elements of a regional strat-
egy for combating climate change. The strategy
includes the establishment of a Regional Network
on Climate Change (ESCAP, 1995). ADB also
funded a pioneering Regional Study on Global
Environmental Issues that produced an integrated
assessment of climate change impacts and analysis
of policy options for mitigation and adaptation.
Bangladesh, India, Indonesia, Malaysia, Pakistan, the
Philippines, Sri Lanka, and Vietnam were included
in the study. SPREP has developed and imple-



mented a climate change programme with bilateral
and multilateral support mainly focused on the
assessment of sea level rise, climate monitoring, and
development of national response strategies.

Regional co-operation in the field of coastal
and marine resources is far advanced. The Coastal
and Marine Environment Management Informa-
tion System (COMEMIS), a collaborative project of
UNEP and ADB, aims to develop and improve the
capacities of all countries in the South China Sea
region to engage in multisectoral analysis and apply
geographic information systems for environmental
impact assessment and management.

The ASEAN Strategic Plan of Action on the
Environment, under Strategy 6, promotes the pro-
tection and management of coastal zones and ma-
rine resources (ASEAN, 1994). It aims to improve
regional marine and coastal environmental co-or-
dination and to develop a framework for the inte-
grated management of regional coastal zones. The
SACEP Strategy and Programme focuses on re-
gional co-operation in the conservation of corals,
mangroves, deltas, and coastal areas and on co-op-
eration in the regional sea programme as part of the
15 Priority Subject Matter Areas. Other regional
co-operation programmes for coastal and marine
environment protection include action plans under
the Regional Seas Programme initiated by UNEP.
These include the South Asian Seas (SAS) Action
Plan; the East Asian Seas (EAS) Action Plan; the
South Pacific Regional Environment Programme
(SPREP); the North West Pacific Action Plan
(NOWPAP); the ASEAN’s Working Group on
ASEAN Seas and Environment; the ASEAN Senior
Officials on the Environment (ASOEN); the Coun-
cil of Petroleum’s Plan for the Control and Mitiga-
tion of Marine Pollution.

Bilateral and multilateral projects that have con-
tributed towards the management and protection of
the marine environment are the ASEAN/U.S. Agen-
cy for International Development (USAID) Coastal
Resources Management Project; the ASEAN Aus-
tralian International Development Assistance Bu-
reau (AIDAB) Projects on “Red Tides and Tidal
Phenomena” and on “Living Coastal Resources
Management”; the ASEAN/Canada Project on as-
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sessment of marine pollution by heavy metals; and
the GEF project on the prevention and manage-
ment of marine pollution covering nine countries
(Brunei Darussalam, China, Indonesia, Korea
DPR, Malaysia, Philippines, Singapore, Thailand,
and Vietnam).

Regional co-operation in energy and environ-
ment is a priority under the SACEP Strategy and
Programme. The promotion of environmentally
sound management of toxic chemicals and hazard-
ous wastes and the control of the transboundary
movement of hazardous wastes are priorities under
the ASEAN Strategic Plan of Action on the Envi-
ronment, Strategy 7 (ASEAN, 1994). This involves
the establishment of regional guidelines for assessing
highly polluting industries and for safe handling of
potentially harmful chemicals entering the ASEAN
region. In addition, it addresses the strengthening of
an information network on the transboundary
movement of toxic chemicals and hazardous waste.
Efforts, particularly by ASEAN, to improve trade
arrangements that support environment and devel-
opment are further examples of regional co-opera-
tion. This also aims to strengthen capacity in trade-
environment policy analysis, planning, and evalua-
tion, consistent with the principles of the General
Agreement on Tariffs and Trade (GATT).

In the field of environmental economics, ADB,
the Government of Norway, and Harvard Univer-
sity have developed a set of environmental indices
for monitoring environmental change. This involves
a systematic evaluation of the cost of impacts on the
environment by calculating how much it would cost
to restore an environmental situation. The study
resulted in the development of a Cost-of-R emedia-
tion (COR) index for ADB’ developing member
countries. An Environmental Elasticity (EE) index,
which aims to measure changes in the environ-
mental quality relative to change in the economy
over time, has also been developed by this consor-
tium (ADB, 1996). Regional co-operation in envi-
ronmental impact assessment and cost-benefit analy-
sis is among the priority subject areas under the
SACEP Strategy and Programme.

Progress is being made in information exchange
for environmentally sustainable development plan-
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ning and management—an area of major concern
in developing countries in Asia and the Pacific.
UNEDP, through its Environment Information and
Assessment Programme in Asia and the Pacific,
provides assistance to developing countries in im-
proving the availability of reliable environmental
data for assessments and decision-making for sus-
tainable development. Formulation of assessment
frameworks and laying the foundation for standard
State of the Environment databases supports na-
tional and regional reporting, policy formulation,
priority setting, and action planning. In addition,
environment and natural resource information net-

works for co-operative international assessments of

shared resources are being co-ordinated by UNEP
in the South Asia, South-East Asia, the South Pacific
and Greater Mekong subregions.
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tries. In CEE countries, according to a September
1995 survey, there has been substantial progress by
Government officials, citizens, and non-govern-
mental organizations (NGOs) in understanding the
benefits of public participation in environmental
matters. The basic groundwork for public participa-
tion, such as constitutional rights, environmental
protection laws, and specific public participation
procedures, has now been laid in most countries. In
some CEE countries, however, basic legislative re-
forms have yet to be carried out in practice. There
is still a lack of openness and transparency in decision-
making processes, a lack of trust in public authorities,
and a lack of participatory transition (REC, 1995a).

International organizations are involved with
strengthening the capacities of Government envi-
ronment agencies and NGOs in countries with
economies in transition. For instance, 17 CEE
countries actively participate in UNEP’ Environ-
ment and Natural Resource Information Network
(ENRIN) programme, designed to strengthen na-
tional environment information systems and State
of the Environment reporting capabilities.

Regional Initiatives

The first European environment programme of the
European Union, the Environmental Action Pro-
gramme (EAP), was adopted in November 1973 as
a follow-up to the 1972 Stockholm Conference. Its
main principles were incorporated into the 1987
amendments to the 1957 Treaty of Rome (the 1987
Single European Act). The EAP was updated and
extended in 1977, 1983, 1987, and 1992, and im-
plementation of the Fifth EAP for the EU is still
ongoing. It emphasizes a dual and co-ordinated
approach in which high environmental standards set
through regulations for almost all pollutant emis-
sions, discharges, and wastes are combined with
positive incentives for industry. The latter aim to
further improve performance through development
of new processes, products, and techniques. The
Maastricht Treaty, adopted in 1994, spells out a
comprehensive agenda for sustainable, non-infla-
tionary growth in ways that demonstrate respect for
the environment. More than 200 instruments, regu-
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lations, and directives have been called into play to
improve environmental quality throughout Europe
and to counter transnational and global ills.

After the changeover from centrally planned
economies, and in order to create a framework for
expanded co-operation, steps were taken to pave the
way for the “Environment for Europe” process. The
first pan-European Conference of Environmental
Ministers took place at Dobii§ Castle, then in
Czechoslovakia, in 1991, attended by 36 ministers.
The Dobii§ Conference requested the preparation
of the pan-European Dobii§ Assessment and the
development of an environmental programme for
the whole of Europe. Further conferences in this
process took place in Lucerne, Switzerland, in 1993
and in Sofia, Bulgaria,in 1995. The next conference
will take place in Aarhus, Denmark, in 1998.

At the Lucerne Conference, environmental
ministers from 50 countries endorsed the short-
term Environmental Action Programme for Central
and Eastern Europe (EAP/CEE). The pro-
gramme—developed by an international task force
composed of the European Commission, the World
Bank, the Organisation for Economic Co-opera-
tion and Development (OECD),and the EU—pro-
vides a methodology for integrating environmental
concerns into the economic transition in the CEE
region. There are three major programme compo-
nents: setting priorities, strengthening institutional
capacity,and developing cost-effective financing for
environmental action. International mechanisms for
environmental cost-sharing and the effective co-or-
dination of assistance under this programme have
yet to be developed.

The EAP/CEE places considerable emphasis
on the human health consequences of environ-
mental degradation. In particular, drinking-water
contamination and lead and particulate pollution
are key short-term concerns. Opportunities for
implementing low-cost measures to address these
concerns have been identified. Based on an assess-
ment of a number of “hot spots” in the CEE
countries, the EAP/CEE recommended specific
“win-win” investments that would benefit both the
economy and the environment. For example, phas-
ing out subsidies on energy, raw materials,and water
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can encourage conservation, thereby reducing
waste and pollution.

Since the Lucerne Conference, national envi-
ronmental policy documents have been prepared in
13 CEE countries, some of which are national
environmental action plans that adopt the EAP/
CEE methodology. Institution-strengthening is
considered the weakest component in most coun-
tries. The environmental priorities identified are
drinking-water supply, air pollution control, and
wastewater treatment (REC, 1995b). Regional En-
vironment Centres (RECs) are now assisting with
the implementation of the EAP/CEE. The REC in
Hungary, for instance, is working with 15 CEE
countries. Since its establishment in 1990, it has
awarded more than 2,000 grants to environmental
NGOs in CEE to increase public participation in
environmental issues. Since the Sofia Conference,
the REC network is being expanded to the CIS.

The Sofia Conference issued the Sofia Decla-
ration, reaffirming Governments’ commitment to
co-operate in the field of environmental protection
in Europe (UN-ECE, 1995). It acknowledged that,
although progress is being made in a number of
areas, many serious problems remain, and it stressed
the urgent need for further integration of environ-
mental considerations into all sectoral policies. The
Conference endorsed the Environmental Pro-
gramme for Europe (EPE), based on the Dobiis
Assessment. The EPE is linked to Agenda 21 and
regional environmental treaties and conventions,
and describes the actions required to address, at the
European level, the following major sets of issues:

® general issues (including information, public
participation, and capacity building);

® cleaner production and efficient use of en-
ergy and materials;

® sustainable consumption and production pat-
terns;

® sustainable management of natural resources;
® biological and landscape diversity; and
® sustainable agriculture, forestry, and fisheries.

Thus the EPE encompasses all the environ-
mental issues of concern to Europe in a long-term
perspective, constituting the first set of general ob-
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jectives in the environment field adopted at the
pan-European level.

A number of East-West initiatives are under way
to assist countries undergoing economic transition
with their environmental agendas. The United Na-
tions Economic Commission for Europe (UN-ECE)
is active in fostering East-West dialogue and co-op-
eration on environmental matters. It has developed
a number of regional environmental conventions in
the fields of transboundary water, industrial acci-
dents, and air pollution as well as being active in the
preparation of ministerial conferences. The EU has
a range of co-operative programmes, including
PHARE and TACIS. PHARE (initially Poland,
Hungary-EU Assistance for the Reforms of the
Economies) now assists 11 CEE countries in the
development of regulatory frameworks for the en-
vironment, pollution monitoring and assessment,
and installation of corrective action and abatement
strategies for priority pollution concerns.

The TACIS (Technical Assistance for the CIS
Countries) programme helps CIS countries to
move away from centrally planned to market econo-
mies and to strengthen their democratic societies.
Environment ranks among the priority sectors of
this programme (EC, 1994).

In addition to the broad-brush processes,a large
number of policies and programmes are specifically
targetted. Many focus on sectoral areas:

® The 1993 Helsinki Ministerial Conference
on forests gave a common political commit-
ment that the increasing demands on Euro-
pean forests for multiple goods and services
should be met in a manner consistent with
their sustainable management and conserva-
tion and appropriate enhancement of their
biodiversity.

® At the Sofia Ministerial Conference, the envi-
ronment ministers of 55 countries endorsed
the Pan-European Biological and Landscape
Diversity Strategy. This proactive strategy
aims to stop and reverse the degradation of
biological and landscape diversity values in
Europe. It addresses all biological and land-
scape initiatives under a common European
approach and promotes the integration of bio-
logical and landscape diversity considerations









set up under the auspices of WHO to foster a

co-ordinated European approach in this area.

Other initiatives are specifically designed to
tackle environmental problems affecting a defined
geographical area. Many of the seas, including the
Aral, Baltic, Black, and Mediterranean, and some
major river basins, including the Danube and
Rhine, have such programmes or action plans. The
“Green Lungs of Europe” is another collaborative
effort involving seven countries (Belarus, Estonia,
Latvia, Lithuania, Poland, Russia, and the Ukraine).
It is designed to create sustainable development
zones through integrated ecosystem and economic
management.

There are a range of regional and subregional
agreements that relate specifically to the environ-
ment (See Box 3.13.) and form a common basis for
policy setting. Some agreements focus on sectoral
issues; others, on geographical areas; and a few focus
on both. Where commitments have been imple-
mented by countries and sufficient time has elapsed
for the agreement to have had an impact, results have
demonstrated the beneficial role of multilateral pol-
icy options approaches. (See Box 3.14.)

In addition to Government-level initiatives, nu-
merous international organizations and institutions
provide vital support for the environmental move-
ment and for NGOs in the region, as well as
providing funds for nature protection, environ-
mental education, and research.

Regional Information Sharing

The region has a clear policy towards promoting
access to and sharing of environmental information.
At the Sofia Ministerial Conference, the ministers
adopted the UN-ECE Guidelines on Access to
Environmental Information and Public Participa-
tion in Environmental Decision-Making and rec-
ommended that it should be developed into a
convention (UN-ECE, 1995). EU members have
already been instructed to implement Directive
90/313 on the freedom of access to environmental
information, giving any person anywhere in the
world the right of access to any information on the
environment held by public authorities (Stichting
Natuur en Milieu & FIELD, 1994).
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International organizations have established
programmes to make environmental information
more generally accessible through environmental
information networks in support of such policies.
These include the European Information and Ob-
servation Network of the European Environment
Agency (EEA), UNEPs ENRIN programme,
OECD, and UN-ECE. All these activities extend
into countries with economies in transition. UNEP
has set a priority in strengthening the information
networks in the countries with economies in tran-
sition, and EEA’s CORINE inventories are being
expanded to the PHARE countries.

The EEA, established in 1993, implements a
co-ordinated approach to environmental informa-
tion, monitoring, and assessment. In addition to
incorporating many of the integrated and sectoral
monitoring and assessment programmes, the activi-
ties of the agency are expected to improve the
co-ordination of European and global data systems,
thereby strengthening the European partnership
towards the solution of global problems (EEA,
1995).

UNEP is working with and through a number
of internationally supported, regionally based pro-
grammes to build or increase capacities for handling
environmental data and information. These include
the GEF-funded Black Sea and Danube River Basin
Programme Co-ordination Units in, respectively,
Istanbul and Vienna.

NGOs and NGO networks play a vital role in
disseminating information to a wide range of users.
Regional participatory networks,involving national
and international governmental organizations as
well as NGOs, are also gaining strength. One rather
advanced example is the BALLERINA network of
the Baltic Sea countries, making use of modern
telecommunications technologies.

Summing Up

Compared with many other parts of the world,
Europe is in a favourable position in the environ-
mental field with:

e relatively up-to-date, comprehensive environ-
mental data and information;
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® many well-developed institutional and gov-
ernmental structures as a basis for environ-
mental policy setting and implementation;

® an enviable climate of pan-regional co-opera-
tion; and

e an impressive range of environmental policy
options implemented and tested.

Despite all the efforts of recent decades and
many individual national and international achieve-
ments, the environment of the region continues to
deteriorate, especially in countries in transition
(UNEP, 1996). The existing array of policies and
actions is still unequal to the task, but there are
already many lessons available that should be con-
sidered in further policy development within the
region (See Box 3.15).
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The new generation of state agencies responsi-
ble for the environment in the region include: the
Ministry of Sustainable Development and Environ-
ment in Bolivia; the Secretariat of Environment,
Natural Resources,and Fisheries (SEMARNAP) in
Mexico; the Natural Resources Conservation De-
partment of Jamaica; the National Environmental
Commissions (CONAMA:) in Chile and Guate-
mala; the Secretariat of Natural Resources and
Human Environment (SERNAH) in Argentina;
and the Secretariats of the Environment in El Sal-
vador and Honduras (UNEP, 1995b; WRI, 1995).
Similar initiatives have taken place in many other
countries of the region.

Most of these institutions have multiple roles,
ranging from the drafting of legislation to the en-
forcing of pollution standards. For example,in Hon-
duras, the General Law on the Environment in 1993
established a State Secretariat in the Department of
the Environment. The duties of the Secretariat are
monitoring compliance with and enforcing envi-
ronmental legislation, formulating and co-ordinat-
ing national policies on the environment, supervis-
ing their fulfilment, and co-ordinating public and
private institutions dealing with the environment
(UNEP, 1995b). Through bodies of this type,numer-
ous legislative measures have been taken to set air
and water quality standards, emission standards, and
impact assessment guidelines.

Aside from the multi-purpose environmental
ministries, some countries have created separate
bodies to deal with specific environmental sectors.
Examples include the protection of natural patri-
mony through specific organizations, such as the
National Commission for Knowledge and Use of
Biodiversity (CONABIO) in Mexico and the Na-
tional Biodiversity Institute (INBIO) in Costa
Rica—two organizations devoted to the survey of
the biological richness of their respective national
ecosystems. The work of these groups is pointing out
gaps in the national networks of protected areas and
allowing the incorporation of knowledge derived
from research in the areas into specific policies
(WRI/UNEP/IUCN, 1995).

There has also been concrete progress in the
establishment of national systems of protected areas.

Policy Responses: LAC

In some countries, alliances have been made with
local populations, research groups, NGOs, and in-
ternational organizations in order to improve the
management of protected areas and to implement
the protection of reserves legally decreed but not
yet managed in practice.

Environmental laws in the region have invested
relevant agencies with wide regulatory powers to
establish environmental standards and norms. In
Mexico, power is given “to establish requirements,
conditions, procedures, parameters, and permissible
limits that must be observed in development of
activities or use and benefit of products which cause,
or might cause, ecological imbalance or damage to
the environment.” Similarly, the Brazilian Law on
the National Environment Policy of 1981 entrusts
the National Environment Council with the task of
setting standards and norms (UNEP, 1995b).

The law enforcement powers granted to these
institutions reflect the seriousness with which par-
ticular states view problems within their borders. In
LAC, broad powers have been granted to pollution
control authorities in some countries in an attempt
to control polluting activities.

In Mexico, SEMARNAP has authority to con-
fiscate polluting materials or substances and impose
the temporary closure of a polluting source where
there is an imminent risk to the environment or
public health. The sanctions that may be imposed by
State or local authorities include fines, temporary or
permanent closure of the offending source, admin-
istrative arrest for up to 24 hours, and the cancella-
tion of any permits, licences, or concessions (UNEP,
1995b).

In Honduras, it is not the environmental agency
but the courts that have the authority to impose
fines or jail terms or to close down or suspend
activities or facilities that are damaging the environ-
ment. The courts may require indemnity to the State
or to third parties for damages caused to the envi-
ronment or natural resources (UNEP, 1995b).

Environmental Amendments to Constitutions

Since the 1972 Conference on the Human Envi-
ronment in Stockholm, principles of environmental
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management have increasingly been incorporated
into the constitutions of LAC countries. This eleva-
tion of environmental concerns to constitutional
status is a statement of intent, and may enhance the
priority conferred by Governments to sound na-
tional environmental management and sustainable
development.

All constitutions enacted in LAC in the two
decades since Stockholm contain important envi-
ronmental protection principles, and older consti-
tutions have been amended to incorporate them.
For example, the Constitution of Panama states that
it is the fundamental duty of the State to safeguard
the conservation of ecological conditions by pre-
venting environmental pollution and imbalances in
the ecosystems, in harmony with economic and
social development (UNEP, 1995b). Since
UNCED, six LAC countries (Paraguay, Cuba,
Ecuador, Argentina, Costa Rica, and Nicaragua)
have incorporated the right to a healthy environ-
ment as a constitutional right. Bolivia and Chile
incorporated this right into their general environ-
mental laws. Colombia has put the concept of
sustainable development into its new Constitu-
tional Charter. In Mexico, the National Commis-
sion on Human Rights has urged Government
authorities to take action to solve critical environ-
mental problems that are considered to be violating
the basic right to a healthy environment.

Environmental Legislation

Legislation dealing with a broad range of environ-
mental issues—pollution, management of hazard-
ous wastes, protection of water resources, and con-
servation of biodiversity—have increased over the
past decade in the region. Effective implementation
of the legislation and law enforcement, however, are
still weak in most countries, mostly as a result of the
lack of financial resources.

Environmental laws existed in the region before
the Stockholm Conference. Most were in the form
of legislation dealing with the management and
sustainable use of specific natural resources such as
fisheries.In 1967, for example, Argentina established
a legal system for control of fisheries, while laws
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passed in the same year in Brazil established penalties
for marine pollution and regulated fisheries. In
Colombia, several regulations were passed as part of
the National Code on Renewable Resources and
Environmental Protection,including decrees on hy-
drobiological resources (1978) and the use of ma-
rine resources (1979). In Peru,a Forestry and Wild-
life Law and a General Fisheries Law were enacted
in 1975.

Following the Stockholm Conference, appre-
ciation of the interrelationships within the ecosys-
tem and the linkages in environmental stresses in-
creased greatly. Since then, there has been a growing
realization that a combination of sectoral “resource-
oriented” legislation and anti-pollution laws are not
sufficient to safeguard the quality of the environ-
ment or to guarantee sustainable development. As
a result, more “system-oriented” legislation has
emerged, aimed at the integrated planning and
management of the environment. This legislation
began to emerge in Latin America with the prom-
ulgation of the Colombian Code of Renewable
Natural Resources and Environment Protection in
1974, and with the Venezuelan Organic Law on
Environment in 1976.

The new basic environmental laws of LAC coun-
tries are now the primary instruments for reordering
the fragmented and unco-ordinated sectoral ap-
proaches to environmental management used thus
far. These laws conceptualize the environment as an
integrated system that should be managed on the
basis of all-embracing environmental principles,
policies, and plans. Such laws have been passed in
most countries in the region.

Examples include the 1986 Law for the Preven-
tion and Control of Environmental Pollution De-
cree in Ecuador; the Mexican General Law on
Ecological Balance and Environment Protection of
1988, which was added to the 1971 Law to Prevent
and Control Environmental Pollution;and the 1986
Guatemalan Law for Environmental Protection and
Improvement (UNEP, 1995b).

The move towards more comprehensive envi-
ronmental laws is apparent in the increase in Na-
tional Environmental Action Plans. The countries
that now have these include El Salvador, Honduras,



and Nicaragua in Central America, and Colombia
and Ecuador in South America. Numerous coun-
tries also have National Conservation Strategies,
including Costa Rica, El Salvador, and Nicaragua
in Central America, and Colombia, Ecuador, and
Peru in South America. Many countries have aug-
mented these national plans with sectoral action
plans, such as those for forests. (See Table 3.2.)

Many innovations have taken place as a result of
legislative changes, particularly after UNCED, in-
cluding increased setting of emission standards and
greater use of environmental impact assessments. As
a result, atmospheric degradation in some of the
region’s large cities is now not increasing quite so
fast. But there have also been numerous counteract-
ing forces. On the one hand, introduction of emis-
sion standards and programmes, such as Brazil’s
efforts to produce energy from biomass, have con-
tributed significantly to the reduction of gasoline
emissions and achieved some degree of sustainabil-
ity in the use of energy. On the other hand, the
widespread promotion of the automobile industry
in the region as a stimulus for industrial develop-
ment has generated growing environmental prob-
lems in the large cities.

Environmental auditing of industries and com-
prehensive environmental impact statements are
now mandatory in many countries. Environmental
impact statements have become prerequisites for
large-scale development projects in some nations.
Environmental impact assessments (EIAs) are a pre-
dominant tool for incorporating environmental
considerations into national socio-economic plan-
ning. Many countries, such as Chile, apply EIA
legislation to both private and public-sector under-
takings. In Mexico, the Secretariat of Environment,
Natural Resources, and Fisheries is responsible for
reviewing environmental impact statements, which
must be prepared for specified projects and under-
takings. The Secretariat may grant authorization to
undertake the work, deny permission, or require
modifications in order to avoid or lessen the severity
of the environmental impacts associated with ordi-
nary operations (UNEP, 1995b). The EIA process in
Jamaica lets the Natural Resources Conservation
Authority request an EIA of any permit applicant
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or anyone planning to undertake works in pre-
scribed areas (UNEP, 1995b).

Economic and Financial Instruments

The use of economic disincentives to control and
prevent pollution has long been part of national
legislation in the region. The use of pollution li-
cences and fines for the improper treatment of waste
are common examples of such instruments. More
innovative economic instruments are also being
used in the region to address environmental con-
cerns. These include tax incentives, environment
funds, and other tools to promote the “polluter
pays” principle.

The Chilean Law on General Basis for the
Environment,in 1994, provided for an Environment
Protection Fund. This is financed by allocations
from the national budget, among other sources, to
provide financing for projects and activities to pro-
tect or restore the environment, to preserve nature,
or to conserve the environmental heritage (UNEP,
1995b).

Numerous countries work with schemes to
promote the polluter pays principle. For example,
the Jamaican Government requires permits and
licences to undertake certain activities that will have
a negative impact on the environment. Similarly,
Chilean environmental legislation encourages the
adoption of economic instruments, including trade-
able emissions permits, tradeable water rights, emis-
sions taxes or user charges, and other instruments
that encourage environmental improvement and
restoration activities (UNEP, 1995b). In Santiago,
access rights to certain key city roads for buses and
taxis have been auctioned. Costa Rica introduced
biodiversity prospecting rights and tradeable refor-
estation tax credits, and is currently experimenting
with ihternationally tradeable development rights
and carbon offsets.

Financial incentive programmes for the protec-
tion of the environment also abound in the region.
In Honduras, agricultural credits are given to pro-
grammes and schemes that protect and conserve
valuable soil resources. Investment in filters or other
technical equipment used for the prevention of
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pollution in the industrial, agricultural, forest, or
other commercial sectors may be deducted from
income tax,and such equipment is also exempt from
import duties and sales tax (UNEP, 1995b).

Some countries, including Mexico, Costa Rica,
Colombia, and Chile, have incorporated estimates
of the degradation and loss of their natural resources
into their national accounting systems. For meth-
odological reasons, these estimates usually are riot
incorporated into the financial estimates of eco-
nomic development. The fact that indicators such as
soil erosion or deforestation are presented together
with financial estimates of economic growth high-
lights the growing interest in the region in evaluat-
ing the costs of natural resource degradation. (See
Box 3.16.)

Public Participation and Education

Non-governmental organizations increasingly par-
ticipate in the formulation of policies, and some
Governments are turning over the management of
protected natural areas to NGOs and grassroots
groups. Mexico, Colombia, and Chile have passed
new laws requiring Governments to establish envi-
ronmental planning committees with broad social
representation at the provincial or local levels (WRU,
1995).

The work of NGOs has been crucial in the
creation and management of protected areas in
Costa Rica, of biosphere reserves in Mexico, and of
the Atlantic Forest Biosphere Reserve in Brazil. In
some countries, NGOs have also been important
driving forces in the implementation of recycling
programmes and in the promotion of alternative
sources of energy.

One such example is the Isiboro Secure Na-
tional Park in El Beni, Bolivia. Most of the park’s
territory is located in territory traditionally occu-
pied by Indian communities who, after negotiations
with the Government, began administering the park
in 1992.In other countries, such as Mexico, Guate-
mala, Honduras, Belize, and Costa Rica, Govern-
ments have turned to NGOs to help manage na-
tional parks and other protected areas. The
Calakmul Bioreserve in Mexico’s south-eastern
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state of Campeche is one example of such NGO
participation (WRI, 1995).

Environmental education programmes are
growing at all levels in the region, and the incorpo-
ration of an environmental perspective into tradi-
tional educational curricula is widespread in the
primary, secondary, and tertiary levels of education.
Many LAC universities now offer graduate courses
in eénvironmental sciences, ecology, and natural re-
source management.

Environmental Information

A great deal of data and information exists in the
LAC region on the state of the environment and
natural resources. Most countries have completed
either national State of the Environment reports or
environmental profiles in some forim. (See Table
3.2.) These reports generally include an inventory
of natural resources, a summary of the state of the
environment, and, in some cases, policies and strate-
gies for natural resource use and conservation. Most
countries in the region provided national reports for
UNCED in 1992. However, few regularly or peri-
odically publish State of the Environment reports,
with the exception of Chile, Mexico,and Venezuela.
As a result, there is a lack of continuity and cohesion
in environmental monitoring and reporting. Much
of the information produced is consequently un-
derused and does not adequately contribute to
environmental decision-making and policy setting
in the region (CIAT/UNEP, 1995).

Regional Initiatives

The last years have witnessed the growth and
strengthening of subregional agreements, initiatives,
and alliances in LAC. While these have mainly aimed
at developing and promoting regional economic
and social issues, they also incorporate environ-
mental and sustainability issues. Such agreements
include the Andean Pact (Pacto Andino), MER CO-
SUR, the Andean Corporation for Promotion of
Development (Corporacion Andina de Fomerito), the
System of Central American Integration (Sistema de
la Integracion Centroamericana), the Initiative for the
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and the Permanent Commission of the South Pa-
cific (Comisién Permanente del Pacifico Sur).

In Central America, the treaties and alliances
include the Central American Alliance for Sustain-
able Development (Alianza Centroamericana de De-
sarrollo Sostenible), the Central American Commis-
sion of Environment and Development (Comisién
Centroamericana de Ambiente y Desarrollo, CCAD)
(see Box 3.17), and the Central American Council
of Forests and Protected Areas (Consejo Centroameri-
cano de Bosques y Areas Protegidas). With the signature
of NAFTA, a North American Commission on
Environmental Cooperation has also been created
to guarantee that the free trade agreement does not
harm the environment.

These alliances, agreements, and commissions
indicate growing recognition of the need to con-
front environmental problems at a regional level and
to jointly plan the sustainable use of regional natural
resources. Large ecosystems, such as Amazonia, the
Andes, the Central American tropical forests, the
Southern Pacific, and the Caribbean small island
states are similarly considered. The treaties also serve
as vital catalysts in sparking international co-opera-
tion among NGOs, Governments,and international
institutions in designing and implementing envi-
ronmental policies. Regional and subregional alli-
ances have also played a fundamental role in the
preparation of technical documents establishing
guiding principles, appropriate management proce-
dures, and strategic policies on regional environ-
mental issues (CCAD, 1992; CDEA, 1992;
CDMAALC, 1991; UN, 1994).

An example of the co-operation initiated by
these agreements is the Treaty of Amazon Co-op-
eration (Tiatado de Cooperacion Amazénica). With its
signature, a Special Commission for the Amazonian
Environment was created in 1989, which operates
eight environmental programmes in different coun-
tries. Important efforts such as the Amazonian Net-
work of Protected Areas (SURAPA) operate as a
result of these programmes, allowing for co-ordina-
tion of subregional efforts. Through their joint en-
vironmental programmes, the Caribbean Countries
played an extremely important role in the prepara-
tion of the Programme of Action for Small Island States
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presented at UNCED, and in the organization of
the Global Conference on the Sustainable Devel-
opment of Small Island States held in Barbados in
1994. These two events have played a major role in
raising awareness and promoting discussion on the
critical problems of sustainability for small island
states.

Another positive programme that has emerged
from the plethora of agreements in Central America
is the Alliance for Sustainable Development (Alianza
Centroamericana de Desarrollo Sostenible). Initiated in
October 1994 by the seven Central American Presi-
dents, this has been instrumental in promoting co-
ordinated bilateral or multilateral actions for the
management of protected areas, particularly those
located along national borders, through the estab-
lishment of neighbouring reserves and biological
corridors spanning borders. The Alliance has
emerged as a forum in which various interested
parties discuss and identify priority actions.In 1995,
for example, to implement the forestry, biodiver-
sity, and environmental law commitments made
by Alliance signatories, CCAD and The World Con-
servation Union (IUCN) convened a planning
workshop in Panama to identify priorities and col-
laborating organizations across the region. Some
100 representatives from Governments, NGOs, the
business sector, research institutions, and grassroots
organizations from the seven Central American
countries attended (WRI, 1995).

There is also an annual Meeting of the Ministers
of the Environment for LAC organized in co-op-
eration with UNEP* regional office for LAC. Its
main objectives, as reiterated at the Ninth Meeting
in Cuba in 1995, are fourfold: to guide the imple-
mentation of the environmental agenda of LAC; to
identify opportunities for regional co-operation in
environmental matters conducive to the implemen-
tation of Agenda 21;to propose measures to achieve
greater effectiveness and coherence in the regional
planning and implementation of the environmental
agendas of international agencies; and to reach
agreement on commeon positions concerning topics
of importance to the international environmental
agenda with implications for the LAC region
(UNEP, 1995a).
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International Initiatives

The Governments of the region have strongly sup-
ported international environmental agreements to
help protect the environment and the natural re-
sources of LAC. Among these topics, the regional
ramifications and implications of the following are
of particular relevance: the effective implementation
of Agenda 21 and its commitments, the Biodiversity
Convention and the property rights of genetic
resources, the Convention on Climate Change and
the conservation of the regional forests, and the
Antarctic Treaty, Regional priority issues such as the
sustainable management of native forests, the resto-
ration of degraded areas, or the establishment of
biogeographic corridors at a subcontinental level
present opportunities for further international co-
operation,

Several countries have participated in the devel-
opment of international conventions and treaties,
though many of these have not been ratified. At the
Ninth Meeting of the Region’s Environment Min-
isters in 1995, countries confirmed their commit-
ment to the majority of global environmental con-
ventions. The Ministers fully supported the
implementation of the regional application of the
Desertification Convention for LAC and the provi-
sions of the Convention on Biodiversity. There was
also support for the objectives and actions of the
Declaration of Non-Legally Binding Principles on
Forests established by UNCED and the Intergov-
ernmental Panel on Forests, as well as for the
preparation of the Protocol on Land-Based Sources
of Pollution in the wider Caribbean region, within
the UNEP Regional Seas Programme. To help
combat the increase in marine pollution and the
resulting drop in fishing harvests, Governments are
also promoting an action programme on land-based
sources of pollution (UNEP, 1995a).

Other pre-UNCED conventions—such as Ram-
sar, the Convention on International Trade in Endan-
gered Species of Wild Flora and Fauna, the Conven-
tion on the Law of the Sea, the Montreal Protocol on
Substances that Deplete the Ozone Layer, and the
Basel Convention on the Control of Transboundary
Movement of Hazardous Waste—have received the
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full participation of the majority of the LAC coun-
tries.

A number of innovative initiatives have also
taken place in support of environmental protection
in the region. One such initiative is debt-for-nature
swaps in countries with both debt and environ-
mental problems. These have had a mixed reception.
In countries like Costa Rica the outcome has been
positive, with substantial funds swapped for external
debt being channelled into environment pro-
grammes. Other international initiatives that have
had some success include Trust Funds that have been
launched in countries such as Mexico and Bolivia
for the financing and management of protected
areas, which are supported by international organi-
zations.
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achieve acceptable standards and ensure protection
of public health and the environment (PCSD, 1996).

Against this background, policy in North
America seems to be coalescing around three
themes: first, strengthen and streamline sectoral en-
vironmental policies; second, test the potential for
more comprehensive management and creative
partnerships with local decision-makers (businesses
and communities); third, focus national research
and technology where the long-term potential for
great scientific discovery compensates for a lack of
immediate commercial interest.

New Approaches to Sectoral
Environmental Policies

In both Canada and the United States, sectoral
environmental policies that address land, forest,
water, biodiversity, and waste are being developed
and applied. For the most part, these initiatives build
on previously enacted legislation, pollution stand-
ards, and monitoring programmes. An exception is
the Canada Oceans Act, now before Parliament,
billed as the world’s first example of a national law
and policy aimed at all aspects of oceans governance.
The act will be largely founded on collaborative
planning and management, avoiding the confronta-
tional approach of earlier legislation, and solidly
based on the principle of integrated resource man-
agement and sustainable development, tempered by
the precautionary approach.

Land Conservation

The Canadian Federal Department of Agriculture,
known as Agriculture and Agri-Food Canada
(AAFC),is expected to release its sustainable devel-
opment strategy by December 1996. With its pri-
mary focus on land-management issues, the strategy
promises to show the improved ability of AAFC to
measure the impacts of agriculture on the environ-
ment. This ability results from environmental assess-
ments carried out on three of its major programmes:
the Gross Revenue Insurance Program, the Net
Income Stabilization Account,and Crop Insurance.
The new sustainable development strategy addresses
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a shortcoming found in the previous programmes—
their ineffectiveness in mitigating negative impacts
on environmental resources.

A number of Canadian agricultural policies,
such as the Wheat Board quota system, government-
subsidized wetland drainage, and land pricing and
taxation systems, have been criticized for placing
special production pressures on all farms regardless
of site-specific environmental factors. Subsequently,
in the early 1990s, under the auspices of Canada’s
Green Plan, resources to encourage site-specific re-
source assessments were put into place. How effec-
tive these will be in reversing the negative impact of
main agricultural policies is yet to be assessed.

In the United States, to promote sustainable
agricultural practices, the Government is encourag-
ing actions consistent with integrated farming sys-
tems at the Federal and State levels. Some of the key
elements include strengthened conservation re-
quirements, protection of prime farmland from
conversion to non-agricultural use,environmentally
friendly pest management techniques, minimiza-
tion of water pollution from animal wastes, and
reduced consumption of non-renewable energy
sources (PCSD, 1996). The U.S. Conservation Re-
serve Program has been credited with reducing soil
erosion on croplands by more than a billion tons a
year from 1982 to 1992 (USDA, 1996).

Forest Management

Important steps have been taken in North America
to chart an effective course towards sustainable
forestry management. Under Canada’s 1991 Model
Forest Programme, suggested approaches and ac-
tions are being tested in 10 sites across the nation.
The following year, Canada released a National
Forest Strategy that identified 96 actions for sustain-
able forestry management. Initiatives have been
taken to develop criteria and indicators of sustain-
able forest development that will let Canada assess
the health of its forests (Government of Canada,
1995). The Strategy was endorsed by all stakehold-
ers, with Aboriginal organizations playing a leading
role (Canadian Dept. of Foreign Affairs and Inter-
national Trade, 1996).



The commitment of the United States to
achieve sustainable management of all U.S. forests
by the year 2000 is important but complex since it
extends to forestlands beyond the Federal Govern-
ment’s direct control. A positive aspect is that sur-
veys are finding non-industrial private forest land-
owners care about the environment and indicate
they want to do the “right thing.” This category of
owners cares for 59 per cent of U.S. timberland and

was responsible for 41 per cent of the trees planted
in the United States in 1993 (Comanor, 1994).

Biodiversity

Public awareness and participation are playing a key
role in the protection of biodiversity. Semi-natural
areas situated between densely populated urban land
and protected wildlands are especially important to
preserve. Voluntary partnerships with private owners
of such lands are being tried as a complement to the
existing system of laws to safeguard the environment
on both public and private lands. Conservation areas
and preserves are an important basis for biodiversity
protection across the region (PCSD, 1996).

The U.S. National Biological Service was cre-
ated in 1993 to provide scientific knowledge to
balance the compatible goals of ecosystem protec-
tion and economic progress. Research needed to
meet short-term, technical, and long-term strategic
needs is conducted at 16 Science Centers and 81
Field Stations, as well as at 44 Cooperative Research
Units in 40 states (NBS, 1996). i

A recent Canadian development is the estab-
lishment of a comprehensive national network of
protected marine areas. These will incorporate ex-
isting national marine parks and wildlife reserves,
and may eventually also embrace existing marine
conservation programmes operated by the prov-
inces (Can. Dept. of Foreign Affairs and Interna-
tional Trade, 1996). Further, Canada—all levels of
Government and stakeholders—has finalized a Ca-
nadian National Biodiversity Strategy. The Federal
and provincial environment and wildlife ministers
agreed on a national framework for protection of
endangered species. Soon Federal endangered spe-
cies legislation will be introduced in the Canadian
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Parliament. Both the national framework and the
legislation are the product of widespread consult-
ation with Aboriginal groups, non-governmental
organizations, industry leaders, and private citizens.
It is hoped that through this new framework there
will be increased scope for more successful recovery
programs, like the return to Southern Canada of the
peregrine falcon, which had disappeared from this
area but is now increasing in numbers due to a
Federal-provincial recovery project.

Toxic Contaminants, Pollution Control, and
Waste

Innovative measures to tackle the problem of toxic
contaminants and waste in the environment and
their effects on human health are being imple-
mented. (See Box 3.18.) Risk assessment and risk
management along with the provision of complete
and accurate information to the public are consid-
ered key to dealing with harmful effects of toxic
substances on human health and the environment.
Both Governments have taken significant steps to
reduce human exposure to certain pollutants, par-
ticularly lead, mercury, and pesticides.

In Canada, efforts are currently under way to
update and improve the Canadian Environmental
Protection Act (CEPA). The assessment of health
risks posed by substances or chemicals with toxic
potential and the subsequent control of these sub-
stances are the essential concerns of CEPA. Through
the renewal of CEPA, the Government plans to shift
legislative emphasis from reacting to the toxics and
pollution at the end of the pipe to preventing the
pollution in the first place. The renewed CEPA will
also emphasize a partnership between governments
and citzens by allowing citizens to start action in
Canadian courts to clean up the environment.

The Government hopes that this legislation will
focus on preventing pollution at its source. Also with
regard to toxics, Canada has developed a National
Pollutants Release Inventory. This is now available
on the “Green Lane” Internet site. Information is
provided on releases and transfers of pollutants by
more than 1,000 industries. Annual reports identify
the most significant substances released to the land,
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was formalized in 1985 through Federal-provincial
agreements with the seven provinces east of Sas-
katchewan. Participants agreed to reduce their com-
bined SOz emissions to 1.8 million metric tons per
year by 1994, but actual reductions went beyond the
target to about 1.5 million metric tons. Conse-
quently, total SO2 emissions in eastern Canada have
been reduced by 56 per cent since 1980 (Canadian
Dept. of Foreign Affairs and International Trade,
personal communication, 1996). Trading of con-
sumption allowances is also being used to manage
the phaseout of some ozone-depleting substances
(Draper, 1996).

Both countries have set waste-reduction targets
and introduced aggressive recycling programmes. A
growing realization in the region is that consider-
able money can be made by finding ways to “mine”
wastes. For example, in Canada, gas produced from
landfill sites is captured and sold to installations that
turn it into electricity. The volume of greenhouse
gases diverted from the atmosphere as a result of this
is equivalent to removing 500,000 cars from the
road every year (Marchi, 1996). There are also some
50 non-profit and for-profit companies in Canada
taking advantage of emerging demands to stop
dumping used building materials in landfills. They
sell and recycle building materials such as doors,
windows, plumbing fixtures, wood and asphalt, con-
crete, and gypsum (Government of Canada, 1996).

Comprehensive Management and
Creative Partnerships

There is today a realization throughout the region
that an appropriate mix of instruments will achieve
the best overall environmental results. Voluntary
compliance measures are increasingly seen by nearly
all stakeholders as important complements to regu-
latory and economic instruments for environmental
protection. The social and economic benefits of
improved environmental performance and the desire
to anticipate regulations are driving corporations to
“get ahead of legislation.” Such voluntary actions by
the private sector also demonstrate to Governments
and the public that self-regulation is a viable option
(EC, 1996a).
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Comprehensive Management

Overall, a noticeable shift in North America is
taking place away from managing single resources
towards managing ecosystems composed of a vari-
ety of resources. In Canada, the State of the Envi-
ronment Report has long championed this concept.
Environment Canada is advancing an operational
strategy with ecozones as spatial reporting units,
emphasizing that people are indeed part of the
ecosystem (Government of Canada, 1996).

In the United States, Federal agencies including
the Forest Service, Bureau of Land Management,
Fish and Wildlife Service,National Park Service,and
the EPA have established integrated ecosystem
management policies. These guide decisions for
achieving various goals, including those set by law.
Nearly 150 U.S. examples were identified by the
Keystone Center’s national policy dialogue on eco-
system management. Such programmes seem to
offer the most promise where public and private
lands have multiple uses, such as forestry, fisheries,
grazing, and recreation (PCSD, 1996).

EPA promotes watershed protection by a holis-
tic framework that addresses complex water quality
problems. The strategy is place-based, integrating
water quality management activities within hy-
drologically defined drainage basins (watersheds),
rather than in areas defined by political boundaries.
There are several key guiding principles for the
watershed protection approach, including a place-
based focus, stakeholder involvement and partner-
ships, environmental objectives, problem identifica-
tion and prioritization,and integrated actions (EPA,
1994b).

In both countries, these initiatives provide some
of the best examples of how to achieve sustainable
development through a comprehensive ecosystem
approach. Key elements essential to its success are
partnerships, environmental citizenship, science,and
leadership.

The region is also making progress in adopting
market mechanisms to improve comprehensive en-
vironmental management. In Canada, a baseline
study of possible barriers and disincentives was
initiated in the 1994 budget that provided for a Task
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Force on Economic Instruments and Disincentives
to Sound Environmental Practices. The Govern-
ment has since continued to work to substantially
reduce or eliminate many subsidies, grants, and
contributions that may inadvertently disadvantage
environmental objectives with regard to other goals.
For example, business subsidies have been reduced
between 1994-95 and 1997-98 by about 60 per
cent (Government of Canada, 1996).

The U.S. Pollution Prevention Act of 1990 takes
a comprehensive approach towards industry—en-
couraging manufacturers to modify equipment and
processes, redesign products, substitute raw materi-
als, and make improvements in management tech-
niques, training, and inventory control (Gore, 1995).
Incentives for continuous environmental improve-
ment are a major feature of the Industry Strategy
Division (ISD) created in 1995 by EPA. ISD works
towards its goal in a number of ways, including
demonstration projects with companies and other
stakeholders in Louisiana, New Jersey, and Indiana
that focus on four industrial subsectors—metal fin-
ishing, chemical manufacturing, photo imaging, and
thermoset plastics.

Creative Partnerships

The importance of partnerships, empowered com-
munities, and stewardship in environmental man-
agement is now widely recognized. Significant
popular mobilization has created an important net-
work of environmental organizations in civil society
that have information, advocacy, and watchdog
roles. As EPA Administrator Carol Browner noted,
“In the final analysis, what is critical in our efforts
to advance pollution prevention is a willingness to
take chances, to question established practices and
to experiment with new ideas and, above all, to
cooperate with each other as we try to harmonize
environmental protection with economic growth”
(EPA, 1994a). Of particular note in both the United
States and Canada has been the taking up by indus-
try of voluntary initiatives concerning environ-
mental conservation and protection.

In the United States, for example, EPA has many
co-operative programmes targetting specific con-
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stituencies. The Common Sense Initiative, the
Green Lights Program, and the Star Program are
perhaps its most visible efforts to create pollution-
prevention partnerships for environmental protec-
tion. (See Box 3.18.) There are also initiatives to spur
municipal solid waste reduction by large businesses.

Environment Canada is also working to give
Canadians the tools to build a greener society. The
Department focuses on providing educational and
information services, forming partnerships and con-
venants between government and industry, and en-
suring that economic development is environmen-
tally sensitive. National environmental indicators, a
system of key indicator bulletins, and the award-
winning Green Lane on the Internet are examples
of Environment Canada’s commitment to engage
Canadians in becoming environmental citizens.

One of the most significant institutional
changes in Canada in the past year took place under
the banner of the “Federal House in Order” initia-
tive. In 1996, the Federal Government established
the Office of the Commissioner for the Environ-
ment and Sustainable Development. As a result,each
Federal department is required to develop sustain-
able development strategies, including plans for the
greening of their operations and policies, progress
on which is reported to the Parliament.

In Canada, experience i1s demonstrating that
non-regulatory approaches can achieve measurable
environmental results. One particular example is the
Accelerated Reduction/Elimination of Toxics In-
itiative, which is the cornerstone of Environment
Canada’s pollution prevention efforts. The purpose
of ARET is to reduce the potential adverse effects
of toxic substances on human health and the envi-
ronment by accelerating the reduction or elimina-
tion of emissions of selected toxic substances. Since
the ARET Challenge was launched in March 1994,
300 facilities from 170 major corporations have
taken up the cause. These organizations have filed
action plans with toxic release reduction commit-
ments of more than 24,000 tons a year by 2000. This
reduction represents a 72-per-cent release reduction
overall from the base year, 1994,

Another very notable measure is the Toxic Re-
lease Inventory (TRI) Program pioneered in the



United States. TR takes information that manufac-
turers are required to submit annually to EPA and
places it in the public domain. The overall goal of
the programme is to enhance the public’s ability to
monitor industry’s releases of contaminants and to
serve as a pollution prevention scorecard by tracking
toxic chemicals. At the same time, TRI raises the
internal awareness of industry and creates strong
public-image pressures for companies to reduce
wastes. Of the 23,321 facilities that reported to TR
in 1993, 35 per cent implemented source reduction
activities (EPA, 1994b).

EPA is also working with stakeholders to design
the next generation of the voluntary 33/50 Pro-
gram. More than 1,300 companies committed
themselves in this programme to reducing releases
and transfers of 17 high-priority toxic chemicals by
33 per cent in 1992 and 50 per cent in 1995, based
on the 1988 TRI benchmark. The programme is
expected to include information on the extent to
which source reduction and other pollution preven-
tion practices are responsible for documented re-
lease reductions.

Regional Initiatives

Because Canada and the United States share one of
the most extensive common borders in the world,
complex transboundary conservation and pollution
issues are among the key concerns for the region.
Bilateral ministerial-level meetings and frequent
consultations at the working level are regularly held
to discuss issues of common concern. Institutional
arrangements for the Great Lakes ecosystem and
joint action on acid rain have demonstrated the
effectiveness for concerted international co-opera-
tive action. The North American Free Trade Agree-
ment (NAFTA) and its accompanying side-agree-
ment on Environmental Co-operation (NAAEC)
provide an opportunity to strengthen the relation-
ships between trade and environmental policy de-
velopment and to extend co-operative efforts for
mutual economic as well as environmental benefit.
Mexico, which is also a signatory to NAFTA and
the NAAEC, helps to define the environmental
agenda for the region. Regionalization, in turn,
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promotes awareness of national possibilities as well
as respective responsibilities for global concerns,
such as climate change.

The long history of co-operation on environ-
mental issues is exemplified by the multiplicity of
programmes under the Great Lakes Water Quality
Agreements (GLWQA). The Great Lakes—Supe-
rior, Michigan, Huron, Erie, and Ontario—are an
important part of the physical and cultural heritage
of North America and one of the most modified
and studied ecosystems in the world. Spanning
more than 1,200 kilometres, they are the largest
system of fresh surface water on earth, containing
roughly 18 per cent of the world’s water supply; the
basin is home to more than one tenth of the
population of the United States and one quarter of
the population of Canada.

In the 1950s, concerns arose in both countries
about increasing eutrophication, the impact of over-
fishing and of the parasitic exotic sea lamprey on
fish stocks and aquatic ecosystems, and the bioaccu-
mulation of persistent toxic chemicals in fish-eating
species. Governmental responses were formalized in
a number of agreements and conventions between
Canada and the United States as early as the 1955
Convention on the Great Lakes Fisheries and the
subsequent GLWQA of 1972 and 1978.

The GLWQA is monitored by the International
Joint Commission, an independent international
organization established in 1909 to help prevent and
resolve disputes between the two countries with
respect to waters that cross or lie on the boundary.
Revisions to the Water Quality Agreements have
been carried out, taking into consideration the
successes as well as current concerns, such as control
of nutrients and eutrophication, return of certain
species, plateauing of pollutant decline despite con-
tinued reduction efforts, non-point sources of pol-
lution, and atmospheric inputs. Similar initiatives
dealing with the Gulf of Maine on the East Coast
and Puget Sound/Georgia Basin on the West Coast
illustrate regional integrated coastal zone manage-
ment in action.

In 1991, a joint Air Quality Agreement was
signed to confront the region’s acid rain problem.
This umbrella agreement currently contains com-
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mitments for reductions in SO2 and NOy emissions
(CEPA, 1996). Its significance and the necessity of
a transboundary approach are underlined by the fact
that half the acid rain in Canada originates in the
United States (Marchi, 1996).

On the international level, both countries are
addressing the climate change issue through action
plans to reduce their greenhouse gas emissions. Emis-
sions for the United States have levelled off in recent
years. Furthermore, at the Second Conference of the
Parties to the United Nations Framework Conven-
tion on Climate Change (Geneva, July 1996), the
United States announced its support for a binding
international agreement requiring the world’s indus-
trial nations to reduce greenhouse gas emissions and
setting a “realistic, verifiable and binding medium-
term target” (Wirth, 1996). Canada also called for
accelerated negotiations for a legal instrument by
the end of 1997 “that would encompass significant
overall reductions” (EC, 1996¢).

Co-operation on many fronts highlights the
commitment of the people and Governments of
Canada and the United States to prevent further
environmental degradation within each country, in
the region as a whole, and internationally. Environ-
mental protection and conservation have long been
a tradition—stemming back to the turn of the
century with bilateral agreements on the Great
Lakes and other shared ecosystems. Recently, this
collaboration has been strengthened through both
Governments’ commitment to meet environmental
responsibilities under NAFTA. Widespread support
from the public, non-governmental organizations,
and many forward-looking industries has been cru-
cial in these endeavours. The use of regional ap-
proaches by both Governments is recognition that
environmental problems are not unique to either
country. And neither are the solutions.

Focusing Research, Technology, and
Education

The ability to achieve sustainable development de-
pends on scientific knowledge of the earth’s natural
systems and the ways in which human activities
affect these systems. Accurate information built on

Global Environment Outlook

basic scientific research establishes the foundation of
knowledge needed for sound decision-making by
individuals, businesses, governments, and society as
a whole (PCSD, 1996).

North America attaches great importance to
research, technology, information, and education.
Technology, the so-called engine of economic
growth, is considered responsible for as much as two
thirds of the increase in U.S. productivity since the
Great Depression of the 1930s. Technological ad-
vances depend on continuing research and develop-
ment (R&D) (NSTC, 1996). The U.S. gross domes-
tic expenditure on R&D in 1995 was approximately
US$167 billion,amounting to 2.81 per cent of gross
domestic product (GDP). Canadian expenditure on
R&D for the same year was about US$8 billion,
1.51 per cent of GDP (OECD, 1995).

Private funds have become increasingly impor-
tant in this area as Federal programmes in both
Canada and the United States feel the effects of
budget constraints. Overall, industry funds nearly 60
per cent of U.S.and 41 per cent of Canadian outlays
for R&D. (The average for members of the Organ-
isation for Economic Co-operation and Develop-
ment in 1995 was slightly more than 50 per cent.)
Nonetheless, Government commitments to basic
science and energy research remain firm where
long-term potential for great scientific discovery
compensates for a lack of immediate commercial
interest (EC, 1996¢; NSTC, 1996).

In recent years, the environmental sector has
become a growth industry: world-wide sales in 1992
amounted to US$300 billion and are expected to
reach US$425 billion by 1997. The United States
has the largest segment of the industry, with total
estimated domestic and international sales of US$134
billion (SBA, 1996). The market for prevention tech-
nologies rose by almost 15 per cent in 1992 and 1993.
Other high-growth areas include technologies for
resource recovery and energy conservation. More
generally, this sector is dominated by service providers,
which account for 74 per cent of total revenues. Most
of these services focus on the cleanup of past environ-
mental problems (NSTC, 1996).

The environmental sector in Canada is also one
of its fastest-growing industries. With nearly 4,500



mostly small- and medium-sized firms employing
more than 150,000 workers and annual sales of
about US $8 billion a year, this sector has become a
significant contributor to the Canadian economy
(Marchi, 1996; CEI, 1996). These companies offer
the technologies, products, and services that permit
innovative solutions for the treatment and preven-
tion of pollution and state-of-the-art environmental
management services. The Technology Partnerships
Canada Program of Industry Canada, announced in
the 1996 budget, is expected to encourage the
development of Canada’s increasingly important
environmental technology industry. Beyond the
US$443 million over three years allocated from the
Canadian budget, this programme is designed to
leverage more than US$738 million in private-sec-
tor investment for new and innovative technologies
(Marchi, 1996).

Science and technology (S&T) related activities
account for most of Environment Canada’s expen-
ditures. About one fifth of S&T is devoted to re-
search and development. Overall, S&T is delivered
through three programme activities (Atmospheric
Environment, Environmental Protection, and Envi-
ronmental Conservation) that are conducted
through mutually reinforcing strategic business
lines: reducing risks to human health and the envi-
ronment; providing weather forecasts and warnings
and emergency preparedness services; and giving
Canadians the tools to build a greener society (EC,
1996b; Canadian Dept. of Foreign Affairs and Inter-
national Trade, personal communication, 1996).

One Canadian S&T initiative is the develop-
ment of a series of long-term, multidisciplinary
research and monitoring sites—the Ecological
Monitoring and Assessment Network (EMAN).
The aim of EMAN is to understand what changes
are occurring in the ecosystem and the specific or
multiple causes of those changes. The Network is
building on existing sites that have been in opera-
tion for years as well as establishing new ones as
issues emerge (Can. Dept. of Foreign Affairs and
International Trade, 1996b). Across the Federal
Government in Canada, there is also progress in
working together and collaborating on sustainable
developmént S&T. In 1995, the four natural-re-
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source-based departments (Environment Canada,
Natural Resources Canada, Fisheries and Oceans,
and Agriculture and Agri-Food Canada) signed a
Memorandum of Understanding on S&T for Sus-
tainable Development. Through this spirit of inter-
departmental co-operation, great efficiencies have
been found, and progress is being made on such
issues as climate change.

Both countries have initiated educational pro-
grammes for schoolchildren about environmental
issues. The Government of Canada continues to
support Learning for a Sustainable Future, a non-
governmental, not-for-profit organization whose
long-term goal is to integrate the principles of
sustainable development in all aspects of curricu-
lum in the formal education sector. In addition,
through its Action 21 Programme, Environment
Canada provides financial support to communities
to implement local action programmes. Both these
initiatives have grown out of the work Environ-
ment Canada did in the early 1990s under the
banner of its “environmental citizenship” initiative.
The U.S. Government has launched the Global
Learning and Observations to Benefit the Environ-
ment (GLOBE) programme, a concept that has
expanded to more than 60 countries. This interna-
tional environmental, science, and education initia-
tive creates a partnership between students, teach-
ers, and the scientific research community that
actively involves the students in data collection and
observation.
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national action plans to combat desertification.
Their main elements include assessment of deserti-
fication and improved land management, public
corrective measures against droughts and their im-
pacts, institutional arrangements for building the
capacity of personnel, and international co-opera-
tion. The National Action Plan for Combating
Desertification in Bahrain, for instance, emphasizes
appropriate land management practices, water man-
agement measures, strengthening of science and
technology, and international action and co-opera-
tion.

Similarly, because water issues are a major con-
cern,several national action plans have been initiated
and implemented. For example, in Oman, the Gov-
ernment has started several regional activities to
conserve and protect water resources from pollution
and to increase public awareness of such pressing
environmental issues as the scarcity of water re-
sources and the importance of protecting biodiver-
sity. In Kuwait, a water quality monitoring pro-
gramme was established in 1986 in parallel with an
air quality monitoring programme. Sea water quality
monitoring sites have been established in the coastal
areas, especially around desalination plants. A
monthly monitoring programme of drinking-water
quality is implemented in accordance with World
Health Organization (WHO) drinking-water moni-
toring guidelines. The countries of the East Medi-
terranean region, such as Lebanon and Syria, have
begun to elaborate integrated coastal management
programmes and regional environmental assessment
initiatives, in line with environmental assessment
initiatives and priorities in their respective countries.

Syria has initiated the preparation of back-
ground papers on the environmental situation at all
seven national river basins to be used to compile a
sustainable development strategy and to develop
relevant action plans required to respond to the
identified needs and priorities. The papers are being
prepared through an interactive participatory ap-
proach involving various governmental, academic,
and research institutions, as well as local authorities
and groups. The environmental effects of industrial,
agricultural,and domestic activities, as well as socio-
economic issues, are assessed in these papers.
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To help combat the pressures on the region’s
biodiversity, particularly due to habitat destruction,
some countries of the region have begun to establish
protected areas. Protected areas now total over 24
million hectares, some 6 per cent of the total area
of the West Asia region (ESCWA/FAQ, 1995). (See
Table 3.4.)

Economic and Financial Instruments

Various economic instruments are also in use in the
region to help promote sustainable development. In
Bahrain, Oman, UAE, and Kuwait, for example, soft
loans are available for introducing water-saving ir-
rigation techniques (e.g., drip irrigation) to relieve
some of the pressure on groundwater resources.
Some countries have also implemented pro-
grammes to promote intensive protected agricul-
ture (e.g., greenhouses) in order to help improve
water productivity.

Instruments using the polluter pays principle
also exist in the region. In Syria, for example, a
municipal service operation levy has been intro-
duced for domestic and private institutions with
regard to the collection of solid wastes. These rates
differ according to quantities of waste generated and
collected. In Lebanon, preparations are underway to
introduce economic tools, such as taxation and
incentives, for air pollution management. These
tools will be integrated within the action plan and
legislation for air pollution.

Public Participation and Capacity Building

A growing number of non-governmental organiza-
tions (NGOs) are found in most countries of the
region. However, their role in planning and imple-
mentation needs to be strengthened. In addition,
there is a need for capacity building to increase the
involvement of NGOs as well as other institutions
and the private sector in the environmental policy-
making and action cycle. Although in most coun-
tries initiatives for capacity building are in place,
these need to be turned into reality (UNEP, 1996).
The United Nations Development Programme
(UNDP) has initiated various programmes in the
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There is also little networking and integration
of data for environmental assessment, except occa-
sionally at the sectoral level, such as for water.
Initiatives for the development of information for
problem solving and networking have been under-
taken in Syria and Lebanon, largely due to UNDP’s
Sustainable Development Network and Capacity
21 Projects. Nevertheless, effective environment in-
formation networks for the dissemination of data
nationally and regionally still need to be put in place
in much of the region (Olivier and Tell, 1995).

Regional Initiatives

Numerous regional institutions and initiatives deal
directly and indirectly with the environment in the
‘West Asia region. These are generally either associ-
ated with one of the four seas in the region (the
Mediterranean, Arabian, and Red seas and the Per-
sian Gulf) or with subregional groupings—the
Mediterranean subregion (Lebanon, Syria, Jordan,
and Palestine) and the Arabian Peninsula region
(Bahrain, Irag, Kuwait, Oman, Qatar, the Kingdom
of Saudi Arabia, the United Arab Emirates, and
Yemen).

Regional Institutions

West Asian countries have made substantial joint
efforts at the regional level to help protect natural
resources and the environment. At the highest po-
litical level is the Council of Arab Ministers Re-
sponsible for Environment and the Gulf Coopera-
tion Council (GCC) Secretariat.

CAMRE adopted the Arab Declaration on En-
vironment and Development and Future Prospects
in 1991 and agreed on principles and directives for
the protection and improvement of the environ-
ment in the region. It established the Joint Com-
mittee on Environment and Development in the
Arab Region (JCEDAR) to enhance co-operation
and co-ordination among Arab regional and na-
tional organizations.

Heads of States of the GCC member countries
(Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and
the United Arab Emirates) approved environmental
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principles in 1985. The GCC Secretariat now en-
compasses a regional Directorate of Man and Envi-
ronment that organizes regional surveys, assess-
ments, education, and training and information
exchange at the GCC subregional level, as well as
with other regional and national institutions.

Regionally binding agreements have also led to
the establishment of regional organizations to co-or-
dinate implementation efforts, such as the Regional
Organisation for the Protection of the Marine Envi-
ronment (ROPME). (See Box 3.19.) Despite these
achievements, efforts towards co-operation among
regional organizations need to be strengthened and
co-ordinated. Although there has been a growth in
declarations on environmental protection, such as
the Regional Organization for the Conservation of
the Environment of the Red Sea and Gulf of Aden
(PERSGA), with many involving the formulation
of umbrella agreements stating the general goals of
the Parties, not all have imposed a mechanism that
obliges them to achieve the goals.

There are also many technical organizations
dealing with the regional environment, including
the Arab Centre for Studies of Arid Zone and Dry
Lands (ACSAD), the Centre for Environment and
Development for the Arab Region and Europe
(CEDARE), the Programme for the Environment
of the Red Sea and the Gulf of Aden, the Gulf Area
Oil Companies Mutual Aid Organisation, the Ma-
rine Emergency Mutual Aid Centre,and other Arab
specialized organizations. Almost all provide tech-
nical assistance and respond to capacity building
needs. Universities and other research institutions
and NGOs play a supportive role in the region.

Among United Nations bodies and pro-
grammes in the region are the United Nations
Environment Programme Regional Office for West
Asia (UNEP/ROWA), the Economic and Social
Commission for West Asia (ESCWA), WHO’s Re-
gional Centre for Environmental Health Activities,
UNDP’ Capacity 21, and the UNEP-initiated
Mediterranean Action Plan. There is also the Medi-
terranean European Technical Assistance Pro-
gramme, a regional partnership of the European
Commission, the European Investment Bank, the
World Bank, UNDP, and countries of the region















Dumping of Waste and other Matter (London,1972)
and the MARPOL 73/78 International Conven-
tion for the Prevention of Pollution from Ships
(London, 1973, plus the 1978 Protocol).

Two further agreements relate specifically to the
Atlantic and Arctic oceans north of latitude 36°N—
the Oslo (1972) Convention for the Prevention of
Marine Pollution by Dumping from Ship and Air-
craft, and the Paris (1974) Convention for the
Prevention of Marine Pollution from Land-Based
Sources. These have now been negotiated into a
single legal instrument, known as the 1992 OSPAR
Convention for the Protection of the Marine Envi-
ronment of the North-East Atlantic, which will
replace the other two as soon as it comes into force
(Norwegian Ministry of Environment, 1993). The
harvesting of fish and marine mammals is addressed
by a further set of conventions, some global and
others specific to northern oceans.

The United Nations Economic Commission
for Europe’s Convention on Long-Range Trans-
boundary Air Pollution (Geneva, 1979) is consid-
ered to be an appropriate mechanism for addressing
the transfer of airborne contaminants to the Arctic.
Steps are under way to establish further protocols
under this convention to address heavy metals and
discharges of persistent organic pollutants (AMAP,
1996), both of which are a major concern in the
Arctic, A number of existing international agree-
ments and programmes concerning nuclear safety
(EEA, 1996) should help to minimize radioactive
pollution in the Arctic.

A new, relevant international initiative, the
Global Programme of Action for the Protection of
the Marine Environment from Land-based Activi-
ties, was adopted by Governments in November
1995 in Washington, D.C. (UNEP, 1995). One hun-
dred and nine countries were represented at the
meeting, including the eight Arctic countries.

During the negotiations of the Global Pro-
gramme of Action, the need to address persistent
organic pollutants, which are contaminating all
oceans including those in the Arctic, was specifically
recognized. The Secretariat of the Programme is to
promote and facilitate its implementation at the
national, subregional, regional, and global levels
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through, in particular, a revitalization of the Re-
gional Seas Programmes.

Arctic wildlife and habitats will benefit from the
global conventions that focus on biodiversity, migra-
tory species, endangered species, and wetlands. In
addition, the Arctic is covered by some regional
agreements, such as the Berne 1979 Convention on
the Conservation of European Wildlife and Natural
Habitats. Polar bear hunting is limited to sustainable
levels by the Oslo 1973 Agreement on Conservation
of Polar Bears, though the Convention has been less
useful in protecting their habitats (EEA, 1996).

As mentioned in Chapter 2, all countries in the
region have established protected areas. In 1995, a
total of 285 such areas covered a little over 14 per
cent of the Arctic. About half of this total area 1s
located in the Northeast Greenland National Park
(972,000 square kilometers).

The current set of protected areas is considered
inadequate to maintain the biodiversity of the re-
gion. CAFF has recently prepared a strategy and
action plan for developing an adequate and well-
managed Circumpolar Protected Area Network in-
corporating the current areas. The network, which
would involve local and indigenous peoples and
their needs, concerns, and knowledge, would aim to
provide relatively strict protection to at least 12 per
cent of each Arctic ecozone (CAFE 1996).

Regional Data Collection and
Information Sharing

Since 1991, AMAP has been implementing a pro-
gramme to monitor the levels and effects of a
number of priority anthropogenic contaminants in
all components of the Arctic environment. Mem-
bers of this collaborative programme include the
Arctic rim countries, indigenous people’s organiza-
tions, observing countries, observing and co-oper-
ating international organizations, and other AEPS
working groups (AMAP, 1996).

Much of the monitoring is carried out by
national monitoring programmes (known as AMAP
National Implementation Plans [NIPs]) of the eight
Arctic rim countries. For example, the Canadian
NIP is largely based on the Northern Contaminants
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Programme (NCP), which addresses contaminants
in traditionally harvested foods in the Canadian
Arctic. Carried out over the past six years in con-
junction with five northern Aboriginal organiza-
tions, the NCP has found elevated levels of toxic
substances in a number of the Arctic’s fish and
wildlife, which are important foods in the diets of
many northerners, particularly aboriginal peoples.
Those research findings have, on a number of occa-
sions, led to health advisories in both Canadian
territories and restrictions on the consumption of
certain foods.

Because Arctic contamination has global di-
mensions, Canada uses the research of the NCP to
pursue action at the international level and to pro-
vide scientific substitution for global controls,
phase-outs, and bans in countries that still use these
chemicals (Canadian Dept. of Foreign Affairs and
International
1996).

A number of international processes are under
way to prepare status reports on the Arctic. Two
AMAP reports are due for completion in 1996-97.
The AMAP Assessment Report will be a compre-
hensive scientific and technical assessment of all
validated data on the status of the Arctic environ-
ment related to the AMAP mandate. The State of
the Arctic Environment Report, addressed to Min-
isters, will present the main assessment findings,
conclusions, and recommendations for action
(AMAP, 1996). AMAP is preparing a CD-ROM-
World Wide Web version of the State of the Arctic
Environment Report, through UNEP GRID-
Arendal.

Other projects under way to improve the avail-
ability of Arctic information include the Nordic
Council of Minister’s report on the Nordic Arctic
Environment, a report on the State of the Barents
Sea Environment by the Russian-Norwegian Ma-
rine Environment Group (EEA, 1996), and a Wil-
derness Quality mapping project for the Euro-Arc-
tic Barents Region. This latter report was
undertaken as a joint project by UNEP GRID-
Arendal, the Norwegian Directorate for Nature
Management, and the National Remote Sensing
Centre (Husby, 1995).

Trade, personal communication,
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THE ANTARCTIC

International Agreements

With no internationally recognized state sover-
eignty in the Antarctic, the international agree-
ments of the Antarctic Treaty System play the key
role in controlling human activities in the region.
The Antarctic Treaty is central among these agree-
ments. [t was adopted in Washington in 1959,by 12
States that had all actively participated in the
1957-58 Antarctica Programme of the Interna-
tional Geophysical Year (Argentina, Australia, Bel-
gium, Chile, France, Japan, New Zealand, Norway,
South Africa, the Russian Federation, the United
Kingdom, and the United States). Together with an
additional 14 States that have ratified the Treaty and
are also conducting substantive research activities
in the Antarctic (Brazil, China, Ecuador, Finland,
Germany, India, Italy, Republic of Korea, Nether-
lands, Peru, Poland, Spain, Sweden, and Uruguay),
these States are known as the Consultative Parties.
An Antarctic Treaty Consultative Meeting (ATCM)
is convened annually to adopt recommendations
relating to the management of the polar region
south of latitude 60°S.

The objectives of the Antarctic Treaty are to
ensure that Antarctica is used for peaceful purposes
and for international co-operation in scientific re-
search and that it does not become the scene and
object of international discord. The Treaty prohibits
military manoeuvres and weapons testing in Antarc-
tica, ensures freedom of scientific research and in-
formation sharing, and freezes territorial claims by
Parties. The Treaty also bans the disposal of radioac-
tive waste within the Treaty area. Under the Antarc-
tic Treaty, a recommendation was made in 1964 on
Agreed Measures for the Conservation of Antarctic
Fauna and Flora. These are intended to protect
indigenous mammals, birds, and plants on the con-
tinent and to prohibit the introduction of exotic
species into the region. Provision is also made for
the establishment of protected terrestrial and marine
sites.

Although some seals were afforded protection
under the Agreed Measures, the Convention for the

































level of economic activity with extensive use of
fossil fuels leading to large atmospheric emissions of
acidifying pollutants that are transported both lo-
cally and for long distances. Second, soil, forest, and
aquatic ecosystems in a region are susceptible to
these acidifying pollutants. Up to now, most devel-
oping countries have not experienced acidification
because only the second condition exists, whereas
acidification has been well established in North
America and Europe for at least the last two decades
(see also Tolba et al., 1992). Now, however, certain
regions in Asia that have rapidly expanding econo-
mies (see, for example, Khemani ef al., 1989; Shindo
et al., 1994; Zhao and Seip, 1991) also fulfil the first
condition for being at risk of acidification.

Rodhe et al. (1988) identified schematically
areas in which acidification might represent a seri-
ous threat in the future on the basis of expected
emissions, population density, and soil sensitivity.
Areas at potential risk at that time included the
northern and south-western parts of South Amer-
ica, the south-eastern part of Brazil and the La Plata
region, and the southern part of West Africa
(Kuylenstierna et al., 1995).

Recent assessments have identified the north-
ern and central part of Europe (Hettelingh et al.,
1995a), the eastern part of China,and southern parts
of Asia (Hettelingh ef al., 1995b and 1995c) as being
the regions at the greatest risk of damage.

Climate change and acidification are recog-
nized as current or potential problems in both
industrial and developing countries. Recently, a
better understanding of how these two problems
overlap and interact has emerged (see, for example,
Houghton et al., 1995).

First, greater combustion of fossil fuels increases
the emissions of many acidifying pollutants as well
as greenhouse gases. Second, changes in weather
patterns stimulated by climate change will alter the
intensity and distribution of acid deposition.
Third—and perhaps most important, because it
complicates projections of climate change—emis-
sions of acidifying pollutants, especially sulphur di-
oxide, lead to the accumulation in the upper atmos-
phere of aerosols that partly mask the effects of
greenhouse gases (IPCC, 1996).

Loeoking to the Future

The two important global issues addressed
here—climate change and acidification—have the
same underlying cause: a high level of economic
activity that results in the emission of huge amounts
of polluting substances into the atmosphere. Indus-
trial activities—particularly energy production from
the burning of fossil fuels and raw material use—re-
lease into the atmosphere acidifying gases, sulphur
dioxide, and nitrogen oxides, and greenhouse gases,
nitrous oxide, carbon dioxide, halocarbons, and
other unwelcome by-products. They are, therefore,
important sources of both acidifying gases and the
greenhouse gases that are closely associated with
climate change. In 1990, the burning of fossil fuels
accounted for more than 80 per cent of the global
emissions of carbon dioxide, the main greenhouse
gas (IPCC, 1992), and about 94 per cent of the
emissions of sulphur dioxide in Europe, the main
cause of the acidification of the environment in that
region (EEA, 1995).

Energy consumption in industrial regions has
increased almost exponentially with the growth of
population and economies. As Figure 4.5 illustrates,
the cause of this environmental pressure has not
been distributed equally world-wide.

Only in the last 10-20 years have there been
signs of a decoupling between economic activity
and the use of energy and materials in industrial
countries. This is associated with their transition into
service-based, less resource-intensive economies, as
well as efficiency improvements. Concerns about
human health and more recently about the natural
environment have induced governments of indus-
trial countries to develop and enforce environ-
mental regulations to curb the level of atmospheric
emissions. Initially, this involved lowering concen-
tration levels by dilution and dispersion (through
high chimneys, for example); later, it entailed so-
called end-of-pipe technologies, preventing pollut-
ants from entering the environment, and an in-
creased use of cleaner and more efficient production
technologies; recently, improved efficiency has been
obvious in some parts of the world.

Figure 4.6 shows that as a consequence of these
measures, global emissions of sulphur compounds
have lately decreased, the emissions of nitrogen
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to future generations to act on a problem caused by
past and present generations. Delaying responses
may make the costs of reclaiming lost resources,
including agricultural areas, prohibitive for future
generations. On the other hand, delaying further
emission reductions can have advantages, according
to some economic analyses: technological develop-
ments and the discounting, in economic terms, of
response measures both make any responses in the
future cheaper, and avoid premature retirement of
current capital goods (see, for example, Wigley et al.,
1996).

Contingency plans are required to adapt to
impacts of climate change such as coastal and river
flooding, alterations in water availability, changes in
the occurrence of extreme meteorological events,
shifts in natural vegetation zones and crop zones,and
other developments that will have a major effect on
people and the natural environment. Important
examples of such useful adaptations are the devel-
opment of drought-resistant crop varieties, increases
in the efficiency of water use, and avoidance of the
fragmentation of ecosystems.

The issues discussed in this section all stem from
a high level of economic activity that produces
enormous amounts of emissions of polluting sub-
stances to the atmosphere. The most important
source of these is the burning of fossil fuels. Hence,
modifying the amount or type of fossil fuels burned
is an effective strategy for mitigating all these prob-
lems at the same time. This could be considered as
the next great transition in the world’s energy
system.

The so-called LESS scenario (Low CO2-Emit-
ting Energy Supply System) developed by IPCC
(1996) indicates that a global energy system with
emissions of carbon dioxide below current levels by
2050, which is compatible with stabilization of
carbon dioxide concentrations well below twice
pre-industrial levels, is feasible with current tech-
nology. The importance of paying serious attention
to energy issues at the global scale is echoed in an
International Institute for Applied Systems Analysis/
World Energy Council study, which states that “the
single most important conclusion is that, given the
expected divergence of development paths post-
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2020, and the foreclosure of potentially desirable
options unless relevant policies are initiated and
decisions taken long before then, action needs to
start now” (Nakicenovic and Jefferson, 1995).

USE OF LAND

The main pressure on land use is caused by an
expanding economy and the demand for food by a
growing population and changing diets. A model is
used here to address the impact of these factors on
the production of food, on remaining natural land,
and on the balance between food self-sufficiency
and imports.

Global food production can be increased either
through intensification (using multicropping, raising
cropping intensity by shortening fallow periods, or
applying other inputs such as fertilizers to raise
yields) and improved technology or through land
expansions (cultivating additional land, primarily by
converting forest or rangeland into farmland). This
modelling study considered several factors, such as
the availability of suitable land, the quality of the
land, socio-economic conditions, and the availabil-
ity of needed inputs. R egional food production can
be supplemented by imports, which have an effect
on food production in exporting regions.

Past and Present Trends

Global human food consumption figures show that
the daily average world per capita intake of 2,700
kilocalories is substantially above the critical daily
level needed for a healthy life (1,900 kilocalories).
This suggests that there is enough food to feed the
current global population. Yet there is a major dif-
ference in caloric intake between developing and
industrial regions—2,470 kilocalories a day per
capita compared with 3,400 kilocalories (FAO,
1992).

Food production has not always kept pace with
population growth.In most of Africa,Latin America,
and about half of Asia, less food was produced per
capita at the end of the 1980s than at the beginning
of the decade (IFPRI, 1995). From 1985 to 1994,
the amount of grain produced per person globally
has fallen (FAO, 1995b).In addition, increases in rice



and wheat yields are beginning to level off in some
major producing regions. The expansion in world
grain production has slowed from 3 per cent a year
in the 1970s to 1.3 per centa year in the 1983-1993
period (IFPRI, 1995).

In the past, food production rose mainly due to
a more intensive use of the land and to expansion
of agricultural land (Leach, 1995), but area expan-
sion is becoming less and less an option to boost
output (Gardner and Peterson, 1996). In almost
three decades, agricultural land area in the industrial
and developing worlds has increased by 2.9 and 15.4
per cent respectively, yielding a global figure of 9.2
per cent. But these numbers mask considerable
regional variations:increases in Africa of 20 per cent;
in Latin America, 27 per cent; and in South and
South-East Asia, 13 per cent. Nor do they include
pasture land, the main contributor to the total land
extension in many regions. In Latin America, for
example, five to six times as much land is used for
pasture as for arable purposes. The mainstay of
agricultural production growth in the more recent
past has been increased yields through intensifica-
tion, from the application of new varieties and of
technologies derived from scientific discovery and
improvements in management (FAO, 1995b). But
these increases are levelling off also.

The International Food Policy Research Insti-
tute (IFPRI) reported that in 1990 about 800 mil-
lion people were “food insecure”—that is, lacking
economic and physical access to the food required
to lead healthy and productive lives—and that some
185 million children under the age of six were
seriously underweight for their age (IFPRI, 1995).
Food insecurity and child malnutrition are mainly
concentrated in South Asia and are increasing in
sub-Saharan Africa (FAO, 1995b; IFPRI, 1995).

According to the UN. Food and Agriculture
Organization (FAO), however, food security and nu-
trition have improved significantly in most developing
regions, mainly due to increased domestic production
and food imports. Yet sub-Saharan Africa, parts of
South Asia, and Latin America and the Caribbean
are still in a difficult position (FAO, 1995b).

At present (except in cases of civil strife), mal-
nutrition is caused less by a global shortage of food
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than it is by poverty—the lack of income to buy
food or the lack of means (land or capital) to grow
enough. More than 1.1 billion people in the devel-
oping world live in absolute poverty, with incomes
of US$1 a day or less per person. The gap between
rich and poor has become larger since 1960. The
share of global income obtained by the poorest 20
per cent of the world’s population decreased dra-
matically—from 2.5 per cent in the 1960s to 1.3 per
cent in 1990 (IFPRI, 1995).

Projected Trends

Caloric Intake

It is projected that, globally, nutrition will continue
to improve. Figure 4.11 shows the projections for
six regions with respect to caloric intake, indicating
a convergence towards the diets in western indus-
trial countries—an average of 2,840 kilocalories per
day per capita in 2015 and 3,000 kilocalories in
2050. Due to low (albeit increasing) assumed in-
come levels and high population growth, improve-
ment is projected to be slowest in Africa.

After 2050, food intake per capita is projected
to slowly level off as the amount reaches the satu-
ration point. There is an observed trend, particularly
in areas with growing economies, of a shift in diet
composition towards luxury and processed food
products, especially animal products (which have a
lower ecological efficiency). In developing regions,
the share of animal products in the diet is assumed
to rise by 30 per cent to reach about 13 per cent of
the total caloric intake by 2015 and about 17 per
cent by 2050 (Leach, 1995). In industrial regions, it
is expected to remain stable at around 30 per cent.
The required additional production for higher ca-
loric intake and diverse diets would have to come
from a combination of intensification (primarily
increasing inputs), expansion (land conversion), and
imports.

Demand-Supply Ratio (Import—Export)

Contrary to past experience, global food supply is
likely to increase faster than global demand. In some
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major regions, however, particularly in Africa and
West Asia, the need to import food in order to meet
the demands for basic staples will continue and
probably increase in the future (Leach, 1995). To
offset this, more developed regions, particularly
North America, Europe, and the former USSR, are
projected to produce more food.

In large parts of Asia and the Pacific, West Asia,
and Africa, current results indicate a gap between
demand and supply by 2015. The continuing deg-
radation of soils and the possibly insufficient access
of farmers to technology might even increase the
rate of land conversions and dependence on food
imports. On the other hand, additional increases in
productivity, notably in livestock management and
production on marginal lands, could have the op-
posite effect. These projections are in line with the
FAO 2010 study, which indicates that the already
large, current differences in self-sufficiency ratios
between industrial and developing regions will
widen still further (FAO, 1995b).

In the 2010 report, FAO indicates that the
expectation that the world would now be on a firm
path towards eliminating hunger and malnutrition
has proved to be over-optimistic, despite the avail-
ability of adequate food at the global level. Studies
by IFPRI for 2020 also project that the current
uneven path in food security and nutrition is likely
to continue (IFPRI, 1995). Table 4.4 provides the
actual and projected amounts of food products
required in developing and industrial regions and
the world as a whole (Leach, 1995).

As discussed in the preceding section, climate
change may also become a factor that has both
negative and positive impacts on food production,
as may regional disasters. These effects will differ by
region.

Intensification of Agriculture

An agricultural transition to intensive but not nec-
essarily sustainable land use is assumed. It is pro-
Jjected that in developing regions, cropping intensity
will increase by 15-20 per cent by 2050, both for
irrigated and rainfed agriculture. A slower increase,
mainly to produce more food for export to food-
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deficient regions, is projected for industrial regions.
This is again in line with the FAO 2010 report,
which states that intensification in land use will
continue, especially in regions where arable land is
scarce, such as South Asia, West Asia, and North
Africa (FAQ, 1995b).

Improved yields have a greater impact on pro-
ductivity growth than increases in cropping inten-
sity do. Sustained increases in yield are expected up
to 2050. With the exception of China, the yields in
developing regions will not exceed those in the
leading industrial countries today. It is assumed that
the generally poor yield performance in Africa in
the past will be improved.

Food Production

Global growth in agricultural production is ex-
pected to fall to around 1.5 per cent per annum.
Table 4.5 shows the projected crop yields for wheat
plus coarse grains in 2025 and 2050. It indicates a
relatively higher increase for developing regions,
although in absolute terms the yields are lower there.
The strongest relative increase in yield is assumed to
take place in the first 35 years.

Figure 4.12 indicates the amount of total cereals
produced for 1970-90 (historical) and 1990-2050
(projections), based on information on demand
(population, economy, and intake); self-sufficiency;
quality of the resources (climate, land, water, and so
on); and management characteristics.

Land Use/Land Cover

Figure 4.13 shows land use/land cover changes.
Globally, agricultural land (for this study, defined as
arable, pasture, and marginal land) currently occu-
pies approximately 37 per cent of total land area;
about one third of this 37 per cent is arable land
(that is, used for cultivation). Agriculture’s share of
the land is projected to increase to 46 per cent by
2015 and to around 50 per cent by 2050, whereas
the ratio between pasture and arable lands is ex-
pected to rémain relatively stable over time.

These global changes mask quite distinct re-
gional differences in land use changes. In industrial
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approach has also been applied by Hannah et al.
(1994) and Bryant et al. (1995) for, respectively, the
current situation of natural habitats and coastal
ecosystems.

Figure 4.18 shows the share of non-domesti-
cated land globally that is under pressure in 1990,
2015, and 2050, based on the aggregated pressures
of population density, consumption and production
rate, forest clearance, and climate change.

Regional Summary

Africa’s current natural habitat is projected to be at
risk in terms of both quantity and quality. A large
portion of the non-domesticated area, especially
forests and grassland/savannah, are projected to be
converted to agricultural land, implying a decrease
in non-domesticated area from the current 70 per
cent to about 55 per cent in 2015 and 45 per cent
in 2050. Grassland/savannah (mainly non-domesti-
cated open rangeland) would largely be converted
to permanent pasture (which is domesticated area).
Forests would to a great extent disappear. The re-
maining non-domesticated area would be largely
arid and semi-arid land.

Pressure on Africa’s remaining non-domesti-
cated area will on average nearly double in intensity.
Climate change is the dominant one of the four
considered pressures. The area used for extensive
grazing will also double, putting extra pressure on
the remaining non-domesticated area.

The current natural habitat in West Asia is
projected to be at risk,both in terms of quantity and
quality. The non-domesticated area is expected to
decrease from the current 90 per cent to about 75
per cent in 2015 and then to 70 per cent in 2050.
Grassland/savannah (so far, mainly non-domesti-
cated open rangeland) will be converted largely to
permanent pasture (domesticated area). The remain-
ing non-domesticated area will be to a great extent
arid and semi-arid land.

Pressure on the remaining non-domesticated
area in West Asia will on average double in intensity.
Population density and, to a lesser extent, climate
change are the dominant pressures. Moreover, the
area used for extensive grazing will increase by one
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third (from about 30 per cent to 38 per centin 2015
and 40 per cent in 2050), adding to the pressure on
the non-domesticated area.

Natural habitat in Asia and the Pacific region is
projected to be at risk, since the non-domesticated
area is expected to decrease from the current 60 per
cent to around 50 per cent in 2015, although it
would then increase slightly to 55 per cent in 2050,
mainly due to expansion and subsequent regression
of arable land. By 2015, the forest area would be
reduced from the current 12 per cent to about 7 per
cent of the total area, which is one fifth of the 35
per cent forested land in 1700 (Richards, 1990).
(The figure for 1700 is differently defined and not
entirely comparable with those used for present and
future forested area.) The remaining non-domesti-
cated area will be less suitable for human settlement
and agriculture because it is largely in mountainous
areas or arid or semi-arid zones.

In many Asian countries, the area of agricultural
land is currently fairly stable. Continuing economic
and population growth would lead to higher de-
mands for food that would be met primarily by
intensification of agriculture, as well as by increasing
imports and further land conversions. Better results
in terms of intensification or increased imports
would lead to lower conversions of land.

Pressure on the remaining non-domesticated
area in Asia and the Pacific will increase by 50 per
cent on average. Climate change and, to a lesser
extent, population density are the dominant pres-
sures. The extensive grassland area, used for grazing,
will increase 25 per cent, pressuring the remaining
non-domesticated area further.

In Europe and the former USSR, natural habitat
is projected to be at risk, especially due to climate
change. The non-domesticated area is expected to
be fairly stable until 2015, and then to decrease
slightly from the current 75 per cent to around 70
per cent in 2050, mainly due to an increase in food
exports from Europe. The non-domesticated area is
to a large extent situated in the boreal and subpolar
areas in the former USSR and the Nordic countries.
Pressure on the non-domesticated area will on
average almost double in intensity. Climate change
is the dominant pressure.









HUMAN HEALTH

This section presents the results of a specific study
on the relative importance of environment-related
determinants of health and looks at how the state
of global health might develop. The results presented
here are based on a preliminary version of the health
submodel of TARGETS (Niessen et al., 1996). This
model is being developed to analyse issues related
to sustainable development at a global level (Rot-
mans and de Vries, forthcoming).

The analysis looks at relative changes in disabil-
ity-adjusted life expectancies (DALEs) due to envi-
ronmental pressures and other health-related fac-
tors. DALEs are a measure of years lived adjusted for
for each year lived in incomplete health (assessing
complete health as 100 per cent).

The information considered in this study has a
direct or indirect bearing on human health and
welfare (such as literacy rate, educational status, gross
national product, and poverty issues including mal-
nourishment and access to safe water). Since the
model used for this study cannot differentiate data
for the six regions addressed in the rest of this
chapter, three countries were selected to illustrate
the characteristics of regions at different stages of
the health transition: India (see Hutter et al., 1996),
Mexico, and the Netherlands.

Past and Present Trends

Over the last four decades, there has been an enor-
mous and continuing improvement in human
health world-wide, although regional situations still
vary. The main determinants of human health can
be grouped as follows:

® medical care (van der Velden ef al., 1995;
World Bank, 1993b);

® water sanitation, storage, supply, and sewage
systems (Cairncross and Feachem, 1983; Pol-
litzer, 1959; World Bank, 1993a);

® education, insight, and rational behavior
(McKeown, 1976; World Bank, 1993b);

® economic situation and income status; and

® environmental factors (such as water quality
and chemical pollution).
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In industrial regions, health improvements oc-
curred at a constant pace over the last 200 years,and
often determinants came in sequential order, facili-
tating the study of their relative influence. Medicine,
for instance, did not contribute to the enormous
health improvements in north-western Europe in
the nineteenth century, when life expectancy in-
creased about 20 years, but it did play a role in the
gain of another 20 years during the twentieth cen-
tury (through vaccination programmes and the use
of antibiotics, for instance).

In currently developing regions, a multitude of
health determinants have an influence at the same
time. There are important negative impacts of envi-
ronmental factors, as well as more positive impacts,
of which economic situation and family income,
education and insight, and behavioural changes ap-
pear to be dominant influences. One example is the
large improvement in the health of children under
age five in these regions (which cannot only be
ascribed to medicine and health engineering).

Thus, major improvements in health have been
achieved over recent decades in terms of both
decreases in overall morbidity and mortality and
more specific parameters such as the incidence of
infectious diseases or perinatal and infant mortality
(WHO, 1993; World Bank, 1993b). Life expectancy
has increased nearly everywhere, and this has led to
mcreases in population, despite declining birth rates
in many countries (UN, 1994). In some countries,
however, this fertility transition is slow or stagnating.

At the moment, children under age five account
for more than 25 per cent of global mortalities. (See
Figure 4.20.) These occur almost exclusively in
developing countries, where 85 per cent of mortal-
ity (10.6 million deaths) in children under age 5 is
caused by communicable diseases—nearly half of
them diarrhoeal diseases. (See Figure 4.21.) Never-
theless, mortality in children under age 5 attribut-
able to communicable diseases in developing coun-
tries is declining; if this trend continues, it will lead
to significant decreases in global mortality.

Projected Trends

It is projected that the demographic and health
transitions already observed for industrial countries
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