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FOREWORD

This report is the final product of a project organized, in
close collaboration with the Agency for International Development
(A.I.D.), by the Science and Technology Division of the Library
of Congress. */

The report is based on a wide variety of information sources.
First, over fifty A.T.D. Missions throughout the developing world
were asked to furnish information relevant to the issues in question,
Their rerponses, fully reflected in the account that follows, were
supplemented by a careful review of documentary material. The re-
sulting information was further amplified by the insi_hts of approxi-
mately forty experts -- individuals with first-hand experience in
the field -- who were brought together for a series of workshops
in Washington during January 1979.

Notwithstanding the extensiveness of this survey, however,
the report represents at best a preliminary overview. This result
is not merely a consequence of the accelerated nature of the study --
the project was a brief three months in duration -- but also of
the inadequacy of available data. Indeed, an important result of
the present effort is a better understanding within A.I.D. of the
paucity of reliable information about the environmental and natural
resource problems of developing nations. Available information re-
garding institutions and their effectiveness, perhaps surprisingly,
is equally unsatisfactory.

These obstacles in no way vitiate the importance of the present
document, however. Although more detailed investigations are warranted,
the report clearly identifies problems which will have to be treated
as matters of the highest priority if the goal of sustained develop-
ment is ever to be achieved by the world's poorer nations. By analyzing
in detail the institutional impediments to more effective government
responses, moreover, the report suggests important opportunities for
future technical cooperation aimed at enhancing the on-going environ-
mental management capabilities of developing countries,

*/ PAS No. ZA/DSB-u00-1-79. Con:ributors to the report are
listed in the "Note on Contributors and Methodology" found
at the end of this volume beginning at page 177.



Thus the report establishes a useful framework for under-
standing better the complex relationship beiween meaningful develop-
ment and the rational use of environmental resources. It is a
framework which also permits a better appreciation of the way in
whicli institutional mechanisms can either encourage or impede
sound resource management, and thus either contribute to or detract
from a country's real prospects for development.

These are relationsnips which have been increasingly addressed
in A.I.D. activities during the past several years. By working
within the analytical framework suggested in the pages that follow,
it should be possible to formulate approacles and programs which not
only take the need for sound environmental management into account,
but which treat it as a critical prerequisite to effective development
planning and administration.
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EXECUTIVE SUMMARY

INTRODUCTION

The critical environmental resources of developing countries
are today subject to stresses of unprecedented magnitude. Because
the health, nutrition, and general well-being of the poor majority
are directly dependent on the integrity and productivity of these
resources, the capability of governments to manage them effectively
over the long term may well be the single most important prerequisite
to the eradication of poverty, the fulfillment of basic human needs,
and the ultimate achievement of sustained development.

The governments of many developing nations have begun to recog-
nize the importance of these issues, but the inability of indigenous
government institutions to manage natural resources and protect en-
vironmental quality often precludes effective action.

A fundamental, direct approach to institution building is called
for.

A.1.D. is responding to these needs by requiring a thorough com-
pilation of environmental and natural resource data as part of the
Country Development Strategy Statement (CDSS) for each A.I.D.-sup-
ported country.

The Agency intends to increase its support for training and
institution building in host countries, to increase its programs
directed toward protection and rehabilitatiou of natural resources,
and to work to promote greater awareness and understanding among
other members of the international donor community.

GENERAL PERSPECTIVE

The issue that lies at the heart of this report is whether,
given the rate at which natural resources are deteriorating, there
is any real prospect that the circumstances of the world's poorer
peoples can be improved over the long term. If current trends are
to be reversed, an immediate improvement in governmental resource
management capabilities will be necessary.

Environmental and Natural Resource Problems

Food. The quest for an ever-expanding food supply has resulted
in great stresses on the croplands and pasturelands of the developing



world. Overcultivat.on and overgrazing have resulted in waterlogged
and saline soils and in spreading deserts. The search for cultivable
land has sent many subsistence farmers into forested areas and onto
slopes, resulting in deforestation, soil erosion, disrupted hydro-
logical cycles. Flooding and landslides increase in frequency.

Clearing for agriculture has also destroyed wildlife habitat,
thus reducing an important source of animal protein in many countries,
and threatens to diminish significantly the diversity of plant species
in the world, to the serious detriment of agricultural and medical
science,

The destruction of forests for agriculture, combined with
poorly managed timber concessions, is also depleting a valuable
economic resource in many areas. According to a World Bank esti-
mate, the remaining forest stock of developing countries will be
totally consumed in 60 to 80 years if current rates are maintained,

Energy. Firewood is becoming more difficult to find in many
parts uf the developing world. For urban dwellers, this has re-
sulted in higher prices. For rural people, it hais meant spending
a substantial portion of each working week searching for fuel,
The quest for fuelwood has seriously exacerbated the deforesta-
tion problem,

Because firewood is in short supply, rural inhabitants of many
developing countries turn to alternative fuels. The most common is
dried cattle dung. In Asia, the Near East, and Africa, the total
quantity of dung burned each year is about 400 million tons, This
represents a tremendous loss of natural fertilizer -- each ton burned
amounting to about 50 kilograms of potential grain output.

The construction of large river basin developments has brought
with it both btenefits and detriments. In addition to power and ir-
rigation, large dams can flood valuable agricultural land, destroy
forest resour.2cs and wildlife habitat, and force the resettlement
of people. Increased incidence of water-associated disease can
be an additionzi consequence.

Water, sanitation, and health. People in developing countries
are exposed to a variety of diseases seldom encountered in more
temperate zones. In addition to typhoid, cholera, and dysenterv,

a great many debilitating diseases -- mostly parasitic -- diminish
the productivity of workers throughout the developing world. As
mentioned, the incidence of some of these diseases can be increased
by new development projects. 1In other cases, vector pests can be-
come resistant both to pesticides and to therapeutic drugs. For
these reasons, for example, malaria appears to be returning to

many arecas formerly thought to be free of the disease.
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Other problems. Pollution is becoming increasingly serious,
not only in urban areas but wherever agro-industrial processing
is carried on. The increasing use of pesticides has resulted in
dangerous accumulations in the environment. Pesticide poisoning,
resulting from improper use, is a matter of increasing concern.

Institutional Prerequisites to Effective Environmental
and Natural Resource Management

Government commitment, The governments of many developing coun-
tries have begun to recognize the gravity of the environmental and
natural resoirce problems which confront them, and increasingly under-
stand the relationship between these¢ problems and the prospects for
sustained development.

But environmental management in the developing world is still
deficient. In many countries, the reason appears to be the lack
of an effective institutional infrastructure. Among the elements
which must be addressed are:

Government agency structu;e and administration. Each country
must decide for itself the organizat.onal arrangements best suited
to the circumstances at nand. But certain basic characteristics
must he present if effective resource management is to be possible.
Cooruination of the environmentally significant activities of dif-
ferent agencies, the abilit, to monitor and evaluat: performance,
and effective enforcement mechanisms are among the basic requirements,
An "environmental focal noint" in each government should be charged
with responsibility for seeing that environmental and natural re-
source considerations are giveu proper weight in the government's
planning, programming, and budgeting functions.

Environmental law. The environmental and natural resource
management effort must be based on a solid legal foundation., But
very few lawyers in developing countries are acquainted with modern
legal mechanisms for maintaining environmental quality. Relatively
little effort has been addressed, therefore, to needed legislative
and administrative innovations.

Data. The lack of adequate data is one of the principal
impediments to m.re effective envirnnmental and natural resource
management in developing countries. There is a continuing need
for detailed information about the productivity and vulnerability
of renewable resources, about the impact of alternative uses, about
optimal rates of exploitation, about tolerable pollution levels, and
s0 on. Economic and social data are also essential to the resource
management effort.
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Manpower and training. The success of programs for the man-
agement of environmental and natural resources is heavily dependent
upon the quality of available manpower. A variety of professional and
technical disciplines is required, including the environmental sciences
and engireering, planning, economics, law, and administration.

Environmental education. To be successful, a country's en-
vironmental managment effort must enjoy a high level of public sup-
port. This is particularly true of initiatives which affect the rural
and urban poor. Public school curricula and mass media programming
can be used to great advantage as a means of generating awareness and
support for better environmental management,

NOTE: Each of the regional assessments is preceded by
a summary (text italicized) setting forth briefly
the major environmental problems and related insti-
tutional issues in the region in question, These
summaries may be found at the following pages:

Africa .........c000e.. 30
ASla ......i0veeneinn.. 66
Latin America and

the Caribbean....... 96
Near East ............. 128



INTRORUCTION

By calling for a report on the environmental and natural re-
source problems confronting the world's developing nations, and
on related institutional issues, 1/ Congress has provided an im-
portant opportunity. It has been the occasion for a timely and
valuable taking of stock. While this is not the first time A.I.D,
has examined these questions, it is fair to say that the picture
which emerges from the present survey differs in important respects
from earlier assessments, It is a picture, moreover, with signifi-
cant implications for the programs of bilateral and multilateral
development agencies.,

The environmental and natural resource problems of developing
countries are by now the object of global concern. In the present
decade, United Nations conferences on the environment, population,
food, human settlements, water, desertification, and environmental
education, 2/ together with a growing literature, have engendered
a wide recognition that the critical environmental resources of de-
veloping countries are today subject to stresses of unprecedented
magnitude. Because the health, nutrition, and general well-being
of the poor majority are directly dependent cn th2 integrity and
productivity of these resources, the capability of governments to
manage them effectively over the long term may well be the single
most important prerequisite to the eradication of poverty, the ful-
fillment of basic human needs, and the ultimate achievement of sus-
tained development. Conversely, it is the poor who suffer most from
the failure to address these problems successfully.

Less widely perceived until now, however, is that the govern-
ments of many developing nations have begun to recognize the im-
portance of these issues. The consequences of inad:quate resource
management are no longer subtle. The continuing loss of tropical
forest cover, the exhaustion of croplands, the depletion of fisheries,
the advance of desert frontiers, the adverse consequences of indis-—
criminate pesticide use, epidemic levels of environmentally related
diseases —-- these and other problems are steadily intensifying, and
the need for a more effective response is increasingly felt. There
is growing evidence that a number of developing country governments
are beginning to treat these issues as matters of high priority.




At the same time, this enhanced awareness of the need for effec-
tive resource management in the quest for sustained development has
served to highlight newly unders':ood obstacles to the actual achieve-
ment of that objective. The principal impediment was once inherent
in official attitudes which subordinated the maintenance of critical
environmental resources to short-run economic goals. Today, however,
an_equally serious problem is the inability of government institutions
to implement the more enlightened, environmentally senritive policies
which increasingly characterize current long-range development plans.

There can be no doubt that major infusions of capital are needed
to support projects designed to rehabilitate damaged resources, to
eradicate disease vectcrs and treat victims, to establish disposal
facilities for industrial and municipal wastes, and to augment potable
vater supplies.

But even a major increase in the amount of financial assistance
available for these purposes would leave important institutional
deficiencies unaddressed. Manpower must be trained in a host of
relevant disciplines; new mechanisms for gathering and assimilating
data must he instituted; coordinated planning procedures must be for-
mulated; suitable regulatory frameworks must be established; regional
arrangements for addressing transnational issues must be created. All
of these elements must be designed, moreover, with special sensitivity
to the critical social dimension which characterizes most of the major
environmental challenges confronting the developing world.

Just as many governments are increasingly cognizant of the need
for better environmental and natural resource management as an element
in their overall economic development strategies, many governments are
also aware today of the need for trained manpower and improved insti-
tutional machinery. Some countries have already created new or reorgan-
ized agencies in an effort to address resource issues more effectively,
New laws and regulations have been promulgated; new training programs
are under way; environmental education has been added to putlic school
curricula; a number of governments have even formulated environmental
impact assessment procedures. These de elopuents are described in the
four regional overviews that comprise the bulk of this report.

But these are only first steps. Many poorer countries have yet
to address their institutional deficiencies in any systematic way,
and those that have done so continue to suffer from inadequate finan-
cial and manpower resources. Ciearly, there is much work to be done.
Moreover, the rate at which essential environmental and natural re-
sources are deteriorating in many developing countries suggests that
the time for action is growing short.




Effective responses to the critical resource problems of develop-
ing countries will require increasingly sophisticated approaches. The
need today is not merely for additional consciousness-raising, but
also for carefully designcd, sharply focused activities aimed at the
establishmen. in developing countries of the effective resource manage-
ment regimes which are essential to the achievement of sustained
development. The environmental impact assessments currently required
and the environme ;tal restoration projects being planned and implemented
are important steps in the right direction, but they cannot be expected
to cneender the on-going, routine environmental management capbility
that is now required. A move fundamental, more direct approach to
institution building is called for. By respondiug more effectively to
the recognized institutional needs of developing countries, it should
be possible to contribute meaningfully to the effective management of
the natural resources of the developing nrld.

A.I.D.'s Role

Despite substantial recent advances in data-gathering technology,
resource data remains sporadic, uneven, and, in many cases, unreliable,
Basic resource inventories have not been undertaken, pollution levels
have not been monitcred, important enviromnmental trends, while postulated,
remain undocumented. Information regarding institutions is also incomplete
While superficial catalogues of government agencies, laws, research facil-
ities, and the like are generally available, valid assessments of their
effectiveness have been undertaken only rarely., For these reasons, the
present report should be seen as a prelude to more careful and detailed
investigations -- on a country-by-country basis -- yet to come.

One method of obtaining this essential information, at least
in the first instance, is by requiring its inclusion in the Country
Development Strategy Statement (CDSS) prepared for each A.I.D.-supported
country. (See Table 1, opposite page 4.) Instituted this year in pre-
paration for the Annual Buidget Submission for FY 1981, the CDSS is the
Agency's new basic analytical strategy and planning document. &4/ A
"rolling" strategy statecment, to be updated annually, it outlines each
A.I.D. Mission's understanding of the overall development goals, problems,
and issues of its host country. The document proposes the objectives,
policies, and programs that A.I.D. should pursue with that country an-”
the reasoning behind those choices.,

The CDSS will specifically address the environmeutal and natural
resnurce issues within a country to the extent that they affect the
country's equitable growth, eradication of poverty, and the fulfillment
of the basic human needs of the poor. It will be prepared in such a way
as to facilitate judgments as to how A.I.D. can best encourage and support




the establishment of a continuing, comprehensive environmental and
natural resource management capability on the part of the host
government.

The process of gathering information relevant to these issues
for the CDSS will produce, in effect, what is often called an "envi-
ronmental profile' of the country. This environmental profile, more of
a process than a definitive docuv.aent, will be useful to the Agency
in a number of ways:

- It will identify relevant information sources, including
indigenous and foreign institutions and individuals with
country specific experience in appropriate environmental
specialities.

=~ It can provide the basis for a meaningful dialogue with
country officials on the need for more effective environ-
mental management policies and programs, environmental
resource management legislation specifically tailored to
the country's own circumstances, and possibly the estab-
lishment of new institutional arrangements.,

- It can furnish more adequate information upon which to
determine the potentially adverse effects of existing
and proposed development policies and projects on long-term
resource productivity. It will help in the formulation of
strategies for avoiding or minimizing such effects,

- It can serve as a basis for formulating projects specifi-
cally addressed to environmental and natural resource
~roblems of the country.

The Agency has begun this process by assembling basic information
regardiug problems and institutional capabilities of individual coun-
tries which can be utilized by field offices in their discussions with
appropriate country personnel. The information, jointly evaluated and
supplemented, can be assimilated into the ongoing CDSS activity, thus
permitting environmental and natural resource issues to Le considered
as an ele .ent of the Agency's assistance strategy for the country.

The incorporation of environmental concerns into the new Agency
decision-making process ii the most recent of a aumber of steps which
A.I.D. has taken to strengthen the environmental aspects of the U.S,
bilateral development assistance program. In 1975, A.I.D. approved a
Policy Determination 5/ to (1) assure the environmental soundness of
individual projects, and (2) strengthen the ins:itutional capabili-
ties of developing countries to appreciate and esaluate the potential




Development Assistance and Economic Security Assistance

Countrias Assisted FY 1979 - 1980

Afghanistan

Bangladesh
Benin
Bolivia
Bot swana
Burundi

Cameroon

Cape Verde

Central African Empire
Chad
+Chile
+Colombia

Costa Rica

Cyprus

Djibouti
Dominican Republic

Ecuador
Egypt

El Salvador
Ethiopia

Gambia

Ghana
Guatemala
Guinea
Guinea-Bissau
Guyana

Haiti
Honduras

India
Indonesia
*Italy

Jamaica
Jordan

Kenya

*Lebanon
Lesotho
Liberia

‘Malawi
Mali

*Malta
Mauritania
Mauritius
Morocco
Mozambique

Nepal
Nicaragua
Niger
Nigeria

Pakistan
Panama
Paraguay
Peru

Philippines

Portugal

Rwanda

*No proposed new obligations in FY 1980
+Operational Program Grants will be obligated from regional funds.

TABLE 1,

Senegal
Seychelles
Sierra Leone

Somali Republic

Spain
Sri Lanka
Sudan
Swaziland
Syria

Tanzania
Thailand
Togo
Tunisia
Turkey

Upper Volta
Yemen

Zeire
Zambia



environmental effects of all proposed development strategies. This
policy was subsequently incorporated in A.I.D.'s Environmental Proce-
dures 6/ which were submitted for public comment and adopted in June
1976. For the past two years priority attention within the Agency

has been devoted to internal implementation of those procedures.

This experience has shown that if concern is confined only to the
environmental soundness of the projects receiving A.I.D., assistance,
there will be very limited improvement of the grave circumstances fac-
ing most of the developing world as increasing populations compete for
decreasing natural resources.

The Agency intends to increase its support for training and in-
stitution building in host countries, to increase its programs directed
toward protection and rehabilitation of natural resources, and to work
to promote greater awareness and understanding among other
members of the international donor community. The achievement of
long-term benefits to the world's pour, whether rural or urban, must be
based on environmentally sound planning and a clear understanding, by
all involved in economic development, of a country's natural resource
potential and limitations.

Organization of the Report

The present document is designed to respond as forthrightly as
possible to the Congressional mandate. The major portion of the
report, therefore, consists of overviews of the environmental and
natural resource problems of developing countries and of the institu-
tional capability of those countries to deal with such problems. The
overviews are organized along regional lines: there are separate
discussions of the developing countries of Africa, Asia, Latin America
and the Caribbean, and the Near East,

As an introduction to the regional overviews, the growing serious-
ness of the developing world's environmental and natural resource prob-
lems is discussed in general terms in the opening section. A brief
discussion of the fundamental components of an effective institutional
framework for environmental management follows, together with a general
assessment of the extent to which such mechanisms have been instituted
in developing nations.

Footnotes are listed immediately following each major section.

A "Note on Contributors and Methodology'" and a bibliography con-
clude Volume I. '

Volume II is an Appendix containing two examples of preliminary



reports on individual countries -- Mauritania and Sri Lanka --
prepared by the Library of Congress under contract to the U.S.
Man and the Biosphere Program for use by A.I.D. Mission personnel,
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1. Section 110 of the International Development and Food Assistance
Act of 1978, Pub. L. No. 95-424, 92 Stat. 948, amended Section
118 of the Foreign Assistance Act of 1961, 22 U.S.C. § 215lp, by
adding two new subsections:
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GENERAL PERSPECTIVE

A. Environmental and Natural Resource Problems and the Prospects
for Development

The environmental and natural resource problems discussed in the four
regional overviews which follow are organized on a '"sectoral" basis. That
is, there are separate examinations of problems associated with particular
productive resources (forests, soil, water, etc.), with pollution, with
urban areas, and with environmental health.

This pattern was selected because a major purpose of the report
is to assess the institutional capability of developing country govern-
ments to respond to these problems. There can be no question that the
various activities of government which bear on resource productivity and
environmental quality must form parts of an integrated, carefully coordi-
nated program. Nevertheless, it is in the nature of administrative institu-
tions that civisions of labor are necessary, that complex responsibilities
require specialization, and that the boundaries of administrative jurisdic-
tion must be carefully fixed. These requirements are basic, and apply equal-
ly to new, unified environmental ministries and to more traditional natural
resource management agencies. If a country's institutional capability is to
be evaluated successfully, therefore, the government's specific competence
in a great many well defined areas -- mostly technical -- must be analyzed
in a functional way. Hence the need to draw what may appear to be almost
arbitrary lines between closely interrelated environmental topics.

The difficulty with this approach is that it is unlikely to do full
justice to the enormity of the environmental and natural resource problems
being experienced today in much of the developing world. By focusing on a
variety of different resource issues, and by examining separately the essen-
tial elements of an institutional infrastructure, the report may actually
distract attention from the growing global crisis at hand.

The issue that lies at the heart of this report is whether there is
any real prospect that the circumstances of the worli s poorer peoples can
be improved over the long term. The rate at which global resources are
deteriorating, and the impact of that deterioration on the nutrition, health,
and general well-being of the poor majority make it clear that an immense
challenge lies ahead. 1If current trends are to be reversed, a very substan-
tial and immediate improvement in governmental resource management capabili-
ties will be necessary. Because much of the damage already done is irrevers-
ible in the short run, further dela: can only make the challenge more diffi-
cult, and may well result in suffering on a scale unseen before in the
history of mankind.

This section of the report will be a brief discussion of some of the
major implications which emerge from the four regional overviews that



follow -~ implications for the availability of food and energy, for the
supply of safe water, Ior human health, and finally for the quality of
life in general.

Food. The planet's capacity to produce sufficient food for the human
population is being severely tested. A major part of the problem is popu-
lation growth. There were 2.5 billion people in the world in 1950. Today
the number is approaching 4.5 billion. By the year 2000, if projections are
met, there will be 6.2 billion people. 1/ Numbers alone are not the whole
problem, however; where affluence is rising, increases in per capita con-
sumption are a compounding factor. 2/ The rapidly expanding demand for
food has unl:zashed a complex set £ forces which will tax the ingenuity of
our global society as never before. The most serious challenges are already
bei g experienced today in the world's poorer countries.

From the beginning of agriculture until the middle of this century,
expanstons in cultivated land area were the principal means of increasing
the werld's food supply. During more recent years, however, most of the in-
crease has been attributable to intensified cultivation of existing crop-
land. During the early 1970's, increased output per acre accounted for
an estimated four-fifths of annual increases in global food production. 3/

It is expensive to coax more food from the earth than traditional
methods yield. The impact of higher food costs on affluent pzople is
often nothing more serious than a net reduction in disposable income. But
for those who must spend about four-fifths of their income on food, as do
many of the world's poor, major increases in the price of wheat or rice
cannot be offset by increased outlays. Diets already at the subsistence
ievel drop further and malnutrition results. 4/

Fish censtitute a major element in the national diets of many devel-
oping countries. The world's catch more than tripled between 1950 and 1970,
rising from 2] million metric tons to 70 million. 5/ In this decade, how-
ever, catches have generally leveled off or declined. The annual catch
now fluctuates between 65 and 70 million tons, Because of world population
growth, the per capita catch has actually dropped by 11 percent and prices
have risen sharply for virtually all edible species. 6/ Many marine biolo-
gists now feel that the global fish yield has reached its maximum sustain-
able level. l/

In the more developed nations, heavy investments in agricultural
chemicals and technology have kept crop production c¢n the rise. Among
the world's poorer peoples, however, the rising demand for food has led
to an increasingly desperate effort to extract more protein from the earth,
creating ecological pressures which have severely impaired the often marginal
agricultural potential of fragile tropical soils. 8/ Improper practices in-
clude overly intensive cultivation, too great a reliance on the limited pro-
ductivity of semi-arid lands, ill-advised attempts to expand the supply of
cultivable land by clearing forested slopes and vast tracts of moist tropi-
cal forest, and overgrazing by livestouck herds which exceed the regenerative
capacity of supporting pasturelands.



The result is that, while global food production figures continue to
rise, vast numbers of people in developing countries are facing the pros-
pect of declining nutrition. Tens of millions of subsistence farmers,
moreover, are being forced to give up their livelihoocds as their lands be-
come useless. A high percentage of chese people will migrate to swelling
urban slums in search of alternative occupations. 9/

Throughout the four regions surveyed in this report, valuable soil is
being lost as a result of improper farming methods and overgrazing. The
extent of these problems was revealed two years ago by a survey of U.S,
diplomatic posts in 69 countries in Africa, Asia (excluding China), Latin
America (excluding the Caribbean), and the Near East. It showed that the
urgeut need to produce more focd has led to widespread overcropping (til-
ling practices which result in the heavy loss or exhaustion of soil nutri-
ents), overgrazing, deforestation, and water problems. 10/ The countries
surveyed had an aggregate population of 1.8 billion -- 90 percent of the
people in the four regions and nearly half the world's population. The
countries reporting overcropping/overgrazing problems included 80 percent
of the people in Africa, 80 percent in Asia, 37 percent in Latin America,
and 93 percent in the Near Fast. 11/

Overgrazing and overcropping are significant causes of "desertifica-
tion," the end result of man-induced changes which rcduce the ability of
arid and semi-arid lands to support life. In Africa, zbout 650,000 square
kilometers of land once suitable for grazing have been lost to the expand-
ing Sahara in the last 50 years. 12/ Pastures in India have been reduced
to 10 to 15 percent of their former productivity. Similar deterioration
is widespread in much of the Middle East and in several semi-arid areas
of Latin America. 13/

O0f the estimated 630 million people who live in avid or semi-arid
regions, about 78 million are said to live on land which is rapidly declin-
ing in productivity. These people are found in parts of western Asia, in
much of the Near East, and in many parts of Africa, notably the Sahel re-
gion (Mauritania, Senegal, Mali, Upper Volta, Niger, aud Chad). An esti-
mated 50 million of these people are dependent on agriculture, and they
face destitution as croplands and grazing lands become barren. 14/

Wherever farmland is irrigated by diverting surface water from rivers
and streams, waterlogging and soil salinity are potential problems. Unless
the land has excellent drainage characteristics, the underground water
table will gradually rise. As it approaches the surface the soil becomes
less congenial to vegetation. Also, instead of draining away, irrigation
water evaporates from the soil, leaving behind a gradual build-up of salt
deposits. 15/ While a few crops tolerate saline soil reasonably well,
most do not. In many areas, salinity has become so extensive that the
soil will support no vegetation whatsoever. It is estimated that water-
logging and salinity reduce output on one-tenth to one-third of the world's
irrigated croplands. 16/

Perhaps the most dramatic consequence of the quest for the farm and
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grazing land is deforestation. This 1s not a new process., Much of the
world's forest loss took place long ago with the clearing of great
apricultural plains like those of India, Thailand, and Java. 17/ In the
present era, however, the pace at which forest clearance is proceeding
has resulted in startling statistics. An estimated 40 percent of the
worid's tropical rain forests are already gone. 18/ By the end of this
century, three-quarters of the original forest in the tropics will be
destroyed. 19/ According to the World Bank, the remaining forest stock
of developing countries -- 1.2 billion hectares of mature forest —-- will
be totally consumed in 60 to 80 years. 20/

While large multinational timbering firms are commonly assumed to
be responsible tor most of this gross destruction of forest resources,
the demand of subsistence farmers for new cultivable land is in fact a
far more important cause. Much of the clearing is undertaken in fur-
therance of well-intentioned government agricultural schemes. In many
cases, notably in the tropical rain forests of Latin America, insufficient
appreciation of the nature of underlying soils has led to early failure.
In rain forests, most nutrients are cycled through the vegetation; the
the soil 1is generally thin and far less fertile than the apparent fecundity
would suggest. Its crop supporting capacity is often marginal. 21/

"Shifting cultivation'" -~ the practice of clearing and tilling a
patch of ground until its fertility is exhausted, and then moving on to
a new patch -- has traditionally been an ecologically sound agricultural
system, provided that land is abundant and that fallow periods are suffi-
cient. Many people in the Amazon Basin, Central Africa, and the more
remote parts <[ Southeast Asia presently practice shifting cultivation
with no significant adverse consequences. 22/

But today shifting cultivation has also become the last resort of
many landless people driven to forested slopes by the exhaustion or scarcity
of lowland farming acreage. 1In many cases, new logging roads have opened up
previously inaccessible areas, thus leading to forest clearing far in excess
of that contemplated in the permits. Because they are unfamiliar with
time tested methods of prescerving the land's productivity, or because their
numbers simply preclude the use of such methods, these new shifting culti-
vators are outstripping the carrying capacity of the sites they select 4na
thus wreaking havoc in many arcas of the developing world. 23/

The ecological disasters which have taken place in llaiti and El Salva-
dor are well known to development specialists. The once dense forest cover
of Haiti is now reduced to about 9 percent of the country's land area.

Soil erosion is considered Haiti's principal problem. About 77 percent
of El Salvador is also severely eroded. 24/ A similar pattern is found
in the Andes, the Himalayas, and in the highlands of East Africa. 25/

Unless newly deforested slopes are cultivated carefully, by terracing
or contour plowing, for example, the likclihood is that erosion will soon
destroy whatever fertilty the land might have had. Thus, as in the case of
waterlogging and salinization, attempts to prow more food end up actually re-
ducing the availability of cultivable land. The destruction caused by improper
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able to cope with it unless subsistence agriculture is managed more
effectively in keeping with carefully formulated conservation principles,

The permanent loss of badly overcultivated croplands is only the
most immediate consequence of these pressures. Soil washed off aban-
doned, infertile tracts ends up as silt in rivers and streams. The sedi-
ment reduces the productivity of riverine fisheries, and eventually clogs
up irrigation systems. Dams built to provide hydropower and an ample
supply of water tor agriculture may silt up and become useless long before
the end of their projected 1ifespans,

Forests provide catchments for ra.nfall, controlling runoff and
maintaining a productive hydrological cycle. Their destruction can
contribute to f[loods and landslides; there are instances of whole
villages being washed away as a result of flooding following upland
florest clearing. In India, for example, with flood damage estimated at
$600 million annuallyv, 232 watersheds in 26 major catchment areas have
been selected for an emergency soil conservation program. 26/

The destruction of forests also reduces the abundance of wildlife
dwelling within them. While poaching, the ivory and skin trade, and
illegal smugpling of protected speci« © are the stuff of headlines, by far
the most serious threat to the wildlife population is the loss of habi-
tat. 27/ Although not widely recognized, wild animals are an important
source of food in many developing countries -~ particularly in Africa and
Latin America. 28/ Deforestation thus diminishes a valuable source of
anima) protein.

Forests, of course, are a potential source of economic wealth, and
can be maintained as such on a perpetual basis if properly managed, Earn-
ings from the expert of forest products from developing countries rose
from $544 million in 1962 to $3.4 billion in 1973, Particularly sharp
increases occurred in Africa and Asia. 29/ Foreign exchange fiom forest
product exports holds important potential for the well-being of the people
of countrics cndowed with commercially valuable forest resources. Unfor-
tunately, short-sighted exploitation policies and clearing for agricul-
ture threaten wmanv of these countries with the total demise of their
commercial forestry sectors. A 1974 study of Southeast Asia predicted,
for example, that the remaining accessible lowland forests of Malaysia
and the Philippines would he exhausted within a decade. Thailand's Forestry
Department has predicted that, at the present rate of loss, Thailand's
forests will be completely gone in 25 years. 30/

The loss of forest cover as a result of agricultural clearing and
timber exploitation in developing countries has implications which extend
fFar beyond the tropics. For examnle, rain forests and moist deciduous
forests are biologically the richest natural systems on the planet, They
2ee major vepositoriss of the world's aenetic wealth and diversity. There
are an estimated 3,000 tree species in Indonesia, excluding Java; 2,500 in
the Malay Pensinsula; at least 2,500 in the Amazon., 31/ Although much of
the genctic potential of tropical forests is as yer Eﬁbxplored, one esti-
mate holds that, if glehal Jdeforestation projections are borne out, at
least halt the species in the tropics will disanpear bv the end of thie
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world's genetic diversity, or the loss of 500,000 to 600,000 species. 32/
According to another account, the loss of a million species by the year
2000 is "a not unlikely prospect." 33/

The diminution of genetic resources on that scale -- perhaps half
of the world's unknown species would be lost br-ure they have even been
catalogued ~- would have serious consequences for the progress of agri-

culcural and medical science. It would certainly impede the development

of improved, more productive, pest resistant crop varieties, and it could
also deorive mankind of rndiscovered chemical agents of special medicinal
value. As Erik Eckholm has recently written:

[S]cientists are stepping up their investiga-
tions both of ancient folk medicines and of
hitherto unused plants with intriguing chemical
properties. The plant kingdom is receiving
special attention from cancer researchers, who
hope to find tumor-inhibiting agents in nature
that can provide prototypes or ideas for synthetic
anti-cancer chemicals. Tens of thousands of
plant sp2cies have been screened for this purpose
and a number have shown promise, but the search
has really only just begun -- and it is being
undermined by the extermination of unexamined
species. 34/

Finally, although data is as yet insufficient to support more than
speculation, scientists are looking into the possibility that reductions
in the world's forest cover are producing global climatic changes. In
anticipation cf further research into what could become a critical issue,
one expert has written that "it is clearly very important to approach
changes of lond use in such sensitive areas with great caution, and
everywhere to try and replace forest, if it must be replaced, with systems
of land use wnich reproduce as far as possible the most significant

phvsical features of the vegetation that is being removed.' 35/

Fnergv. The search for food and the search for fuel are closely
interrelated in poorer countries. Wood fuels (firewood and charcoal)
account for two-thirds of all energy (other than human and animal energy)
used in Africa, for one-fifth in Latin America, and for 6 percent in
the Near kast. [n the rural areas of most developing countries, the de-

pendence on wood and other non-commercial fuels is often almost total, 36/

As a result of increased population pressure, sources of fuelwood
are being czhaustod,  The result, for urban dwellers, has been steep
rises in orice. aAccording to an estimate cited in the African overview
which follows, in order to obtzin the same amount of usable energy which
can be purchased in the U.S. for about $1.30, a charcoal burning family

in Addis Absba may have to spend about $8.00.
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For the vast majority of p:ople dependent uporn woodfuel -~ thoce in
rural areas -- the consequences of scarcity are felt in different ways.
Many rural inhabitants do nct buy wood; they gather it. As nearby vege-
tation is destroyed, this task becomes increasingly arduous and time
consuming, detracting significantly from the quality of life for such
people. 1In central Tanzania, according to one estimate, 250 to 300
days of work are needed to fulfill the annual firewood needs of a single
household., In parts of India, the pathering of a week's supply of wood
may require two man-days. 37/ Woodgatherers in Niamey, the capital of
Niger in West Africa, must travel 20 to 30 miles to find a camel load
of firewood. 38/ The difficulty associated with finding woodfuel supplies
induces rural people to cut back on some uses. Peasants in Nepal and
Haiti,. for example, are reported to have reduced their consumption of
vegetables that require cooking. 39/

But the impact of the growing firewood shortage on the food supply
takes more important forms. First, the gathering of wood for fuel
purposes is a major factor in the destruction of forests. The loss of
precious soil resources and the impairment of hydrological cycles has
serious conse juences for agriculture which have already been discussed.

Where [irewood is in short supply, moreover, rural dwellers turn to
other fuels. In Asia, the Near East, and Africa, one of the prin-
cipal alternatives is cattie dung. By burning dried dung, however,
peasants arc consuming a valuable natural fertilizer. According to a
U.N. Environment Program report, for example, the amount of dung burned
as fuel in India alone is equivalent to about 7 million tons of nitrogenous
fertilizers annually, 40/ 1In Asia, the Near EastL, and Africa, the total
quantity of duny burned annually is about 400 million tons. Each ton
burned represents a loss of about 50 kilograms of potential grain output. 41/
A recent World Bank study estimates that the amount of dung burned in Nepal
in the year 2000 will reduce grain production by about one milliun tons. 42/

The quest for energy on a national scale has led to the construction
of hydroelectric dams throughout the developing world., The subject of a
great deal of study, dams have become a principal focus of the burgeoning
debate about "appresriate' development, The problem is that dam construc-
tion involves difficult trade~offs. The man-made lakes crcated behind
dams may flood much neceded agricultvral land and may force resettlements
of people. Forest resources and wildlife habitat may also be piven
up in the bargain. In addition to new hydropower, dams provide water
for new irrigation systems, but they may also increase the incidence
of waterborne disecases,

Water, sanitationn, and health. The people o7 developing countries
are exposcd to a varictv of discases seldon encountered in more I .mperate
zones. Among the more familiar to the people of developed countries are
typhoid and cholera, causcd by fecal contamination of water supplies.
Amoebir dysenterv. also a product of improper sanitary facilities, is a
major killer of children. A billion people are afflicted by roundworm
and hookworm discases cach year because of lack of sanitation facilities
and inadequate safe water supplics. 43/ Globally, more than two billion
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people are cxposed to infectious diseases because of contaminated water;
250 million new cases oncur each year; the toll is estimated to be 25,000
deaths per day. 44/ As Erik Eckholm said in testimony before the House
Select Committee on Population in April 1978: "Judged in terms of tie
human suffering and death it causes, the poor sanitation faced daily by
nearly a third of humanity is by far the world's most critical environ-
ment al problem." 45/

As of 1975, according to World Health Organization statistics, 62
percent of the population of developing countries (not including China)
-- about 1.2 billion people -- did not have reasonable access to safe
water supplies, Adequate domestic water supplies were not available
to four-fifths of the rural and one-fourth of the urban population of
the developing world. 46/ 1If the incidence of filth-borne diseases 1is
to be reduced, significant increments in global expenditures for new
sanitation programs and facilities will be necessary.

Although they are less familiar to most of us, and although they
are less lethal, a number of parasitic diseases -- also associated with
water -- are taking an appalling toll in terms of human well~being and
productivity throughout the developing world. 47/ Schistosomiasis 1is the
most prevalent of thea, affecting some 250 million people. A debili-
tating disease which strikes primarily the rural poor, it is caused by a
parasite which uses certain varieties of snail as an intermediate host.
Its symptoms are abdominal pain, fatigue, and, in one common strain,
blood in the urine,

Onchocerciasis -- also known as river blindness ~- is another
widespread affliction, more debilitating than deadly. Transmitted by the
small Simulium blackfly, the disease is found chiefly in the vicinity
nf the fast-flowing waters -- mountain streams and the spillways of
dams ~- in which the blackfly breeds.

A scarrving around the eyes can be found in a high percentage of
people in many developing countries., 1t 1s the result of trachoma, a
disease afflicting more than 500 million people. Preveatable by regu-
lar washing of the hands and face, the remedy too often requires more
clean water than is available,.

The "sleeping sickness'" long associated with the tsetse fly of tropi-
cal Africa is trypanosomiasis, a disease which in its early stages pro-
duces headaches, fever, and joint pains, but which can later lead to
central nervous system damage, coma, and death.

Perhaps the best known of the tropical water—associated diseases
is malaria, trausmitted by the Anopheles mosquito. The mosquito does not
single out poor people as its principal targels, but will strike anyone not
properly immunized. Perhaps for that reason it has been the object of a
global eradication effort. FEarly crforts to control malaria through the
use of DDT, the draining of stagnant pools where the mosquitos breed, and
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the use of chloroquin and related drugs, were so encouraging that
predictions of the total eradication of the disease were being made
as long ago as the 1940's. 48/

Today, however, those predictions seem clearly premature. New
strains of malaria parasites have now evolved which are resistant to
DDT, and strains resistant to chloroquin have been reported in more than
a dozen countries. The result has been a dramatic resurgence of malaria,
In India the number of reported cases has increased from 40,000 in 1966
to 4.4 million in 1972, and to about 6 million in 1976. Sri Lanka,
Pakistan and African countries south of the Sahara have also reported
major increases in the incidence of malaria. Increases have also been
reported in El Salvador, Nicaragua, and Guatemala. 49/

The controversy over the desirability of large river Lasin devel-
opments often centers around the prospect of increased risks of water-
associated diseases. Dams and accompanying new waterways can provide
new habitats for snails and breeding places for flies and mosquitos, and
the inadequate planning of such developments has indeed produced such
set-backs. A number of these examples are ~entioned in the overviews
which follow. Recent studies of the Aswan High Dam suggest, however,
that government intervention In the form of programs for better sani-
tation, combined with snail eradication and other preventive measures,
can significantly reduce the potential adverse consequences of large
dams. The need for careful planning, coupled with environmental
impact assessment, is nowhere more power fully demonstrated than in the
case of river developments,

This brief summary has touched on only a few of the principal
environmental and natural resource problems of the developing world.
A number of others are also of increasing concern, and are discussed
in the following regional overviews. Pollution, often assumed to
be a problem of marginal significance in less developed countries,
is in fac: fouling rivers and streams in each of the four regions,
Untreated domestic sewage, waste from agro-industrial processes,
and effluent from new factories and mills has destroyed fisheries,
reduced available water supplies, and impaired agricultural pro-
ductivity. Air pollution in many developing country capitals far
exceeds the worst levels experienced today in the U.S.

The increasing use of pesticides has had severe consequences
for the populations of developing countri=s. Often inadequately
controlled, pesticide residues are building up in some countries
to dangerous levels. Improper handling of these toxic chemicals
has led to far more immediate tragedies, 1In 1976, 2,500 agricultural
workers in Pakistan were poisoned by malathion, a pesticide that is
considered relativelv safe. Five died. Although precise statistics
are not available, an estimated 500,000 people throughout the world
are killed or incapacitated by insecticide poisoning every vear. 50/
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B. Prerequisites to Effective Managemeut:
The Institutional Dimension

1. Government Commitment

In 1971, A.I.D. canvassed its overseas Missions to identify
the most serious environmental problems confronting thirty-five
developing countries. A summary of the findings mentioned most
of the difficulties discussed generally in this report. Notably,
however., the report concluded that there was --

little evidence of awareness of environ-
mental problems among the peoples of
develcping countries, or among their
governmen! administrators.... Many
countries are preoccupied with the
development of their natural resources,
and, to the extent that concern does
exist for the enviromment, there appears
to be apprchension that social and
economic costs of environmental protec-
tion may very well outweigh the benefits. 51/

It was undoubtedly an accurate assessment. In the following
year, at the 1972 United Nations Conference on the Human Environmant
in Stockholm, a group of developing country delegates songht to
balance what they perceived us an excessively one-sided debate by
focusing on the suffering of the poor. The debate summary included
in the Stockholm Conference report described their concern in
succinct terms:

Developing countries could ill afford to
put uncertain future needs ahead of their
immediate needs for food, shelter, work,
education and health care. . . .[T]he
urgent task facing mankind was to solve
those immediate and formidable problems.
The priority of developing countries was
development. Until the gap between the
soor and the rich countries was substan-

iszlly narrowed, little if any progress
could be made in improving the human
environment. 52/

One of the products of that Conference was a draft "Declaration
on the Human Enviroument." 7Tt reflected again the developing nations'
point of view:

In the developing countries most of the
environmental problems are caused by under-
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development. . . . Therefore, the develop-
ing countries must direct their efforts to

development, bearing in mind their priori-

ties and the need to safeguard and improve.

the environment. 53/

The notion that the establishment of programs for sound environ-
mental management would have to await the attainment of some pre-
requisive level of economic development, usually undefined, persisted
for some time. In 1974, for example, an A.I.D. memorandum surveying
environmental needs in the developing countries of Africa indicated
that, for most of those nations, 'development is the 'absolute
priority' and environmental considerations must not be allowed to inter~
fere with the development process." 54/

Over time, however, as the consequences of inadequate environ-
mental management have become more obvious, priorities have begun
to shift. At Stockholm, the real nature and magnitude of the
resource problems ccafronting the developing world were perceived
only dimly. 1In light of the closer examinations undertaken since
that time, however, the relationship between envir- _.ental manage-
ment and development has become clearer. While i may be true
that some forms of environmental degradation are c.used by under-
development, it is now more clearly understood that, for the princi-
pally agricultural societies that predominate in developing
countries, poverty and environmental degradation are in fact two
manifestations of the same phenomenon: the unplanned, unmanaged
impact of growing populations on a fragile natural resource base
whose productivity is measurably diminishing in our own lifetime.
If the material circumstances of the world's poorer peoples are
ever to be improved over the long term, ways will have to be found
to husband the fragile natural resources upon which their well-being
depends.

This understanding is increasingly reflected in the offical
policy pronouncements of developing country governments. In 1978,
for example, President Rodrigo Carazo of Costa Rica pledged his
government to the establishment of a '"broad, aggressive, and co-
ordinated program for conservation and rational use of renewable
natural resources." President Carazo explained his reasons for
creating this new plan in vivid terms:

Costa Rica is approaching the point of no
returr with regard to the management of its
renewable natural resources. . . . Travelling
through the interior of the country, especially
in the dry season, it is possible to con-
template how vast areas have been completely
cut over and burned and are suffering the
effects of the cancer of erosion. The most
lamentable part of all this picture is the
obvious irstabili- ind. poverty of the rural
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communities, the reduction in the po-
tential for productivity of the soil,

and the loss of options for uses having
greater economic and social benefits. 55/

The Government of Nepal has included similar expressions of
concern in the draft of its basic 1980-85 plan: "[P]roblems like
population pressure, limited cultivable land, and destruction of
natural resources will adversely tell on the whole development
process itself." The four overviews that comprise the body of
this report indicate further the extent to which the developing
nations of all regions have given official recognition to the
ways in which environmental and natural resource constraints have
hampered development. 56/ These new perceptions are not yet
unanimously shared, but it is nevertheless clear that there has
been, in the years since Stockholm, a widespread, dramatic change
in government attitudes about enviruonmental and natural resource
management in the developing world.

2. TInstitutional Needs

Now that povernment planners in many developing countries
are more cognizant of the need for environmental management programs
as an essential element in the development process, the continued
failure of most of these nations to make more than marginal progress
in the creation of such programs warrants closer examination. On
the basis of the present survey, it can be said that a major impedi-
ment to the mounting of a more effective effort is the lack in
most developing nations of an adequate institutional infrastructure.
A subjective awareness of the environmental and natural resource
problems which interfere with development is necessary but not
sufficient. Suitable institutional machinery, tailored to each
country's special circumctances, is also a critical prerequisite.
To the extent that most desveloping countries do not now enjoy the
benefit of such arrangemeits, they are currently incapable of
establishing the effective environmental management regimes which
are so urgently needed.

Recent experience amply demonstrates the importance of this
point. Even where new training programs have augmented manpower
resources in relevant disciplines, newly educated specialists have
had difficultly finding agencies which could employ their skills
effectively. Foreign technical experts furnished at the request
of developing nations frequently find that there is little indigenous
capability to evaluate their recommendations, much less to implement
them. iven direct financial support of new agency structures is
often wasted because uunderlying administrative and technical skills
are not available to ensure that the new mechanisms are utilized
properly, or because the new structures are simply unsuited to
the existing cultural or political framework.
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Many of these problems can he attributed to an insufficient
understanding of the basic components of an effective institutional
regime for environmental management. Because these basic, under-
lying institutional problems have generally received the least
attention in government attempts to foster an eanhanced onvironmental
management capability, other "problem-specific' c¢fforts have suffered.
There is reason to helieve that, once tundomental institutional
prerequisities have been addressed adequatelv, significant improve~-
ments in the ability of governments to respond to their resource
problems will be possible.

The rest of this section will be a brief, functional descrip-
tion of the basic elements common to all such institutional frame-
works. Tt should be understood that such arrangements must in
every case be tailored carefully to the unique circumstances of
each country -- political, economic, and cultural -- and no attempt
is made here to rclate alternative structures or systems to parti-
cular national characteristics. But there are s number of common
denominators -- elements present in all successful systomg ——
that must be incorporated in all of the new arrangemnents which
are required. The following discussion focuses on these more
general components.

Government ~gency structure and administration. The basic
institutional capabilities essential to the broad spectrum of
government activities are also required with respect to environ-
mental issues. Thus, regardless of a country's political or
economic system, its government should be capable of sather ing

and assimilating data and of basing long- and short-range planning
on the resulting body of empirical information. Tt must have the
ability to implement programs effectively, a requirement that
calls for rational budgeting, inter-agency coordination, efficient
delivery of services to the field, continous monitoring and
evaluation of experience, su:Lab]e enforcement mechanisms, a
willingness to dispense benefits and sanctions equitably, and the
establishment of a meaningful dialogue with the public.

It should be reccognized that the governments of many develop-
ing countries face special constraints which may be insufficiently
considered in U.S. thinking about administrative and institutional
mechanisms. The notion that it is invariably the government's
function to extend services to all citizens through hureaucratic
structures, for example, may have limited application to poorer
countries characterized by large numbers of low-income persons,
limited fiscal and administrative resources, scrious confidence
gaps between the government and its intended benef iciaries, and
traditions which do not include the regulation of individual
behavior through administrative procedures. 57/ Because many of
the most serious environmental and natural resource problems of
developing countrics relate directly to the activities of low-
income groups, both rural and urban, the ability of a government
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to manage environmental resources effectively is likely to

depend in large measurce on its ability to reach the poor majority.
Western administrative institutions may not in fact be the best
models in such circumstances, and alternative approaches therefore
warrant greater study. 58/

In acsivning environmental responsibility, developing
countries currently employ a wide variety of organizational arrange-
ments in thelr povermaent structures. Some vest most relevant
authority in a traditional group of resource management agencies,
somet nes adding new envivonmental offices to facilitate the imple-
mentation of more comprehensive programs. Others have created new
agencies to respend specifically to newly perceived environmental
resource prinrvities. Still others have attempted merely to coordinate
the activities of cnisting agencics Lo ensure the integration of
necessary environnental and natural resource considerations.

The desivn of a government's agency structure is to a great
extent a1 matter of sensitive political iwplications, and it should
in every cnse be a matter of purely national discretion. The
varicty of crrangements currently in use suggests that there Is no
single formula for success. But it is fair to say that, given
the inherent proedisposition of most central planning units to maximize
short-run economic return in development activities, genuine inte-
grations of environmental and natural resources componentsg will
require the cestablishment in every government of some entity or
entitics whoso primary responsibilities are to advocate the main-
tenance of environmental quality in government planning, and to
ensure that the activities of different agencies which affect the
integrity of natural resonrces and the environment are adequately
coordinated.

The competiton for scarce financial resources is intense,
and moncy usually flows toward activities likely to produce the
most dramatic results. Agencies attempting to create immediate
and highly visible "successes" cannot be expected at the same time
to give adequate attention to countervailing considerations regarding
the maintenance of fragile ccosystems. They are likely to lack
adequate data, for there is no compelling incentive to obtain it.
The internal budeect allocations of any agency are likely to favor
those activitics which most clearly contribute to the agency's
primary mission rather than those which may be felt to impede it.

These are liabilities which may be overcome by the designation
of an envirenmental focal point whose principal concern is to
ensure the maintenance and productivity of the country's essential
resource base.  ts recommendations must of course he formulated
within the context of the nation's perceived development needs,
but it is [ar more likely to demonstrate credibly the envirommental
prervequisitiecs to sustained development if the maintenance of re-
source productivity over the long term is its primary objective.



Planning and budgeting. The present survey indicates that
a number of developing countries have included environmental
components in tlieir national development plans. Because of the
division of responsibility for environmental and natural resource
management and the lack of adequate coordinating mechanisms,
however, there is no administrative foundation in most developing
countries for a continuing, comprehensive planning process which
properly incorporates considerations of environmental quality
and natural resources productivity in the national programming
and budgeting system. The usual result is an insufficient
allocation of funds to the environmental sector, and continued
fragmentation ol resource policies. 59/

On the project level, progress is being made with the use of
environmental impact assessments as an element in the planning
process. Requirements created by some international development
financing agencies, including the World Bank and A.I.D., have
encouraged increasing use of such studies by developing countries,
but improvements in technical capability are needed before they
will be fully useful.

Environmental law. Unless the environmental and natural
resource mangement effort rests on a solid legal foundation, it
is almost certain to fall short of achieving its objectives.
While virtually all developing couintries have basic legislation
empowering government agencies, among other things, to control some
forms of pollution, to regulate certain categories of land use,
and to control deforestation, the laws are often of questionable
suitability to prevailing political, economic, and cultural reali-
ties. For this reason and others, they are often ineffeciive.
Many problems are not addressed at all. Very few lawyers in de-
veloping countries, moreover, have been trained in modern legal
mechanisms for maintaining environmental quality, and relatively
little effort has been addressed, therefore, to needed legis-
lative and administrative innovations. Because the role of law in
environmental management has been a limited one, the quality of
that management effort has suffered. 60/

There are signs that the situation is likely to change. The
need for an effectiove legal response is increasingly recognized,
and steps are being taken in many countries to strengthen the
statutory basis for envirommental protection and natural resource
management. The importance of environmental legislation in develop-
ing nations was specifically acknowledged at an intermovermmental
meeting in Bangkok in 1978. 61/ A number of international organiza-
tions, moreover, have furnished legislative drafting assistance
at the request of developing country governments, including the
Food and Agriculture Ocganization (FAD), Lae United Nations Environ-
ment Program (UNEP), and the International Union for the Conserva-
tion of Nature and Natural Resources (1UCN).



The much needed improvements in environmental law in develop-
ing countries must, however, include an important social dimension.
For many traditional societies, new rules may not have any discern-
ible moral content, and may in fact forbid conduct which has been
part of a customary way of life for centuries (depositing waste
in streraus, grazing on any available iand, scavenging for firewood).
In other cases new laws may severcly restrict access to certain
occupations, Merc enforcement of such rules cannrot alone accom-
plish the desired objective, which ultimately must be the promotion
of the material well-being of currently disadvantaged peoples.
Close coordination with carefully designed social and economic
programs is thus essential to an equitable legal framework,

Data. The quality of environmeatal and natural resource
planning and management varies directly with the quality of the
underlying data base. For that reason, there is a continuing need
for detailed intformation about such important matters as the produc-
tivity and vulnerability of renewable and non-renewable resources,
the impact of alternative uses, optimal rates of exploitation, and
tolerable pollution levels,

Although scientific data gathering technology has advanced
rapidly in recent yecars -- particularly with the advent of remote
sensing by aircraft and satellite —-- the reliability of available
information remains generally poor. At a recent A.I.D.-State
Department conference on tropical deforestation, for example,
estimatas of the worldwide rate of forest depletion ranged from
2.5 millicu to 20 million hectares per year, 62/ Most forestry
experts are in general agreement that reliable figures on global
deferestation do not exist,

There are also significant gaps in our understanding of
natural systems. Of the estimated 5 to 10 million plant and animal
species in the world, for example, only about 1.6 million have
been named; a much smaller number can be said to be known completely, éé/
Also, while onr understanding cof the dynamics of ecosystems 1is
improving rapidly, there is still much to be learned, particularly
in tropical and subtroupical ecosystems. Given that level of
ignorance, human activities which modify natural habitats and
thrcaten the survival of species carry with them potential risks

ol unknown wagnituade .

From the standpoint of national programs for environmental
and natural resource management, the more local and specific the
data, che more useful it is. The emergence of sophisticated
monitoring technology and the development of better data on
global trends will not diminish the need for detailed, "on-the-
ground" investizations throuph inLensive field work. The increasing
nse within developing countries of environmental impact assessments
of proposed development projects has highlighted the importance
of this move specific data; {ully considered long-range planning



must be based on information of similar quality.

Also essential to sound environmental and natural resource
planning is adequate cconomic information. Economists have under-
stood for some time that traditional market mechanisms cannot be
expected to sct the right "price"” lor rencwable and non-venewable
natural resources; future generations have a major stake in the
maintenance of natural productivity over the long term, but they
are unable to enuer the bidding. 64/ Not surprisingly, therefore,

a great deal of attention has been focused in recent years on ways
of determining economically optimal rates of resource use, taking
into account futurec as well as present needs.

Specific cconomic data should also be made available, however,
in the planning of programs and projects. Planners must he cognizant
of the "external' rosts of particular development activities.
Most prcjects have negative as well as positive offlectse: a hydro-
electric dam may flood prime agricultural land; an agricultural
settlement may call for the destruction of large tracts of productive
forest; effluent {rom a new industrial complex may reduce significantly
other beneficial uses of an adjacent river.

In these and other cases, hard cheoices are involved as the
development pitanning proccss proceads. Quantified cconomic data
on a project's net contribution to the acliievement of development
soals can help to facilitale a more vational evaluation of options,
provided that future costs and beneflits are weighed together with
current costs and benefits, and provided that appropriate values
are assigned to all sipgnificant conscquences.

Finally, the importance of cultural and social information
cannot be overstated. Projects which affcct rural lifestvles,
traditional agricultural snd fishing methods, and other customary
behavior must be based on a thoroughgoing appreciation of relevant
cultural constraints. The inherent value of large families among
peoples whose subsistence is derived from primitive agricultural
labor, and whe cufver from high infant mortality rates, is likely
to impede the success of population control programs. lLocal
leaders may sec in development projects sponsored by a central
government a threat to valued self-sutlf icicency. Because of such
examples, the needs, valucs, and perceptions of thosc most signi-
ficantly affcected by develepment activities must be carcfuily
assessed in the course of project planning. 65/

Manpower and training. Tt should be clear from the foregoing
that the success of proprams for the management of eovironmental
resources is also dependent upon the quality of available manpower.
A variety otb professional and technical disciplines is required,
including the environmental sciences and engincering, planning,
economics, law, and administration. Relativelv fow countries
currently enjoy agccess to adequate nunbers of able and well trained
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personnel in these areas, let alone people qualified for leader-
ship roles in resource management programs.

Human resources at the managerial and decision making levels
have generally been overlooked in the design of environmental
training programs. It is a neglect that has had serious adverse
implications for the quality of environmental and natural resource
programs in developing countries. If better institutional mechanisms
are to be utilized properly, decision makers must understand the
complex resource interrelationships that characterize most major
program and project decisions. Managers at the highest levels of
government must have a sufficiently detailed grasp of envirommental
and resource issues to know whether data and projections put forth
in support of proposals are adequate, whether they address all
relevant concerns, and whether they are reliable. Until the proper
incentives are created by decision makers who know what they must
know in order to make informed judgments, the full utility of
other elements in the country's institutional infrastructure for
environmental management will not be realized.

Once those incentives are created, however, the achievement
of environmental and natural resource management objectives will
be particularly dependent upon the availability of a cadre of
well trained technical personncel capable of executing research
and field studies and skilled in measurement, data collection,
and data analysis. 1In many developing countries, the lack of
adequate numbers of technicians is an even more serious obstacle
to effective environmental management than deficiencies at higher
professional levels.

Most universities and some other educational institutions
offer instruction in the cnvirommental sciences and engineering,
but few offer interdisciplinary courses fundamental to an under-
standing of the interactions of environmental and natural resource
issues and solutions. Still fewer deal explicitly with economics,
law, management, and planning, as thoce subjects relate to environ-
mental protection and natural rcesources. There is a need for
programs through which universities can upgrade their academic
curricula tn close these gaps.

The need for technician training is particularly acute in
daveloping couutries. Such programs should be structured to pro-
vide basic knowledge through short-ierm courses, workshops, and
in-service employment.

Environmental education. To be successful, a country's
environmental management effort must enjoy a high level of public
support. This is particularly true of initiatives which affect
the rural and urban poor. The importance of programs for forest
protection, sanitation, family planning, pesticide management,
and the like must be fully understood by citizens if long-term
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success is to be realized. Also, public concern can be a powerful
inducement to more effective government control of industrial
pollution.

Many developing countries include envirommental education
in public school curricula and use mass media to generate popular
support for environmental management programs. In many areas,
however, it may be fair to say that the most important stimulus
to public support has been the public's direct experience of the
consequences of inadequate environmental management., If awareness
is ever to precede such experience, and if it is ever to persuade
governments to establish policies which prevent further environmental
degradation, programs for public environmental education will have
to be significantly expanded,

REFERENCES

1. Population Reference Bureau, 1978 World Population Data Sheet
(Washington, D.C., March 1978),.

2. United Nations World Population Conference, Report of the Symposium
on Population and Development, Conference Background Paper, U.N.
Document E/CONF.60/CBP/1 (1974), p. 13.

3. United Nations World Population Conference, World Population and
Food Supplies: Looking Ahead, Conference Background Paper, U.N,
Document E/CONF.60/CBP/19 (1974), p. 4.

4, 1d., p. l6.

5. Food and Agriculature Organization, Yearbook ot Fishery Statistics
(Rome, annual), cited in Lester R. Brown, The Twenty Ninth Day (New
York: W. W. Norton, 1978), p. 17.

6. DBrown, supra note 5, p. 18.
7. United Nations, supra note 3, p. 7.

8. Paul F. Bente, Jr., The Food-People Problem: Can the Land's Capaci-
ty to Produce Food Be Sustained? Puaper presented to the 1977 United
Nations Conferences on Water and Desertification (Washington, D.C.,
U.S. Council on Environmental Quality, 1977), p. 1.

9. Erik Eckholm, "Environmental Quality and Basic Human Needs: Toward
a New Synthesis,'" testimony presented to the Select Committee on
Population, House of Representatives, April 19, 1978, pp. 2-3 (wimeo).

10. Bente, supra note 8, p. 4.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

- 26 -

Id., p. 21.
Eckholm, supra note 9, p. 5.
Ibid.

Erik Eckholm and Lester R, Brown, "Spreading Deserts —- The Hand
of Man," Worldwatch Paper 13 (Washington, D.C.: Worldwatch Insti-
tute, 1977), p. 5.

Lester R. Brown, "The Worldwide Loss of Cropland," Worldwatch Paper
24 (Washington, D.C.: Worldwatch Institute, 1978), p. 19.

One-tenth: see sources cited at id., p. 19, fn. 23. One-third:
see sources cited in Eckholm, supra note 9, p. 6, fn. 17.

Duncan Poore, Tropical Rain Forests and Moist Deciduous Forests:
Sourcebook for a World Conservation Strategy, International Union
for Conservation of Nature and Natural Resources [hereinafter,
"IUCN"], General Assembly Paper GA.78/10 Add.l (2nd draft, Morges,
Switzerland, 1978), p. 6.

IUCN, Second Draft of a World Conservation Strategy, General Aseewbly
Paper GA.78/9 (Morges, Switzerland, 1978), p. 1.

Natural Resources Defense Council [hereinafter, "NRDC"], Tropical
Moist Forests Conservation Bulletin (Washington, D.C., May 1978),
p. 15.

World Bank, Forestry, Sector Policy Paper (Washington, D.C., May 1978).
Erik P. Eckholm, "Planing for the Future: Forestry for Human Needs,"
Worldwatch Paper 26 (Washington, D.C.: Worldwatch Institute. 1979),
p. 16.

Id., p. 17.

Id., p. 18.

Erik P. Eckholm, losing Ground: Environmental Stress and World Food
Prospects (New York: W. W. Norton, 1976), pp. 166-169.

Id., pp. 74-100.

United Nations Environment Program, Regional Office for Asia and
the Pacific, UNEP - Asia Report 1977 (Bangkok, Thailand, 1978), p. 18.

Erik Eckholm, "Disappearing Species: The Social Challenge," Worldwatch
Paper 22 (Washington, D.C.: Worldwatch Institute, 1978), p. 9.

Antoon de Vos, "Game as Food," Unasylva, 29(116):2 (1978).



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

43,

44,

45.

46,

47.

48,

49.

50.

- 27 -

Franz Schmithusen, "Forest Utilization Contracts on Public Land
in the Tropics." Unasylva, 29(112-113):52 (1976).

UNEP, supra note 26, p. 17.
IUCN, supra note 18, p. 5.
NRDC, supra note 19, p. 24,

Norman Myers, The Sinking Ark (in press, 1979), quoted in Eckholm,
supra note 27, p. 7.

Eckholm, supra note 27, p. 16.
Poore, supra note 17, 15-16,

J. E. M. Arnold and Jules Jongma, "Fuelwood and Charcoal in Develop-
ing Countries," Unasylva 29(118):2 (1978).

Eckholm, supra note 21, p. 29.

Richard B. Ford, "Putting the Problems in Context,'" Africa Report,
May-June 1978, p. 5.

Eckholm, supra note 21, p. 29.
UNEP, supra note 26, p. 18.
Eckholm, supra note 21, p. 29.

Ibid.

Jane Stein, Water: Life or Death, A Report in Preparation for the
United Nations Water Conference (Washington, D.C.: International
Institute for Environment and Development, 1977), p. 3.

1d., p. 1.
Eckholm, supra note 9, p. 9.

Ibid.

The following discussion of tropical waterborne diseases is based
on Eckholm, supra note 9, and Stein, suprea note 43,

UNEP, "The State of the World Environment 1978" (Nairobi, Kenya,
June 1978).

Ibid.

Anil Agarwal, "Pesticide Poisoning: Another Third World Disease,"
New Scientist, December 21, 1978, p. 917.




51.

52.

53.

55.

56.

57.

58.

60.

61.

62.

63.

64 .

65.

- 28 -

Office of Science and Technology, Burean for Technical Assistance,
A.I1.D., "Environmental Problems in Selected Developing Countries"
(July 1971), p. 10.

United Nations, Report of the United Nations Conference on the Human
Environment, Stockholm, 5-16 June 1972, United Nations Document
A/CONF.48/14 (1972), pp. 80, 82.

I1d., Annex II, p. 2.

A.I.D. Interoffice Memorandum, "Survey of Environmental Attitudes
and Needs in Africa," April 23, 1974, p. 1.

Republic of Costa Rica, "Plan of Action for Renewable Natural Re-
sources," Nation Press, Publication No, 3 (San Jose, 1978), p. 1.

See, e.g., pp. 49-50, 82-83.

Milton J. Esman, '"Development Administration and Constituency Organiza-
tion," Public Administration Review, 38(2):166 (1978).

See, e.g., description of the Cornell Research Project on Rural Local
Institutions, id., pp. 167-172,

World Health Organization, Envircnmental Quality Planning and Policy
in Developing Countries, Report on an Interregional Symposium, Geneva,
July 26 - August 1, 1977, pp. 9-10.

Jeffrey N. Shane, "Environmental Law in the Developing Nations of
Southeast Asia," in L., S. Chia and Colin MacAndrews, eds., Develop-
ing Economies and the Environment: The Southeast Asian Experience
(Singapore: McGraw-Hill, 1979).

Jeffrey N. Shane, "ESCAP Member Nations Focus on Environmental Law,"
Environmental Policy and Law, 4(4):152 (1978).

Department of State and A.I.D., Proceeding of the U.S. Strategy Con~-
ference on Tropical Deforestation (Washington, D.C., 1978), pp. 16, 18,

IUCN, supra note 18, p. 8.

See A. Cigno, The Debate on Natural Resources and the Fate of Humanity,
or Do We Need Economists? {University of Hull, 1977), p. 18.

Council on Environmental QualiiLy, Ninth Annual Report (Washington, D.C.,
1978), pp. 456-457.




- 29 -

REGIONAL ASSESSMENTS

Prefatory Note

This section of the report consists of regional over-
views of the environmental and natural resource problems of
Africa, Asia, Latin America, and the Near East, respectively,
as’ well as assessments of the institutional capabilities
within each region to repond to those problems.

With minor exceptions, each of the regional discussions
is basically organized in keeping with the following outline:

A. Envirormental and Natural Resource Problems

1. Productive natural resources (water,
soil, forests, fisheries, etc.)

2. Problems attributable to pollution
and other residuals (industrial ef-
fluent, agricultural chemicals, etc.)

3. Problems associated with urban areas
4. Environmental health

B. Institutional Framework for Environmental
and Natural Resource Management

Government commitment

. Government agency structure

Laws and regulation

Manpower and training

. Research and data-gathering
capabilities

Environmental education

Bilateral and multilateral
activities

8. Non-governmental organizations

w &N~

~N O

Each of the four regional discussiors is intended to stand
on its own as a self-contained assessment. For that reason, the
reader who proceeds from the first region to the last will find
some necessary repetition, particularly in the descriptions of
certain environmental pheonomena and environmen:ally related dis-
eases. On the other hand, the reader seeking more detailed infor-
mation about the subjects discussed is urged to consult the
references which follow each asséssment (organized alphabetical-
ly, by region, in the Bibliography near the end of this volume).
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I, AFRICA

SUMMARY: Overuse and mismanagement of soils, forests,
range, water, and genetic resources, and envirommentally re-
lated diceases, are Africa's most eritical envirowmental and
natural resource problems. Comtributing factors have been
population increases, cultural changes, the introduction of
inappropriate teclmologqy, and in some cases large development
project themselves. Croplands and pasture lands are being
subjected to unprecedented pressures, and yields are diminish-
ing as a result; forests ave rapidly shrinking as the need for
firewood and logging activities imcreases; water resources are
being altcred by watershed destruction, river basin develop-
ment, poliution, and excessive demand. The rich variety of
Africa'’s flora and fauna is inereasingly threatened by the
destruction of tropical rainforests and by human pressures on
other wildlife habitats. The resulting loss of plant and
animal species 1s an inereasing source of global concern.

Industrial pollution and agricultural residues are not
yet major concerns, but are likely to increase in seriousness.
Marine pollution by oil is becoming a significant problem in
some coastal areas.

The rate of urbanization in Africa is substantially
higher than the world average, and this will result in
rapidly inereasing pressures on uvban resources and services
in the future. Most African cities suffer from inadequate
water supplies and sanitary sewerage systems.

Envirommenially-related diseases are a major issue in
Africa. The continent has the world's highest incidence of
schistosomiceis. Malaria continues to be a mojor problem.
Trypanosomiasis, associated with the tsetse fly, and oncho-
cerciasis (river blindness) nave impeded the development of
vast infected areas.

Governments in Africa are becoming increasingly aware
of and committed to environmmental protection and natural re-
source management.  But current institutional structures have
not translated this commitment into effective action. Frag-
mentation of responsibility and inadequate coordination are
tmportant deficiencies. Iegislation is similarly disjointed,
and disconrages the harmonization of the various aspects of
environmentai menagement. Inadequate manpower resources and
scant data further impede the management process.
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This d¢iscussion will be an overvicw of the major natural resource
and environmental issues facing the more than forty countries within
and, in some cases, adjacent to "tropical' Africa -- the area betwcen
the Tropic of Cancer and the Tropic of Capricorn.

Africa is the sccond largest continent in the world, encoempassing
more than 22 percent of the carth's land area, with about 10 percent of
the world's population. It is an area of great climatic variation
ranging from descrts to rain forests. About 73 percent of the African
people live within the tropical region of Africa and its islands. 1/
The area encompasscs 20 of the world's least develuped countries. 2/

The vast majority of pcople in tropical Africa live in severce
ronditions of poverty, the cffects of which are readily apparent. Out
~f every 1,000 infants born, an average of 150 die before their first
birthday; in some areas within somce of the countries, the mortality rate
is as high ag 50 percent. Lilc¢ expectancy averages only 43 years, com-
pared to 53 years in the rest of the developing world, and 71 years in
the United States. Only one physician is available for every 15,000
people, almost five times less than the developing world average.
Approximately 70-80 percent of the population do not have access to health
facilities. Only 17 percent of the people are literate and schools are
available only to about 28 percent of school-age children. 3/

While the term "tropics" often conjures up images of rich vegetation,
nearly two-thirds of tropical Africa is grassland or steppe; tropical
rain forests are concentrated in a belt near the equator. Most of the
tropical region is worm; climatic variations arc determined by different
amounts of rainfall received. As one moves farther away from the rain
forest belt on each side of the equator, savanna variations and steppe
zones appear. Thesce zones then merge into the tropical deserts. In
East Africa and Fthiopia, this pattern is interrupted by differences in
elevation or wind patterns.

Annual precipitation ranges from virtually zero in portions of the
Sahara, Somalia, and Namibia, to 100 or more inches in west coastal
rerions. The "Sahel' (the recently drought-stricken area of Central and
West Africa) includes both the semi-arid (10 to 20 inches) and the
sub-humid or savanna regions (20 to 30 inches). Most areas have distinct
dry and wet scasons. The rain forest arveas have dry seasons up to 21
months duration; the humid savannas experience a 5 to 7% month dry season;
and the dry savanna to semi-arid regions have 7' to 10 months with little
or no rain. 4/

A. Environmental and Natu-cal Resource Problems

1. Productive Natural Koasources

The most critical and ~xtensive environmental problems facing
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tropical Africa are overuse and mismanagement of renewable natural
resources. -5oils, forests, range, and water resources are all
declining in productivity because human pressures are exceeding
the natural carrying capacity. Population increases, cultural
changes, and the introduction of inappropriate technology have
Leen among the principal contributing factors. 5/

a. The Land

Historically, the population (farmer and nomad) survived in
a delicate balance with each other and with the land. Recent
times, with better medical and other services, have brought rapid
population growth to the continent. Statistics from 50 years ago
would sugpest that, at that time, the population growth rate was
about 1 percent per year; the average rate now is estimated to be
approximately 3 percent, 6/ although the rate varies considerably
from arca to arca. Nearly 300 million people now live in the
countries of tropicai Africa, more than 250 million of these, or
about 85 percent, in the rural arcas. 7/

Croplands. The livelihood of virtually the entire rural
population is substantially dependent upon farming or pastoral
activities. With the partial exception of some rclatively advanced
countries, and some areas close to cities, recent labor surveys
have shown that almost ecveryone has some connection with agriculture. g/

The dominant means of food production throughout most of Africa
remains some form of shifting cultivation on small plots yielding
subsistence production. Traditionally, favorable soils were cleared
for cropping, usualiy on a slash-burn cycle of a few years of crop-
ping followed by many vears of natural regrowth (fallowing) which
permitted fertility restoration and pest reduction. Today, pres-
sures for more food have cut short this natural process. Erik
Eckholm, in Losing Ground, czplains: "Once a threshold point is
reached at which larmers return to a plot before its fertilicy
is fully restored, a dangerous cycle of degeneration begins.,.." 9/
Since tropical soils are subject to rapid organic decomposition,
nutrients arc quickly lost. As the soil structure deteriorates,
erosion increases, yields shrink; the farmer is forced to move
more frequently and clear more marginal land.

Oificial statistics show a clear decrease in yields in most
of the countrices of Africa. 10/ In Nigeria, for example, per
hectare grain vields have declined steadily for more than a decade
as agriculture has moved into marginal land and as soil cros fon
has worscned. L1/ In the Sahel, cropping has now been known to
take place in arcas receiving as little as 10 inches of annual
rainfall. Under such conditions, crop expectancy is extremely
low. 12/ In Rwanda, one of the world's five poorest countries,
farming occupics 95 percent of the population and 87 percent of
all cropland is under production. Yot Rwanda is increasingly unahle
to feed her people because of low land productivity. 13/
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Pasture Lands. A large portion of the rural population of
Africa has for centuries been nomadic or semi-nomadic. Tn the
past a lower fertility rate plus various communal arrangements for
redistributing animals according to need regulated the relation-
ship betwecen the people and the land. Also, pastoralists in major
grazing arcas such as Somalia kept cattle, camels, sheep, and
goats, where ench could eat different parts of the vegetation,
making good use of the diversity of plants.

Today, however, growing populations and increasing livestock
numbers have bepun to exceed the carrving capacit- of available
pasture lands, in many areas. At present in Swazi!. o), for example,
it is estimated that 525,000 head of cattle and 27..000 head of
sheep and goats graze 700,000 hectares. The resulting average
stocking rate -- one animal to 1.6 hectares of grazing land -- is
the highest in Africa, and has led to serious soil deterioration. 14/

Furthermore, while data is rare and of varyirg reliability,
there is growing evidence that the area devoted to pastoral acti-
vities has declined. 15/ This reduction is partly the result of
encroachments by cultivators driven to expand their farms. Pres-—
sures of land deterioration and greater food nceds are requiring
more subsistence farm area. Equally important, the introduction
of cash crops, mzinlycotton and ground nuts, has made it worth-
while to cultivate a greater area than that needed for subsistence.

The introduction of irrigation schemes hag also affected the
pastoral arcas by ecither swamping good pasturc lands on the river
banks or preempting them for cultivation. Tn central Sudan, large-
scale rainfall irrigation schemes have removed vast tracts from
pastureland, putting great pressure on the area that remains. lﬁ/

While the pasture land area is shrinking, at least two
factors have helped nomadic herdsmen in the short run to increasc
their herds. One is the spread of improved vetevinary medicine
and animal discase controls; the other is the provision of new
wells. 17/ The construction of wells without the establishment
of concomitant range management programs or the development of
new range resources, however, has tended to advance the processes
of desertification in some areas. Throughout Afvica, due to a
breakdown in the authority of local chiefs, who might have been
able to decree control measures for the use of watering points,
livestock grazing has intensificd around the wells without allowing
time for the pastures to regenerate. In such circumstances,
areas surrounding the wells lost most of their nutritious grasses,
became more susceptible to increased wind erosion, and cventually
lost all traces of vepetation.

Economic incentives also encouraged larger herds ag the market
value increascd in urban areas. Not only the nomads were at fault,
In some arcas small herds of cattle belonging to sedentary culti-
vators were a new feature that led to localized overgrazing.
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In Mauritania, it has been argued that the chief malefactors are
the urban cattle owners who do not have the same interest in
conservation as the nomads, for vhom pastoralism is the only means
of livelihood. HEven in Upper Volta, studies have found that
agriculturalists were converting their savings into cattle, for
economic reasons and increased cultural prestige. lﬁ/

Ecological damage occurs when the carrying capacity of the
land is exceeded. This is increasingly a conscquence of the com-
bined land usc activitics of the farmers and nomads in Africa.
The Sahel is perhaps too familiar an example. But arecas of East
Africa are sulfering similar hardships. Somalia has a large
nomadic population. The situation in that country, as described
by Kai Curry-lLindahl of the United Nations Environment Progranm,
is acute.  Currvv-Lindahl predicts that without a radical change
in land use practices, within a few decades the whole country will
be desert-like cxeopt far some perennial river valleys and the
moist southermmost rvegion. He describes the country as "on the
verge of a disaster.™ 19/

Vegetation.  South of the $Sahara, the long-term misuse of
the land has contributed to a large~-scale shift of all vegetation
zones. The bare rock and sand dunes of the desert are now found
in former sub-descrt and Sahel zones as a result of desertification.
Vegetation native to the Sahel is now found in the Sudan, and now
the high forests are degenerating, with virtually no first gencra-
tion cover vemaining.

A UNESCO study of the Sudan reports that the sourthern bound-
ary of the Sahava "has shifted south by an average of about 90
to 100 kilometers during che Tast seventeen years." 20/ An A.I.D.
study has eostimaced that, in the past S0 years, 250,000 square
miles of agricultural and srazing land have been lost to the Sahara
from overcropping, overvrazing, and the extension of agriculture

into unsuitable climatic vegions., 21/

In Sahel and neighboring zones, widespread use of fire,
usually intentionally set as part of slash-and=burn practices,
is also affecting the veneral southward shift of vegetation zones.
An analysis ol sabcllito imagery photographs of this region indi-
cates that a band approzimately 400 miles in width, running com-
pletely across Arvica south of the Sahara and north of the equator,
is beiny burncd cach vear.

pests.e Alican forests constitute 27 percent of the world's
forest cover. 3/ One of the essential elements in the continent's
ecological stability, Africa's tropical forest is suffering a
serious Ltoll a5 the result of combined pressures on vegetation
systems.,

Two major couses of deforestation are land clearing for
agriculture and wood gathering for fuel. According to a 1978
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study sponsored by the Interstate Committee for the Struggle
Against Drought in the Sahel (CILSS), wood, charcoal, and to a
lesser extent, agricultural wastes represent more than 99 percent
of the fuel burned by Sahelian households. Wood often absorbs

25 percent of a family budget. The Study concludes that this
stems from the extreme inefficiency of Sahelian cooking stoves,
which convey only a very small portion of the heat generated by
combustion to the cooking vessels. The high consumption rate
puts great pressures on the family. In the country side, because
wood availability is detcriorating seriously, women often have

to walk 5 to 10 kilometers away from their villages to collect
wood, an activity which may absorb more than half of their time. 24/

Deforestation accelerates once the rapid growth of population
causes greater and greater wood need, particularly in the urban
areas. On the basis of the CILSS Study's estimates as to Sahelian
consumption, to supply 30 million Sahelians in the year 2000
(out of a total population of approximately 50 million), three
to gix million hectares will he . to be planted; this involves
planting an average 160,000 to 300,000 hectares of forest annually,
up to the end of the century. 25/

While situations vary and information is limited, other parts
of Africa have analogous difficulties; the demand for wood, whether
for firewood or timber, is becoming increasingly difficult to meet. 26/
While Ethiopia has relatively large forest resources, a large portion
of this volume is in inaccessible regions; there is consequently, a
serious lack of fuel wood over large areas of the country, and it
is thereforc becoming an expensive commodity. To obtain the amount
of energy which an American can purchase for $1.30, a resident of
Addis Ababa must purchase firewood at a cost of $8-10. gl/

A recent cnergy study of African villages revecaled that in
Ethiopia, villages are already using animal dung for fuel because
trees are inaccessible. 28/ Dung is also a natural fertilizer
and the trade-off, thercfore, is gencrally undesirable. It was
reported at a recent U.S. A.T1.D. Firewood Conference for the
Africa region that "in many African countries, more than four-fifths
of all cneryy comes from non-commercial sources, especially fire-
wood and charcoal. The pool of such material is becoming smaller
. « . as deforestation proceeds at a rate that could leave Senegal
bare of trees in 30 years, Ethiopia in 20, and Burundi in seven." 29/

Logging activitics also lead to forest depletion in Africa.
In many of Africa’'s tropical forest areas commercial loggers cut
selectively, gradually eliminating the most valuable species.
Logging roads constructed to move out the timber also increase
the forest's accessibility to farmers, accelerating its eventual
destruction. 30/

Reforestation has not kept pace with the loss of forested
land duce to lopging, clearing for farmland, and conversion to
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pasture. 31/ Even in Nigeria, where an FAO reforestation program
is under way, only 25 percent of the removals from the forest
are regenerated. 32/

b. Water Resources

Groundwater. The effects of the drought in the Sahel caught
the attention of the developed world. But throughout Africa water
is a serious problem. Tn Kenya, for example, which is 75 percent
semi-arid, a high proportion of the population raises livestock,
making water one of the country's top priorities. In Ethiopia, a
recent drought caused at least 100,000 human deaths. 33/

Im semi-arid repgions, groundwater iy scen as convenient means
of responding to domestic and industrial demands and supplying
agricultural and livestock neceds. Inless groundwater supplies
are developed carcfully in relationship to range management con-
siderations, however, serious imbalances can occur. The creation
of new fixed water supplies induces excessive concentrations of
livestock in adjacent areas. The carrying capacity of the range
land is thus quickly outstripped, and desertification results. 34/

More than half of Africa's cities depend to some =xtent on
groundwater. 35/ Tn these urban areas, groundwater depletion is
becoming incfggsingly serious. Little is known in many areas
about aquifer characteristics and the monitoring of pumped water
is often unreliable -- more may be pumped than recorded. Part
of the increased neced comes from rapidly growing cities like
Lagos, Nigeria, where industry requires more water than was fore-
seen at the times of the town's establishment. 36/ Coastal
cities like Lagos and Dakar may soon have the additional problem
of salt-water intrusion into the aquifer. While very little
data is available, this way alrcady be a problem in some areas.

While African groundwater resources arce pencrally more plentiful
outside of the continent's arid regions, water availability can
nevertheless be a probiem, particularly at the end of the dry
season or following a dry year in which total rainfall was insuffi-
cient to replenish the groundwater storage. Wells may dry out,
and even drilled bore holes may fail to supply water due to the
unfavorable geological structure of the aquifers. On the left
bank of Lake Kariba, in Southern Rhodesia, for instance, after
onc development project had been completed, it was discovered that
half of the approximately 200 bore holes and wells failed to
produce the anticipated amount of water and some of them had no
water at all., 37/

Rainfall. Rainfall is erratic throughout Africa and droughts
arc not unusual. Annual rainfall {igures confirm that in the
Sahel region spells or rain are commonly interrupted by long dry
periods and that extended periods are not on exception. 1In the
region there have been several periods of consccutive years of


http:probi.em

37 -

drought followed by series of years with rain exceeding the long-
term averages. Tor example, the 1910-15 drought in the Sahel was
more severe than during 1968-73, wherecas the 1944-48 period was
roughly similar. These statistics reveal that the recurrence of

such droughts is extremely irregulai and virtually unpredictable. gg/

The fact that rainfall and droughts arc crratic places an
extra burden on rural people. The natural vegetation, agriculture,
and mode of life in the region largely depends upon the amount
of precipitation. MHistorically, nomadic herdmen adapted to the
erratic nature of the regional rainfall., Prior to the 1900's,
the Malian nomadic pcople commonly stored grain for up to seven
years in preparation for the inevitable drought vears. As
colonialism spread to the rural arecas, the practice was abandoned.

River Basins. The tropical part of the African continent
has 45 coastal and 12 inland drainage basins. About 40 percent
of the continent is included in such arcas.

Partly due Lo extreme scasonal variations, the conditions
for transport on Africa's rivers arc not favorable in th2 tropical
region. Most of the navigable rivers have ungraded courses.
Owivg to large surf and shifting sands, the connection between
oceans and the interior is very limited. Although the river
systems have impressive lengths and drain relatively lavge aveas,
their impact has been limited by the extensive desert and semiarvid
regions of the continent.

Particularly in recent times, river basin development in
Africa through the construction of capital-intensive projects,
expecially large hydro-clectric dams, has had great appeal.

In the Sahel region alone, while {inancing is not yet available, 39,
several large water basin development schemes are under considera-
tion: e.g., the Senecgal River Basin, the Gambia River Basin, the
Niger River Basin, tle lLake Chad Basin.

Such projects hLave been promoted for several reasons; pro-
duction of electricity; accumulation of water for domestic, irri-
gation, industrial, and recreational uses; and {lood control.

On the other hand, the projects have generated considerable con-
troversy in Africa as to the loct natural resources and disrupted
lives which have often been traded {or the benefits achieved.

For instance, the Kariba Dam, constructed twenty years ago
on the boundaries of Zambia and Southcern Rhodesia, created what
was then the world's largest man-made lake. While being applauded
by some for increasing clectrical power {or corper mining, the
Kariba Dam was viewed by otherg as disrupting local populations
without much local benefit. Over 50,000 people were resettled,
and forcign species of {ish rewlaced the indiygenous varjeties,
thereby upsctting local livelihoods. 40/
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Similarly, the Kainji Dam on the Niger River in Nigeria
changed the river's shape and considerably altered the landscape
and land use patterns. Some have declared that the dam has
reduced productivity ol the local Jand and water use systems
while not providing much benefit in exchange. 41

Large river projects almost certainly increcase the risk of
some endemic diseases. This has been clearly recognized in con-
nection with the Volta Dam, where the incidence of urinary
schistosomiasis increasced to about 70 percent in some areas. ﬁg/

African countries are themselves beginning to question the
benefits of large dam construction. A Republic of Kenya repre-
sentative to a Seminar on Environmental Aspects of Industrial
Development held in March, 1978, observed: "The Kafue Dam con-
struction in Zambia has increased loss of water by evaporation
and transpiration in flooded vegetated arcas, thus decreasing
development options in the Kafue Basin. The dam has also adversely
affected the grazing of local wildlife and aquatic populations
which has a greater production potential than domestic stock
in the Kafue flats area.™ 43/

In virtually cvery case, irrigation projects and large-
scale river basin development in Africa have disrupted to some
extent social structure, tenure patterns, local work habits, and
ecosystems all along the basin area. Because ¢f the proven
risks associated with big projects, TAO is recommending only
medium-sized irvigation schemes (100-10,000 acres) and small
ones. In the words of one observer: "It has been concluded from
an cconomic analysis that priority should be given in the Africa
tropics to small-scale village-type irrigation schemes which
can be casily man.ged and financed and in which farmers can
fully participate.'" 44/

c¢. Fisheries

Tropical Africa has about 3,750,000 square miles of land-
bound water without any outlet to the sca. 45/ In addition, the
tropical region has 28 coastal states.

Generally, African fisheries are a potentially important
source of food. The rivers and lakes are rich in a variety of figh
specics. While data is scarce and inventorics are rare, research
on Lake Malawi identified over 200 species of fish, a diversity
similar to that in the coastsl waters of the Tndian and Atlantic
Oceans. 46/ Some sources have projected that the annual commercial
production of Tish in small ponds or intermittent streams carry-
ing water for about nine months could be 8 to 10 times higher
than in Earope. 47/ However, there is very Little local commercial
interest in this inland fish industry as yet because of preserva-
tion and transport difficultics and taste prefcrences for other
food in som2 arcas. Although fish are not looked upon as a com-
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mercial commodity or staple diet by many tribes, practically all
the rivers are fished at one time or another for local use.

The fisheries along the weut ccast of Africa are particularly
plentiful, and migratory stocks are especially attractive to
foreign fishermen. It is common for foreign trawlers, from
Japan, Russia, Poland, Italy, ectc., to have sizable and often
very favorable contracts with the coastal West African countries
for fishing rights. Some of the countries along the western
coast have an active local fishing industry, as well as joint
ventures with other countries. Senegal, for example, has increased
its annual fish production from 100,000 to 250,000 tons in seven
years. About 85 percent of the {ish caught by traditional
fishermen there are consumed fresh by the population along the
coast, including Dakar. 48/ A good road nectwork makes rapid
distribution of fresh fish possible withia 10N kilometers of the
Atlantic coast. The remainder of the fish are dried, salted,
grilled, smoked, sundried, or fermented.

Similarly, fish arc an important food resource in Ghana,
with the bulk of the catch staying in the couatry to provide a
much-needed source of protein. Although figures vary, the
estimated availability is on the order of 150,000 to 200,000
metric tons per year, less wastce and spoilage. 49/ Most of the
fish are smoked, both for f{lavor and prescrvatigﬁ;and fish
consumption probably exceeds that of other meat, which is in
scare supply. In Ghana, as in Senegal, most fish are taken
from the sea rather than from inland waters.

Problems relating to management and conservation of stocks,
particularly the migr: .-y stocks along the coasts, will increase
as the harvesting bercones more intense. In the coastal states
the capacity and resources for data collection on migratory
stocks are inadequate or nonexistent. Therefore, it is aifficult
to determine f{ishing quotas for each of the different foreign
fishing flcets, let alone for the numbers of existing stocks
as a whole.

River basin development along the west coast of Africa may
seriously affect the coastal fisheries there. The cumulative
effect of large-scale projects on several of the rivers which
flow into coastal waters may change the quantity and chemical
composition of the water. In addition, breeding areas for
migratory fish and shrimy in some of the estuaries may be
affected. While river basin projceets appear to be looking at
the potential impact on individual fisheries, more attention
should be paid to the cumulative effect on the entire coastal
systen,

[ndustrial wastes discharged either directly into the
sea or into rivers which flow to the sea have also begun to
disturb coastal fisheries. 1In Tanzania, for example, effluents
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from pulp and paper mills, textile factories, and fertilizer
processing plants have been cited as increasingly troublesome
in this regard. 50/

d. Tlora and Fauna; Genetic Resources

Wildlife can serve at least three purposes in Africa. Tt
can play an important role in perpetuating the national heritage
of a country. It also can attract tourism, bringing in signi-~
ficant income in foreign exchange. Finally, it can be an
important source of protein.

The various uses of wildlife apply to most of West and
Central Africa. Cameroon, for example, has tried to base “ts
wildlife policies and management practices on these three uses. é}/
The tourism aspect has been particularly promoted in East Africa.
Kenya and Tanzania have initiated uniquely farsighted conscrva-
tion policies, Kenya going so far as to ban the sales of animal
trophies. 52/

Efforts te preserve national heritage through wildlife con-
servation and management practices reflect the realization that
many wildlife species in Africa are endangered or alrcady gone,
The tropical arcas of the world are genctically the richest
regions on carth. The need to preserve this diversity of species
in order to maintain ecological systems is perhaps one of the
least perceived but most immediate prioritics.

The prescrvation of plant species is also essential in
Africa. Pl.ntgene pools are an cssential resource to agri-
cultural scientists and farmers. Tn addition, many medicinal
plants have bheen successfully used for centuries, but are now
losing their habitat and are harder to find for local use. The
value of medicinal plants and new chemical compounds derived from
plant species has been noted by Harvard botanist, Richard Evan
Shiltes: "The mid-twenticth century discovery of a series of
wonder drugs from natural sources (some of which have been used
for centuries by traditional folk healers) has sparked a revolu-
tion." 53/ Erik Eckholm has written that "probably fewer than
halfl the specics of the humid tropics have ever bcecen seen or
catalogued by scientists. FEven in Africa, the best explored
[region], an average of more than 200 new plant species are still
collected cvery vear." 54/ Yet the spectular wildlife of the
East African savannas are in peril, Lckholm says., Africa's
chimpanzee population is dwindling because of increased use by
medical rescarchers to test hepatitis vaccines. Continuing
threats posed by poachers, human scttlements, and shrinking of
protected arcas all contribute to the wildlife threat.

Indced, the very existence of the renowned East African
game parks themsclves is in jeopardy. As wildlife specialist
Norman Mycrs has written, many parks "could pe impoverished by
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1990, and few parks could surviva at all by the year 2000" con-
sidering these serious pressures on the wild community. 55/

With reepect to the use of wildlife for nutrition, a recent
study ind“cated that a wide range of animals currently nrovide
edibl: meat in West Africa. Among them are rodents, antelope,
duikers, and bush bucks. Also virtually all species of wild-
life -- mammals, birds, reptiles and invertcbrates -- serve as
sources of wild meat. TIn Ghana, as much as 73 percent of locally
produced meat may come from wild animals, particularly from some
of the smaller types such as grass cutters and giant rats. 56/

While wildlife is not a panacea for solving global food
problems, the potential for use, especially in the developing
countries of Africa, is greater than generallyappreciated. Came
animals are believed to be far more efficient protein converters
than domestic livestock. Moreover, they are morc adaptable to
the African climate, resistant to local pests, and can go for
long periods without water.

2. Problems Attributable to Pollution and Other Residuals

a. Apgricultural Chemicals

Pollution from agricultural chemicals is still not cxtensive
in tropical Africa, where most agricultural production is accom-
plished by hand labor and without benefit of fertilizers or
pesticides. The pressure to use chemicals is 1ncreasing, however,
as local soils degenerate, and as periodic pest outbreaks (such
as the desert locust in East Africa, 57/ and grasshoppers in West
Africa) are experienced. Exact figures on the amount and kinds
of pesticides spread anmually do not appear to be available.

It is known, however, that most uses of these pesticides used
(e.g., DDT and Dieldrin) have been cancelled in the U.S. They
continue to appecar in African markets because they ave cheap,
persistent, and casy to obtain, and becausc hazards to users
are relativciy low.

There have been scattered alarms where pesticides arc used.
But African data on side effects to people or biological systems
is virtually nonexistent. In parts of Kenya, while there is an
extensive and probably increasing use of pesticides, one local
investigation of residual levels in Kenya nevertheless concluded
that contamination from DDT, dieldrin »nd BHC was still not
alarmingly high. 58/ High temperatures may hasten the breakdown
of chemical components.

It would appear that with Africa's typical (lash rains, there
will be substantial run-off of agricultural chemicals as their
use grows. Sizable build-up of residues in local lakes, rivers,
and eventually the nearby ocean waters is likely to accompany the



- 42 -

inevitably increased use of pesticides.

b. Industrial Pollution

While not yet a widespread problem for the continent,
industrial pollution is growing in certain areas of Africa. It
is a matter of concern because most African communities rely on
relatively few water sources for a variety of purposes. The
introduction of contaminants can therefore disrupt a wide range
of uses. 59/

Nigeria, for example, has significant pollution sources cou-
centrated in the textile, brewing, slaughtering and rendering,
pulp and paper, sugar refining, and chemical industries. Approxi-
mately 60 percent of these industrial sources are located in the
vicinitv of Lagos. In general, existing sources have little or
no facilities for either air or water pollution control. Waste
water is discharged directly either to rivers, other receiving
waters, or to open drains, which in effect serve as sewers. 60/

Similar situations exist in other localities with industrial
activities. Agro~industrial activities present some of the most
scrious environmental problems in terms of industrial pollution
in Africa, although over the past few years chemical and water-
based industries have begun to cause concern as well. 1In Kenya
there is a wide range of organic effluents containing soluble
substances, of which coffee wastes are the most widespread and
the most serious. Kenya is a major coffee grower with a large
number of coffee factories. 1In addition, Kenya has three pesti-
cide manufacturing or compounding factories. As with virtually
all such activities in Africa, Kenya has not promulgated any
policies or regulations governing the formulation of the sub-
stances. 61/

The increasing industrial water pollution problem in Tanzania
has alrcady been mentionecc. Similarly, gaseous discharges into
the air from utility plants, fertilizer and chemical plants, and
iron and steel mills, pose increasing air pollution problern 62/

Some 40 percent of total African oil production, of about
4 percent of the total world production, presently comes from the
sub-Saharan African couantries. Of these, Nigeria, Angola, Gabon,
and the Congo are significant producers. 63/ These countries
export a significant amount of their production and a considerable
portion comes from offshore oil areas. Zaire became a commerical
petroleum producer in 1975. Exploration has recently begun, or
been stepped up, in Mauritania, Mali, Chad, Guinea, Zaire,
Somalia, Ethiopia, Senegal, Ivory Coast, Ghana, Benin, and
Cameroon. 64/

The effects on local communities of crude oil exploration,
production, transportation, and processing do not seem to have yet
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received appreciable study in Africa. Offshore production may
have considerable impact on the local environment, particularly
since most offshore drilling occurs in relatively calm and pro-
tected areas necar biologically vital sites. As yet, there arec
virtually no effective regulations on o0il pollution control in
the producing African countries. Offshore drilling accidents or
discharges incvitably occur. 1In addition, some of the drilling
is conducted in aclta waters, aud threre have been several spills
in Nigeria which local villagers cite as having taken heavy tolls
on local fisheries.

Coastal pollution problems from oil have also begun to draw
attention in East Africa. Tor example, the effluent and atmospheric
pollution from an oil refinery in Momvasa, Kenya, has raiscd
concern for the local marine ecology and tourism on the Kenyan
coastline. Tanzania is beginning to experience a similar problem. 65/

While the beaches in Last Afiice are still relatively clean,
all along the west coast of Africa pollution from passing ships
has fouled the beaches. Discharged bilge water leaves shorelines
covered with tar during certain seasons cvery year, thus eliminating
any recreatjonal use. A\ similar cxperience is foreseeable in East
Africa with the anticipated expansion of shipping and refinery
activities, unless effective controls can be implemented.

3. Problems Affecting Urban Areas

Africa is predominantly rural and nomadic. But a United
Nations report has projected that, from 1920 to the year 2000,
while the world's urban population will increase by nine times,
Africa's urban population will increase by 31 times. 66/ Africa
is thus expected to experience exceptional pressures on its
urban environment.

Rapid urbanization has created severe problems. In <hartoum,
Sudan, for example, failure of electricity supply due to over-
loading is an almost everyday occurrence. It is frequently
difficult to obtain water at levels higher than the ground {loor,
and the overloading of the public scwage system has been officially
acknowledged. 67/ The large rities of Nigeria, such as Lagos and
Ibadar, have chronic water shortag:s. Air pollution from motor
vehicles, power plants, and other industry is becoming a serious
problem in the larger metropolitan areas such as Addis Ababa,
Ethiopia, and Lagos, Nigeria.

The high urban growth rate in Africa, 5.6 percent (2.5 times
higher than the rural rate), underscores the demands that millions
of new urban residents will increasingly make in the next scveral
years upon service facilities. 68/ Virtually every country in
Africa is cxperiencing an rural—urban migration. Senegal presently
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has a 4 percent per year growth rate for all its towns.

By 1973, approximately 25 towns exceaded 10,000 people and more
than 1.2 million, or 30 percent, of the nation's population

were tabulated as urban residents. More than half were in Dakar,
the capital city on the coast. 69/

Similar cxamples can be found in Central and East Africa.
Zaire, an cssentially rural country with approximately 75 percent
of its population living in arcas with 5,000 or less, is experi-
encing rapid urbanization. This is duec both to high fertility
and ruval-urbhan migration, currently putting the rate of urban-
ization toabout 8.1 percent.  The capital city of Kinshasa, Zaire,
currently cstimated to have about 1.7 million residents, is
expected to double in size to an estimated 3.4 million by 1980.
Given these hipgh urban growth rates, it is estimated that the
ratio of urban to rural residents will change from 22:78 in 1970
to 36:64: in 1950. 70/

a. Water Supply and Scwage Treatment

for the urban dwellers of Africa, water supply and sewage
treatment arc critical problems. Tor example, all household
water for Senegalese cities and towns in the river basin area
is pumped dircctly from lakes, rivers, or water holes without being
treated. The excepltion is the Dakar supply, which is processed
by a modern treatment nlant. The distance between the treatment
plant and the consumption center, however, is 280 km, which
presents scrions problems for protecting water quality. The lack
of a consistently safe source of potable water prompts the more
affluent in Seuesal to buy bottled water at a cost roughly 100
times higher than ordinary drinking water. Zl/

In Zaire. as of carly 1974, only an estimated 1.6 million
persons, or approximately one-fourth of the total urban population,
had access te a piped water supply system. 0f these, there were
only about 125,000 private houseconnections, or less than three
conncetions per hundred dwelling units. 72/ In Addis Ababa,
Ethiopia, approximately 55 perecent of the people have access to
clean, piped water for drinking. 73/ Generally in the urban areas
of Africa, the majority of the population is not hooked to the
piped water svstem.  Rather, water is distributed through hydrants,
or public spigots, »nd is carried to homes in open containers.
While off icially prohibited, public faucet areas arec often gather-
ing places for people woshing clothes, dishes, ctc.

Sewap e syvutems arce even less adequate throughout Africa.
In Senepal, for example, only Dakar and Saint-Louis have scwage
systems.  FHven in these two cities, however, large areas are not
served and often open storm water drains are used to dump garbage
and waste watev.  1n Dakar, only two-thirds of the houses which
have privatce water connections are joined to the sewage system.
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Further, the drainage system in Senegal is not designed to handle

the yearly floods, and large areas of these cities are periodically
inundated by contaminat--d waters. Also, in the vicinity of sewer
outfalls, the sea water along Dakar's beaches is heavily polluted. 74/

In Ethiopia, 40-60 percent of urban residents have access
to sanitary lacilities, most of which consist of pit latrines.
Sewage treatment plants are nonexistent even in the two major cities
of Addis Ababa and Asmara, and raw sewage is discharged into open
ditches and ncarby water sources. 75/ This is not untypical of much
of Africa. With the exception of small sewers in the major urban
centers of Zaire, that country has no organized sewcrage program. 76/
Studies have rcvealed o similar situation in Ghana, although a

modern scwerage system for the Acera municipal area has been under
construction. 77/ 1t appears that Nairobi, Kenya, has perhaps the

most effective water supply and sewage treatment on the continent.

b. Town Tlanning

One of the remnants of the colonial days is the concept of
town planning. The urban areas of Francophone and Anglophone
countries, for instance, were initially structured along town
planning principles orivinated in the colonial countries. But
rapid urban migration has flooded the towns faster than plans and
systems have been able to adjust. Many cities in Africa have
established, or tricd to strengthen, zouing and planning units.
Their efforts will need strong government support, however, to
survive current rates of urban migration.

4. Environmental Health

Lester Brown has observed, in The Twenty-Ninth Day, '"ill-
nesses caused directly or indirectly by human alterations of the
environment now rank high among the worldwide causes of human
suffering." 78/ Human alterations, in the name of development,
have played a significant role in the spread of discase vectors
in Africa.

a. Schistosomiasis (Bilharzia)

While data and statistics arc deficient as to specifics,
Africa has by far the world's highest incidence of schistosomiasis, 79/
which now rivals malaria as a leading world Jdlzease.

The diseasc is ommon wherever there are bodies of fresh
water. The schistosomiasis parasite must spend some time in the
human body, some tiwe 0 wator, and some time in certain snails.
The snails arve found in o varicty of habitats, such as streams,
irrigation canals, ponds, hurrow pits, flooded arcas, lakes, and
rich fields. A= noted by Erik Fekholm in Picture of Health,
"schistosomiasis is a discase of the rural poor... [0]nly where
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sanitation is poor can the infection persist...." 80/ While rates
vary throughout Africa, poor sanitation in almost all rural areas

virtually assures its existence.

The growing interest in river basin development and the
spread of irrigation projects has expanded the habitats for
schistosomiasis. 1In Senegal, up to 8Z percent of the population
have b2en determined to have some form of schistosomiasis. 81/
But due to Senegal's several river basin proieccts rates sometimes
have been higher, approaching 100 perzent of the population in
the eastern Casamance region during the early 60's. 82/ Curreruc
estimates indicate that approximately 30 percent of the population
of Swaziland currently suffers from schistosomiasis, and present
plans for increasing areas under irrigation, construction of
livestock-watering reservoirs, and building fish ponds will prob-
ably increase its incidence in the absence of a comprehersive
control program. 83/

Eckholm underscores the health dilemma posed by river
development: '"the construction of countless small-scale irrigation
projects as well as of several large dams throughout Africa has
afforded schistosomiasis an unprecedented prosperity and preva-
lence. Every major man-made lake on the continent harbors the
[parasite], and some variety of the discasc now blights every
African country except Lesotho." 84/

A 1978 Earthscan report has recently raised new alarm over
this disease. One of the world's largest farms -~ the two-million-
acre Gezira irrigation scheme in Sudan, just south of Khartoum --
has been invaded by schistosomiasis. Conditions in Gezira were
reportedly ideal for the spread of schisto and "until quite recently,
virtually no preventative measures had been taken against it."
As a result "the general iacidence of the discase among Gezira
residents is 60-75 percent. and in the age group 8-14 years almost
every individual is infected." 85/

b. Malaria

Malaria is one of the most commonly known and widespread of
the water-related discases in Africa. Stagnant water, for example,
contajined in poorly drained ditches, is a highly suitable environ-
ment for breeding malaria-carrying mosquito larvae. Water develop-
ment projects, both small and large-scale (similar to those which
expand habitats for schistosomiasis) can also aggravate the malaria
situstion.

The rates of infection for malaria vary from region to recion.
For Ethiopia, this is the major single diseasce problem in terms
of epidemic potential and cconomic burden. It is estimaled that
almost onc-halfl the people live in arecas where the disease is
prevalent and that several million persons are infected. Some
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estimate an infection rate as high a3 60 percent. Seasonal
outbreaks occur each year along the Blue Nile, Jila, and Baro
Rivers. 86/ In Senegal, approximately 82 percent of the population
lives in arcas of endemic malaria. 87/ In Zaire, the disease is
endemic in the lowland areas and occurs in unstable epidemic form
in the highlands at elevations of 2,000 meters or more. 88/
Malaria is a major problem in Chana and causes an estimated 10-15
percent of all deaths in children. 89/

The difficulties facing malaria control in Ghana are numer-
ous and typical of the problem: increased mosquito breeding sites
created by water inpoundments for developments such as the Volta
River Basin; increased mobility of the population facilitating
transmission of the discase into new areas not subject to control
measures; Liae resistance of some mosquito vectors to DDT and
dicldrin; and the limited resources that the government can bring
to bear. 90/ Since eradication of the mosquito vector is costly
and ncarY;-impossihle in tropical Africa, reliance is placed
on the utilization of drugs such as Nivaquine to protect the population.
These are distributed by health outposts and by mobile health
teams. Supplies in rural arcas are oftcu inadequate and are fre-
quently disrupted becausc of rural heaith workders failing to
keep track of stocks.

c. Trypanosomiagis

The "fly belt" of Africa (that which is infested with the
tsetse fly) lics roughly between 12 degrees north and 20 degrees
south (with exceptions in East Africa) and covers some 4 million
squarc miles.  Of this vast arca, it is estimated that approxi-
mately 1/5th —- or more than 500 million acres -- are suitable
for extensive grazing or range management practices; 91/ however,
livestock pr.dvction and, to a lesser degree, human habitation,
arc restricted in these regions. As a result, the tsetse fly and
trypanosomiasis, the pretoze sinfection that it carrices, have long
been ddentified as primary obsta~les to the development of large
areas of Africa.

While the costs of eradicating the tsectse [ly are themselves
considerable, the possible envirommental impacts of clearing
tsctse flies from an area must also be recognized. Opening
grazing lTand will increase human habitation and risk the same
cyclical process of land degencration cxperienced further north.
Consequences for wildlife should also he considered. Because
wildlife animals arce generally resistant to trypanosomiasis, the
discease in fact scrves as a natural habitat protection mechanism. 92/

Again, as with the other discases discussed, trypanosomiasis
has varying rates in different regions. Tn Scnegal, the human
form of trypanosomiasis has declined in recent vears and does not
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present a scrious problem. However, the disease has been reported
to exist among a large number of animals, wild and domestic, which
leaves a potential source lor inlection of the human population.
The tropical rain forest area of Ghana, like that of a number of
its neighbors, is infested with the tsetse £ly over large areas.
This has seriously limitLed cconomic development and the raising

of livestock as a much needed source of protein. Attempts have
been made in Chana to reduce the flies' breeding areas by burning
or pruning brush and spraying larvicide along bodies of water.

The flics have adapted, however, by moving to areas that are less
accessible or to plants resistant to fire. 93/ In Central Africa,
one third of the Zaivian pcople, for example, live in regilons
heavily infested with the tsetse fly. 94/

Several factors have hampered efforts to control this
debilitating discause, including lavge-scale infestation of many
areas, increasing vector resistance to chemical control measures,
some resistance to treatment on the part of the afflicted, and
substantial population mobility. On the other hand, some success
is being achieved with methods of biological control of the tsetse
fly. Male flices bred in captivity are sterilized by radiation and
released in an arca where the {ly population has been reduced
through chemical control, thus further reducing succeeding genera-
tions of the fly. Projects are being carried out in both Upper
Volta and Tanzania on different fly species. Chemical control is
still practical and effective, however, in northern, more semi-arid
areas. 95/

d. Onchocerciasis

Onchocerciasis, also known as river blindness, is an infection
of man by a worm, the nematode. Tt is transmitted by a small fly
which breeds in rivers and streams with faivly swift currents,
laying egps on plants and rocks. The parasite which causes the
disease creates in man many different clinical manifestations,
from chronic skiun conditions, including atrophy, depigmentation
and scvere rashes, to eve problems which may culminate in blindness.
The eye condilion is the most important and destructive consequence
of the discase. In severevly affected arcas of Africa 30 to 50
percent of the adult male population may be severely incapacitated
by loss of vision and over 10 percent of the population may be
blind. 96/

In West Africa, where it dis cspecially prevalent in the fast
currents of the regional rivers, pcople have responded to oncho-
cerciasis by abandoning their villages. Population studies in
local arcas of West Africa show o strong out-nipration from heavily
infested river basing.,  Troends in the infected areas of northeast
Ghana in the last decade, for example, show an overall net migration
loss per district of up to 2.9 percent per annum, but with the
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pattern of heaviest declines clearly in the river blindness
locations with movements of people to upland watershed areas. 91/

Several areas in Africa have small streams which are capable
of harboring the organism. Because the streams change in volume
with the seasons, it is difficult to determine the exact location
of the infection as well as the proper use of insecticides. While
the exact incidence and geographic distribution is not known, some
villages in the Central African area have been known to have 100
percent infection rates, including up to 10 percent associated
blindness. 98/

e. Other Common Diseases

Other common and sometimes fatal development-related diseases
occuring in various parts of Africa include leishmaniasis and gas-
tro-illnesses, results of high levels of contamination in water,
milk, or food; hookworm, a parasitic infection which almost all
Zairians have, for example, again aggravated by environmental san-
itation problems; and malnutrition, caused by real food shortages
in certain places and during certain seasons, as well as poor util-
ization of existing resources in some areas.

B. Institutional Framework for Environmental and Nutural Resources
Management

As noted in the preceding part of this paper, tropical Africa
has critical environmental and natural resource problems in almost
every area where human populations have interacted with the environ-
ment. The pressure for land to grow food, to raise cattle, to
plant trees, to cut trees, to build cities, and to exploit minerals
seems almost overwhelming. Responsive administrative mechanisms
must be developed to integrate activities and goals.

1. Government Commitment

The people of Africa have for centuries been in touch with
the land and the environment, and there are now strong indications
that African governments are becoming increasingly aware of and
committed to environmental protection and natural resources manage-
ment. 99/ Government policies are officially beginning to reflect
these concerns. For example, chapter eight ("The Environment") of
the Gambia's National Five-Year Development Plan, 1976-80C identifies
as the government's "clear objectives " the ordering of development
in the Gambia:

- « . 1n such a way as to ensure a continuance
of its sources of potential welfare in the
future. This will involve not only reclama-
tion, restoration, and perservation, but also
enhancement of the environment. When a con-
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flict arises between sustained yield
and short-term exploitation, the
former will prevail. 100/

Policy commitments have also come in specific natural resource
areas. TFor example, in a March 28, 1975, address the President
of Botswana explained:

The time has come to tackle the sub-
ject about which there is a lot of
talk and not much action -- the better
use and development of our land. As
our human population and numbers of
our cattle and other livestock increase
there is a growing danger that grazing
will be destroyed by uncontrolled use
of communal grazing areas by ever-
growing numbers of animals. Once
grazing has been destroyed it is
extremely difficult to get grass re-
established... [W]e are faced with a
situation that demands action. 101/

2. Government Agency Structure and Administration

It is possible to {ind throughout tropical Africa elaborate
systems for government administration and decision making, most
pattern~d after colonial forms, and often somewhat modified since
independence. Essentially, however, the civil service bureaucracy's
administerial frameworks have remained generally intact so that,
even during periods of unrest, most governments have been able
to function to some degree.

In addition, because rural activities are involved in almost
every aspect of national life in Africa, almost every ministry
in government is likely to have some responsibility directly or
indirectly related to environmental resources. However, a few
ministries are particularly worthy of mention.

Frequently found are ministries which deal directly with
natural resources. The Ministry of Agriculture and Natural
Resources in The Gambia is one example; the Ministry of Agriculture,
Natural Resources, and Rural Development in Nigeria is another.

Such ministries often have comprehensive responsibilities with
respect to environmental matters. TFor example, they may handle
forestry, fisheries, livestock and animal husbandry, agriculture
(sometimes also including drainage and irrigable land), research
and development in all of these areas, and overall water manage-
ment.

Ministries responsible for economic planning and/or industrial
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development have taken on special importance in most countries,
with the recent emphasis oa industrial goals. National develop-
ment plans, often for a five-year period, are essential govern-
ment expressions of policy and development goals, with specific
projections and prioritics for development (including environ-
mental priorities).

A ministry responsible for local government and land matters
is another potentially powerful and influential government unit
with respect to environment and natural resource nanagement, since
this ministry usually deals with and is responsible for local-
level activity. It therefore has significant inf{luence and can
provide substantial guidance to local government leaders on a wide
variety of matters. Its importance is underscored by the fact
that local government leaders are often responsible for implement-
ing programs at the grassroots level. In addition, local leaders
often have traditional ties with the village community, increasing
their influence and public administrative power over all sacial
matters of any consequence.

A ministry of public health is of course an important govern-
ment body in terms of envirommental health, espccially sanitation
in urban areas. It usually has authority to control nuisances,

a category in which air, water, and noise pollutijon are often
included, to detect foul water, to regulate latrines and public
drains, and sometimes to assume responsibility over municipal
clean-up duties and maintenance of storm sewers and draina;e canals.

With respect to administration, the elaborate, often centralized
government structure in most Afrlcan countries has bred a very
complicated system. The decision-making process may secem confused
in project development because administerial responsibilities are
sometimes not clear or may overlap. There is generally no ecentral
government representative to coordinate separate projects in
terms of their cumulative and interrelated impact on the cnviron-
ment. A well project for a rural village, for example, might
involve separate decision-making activities by scveral government
bodies and programs: a local authority, a water department, a
lands office, a town planning office, public works, perhaps animal
husbandry if livestock will use the well, public hOdth, and so on,
Independent activities may well contradlct or impede one anothe

In response to this dilemma, some African povernments have
establishied special environmental or natural resource units with
primary responsibility for coordinating and initiating environ-
mental projects. Kenya, for example., has a National Environmental
Secretariat which is attached to the office of the President,
deals directly with environmental matters, and has secveral (ommiLLeLs
concerned with environmental issues. 102/ Ghana has an Environmental
Protection Council which was established by decree in 1974, The
creation of the council brought under one roof for the [irst time
the management of all envirommental mutters._kgé/ Nigerin, on the
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other hand, established in 1976 a Division of the Environment
which is now’ situated within its Ministry for Industries. 104/

In 1977 a five-person mission from the United Nations Environ-
ment Program and the Economic Commission for Africa visited 15
African countries to assess the extent of active awareness of environ-
mental problems by policymakers, administrators, and the public
and to promote cnvironmental institution-building. 105/ This
mission reported thac the environmental agencies visited were
relatively young, with many created in the period from 1974 to
1976. 1t concluded that "there is a dynamic awareness about the
envivonment and a general acceptance that concern for envirommental
protection is not a luxury...." At the same time the mission
found that it was premature to evaluate the effectiveness of pro-
grams which were still "groping to find their level in their
nationai sctting.”" All cenvirommental efforts seemed "to experi-
ence similar problems of shortage of expert personnel, financial
rescurces and authority and ability to enforce decisions or
moniter achicvements of desirable environmental goals." 106/

3. Laws and Regulations

Generally, environmental laws dealing directly with specific
pollution control areas (air, water, noise, solid waste disposal,
pesticide control, etc.) are in the very early stages of develop-
ment in Africa. And while natural resource statutes have existed
in some form since the colonial days in many African countries,
recent government commitments to rational management of natural
resources have yet to bhe translated into responsive law and eflective
implementatcion in most arceas. In addition, as increased attention
is paid to international environment conventions dealing, f{or
example, with internatioanal trade in endangered species, oil pol-
lution, marine pollution from dumping of wastes, wetlands preserva-
tion, marine fisheries, migratory birds, and so on, African
nations will increasingly need to adjust their national systems
to comply with the international mandates and standards.

Perhaps the single most outstanding factor in African law,
as compared with western law, is its pluralism. In Africa several
distinct lepal systems may coexist witiin a given geographic
arca. Various systems can be identified in many parts of tropical
Africa: indigenous or customary law, statutory law, and common law
principles cnacted by colonial powers and carried over after
independence.

The effect of this pluralism is that more than one legal
gystem influences and dictates behavior within any single
territorial jurisdiction. When enforcement or conflict resolu-
tion is involved the African judge, enforcement officer, and
citizen often may have to choose betwecen, or try to integrate,
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two or more systems of law which may apply concurrently,

Laws in Africa dealing with the environment and natural
resources have been fashioned by these systems. While much of
the relatively recent environmental health, pollution, and con-
servation legislation has come about through colonial or post-
independence cnactments, basic relationships governing land use
and water rights are still covered by customary law and practices
in many areas, especially among rural populations. In fact,
statutory law often recognized the continued operation of indige-
nous law where it is consistent with natural justicce and other
laws in force. 107/

In terms of statutory law, while gaps still exist, a com-
bination of colonial and African law in many countries han resulted
in some ugeful environmental legislation, both in the pollution
and natural resource management areas. 1t 1is not possible to
reflect in any complete sense the legislative circumstances of
each of the countries in tropical Africa with respect to these
areas. Generally, however, a few examples can be given to illustrate
some areas being addressed.

In the environmental health area many of the colonial govern-
ments left general public health codes which prohibit nuisances
(often defined to include air, water, and noise pollution) and
authorized repulation of various types of pollution. 108/ Usually
a specific minister has the authority to make rules and regula-
tions to prevent water pollution.

Several countries have national water legislation, 109/ again
often enacted during the colonial period and amended since inde-
pendence, granting various degrees of authority to control, con-
serve, apportion, and usec water resources. 110/ Further general
statutes conferring regulatory authority in environmentally related
areas include: factories acts, town planning ordinances, and
legislation establishing various government corporations to pro-
vide basic water and utility services.

A few countries have begun to legislate in specific pollution
areas. Botswana has enacted legislation, for cxample, specifically
directed to air pollution; 111/ Mauritius has cnacted a Pesticides
Control Act.112/

With respect to natural resources, the colonial powers left
substantial picces of legislation which have carried over since
independence and which in many cases remain similar to their
coloninl versions. Forestry, wildlife, agriculture, and mineral
exploitation laws are examples. Much of this legislation could
provide some manner of protection and management authority for
existing resources. For example, many of the forestry laws con-
tain provisinns for establishing government forestry reserves and
protected forest areas, as well as prohibitions against trece cut-
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ting, burning, and so on, in certain designated areas. }}é/ Simi-
larly, much wildlife legislation has basic provisions regulating
the amount of hunting, and often contains listsof prohibited or
restricted animals,

In principle, the kinds of statutes cited above provide
some basis for environmental protection and natural resource
management in Africa at the present time. lowever, enforcement
and implementation arce lacking. Tt is sclf-evident that enact-
ment of a law will not ensure implementation unless there are
resources and commitment.  As noted throughout this report, staff
and support resources are extremely limited in most developing
countries. This applics equally to the legal arca. The discipline
of envirommental and natural resource law is a relatively new one
and, if few ccologists are currentlv being trained in Africa, the
number of environmental lawyers being trained is even smaller.
In many arcas regulations have not been promulgated cven though
the power to do so exists.  Revisions of out-of-date colonial
laws are not attempted even if their inadequacy is recognized be-
cause in large part there is not sufficient expertise to identify
and devise workable alternatives. In other cases, countries may
find themsclves in a situation where they must literally duplicate
another country's legislation without local adaptation due to
lack of sufficient indigenous expertise and the inability to obtain
from ontside.

Ir addition, as discussed above, one of the fundamental
features of much of the African legislation, including that
which is environmentally related, is that it is largely based on
or borrowed from legal systems outside these countries., 11&/
Consequently, the unfamiliarity or new concepts may work against
ready understanding and commitment of the local populations.
Public understanding and support is, obviously, a critical element
for environmental policy and regulation.

In addition, there was a tendency in the colonial legislation
to treat different resources separately. While an inherent inter-
dependence between natural resources and their various uses
exists in fact, and while resources were so treated in customary
settings, the colonial laws generally set thie stage for separate
regulation of resource sectors (forestry, wildlife, agriculture,
water, fisheries, ete.) witlout a coordinating mechanism. This
approach has intensified use conflicts between resources or between
different uses of a particular resource. Ffor example, land,
forests, and water resources may be caught in the midst of battles
for competing needs rather than being integrated into an overall
Land and water usce plan fer the region or nation.

4. Manpower, Training, and Rescarch

Programs in environmental education are beginning to appear
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in Africa. In Cameroon, for example, a College of Wildlife
Management to serve the needs of the Francophone West African
countries has recently been established. Sudan has two higher
secondary schools which are almosk exclusively agricultural,

and several postgraduate degrees relating to environmental studies.
The Kenya Science Teachers College has a compulcory one-year
course in environmental science cducation. 115/

Generally, environmental training for any discipline in
Africa is still a relatively new idea. There are very few
places where an ccologist, or environmentally sensitive specialist,
can be effectively used within government structures in most count-
ries. Not opnly will training facilities need to be strengthencd,
but also government ministries and facilities will necd to be
adjusted to best use the staff who receive training.

There is room for expanded research facilities and activities
throughout tropical Africa. Resource inventories and surveys,
testing facilities for levels of contaminants, documentation
measures, exchange of experts throughout the region, analysis of
local use practices and regeneration studies are among the possi-
bilities.

To note a few research facilities: the Ivory Coast created
a Ministry of Scientific Rescarch in 1971 to unify and integrate

all rescarch activities, including those on environmental matters. 116/

The University of Nairobi, particularly the Department of Geography,
is involved with envirommental research, as is Lhe Kenyan Minis-

try of Agriculture. The University of Tfe, near Tbadan, Nigeria,

is becoming more involved with applied research on envircumental
Issues., Other facilitics are the Bureau of Resource Asscssment

and Land Use Planning in Tanzania, the Center for Environmental
Studies at the University of Khartoum, and the Center for Ecological
Studies in Cameroon.

5. Dsta Gathering

The data basc urd data-gathering capabilities serving the
governments of most African countries are weak or virtually non-
existent. [Lthiopia, for example, has never carvied out a popula-
tion census, knowledge of population size distribution and structurce
has always been based on estimates. lll/ Throughout Africa avail-
able demographic data is not of high quality. Even where censuses
have been conducted, a population count, or any type of information
drive, is often correctly associated in the public mind with tax
burdens and therefore undercounts are almost inevitable. lLive-
stock data is unreliable. Fven the CTILSS organization in West
Atrica, which includes local florestry experts, admits "there is no
reliable forest inventory for the Sahel countries.” L18/ Similarly,
participants at the recent U.S. A.1.D. Firewood Conference on Africa

agreed that several [ircwood and related areas had "information gaps.



In general, more effective programs for environmental and
natural resource management will require a far more detailed data
base than is currently available. Inventories of plant and animal
species, pollution levels and the assimilative capacity of rivers
and streams, rates of resource depletion, and other categories
of information must be developed. It is likely that the training
facilities discussed above will be able to close these gaps over
time. The process should be hastened through programs of tech-
nical cooperation and exchange, both among similarly situated
African countries, and between African countries and the rest
of the world.

6. Bilateral and Multilateral Activities

Development assistance activities are constantly being
initiated in tropical Africa. Three of the "environmental"
activities will be noted here.

CILSS (the Permanent Interstate Committee for Drought Control
in the Sahel) was established after the recent drought by the
Governments of the Sahclian countries. Its Secretariat is in
(Quagadougou, Upper Volta. Presently, eight countries are members
of CILSS: Mauritania, Mali, Chad, Upper Volta, Senecgal, Cape
Verde, The Gambia, and Niger. The Secrctariat staff includes an
ecologist and is striving to coordinate and initiate programs on
a regional level to combat desertification. A substantial interest
of the CILSS countries is forestry management. From time to time
they have supported a "green belt'" approach to stopping the
advance ol desert frontiers.

There are scveral river basin commissions in Africa, especially
in the western region: the Lake Chad Basin Commission, the Niger
River Basin Commission, and the Senegal River Basin Commission
are three prominent cxamples. Such commissions are established
as cxecutive agencies for the management of basin projects and
to plan the development of the water and related resources for
the basin. The Commissions have had varying degrees of success
and effectiveness because, in part, it has been difficult to satisfy
the interests of all countries in each basin. The basin commis-
sions have received considerable encouragement from the inter-
national donor community, since in virtually all large scale water
projects the donors have required institutional arrangements.

The Commissions could potentially cover large areas of territory
and authority, and thereby have consideiable impact on regional
development of entire biological systems.

The Man and the Diospher: Program (MAB) is an intergovernmental
and an interdisciplinary program, established in 1970, and over-
seen by UNESCO. Tt is oriented toward actual management of
problems arising from the interactions between human activities
and natural systems.
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National committees for MAB have been set up ir almost all
African countries. These Committees define and organize activi-
ties concerning particular national problems within guidelines
from the MAB International Coordinating Council. Projects often
focus on regional or sub-regional areas, with an emphasis on
research of geographical areas.

Selected MAB projects include research into the ecosystem
of the Tai Forest in the Ivory Coast, one of the last remnants ot
primary forest in all of West Africa. 120/ Through MAB a
considerable number of ecological studies on the tropical forests
of Nigeria have been undertaken. 121/ A new UNESCO-UNEP-MAB pro-
posal presently under consideration calls for the creation of a
Regional Scientific Information and Documentation Center on
Tropical Ecology at Yaounde, Cameroon. 122/ This Center would help
to satisy a pressing need for pertinent documentation relating
to tropical humid forest ecosystems.

7. Non-Governmental Organizations (NGOs)

Several non-governmental initiatives in the environment are
underway in Africa. A recent profile survey conducted by the
Environmental Liaison Center, Nairobi, Kenya, identified 178
NGOs active in Africa. 123/ The range of NGOs is broad,
from the Sierra Leone Nature Consetrvation Association (protecting
wildlife), the Chad Christian Agricultural Youth Group (sinking
wells), and the Environmental Health Officers Association of
Zambia (protecting existing wells), to the National Council of
Women in Kenya (planting trees), and the African Wildlife Leader-
ship Foundation. There are learned societies such as the East
African Natural History Society and LCast African Wildlile Society
of Kenya. 124/ Nigeria has recently launched a National Union for
the Conservation of Nature and Natural Kesources 125/, a national
chapter of the International Union for the Conservation of
Nature and Natural Resources, a broad-based organization which
is working to set up national chapters throughout Africa. Similarly,
the International World Wildlife Fund has developed several national
chapters in Africa.

While it is not possible to identify all the active NGOs in
Africa, partly because documentation in this area is not avail-
able, it is clear that African NGOs could play a substantial role
helping to increase public understanding of and participation in
environmental programs as well as promoting policy and legislation.
At present such groups are often composed primarily of students
or profeesionals who could have some influence on national devel-
opments. It does not appear that the majority of the rural poor
are as yet very involved as direct participants in non-governmental
organization activities.
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II, ASTA

SUMMARY: The environmental and natural resource prob-
lems that afflict the developing countries of Asia vary in
intensity with the physical characteristics of specific sub-
regions. [Lrosion has destroyed the productivity of mountain
slopes in the Himalayas; deforestation is of urgent concern in
much of Southeast Asia; and waterlogging and soil salinity,
often leading to the loss of cropland, beset the plains of
Pakistan and parts of India. Responsible for these circum-
stances are hwnan activities, often arising from the needs
of growing populations for land to cultirvate subsistence
erops; these include the farming of marginal land, particu-
larly on slopes; insufficient fallow periods; the 2learing
of forest land for agriculture; and the felling of trees for
firewood and timber. Common to all areas are water-resource
related problems, especially insufficient supplies of safe
drinking water end lack of water for agricultural purposes,
while pollution of marine waters and overfishing threaten
the fisheries resources of coastal states. Because of poor
planning, projects intended to improve and expand water
resources ond agricultural production often result in social
disruption, desiruction of ecosystems, and loss of wildlife
habitat and yield only minimal benefits.

Industrial wastes are a source of inereasing concern in
developing Asia. Localized pollution from agro-industrial oper-
ations such as sugar and palm oil processing mills adversely
affects water supplies and fisheries and has become a magjor
problem in some areas. Mineral and petroleum extraction also
lead to pollution.

The rapid growth of cities has placed serious strains
upon inadequate urban water supply and sewerage systems, while
atr pollution, particularly from buses and trucks burning low
grade fuels, creates a considerable health problem.

Debilitating diseases, often directly related to such en-
vironmental factors as contaminated water and aggravated by wide-
spread malnutrition, include intestinal infections, schisto-
somiasts, and filariasis. Malaria, once nearly eradicated over
large parte of Asia, has recently re-emerged as a major health
problem throughout the greater part of the Indian subcontinent.

Asian goverrnments have responded to the threate to their re-
sources and cnvironment with varying degrees of commitment. En-
virommental boards and ministries have been set up in several
countrice, and mamy nations have passed new environmental legis~
lation. DIrograms to combat problems such as deforestation and
sotll erosion have been established in several countries. However,
tmplementation is severaly hampered in most coun*ries by a lack
of both data and trairs. personnel.
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Asia, as covered in this report, encompasses three regions:
the Far East, Southeast Asia, and the Indian subcontinent. It is
a vast area of highly diverse physiographic characteristics, rang-
ing from the equatorial, tropical areas of Indonesia to the moun-
tainous regions of South Korea. In Southeast Asia are the high
mountains of Burma and Malaysia, the lowlands of Thailand and Cam-
bodia, and the deep coastal waters of the South China Sea between
South Vietnam and the Philippines. The Indian subcontinent includes
the Himalayas of Nepal, the great plains of the Indus River in Pakistan
and the Ganges in India and Bangladesh, and India's Deccan Plateau.

The area is composed of countries in varying stages of de-
velopment. The per capita income ranges from $100 in Nepal to
$2560 in Singapore; the literacy rate ranges from 12-17 percent in
parts of the northern Indian subcontinent to 70-90 percent in major
parts of the Far East and Southeast Asia. The population growth
rate ranges from 1.3 to 3 percent a year. Eight of the world's
48 least developed countries are in the region, including all coun-
tries in the Indian subcontinent, and Burma, Cambodia and Laos in
Southeast Asia. 1/ The environmental problems of Korea and Taiwan
differ from those of other countries because of their advanced and
continued rapid industrialization. The limited geographic areas
and advanced industrialization and urbanization of the city states
of Hong Kong and Singapore distinguish them from other parts of the
region.

A. Environmental and Natural Resource Problems

1. Productive Natural Resources

a. Water Resources

One of the most serious environmental problems in Asia is
water supply. The majority of the populatior lives in rural areas,
and statistics compiled by WHO suggest that only about 10 percent
of these rural residents have access to water supplies which meet
minimal health standards. 2/ Most countries lack the resources to
control water pollution from primary human and agricultural wastes
or to offsct its effects by providing treated water. Accumulated
wastes mix with the surface and ground water resources creating
serious problems in the area.

In Nepal only 8 percent of the population has access to a safe
and convenient drinking water supply. Coliform amounts exceeding
U.S. standards have been found above 14,000 feet in the vicinity of
Mount Everest. 1/ In rural India, only 5 percent of the population
receives a piped water supply. There are 152,000 villages in which
the water source is at a distance of one mile or more, or which are
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situated in areas having only brackish water. The immediate conse-
quence is that 50 percent of the diseases commonly encountered in India
are water-borne. Most of these could be prevented by supplying safe
drinking water. 4/

In the rural areas of Thailand, only 10 percent of the population
has safc potable water. The result of this, coupled with the absence
of adequate sanitary facilities, is that 80 percent of all illness and
40 percent of all deaths are attributable to human waste or "filth"
diseases. 2/

River Basins. The river resources of the Ind an subcontinent in-
clude the Indus, the Brzhmaputra, the Ganges, and the feeder rivers
of the Himalayas. In Southeast Asia, the Mekong River complex, one of
the largest in the world, is an important resource base for the coun-
tries of Laos, Thailand, Cambodia, and Vietnam.

These river resources are as yet under-utilized. Many river proj-
ects have been undertaken with insufficient attention to the full re-
source potential of the water (because of inadequate infrastructure,
for example, or the lack of grid systems for power transmission). For
example, Nepal reportedly has the highest potential hydroclectric gene-
rating capacity in the world. Although an Indian-funded generating plant
has been built in eastern Nepal, and despite the construction of dams
in the Kathmandu arcas and a proposed project to be funded by the United
Nations for the Kawnali River, the total potential of the resource is
virtually untapped. 6/

Throughout Asia, river basin projects have been or are being devel-
oped for power generation, water conservation, flood control, and irri-
gation. Traditionally, the emphasis at the time of conception and in
the ecarly ucvelopmental stages was on engineering aspects with minimal
consideration given to the many environmental and sociological impacts
of the projects. HNow there is increasing concern about the consequences
of river basin development, including the downstream cffects, the effects
on fisheries resources, natural areas, wildlife and native flora and fauna,
and the problems associated with rescttlement and subsequent social dis-
ruption of local populations.

The Lower Mekong River Basin Development Project includes a drainage
area of some 235,000 square miles in Laos, Thailand, Cambodia, and Viet-
nam. It is one of the largest projects ever undertaken and includes 40
to 50 mainstream and tributary dams. The principal objectives of the
proje:t arce power production, flood control, and irrigation. The ecologi-
cal c-nsequences of the development have become more apparent in recent
yeurs and the national and international agencies involved in the proj-
ect have voiced their concerns and are attempting to mitigate between
the devclopmental and conservation aspects of the project. 7/ A.1.D. has
sponsored several studies to assess potential impacts on fisheries, human
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settlements and health, and the Mekong Committee Secretariat has coor
dinated these studies with others, including assessments of potential
impacts on archeological remains and parklands. 8/

Inadequate or improper management of water resource projects has
often thwarted development objectives. Expected benefits have failed
to materialize, and costs have been greater than anticipated. One such
example is the Nam Phong dam and reservoir system in Northeast Thailand.
The reservoir failed to fill as predicted partly because of series of
dry years and partly because of incomplete or inaccurate hydrological in-
formation. Consequently, the reservoir has been managed for power genera-
tion. No water is available for irrigation in the dry season and only
limited amounts are available in the wet season. Inadequate planning for
resettlement and a failure to anticipate the detrimental social impact
on the 30,000 people displaced by the flooded valley behind the dam re-
sulted in severe societal disruption. Some of the displaced people be-
came fishermen on the reservoir, but the newly created resource was not
as productive as anticipated. Other families have moved away due to poor
soils near the shore. Since the reservoir has not supported irrigation,
additional drilling for water to satisfy agricultural needs has been neces-
sary, increasing total project costs. 9/

As a result of such experiences, and with growing recognition of
the magnitude of the impact of major development projects, national gov-
ernments and international funding agencies are increasingly including
these considerations in the planning process. The Mangla Watershed pro-
ject in Pakistan and the Mahaweli Basin Development Project in east cen-
tral Sri Lanka are examples. A planning paper for the development of
the latter includes an Environmental Impact Assessment prepared by A.I.D.
which analyzes environmental impacts and proposes possible alternatives. 10/

The Unireld Nations Environment Program has funded the design of an
environmental, economic, and social post-audit of a dam and irrigation
project in northeast Thailand. 11/ An A.I.D. project has been proposed
to expand watershed management activities in catchment areas of the Indus
River and its tributaries, taking into account environmental needs and
problems pertaining to reforestation, erosion and pasture management. A
similar A.I.D. land and water management project for selected areas of
the Punjab and Northwest Frontier Provinces in Pakistan is planned for
implementation in 1979. 12/

b. Forests

Tropical forests are a critical resource in Asia, as else-
where, and cover more than 50 percent ol the land area of Indo-
nesia, Malaysia, Papua New Guinea, Cambodia, and Burma. Important
forest resources are also located in Sri Lanka, Nepal, the Philip-
pines, and Thailand. Countries where forests have been severely
depleted and now cover less than 20 percent of the total land area
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includa Bangladesh, Pakistan, and India.

Leading causes of deforestation in the Indian subcontinent and
Southeast Asia are land clearing for agricultural settlements, the
collection of firewood to meet fuel needs of rural populations, and
the granting of logging concessions. Throughout many parts of the
region, timber is being cut at rates which exceed replacement and
in areas not suitable for logging.

The loss of a sustained forest resource deprives rural resi-
dents of their primary source of fuel. Reductions in forest cover
also result in wildlife depletion and disruption of local hydrolo-
gy. The water holding capacity of forests is important in moder-
ating water flow and preventing floods and droughts. Destruction
of watershed forests also leads to a loss of fertile soil in cut-
over areas, interference with downstream agriculture, and, because
of excessive silt deposits, a reduction in the useful life of water
storage reservoirs. Destruction of stream, lake, and nearshore
marine fisheries is a further potential consequence.

Projections for individual countries are discouraging. Total
forest area in Nepal decreased by about 25 percent from 1964 to
1975. Without the initiation of large-scale reforestation projects,
accessible forests in the hill arezas could disappear within 15 years
and those of Terai within 25 years. 13/ 1India's forest resources
are similarly in jeopardy unless viable ref01estat10n projects are
implemented and alternative cheap fuel resources made available. 14/
Sri Lanka's forest lands have been largely depleted during the last
two decades. A concerted ongoing national and private organization
effort is in effect to reverse the trend. 15/ In the Philippines,
forest cover decreased from 44 percent of total land area in 1957 to
33 percent in 1976, with most significant decreases in the late 1960's
and early i970's. 16/ The National Forestry Department of Thailand
estimates that at the present rate of loss -- 2,500 square kilometers
a year -- Thailand's forests will be completely denuded in 25 years. 17/
A recent study predicted that the remaining accessible accessible low-
land forests of Malaysia could be exhausted within a decade. 18/

One well documented example of the adverse effects of deforesta-
tion in Asia is the silting of the Ambuklao Dam in Northern Luzon,
Philippines. The cutting of timber and subsequent loss of water reten-
tion capacity of land surrounding the reservoir has resulted in massive
silting of the reservoir, reducing its useful life from 60 to 32 years,
The Buhisan Dam, outside of Cebu in the Philippines was built in the
1940's and had an abundant water supply until the late 1960's. Subsequent
cultivation of the surrounding watershed resulted in such massive silting
of the reservoir that it can no longer serve the purposes for which it
was originally planned. 19/
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In the Indus plains in Pakistan, high floods as a result of
deforestation have occurred more frequently during the last twenty-
five years than over the previous sixty-five years. In August 1973,
a flood considered to be the worst in Pakistan's history inundated
neacly two million hectares of standing crops and ten thousand vil-
lages. 20/

There are exceptions to excessive deforestation. The teak forests
of Burma are underutilized, for example, and the Asian Development
Bank is funding a project to sustain cutting to maintain an economical-
ly viable yield level. Remaining forest resources in areas which have
not been devastated -- in Papua New Guinea, Malaysia, and Indonesia,
for example -~- could be maintained with proper planning and utilized as
perpetually valuable resources.

Reforestation campaigns and stepped up enforcement of forest pro-
tection laws in some Asian countries -- Sri Lanka 21/ and Thailand, 22/
for example -- offer hope that recent declines in forest cover may be
reversed. The Philippine government recently reported that, for the
first time in 1978, newly planted forest acreage exceeded the amount of
acreage harvested. A proposed A.I.D. nonconventional energy development
and agroforestation project in the Philippines may well contribute to
this success in the future. As a part of the energy project, tree plan
tations will serve as a source of raw materials for a thermal generating
plant. As part of the agroforestation project, denuded areas are to be
replanted. 23/

¢. Fisheries

The fisheries of Asia are a major and highly productive source of
protein for many residents of the region. The annual consumption of
fish in Southeast Asfa, for example, is two to four times the world aver-
age.

There have been major increases in the output of inland fisheries
due to aquaculture but inland fishing grourds have not yet been developed
to their full potential. Nevertheless, there is an increasing possibili-
ty that greater yields may never be realized. The increased application
of fertilizers and pesticides required by modern agricultural technology
calls for particularly careful management in areas where aquaculture is
being encouraged.

The productivity of nearshore fisheries has been threatened in many

Asian countries by over-exploitation. Fishermen continue to use out-
moded technology which limits them to intensive fishing in shallow coast-
al waters. In addition to overfishing, coral reef habitats essential

for the maintenance of productive fisheries are being destroyed by fisher-
men using dynamite and toxic chemicals. 24/ The problem is exacerbated
in Sri Lanka by small entrepreneurs extracting coral for the manufacture
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of lime. 25 /° A recent survey in the Philippines indicated that more
than thrcﬂ—quarters of the country's coral reef resources have suffered
"heavy damage' (defined as more than 50 percent destroyed). 26/

A longer-tcrm and more significant threat co the basic producti-
vity of fisheries throughout Asia is the discharge of urban and indus-
trial wastes, drainage of coastal swamps, and the increasing sedimenta-
tion of estuarine and coastal waters by silt laden rivers emptying into
the sea.

Offshore fisheries in many areas have not yet been tapped or ade-
quatel y utilized because of lack of technology and equipment. This is
especially true in the South China Sea and Indian Ocean. 27/ This poten-
tially important resource could be adversely affected by ‘the 1ncrea51ng1y
importa: . offshore oil-arilling and mine waste residuals deposited in
marine waters.

d. Croplande and Grasslands

Rapid increases in human population have steadily intensified pres-
sures to make existing grazing and agricultural land more productive. 28/

Grazing lands of the Indian subcontinent and isolated is?ands in
the Philippines and Indonesia have a relatively low carrying capacity
and are currently capable of sustaining only marginal levels of subsis-
tence. Over-exploitation has not only decreased their proauctivity but
is continuously destroying the fertility and stability cf affected soils.
The p.oblem is particularly serious in areas of Pakistan and Nor.' west
India where over-grazing is resulting in desertification. 1In the Luni
block in Rajasthan, for example, most pastures now have only 10 to 15
percent of their original carrying capacity and the forage deficit is
met by ex-ansion into standing vegetation. Withii 2 tweniy-year period,
sand cover has increased from 25 to 33 percent of the area. 29/

In most Asian countries rice is the principal food crop. Increased
cultivation in most of these countries has barely met the demands of
growing populations. 1In the Philippines, for sxample, while food produc-
tion has increased marginally faster than the size of the population,
even greater increases in per capita food demand, resulting from in-
creasing income and changing expectations, have created new shortfalls. 30/
Indonesia, once an important rice e»porter, has been dependent upon im- o
ported rice for several ycars. 31/ Most countries are just keeping up
with their current needs, and future shortages, with growiny populations,
can be anticipated.

The intensified agricultural production required in these countries
has potential adverse side effects on other rescirces. The disruptive
cffects of the large scale reservoirs needed for irrigation of more land
have alrecady been discussed. Some other problems include waterlogging
and salinity, soil erosion, increased populations of disease vector pests
and agricultural chemical pollution.
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Waterlogging and salinity can be a problem wherever surface water
is applied to irrigated land with inadequate underground drainage.
Water will rise to within a few feet of the surface, impairing the
growth of deep-rooted crops and allowing a concentration of minerals
and salts to build up near the surface. This has been seen in China,
India, and Pakistan. In Pakistan, for example, a recent study disclosed
that almost one-third of Punjab Province and almost one-half of Sind
Province suffered from moderate or severe waterlogging. More than 98
percent of agricultural land in Sind was affected by salinity. Control
projects involving construction of new wells and drainage systems have
been successful in recversing some of the adverse effects, but at very
high resource costs. 32/

The establishment of broad area monoculture, primarily irrigated
riceland, can result in difficult pest management problems. Recently,
Indonesia has heu some destructive pest outbreaks, as, for example, 1in
the Upung Delta where the stinkbug has reduced rice yields up to 60
vercent in the last two years. Of more widespread importance is the
brown leafhopper, which is particularly destructive of the high yield-
ing rice now cultivated in Java. Double-cropping practice does not
allow dry season pest population reduction and their numbers are there-
fore maintained. An integrated pest management program is needed in this
case to realize fully the potentially increased productivity associated
with c¢he rapid intensification of rice culture. 33/

Soil erosion is occurring in hilly and mountainous areas, which
often constitute the only remaining land available for cultivation.
With the monsoon rains, erosion is inevitable unless there is an ex-
tensive terracing system. The rivers of Nepal annually carry over 240
million cubic meters of soil to India. This loss has been called
Nepal's "must precious export." 34/

e. Coastal Zone

The coastal zone, an extremely important resource hecause of the
island archipelago nations and extensive national coastlines, includes
the coastal waters, the continental shelf, adjacent shorelands, and
water bodies influenced by and in proximity to the shoreline. It is
the most productive ecological unit in terms of biomass (the amount
of extant living natter) and other natural resources and is also the
most desirable area for human habitation. Attempts to increase utiliza-
tion of coastal zone resources will result in inevitable conflicts.
Unless competing uses are regulated, over—exploitation and increased
pollution from on-shove industrial, urban, and touristic sources will
severely decimate the productive capacity and resource valuz of the
coastal areas throughout the region. The section on fisheries described
the over-exploitation of subsistence and commercial fisheries in the
coastal zone; forthcoming sections will mention the adverse effects
of the discharge of industrial residuals and increasiag urbanization.
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This section discusses other existing and potential adverse effects
associated with development activities.

One of the greatest threats to the coastal zone is increasing
urbanization. The capital cities of most countries in Southeast Asia
are locatea in the coastal zone, and they continue to grow rapidly
with the influx of rural inhabitants. These cities are not institu-
tionally or financially able to meet the needs of the new migrants.
Many services, including waste disposal, water supply, and housing are
not available. These inadequacies result in serious damage to local
coastal areas and their fishery resources., Mussel and oyster beds around
Manila Bay and brackish water fishponds north of Manila have experienced
reduced production due in part to raw sewage discharges. Oysters in Deep
Bay, Hong Kong, are reported to contain fecal bacteria, and dysentery is
thought to have been transmitted through consumption of cockles in Malay-
sia. Epidemics of typhoid and hepatitis have been linked to consumption
of sewage-contaminated water and shellfish in Vietnam. 35/

Another threat to the coastal zone mentioned earlier is the de-
struction of coral reefs by such activities as dynamite fishing and
coral extraction. The impact of this destructi»n, including its detri-
mental effect on coastal communities, can be seen with particular
clarity on the east coast of Sri Lanka. In one location, for example,
approximately one~half million cubic feet of coral are removed annually
and brought to kilns in local villages for the production of lime. The
consequences of this activity include the disappearance of mangrove com-—
munities, small lagoons and cultivated coconut land because of sea ero-
sion; the virtual cessation of fishing activity because of the elimina-
tion of breeding and feeding areas; the disappearance of useful plants
within a half-mile of the coast because of increasing salinity of the
soil; and a high level of salinity in local wells. éé/

Unrestricted disposal of untreated sewage a1l garbage is also
proving incompatible with tourism and thus reduces potential foreign
currency revenues. Beach resorts near Manila have been abandoned
for this reason. Malaysian coastal waters off Johore Baharu and the
tourist mecca of Penang have become unfit for swimming, as have several
beach areas in Sri Lanka. 37/ The beaches of Pattaya in Thailand are
similarly threatened by untreated sewage from hotels and by untreated
organic wastes from local tapicoa starch processors. 38/

f. Flora and Fauna; Genetic Resources

The tropical forests of Southeast Asia are located primarily in
Indonesia, Malaysia, and the Philippines, and cover about 618,000
square miles. Southeast Asia's forests contain many species found
only in this region. In addition to the uniqueness of many plant spe-
cies, certain wildlife species are also unique to the area. For ex-
ample, 620 species of bird have been identified in the eastern sector
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of Papua New Guinea; 320 of those species have not been identified in
any other part of the world. Of the 317 bird species identified in
the lowland forests of Malaysia, 152 are not found elsewhere. 39/

The greatest single threat to the abundance and diversity of
species in Southeast Asia is the rapid destruction of habitat, pri-
marily forest covur, as documented in other sections. If the present
trend continues, most of the lowland forest of Peninsular Malaysia
and the Philippines will be logged in the next ten years and all low-
land forests in Southeast Asia could be exhausted by early in the next
century. 39/ The result would be the extinction of many species that
have not even been identified, and a permanent loss of genetic materials
that would be incalculable.

g£. Natural Areas

Many countries in Asia have made only limited commitments to
protect and manage natural areas. This minimal commitment is evidenced
by the failure to designate areas with potential according to inter-
national standards and by a failure to protect and manage those areas
which have been designated already.

The lists of potential park and wilderness preserves with unique
features now subject to development pressures is a long one. Magnifi-
cent virgin forests are being logged in Pakistan's Himalayan region
north of Rawalpindi. Several areas in Kalimantan and Celebes in Indone-
sia are also being logged. In the Philippines, the unique mossy forest
area of Mount Pulog in Ncrchern Luzon and many unique cora' formations
are now threatened by development.

Equally serious is the failure to protect and manage areas already
designated as national parks or wilderness areas. A survey of the more
than 100 natural areas in the Philippines revealed that only 10 percent
of them retained rhe unique features which once brought them up to inter-
national standards for protected areas, Not even a sign indicates the
presence of the one marine reserve in Puerto Galera. 41 / Commercial-scale
logzing within nature reserves is disrupting essential habitats in Sumatra.
Over one-half of the 166 designated natural areas are game reserves which
protect wildiife, yet lumber curting allowed in the reserves destroys
essential habitat. Other nature reserves legally restrict logging severe-
ly; in the Kulai Reserve in East Kalimantan, however, an area with one of
the largest known orangutang populations, 386 out of 1,158 square miles
have been logged by "informal operators." 42/ 1In Sri Lanka, logging was
permitted until 1977 in Sinharaja, the country's last extensive tract of
original tropical rain forest. 43/

h. Cultural Resources

In most Asian countries there is an awareness of the value of
ristoric sites, buildings, and monuments. Yet funds provided are
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inadequate to protect these resources from natural and human destruc-
ion. For example, at Sukhothai, the first capital of Thailand,
cattle indiscriminately graze through structures over 500 years old.

A more recent threat is increasing industrialization. Statutes
and templcs in urban areas typically suffer deteriociation from air
pollution. Indian officials recently determined that emissions from
an oil refinery, foundries, and two thermal power stations could
significantly damage the Taj Mahal. 44/

2. Problems Attributable to Pollution and Other Residuals

a. Industrial Pollution

Increasing industrialization has created extensive pollution
problems in rapidly developing Korea and Taiwan. Pollution is also
becoming a serious problem in India (steel processing and petro chemi-
cal complexes), Indonesia (oil extraction), Thailand (paper and sugar
mills, vegetable oil refineries, and food canneries), and Malaysia
(rubber and palm oil processing).

And vet in other countries, effluent emissions from widely
scattered industries, while not significantly contributing to regional
pollution, have adverse and direct health effects on workers and those
people living near the pollution sources.

Air pollution levels in industrialized areas of Korea far exceed
those suguested by WHO for protection of the public health. For
example, in Ulsan and Pusan the levels of nitrogen oxides and sulfur
Jioxide for 1973 erceceded WHO desirable levels by as much as five
and ten times respectively in the vicinity of industrial plants. 45/

The disastrous effects of the concentration of industry were
evident in the increase from six to 17 sugar mills along a 12 mile
stretch of the Mae Klong River in Western Thailand. As long as there
were only six mills, the aquatic ecosystem and maraculture (shellfish
and shrimp farms) continued to be very productive with an annual out-
put valued at $1.8 million. By 1970, however, the increasing price for
sugar resulted in a more than doubling of production capacity. The re-
sult was that several segments of the Mae Klong River became so heavily
polluted thal the fisherise wer virtually destroyed. With the recent
introduction of central and individual plant pollution control systems,
the fishery resources have been partially restored. 46/

One very successful economic development in Peninsular Malaysia
has been the establishment of palm oil plantations, and processing
mills. The effluent discharged from the processing plants has a high
organic concentration and is rarely treated, thus polluting water sup-
plies, creating noxious odors, damaging productive fisheries, and ad-
verserly affecting the health of those in the adjacent human settle-
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ments. The total organic waste loading from oil palm wastes in 1975
was equivalent to the total wastes from a community with a population
slightly larger than the present population of West Malaysia. 47/

b. Accumulation of Agricultural Chemicals in the Environment

The drive to become agriculturally self-sufficient has resulted
in an expanded use of agricultural chemicals to increase production
and protect crops. A country-by-country comparison of the magnitude
of the increase is not available and even single-year observations
are difficult to obtain in developing countries. Some isolated ob-
servations are that fertilizer use in the Philippines increased more
than threefold between 1973 and 1976 48/ and that the use of pesti-
cides, many of which were chlorinated hydrocarhons, increased five-
fold in India in the period 1960-1975. 49/

Even more difficult to obtain are measures of the effects of
these chemicals on the environment. While one might expect reports
similar to those from Western countries to appear in the next ten
years, as of now there is little information about the accumulation
of the chemicals in weter bedies, soil, vegetables, fruit, fish,
birds, and mammals. However, there are again isolated examples such
as reports of hish levels of chemical pollutants in Laguna de Bay, a
lake just outside of Metropolitan Manila and the location of the
international Rice Research Institute, the primary agricultural re-
search center in Asia. The lake is surrounded by irrigated rice-
lands which degrade the lake with fertilizer laden run-off. High
levels of health damaging chemicals have been found in catfish, balut
(duck eggs), and ducks raised in the lake. 50/

c. Mining Wastes

The uncontrolled disposal of mining wastes in Indonesia, Malaysia,
the Philippines, and Thailand are damaging to marine resources, agri-
cultural production and tourism.

One well documented case is the incompatibility of nearshore tin
mining with other activities on the south coast of Thailand. Deposits
of silt from this activity on corals and beaches around Phuket has
been one important obstacle to the development of the tourism industry.
In addition, the fish catch has declined, reported]y due to migration
by fish and fishermen away from turbid areas, the potential for pearl
oyster culture has been diminished and the harvesting of mangroves in-
hibited. 51/

In the Baguio area in Northern Luzon, Philippines, some 50 metric
tons of copper, gold and silver mine tailings are discharged daily
into the local rivers by six mining firms. The annual damage to down-
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stream agriculture by clogging irrigation canals and silting fields of
rice and tobacco has been estimated at $10 million. The wastes have
caused extinction of aquatic life, and added increased amounts of
toxic metals to fish and agricultural products grown in contaminated

areas. ég/

In both cases, the polluting firms are attempting to control
their residuals, but the task is difficult. 1In the case of nearshore
tin mining, there 1is no known technological solution, In the case of
the Baguio mines, there are not sufficient areas to build holding ponds
with capacities for both mine wastes and typhoon waters. Mining
in these two situations may be incompatible with other activities.,

d. Toxic Substances

Toxic substances, defined in this case as heavy metals, are
found in quantities exceeding natural levels in isolated areas in Asian
countries, As one would suspect, these ccncentrations are most preva-
lent in more industrialized countries like South Korea and Taiwan and
less prevalent, but still evident, in less industrialized countries
like Thailand. An increasing trend of heavy metal concentration has
been reported in the rivers and coastal waters of Korea; the presence
of cadmium, mercury, copper, and lead exceed water quality standards
of Japan, the U.S., and those suggested by WHO. 53/ 1In general, water
and sediments in the vicinity of Bangkok showed a level of heavy
metals higher than natural concentrations, and in the case of mercury
the levels in a few instances exceeded international standards. 2&/

e. Marine acd Coastal Pollution

Deforestation and industrial and mine waste discharges, described
in previous sections, contribute to marine and coastal pollution.
Other commercial and “ndustrial activities have also had adverse ef-
fects on marine and coastal environments,

0il recovery, transportation and disposal are recognized as
major threats. The numerous oil spills and discharges in the South
China Sea, particularly the Straits of Malacca, and oil discharges
during tank cleaning and transfer operations contribute undesirable
hydrocarbons to the marine enviromment. Oil recovery operations
constitute an increasingly serious problem since many areas with high
petroleum potential, such as northwest Palawan, the Gulf of Thailand,
and the northern Malacca Straits are located in the vicinity of major
fishing grounds. 55/

An already serious but isolated example of coastal pollution is
seen in Korean seaports, where industrial wastes and wastewater dis-
charged from industrial plants are combined with o0il and grease from
boats and ships. 56/ The levels of oil and grease in Inchon and Onsan
Bays already exceed to a considerable degree the standard set by the
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Korean government to protect marine resources. Fisheries and farm-
lands have been seriously damaged and the central government has had
to compensate fishermen and farmers,

Environmental disruption has resulted from tin mining in waters
off the coasts of Malaysia, Indonesia, and Thailand. This bottom
mining adversely affects the harvest of important fish crops. In-
creased turbidity also affects primary productivity and damages beaches
and human settlements. 57/

3. Issues Asscciated with Urban Areas

All major cities in Asia have experienced rapid urbanization
and population growth in the past two decades. The populations of
most cities have at least doubled in that period due to high birth
rates and the heavy influx of displaced rural people creating squatter
settlements. These densely populated slum areas often include a
major portion of the total urban population; about one-third of
Manila's population and possibly more than one-third of Jakarta's
are slum residents. The pattern of growth is chaotic with human
shelters located in peripheral areas of cities, along railroad tracks,
in the flood plains, and on steep hillsides. Large and small indus-
tries, and factories, commercial buildings, and small shops are
located at random. Appropriate support services are inadequate or
non-existent, Existing land use planning departments or agencies,
tvpically under-financed and without needed mannower, have been unabla
to cope with the overwhelming magnitude of the growth problem. As in
other parts of the developing world, it is the poor majority that suffers
most from environmental degradation resulting from high population density,
inadequate water supply and sewer services, transportation facilities, and
increased water and air pollution,

a. Water Supply, Sewage Disposal and Solid Waste Collection

Despite heavy capital investment for water supply facilities,
the needs of the rapidly growing population have not been met. In
Indonesia, the number of urban residents served by public water supplies
tripled between 1962 and 1970, yet the proportion of the population
served remained at 35 percent. 58/ Even today in the capital city of
Jakarta, a city of more than five million, less than 50 percent of the
population has a safe water supply. 22/

Inadequacy of sewage disposal systems is evident throughout
region. The urban population in India is better served than that in
most countries; 38 percent of that population has access to sewerage
facilities 60/ whereas in a country such as Indonesia sewerage facili-
ties are almost non-existent. 61/ Human wastes are disposed of in septic
tanks or directly into rivers, streams and coastal waters.
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In some areas, such as Seoul, Korea and Colombo, Sri Lanka, pro-
vision has been made for periodic collection of human wastes from re-
sidential holding tanks. Spillage at the time of collection and de-
posit at the disposal sites has been cited as a major contributor to
the high rate (80 percent) of acute and chronic intestinal infections
in the Seoul Metropolitian area. 62/

Highly urbanized areas generate large quantities of refuse. For
the most part, solid waste collection and recycling are fairly efficient,
largely as a consequence of the existence of a large number of collec-
tors, scavengers, and buyers who find value in wastes. Even then a
considerable amount, estimated to he as high as 30 percent in Jakarta,
is uncollected and eventually finds its way into canals, klongs, and
other water bodies. 63/

b. Water Pollution

Water bodies in virtually all major urban areas are polluted by
untreated organic discharges from human and industrial activities.
For example, serious pollution conditions are evident in the Pasig
River in Manila, the Hon River in Seoul, and the Tjiliwung River in
Jakarta. Pollution of these rivers and the resultant lack of oxygen
has eliminated local fisheries, precluded recreational activities,
and seriously affected city water supplies.

Contamination of water and related ecosystems also results from
urban and industrial activities when airborne suspended perticulate
matter is deposited on buildings, roads, and agricultural lands and
is later transported by rain or irrigation to drainage systems and
rivers. Lead from gasoline and local secondary smelters, and other
metals such as cadmium, copper, and zinc from foundries and metal
works Jind their way into thc human support ecosystems and can have
serious adverse health consequences.

¢c. Air Pollution

While systematic and comprehensive data on air pollution levels
are sparse for most Asian cities, the available data, isolated reports,
and visual inspection indicate serious violations of internationally
accepted ambient air quality standards, particularly in the industrial-
ized areas.

A. one might suspect, a heavily industrialized urban area such as
Seoul has serious ambient air pollution problems for several reasons.
Many industrial establishments in metropolitan areas have not ‘:installed
pollution control equipment and stack emissions are excessive; heavy
0il used for heating and power plants results in health-damaging sul-
fur oxide and particulate emissions; automobiles, trucks, and buses
pollute heavily in the metropolitan areas; and home heating, including
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use of inefficiently or incorrectly operated "ondol" (anthracite briquet)
heating and cooking systems, generates a significant amount of resi-
duals including highly toxic levels of carbon monodixe. The result of
all of this, while not systematically documented, constitutes a serious
problem. Sulfur dioxide and dustfall have been increasing, and nitro-
gen oxides have risen to dangerously high levels. 64/

The excessively high concentrations of nitrogen oxides measured
in Manila in 1975 and 1976 clearly implicate the motor vehicle as a
principal contributor to unhealthy air pollution levels. Continuous
monitoring indicated that carbon monoxide concentrations in Manila
exceeded WHO recommended levels in both 1975 and 1976. 65/

A report from India notes a decline in air quality in urban areas
due to the heavy dependence on coal and wood, industrialization with-
out pollution control devices, and automobiles which generate 2 to 3
times the quantity of air pollutants as automobiles in developed coun-
tries. For example, the carbon monoxide level of Calcutta is Ffound to
be higher than that of New York and London. 1In several places in
Bombay there was twice as much sulfur dioxide as that allowed by
Indian standards. 66/

d. Noise

As in Latin America, noise levels in major cities are extremely
high and the problem will become more severe with continued urban
growth. Dangerously high noise levels have been reported in Bangkok
and Dehli. 67/ 1In Seoul, levels regularly exceed chose considered safe
in the United States. The mean daily level there increased about 20
percent between 1965 and 1971 and even at that time exceeded the accept-
ed U.S. level. Secoul, in recognition of the problem, did enact an ordi-
nance in 1973 prohibiting the use of horns in the central business dis-
trict. 68/ Other cities have similar restrictions but they are generally
ineffective. There is generally low rccognition of this potential health
hazard, and it consequently rcceives low priority,

4., Environmental Health

Rapid development in some areas of Asia has led to dramatic in-
creases in the incidence of environmentally related diseases, notably
schistosomiasis and malaria. Schistosomiasis, for example, has in-
creased in rural and mrist lowland areas of the Philippines., The af-
fected area is not et well qefined, and new arcas are still being
found. ég/ There has been some effort to control the spread of schisto-
somiasis over the past twenty-five years through land reclamation and
proper maintenance of irrigation canals. However, the opening of virgin
lands in Mindanao for irrigation has resulted in the creation of new
habitats for the vector snail. Im the past, ecven A,1.D.~funded irri-
gation projects have been located in infected areas without adequate
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precautionary measures. 70/

Schistosomiasis is also endemic in the vicinity of Lindo Lake
in Celebes, Indonesia. The snail vector is found in large numbers
in Laos and northeast Thailand. The human lung fluke, Paragonomus
sp., is also found for the first time in Thailand, along with other
trematodes newly introduced as a result of increased weter resource
developments,

WHO issued a status report on malaria control in Asia in 1975.

It showed that in the Indian subcontinent, with the exception of the
Maldives and Nepal, malaria has re-emerged as a major public health
problem. The incidence of the disease has increased in areas formerly
considered free of malaria and populations living in areas where the
disease had been eradicated can now again be considered in jeopardy

of contracting it. An increasing number of cases have been reported
in Burma, Malaysia, Sri Lanka, and Thailand. The strain which has re-
appeared in Thailand, moreover, is reportedly drug resistant. 71/

B. Institutional Capability for Environmental and Natural Resource
Management

As seen in preceding sections, the environmental problems and
developmental needs, in the immediate future and the long run, vary
widely from country to country.

Different solutions and institutional arrangements are required
to cope with the particular problems of each country in light of
ecological differences and the diversity of political, legal, and cul-
tural backgrounds. Complex governmental and legal heritages exist --
federal systems, newly independent countries, trust territories,
countries administered by martial law, and ancient monarchies. Be-
cause of this variety, national capabilities to meet environmental
problems cannot be judged in relation to or on the basis of adherence
to any '"model legislation" but must be judged on a country-to-country
basis. 72/

1. Government Commitment

An acknowledgment of the environmental consequences of development
has becn expressed in the constitutions of India, Indonesia, Papua
New Guinea, and Pakistan. 73/ Development plans promulgated in India,
Malaysia, Indonesia, the Phil.rpines, and Thailand also include state-
ments about the need to balance developmental goals with environmental
protection. 74/

The strongest legislative commitment to environmental protection is
found in the more developed countries. The Korean Envirouwment Preserva-
tion Bill states as its purpose the preservation of the environment and
the prevention of hazards to the public health due to pollution. A
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1977 presidential decree in the Philippines made the government respon-
sible for establishing a harmonious relationship between man and the
environment and for the environmental needs of future generations. 75/
Thailand enacted national environmental legislation in 1975, establish-
ing a National Environment Board. 76/

All member countries of the Association of Southeast Asian
Nations (ASEAN) are expected to have environmenfal ministries by
mid-1979. 77/ The Government of India established a National Committee
on Environmental Planning and Coordination in 1972 and assigned it an
advisory role to other governmental departments., 78/ An Environmental
Protection and Improvement Ordinance which would have created a minis-
terial level agency in Pakistan was proposed in 1978 but was rejected
on the ground that existing municipal codes, if enforced, would pro-
vide adequate environmental protection. 79/

Nepal's Sixth Development Plan (1980-85) discusses the relation-
ship between the government's resettlement program and the country's
limited natural resource base, and the associated need to provide
alternative employment opportunities in the non-agricultural sector. 80/
In the very poorest countries, such as Nepal and Bangladesh, emphasis—~
is on the immediate problems of feeding burgeoning populations and pro-
viding sanitation and health services.

Budget allocations for environmental protection projects and
manpower assignments for environmental programs are belter measures
of national commitment. This type of information, however, is diffi-
cult to obtain. Because institutional arrangements vary from country
to country, a valid identification of environmental and natural re-
source budget items czanot be made without careful study.

Despite the paucity of reliable information, however, trends in
a number of countries are encouraging. For example, budgetary commit-
ments to environmental management have increased by a factor of ten in
the past two years in Indonesia. The Philippines recently prepared a
long~range pollution control program with goals identified up to the
year 2000. 81/

2. Governmental Agency Structures

Several organizational approaches have been adopted to deal with
environmental protection. 82/ They range from virtually no institutional
commitment at all to a highly visible central ministry which controls
and coordinates established agencies.

The more traditional approach, which involves several departments
covering a range of environmental issues, is still prevalent in many
countries. Sri Lanka is a good example of this approach. It has po
specific environmental agency but responds to environmental problems
through the National Science Council and other ministerial ageacies.
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In India there is a National Committee on Environmental Planning and
Co-ordination to advise other goverument departments. At the national
level there are separate water and air quality agencies but actual
implementation is handled primarily at the state level,

The growing awareness of the importance of integrated environ-
mental management is best reflected in post-1970 legislation, involv-
ing the establishment of specific environmental agencies. Thailand
established a National Environment Roard in 1975; Malaysia, a Divi-
sion of Environment in the Ministry of Science, Technology and the
Environment in 1974; and Korea, a division in the Ministry of Health
and Social Affairs in ]1978.

Significant commitments to integrated environmental management
appear to have been made in the Philippines, Indonesia, and Singapore.
The Philippines in 1977 established a National Environmental Protec-
tion Council with a clear mandate to act as the country's principal
policy-making and coordinating body. 1In 1978 it created the Ministry
of Human Sottlements and Ecology, which brought into one organization
the Narioral Environment Protection Council, the National Pollution
Control Commission, and the Human Settlements Commission. Indonesia
in 1978 created a Ministry of State for Supervision of Development
and Foviromsent .or the express purpose of restoring deteriorated
environmental resources and preventing future damage to the environ-
ment from development projects. Singapore handles this issue through
its Ministry of Envircnment,

Given these recent changes in institutional arrangements, it may be
too carly to cvaluate the potential of the new organizations. In some
cases, such as Singapore, the new institution can be credited with
genuine achievement. In other cases, such as Thailand, the new insti-
tution has had only limited success. The National Environment Board
has not been able te redirect the effort of the pollution control agen-
cies nor institutc a systemic requirement for environmental assess-
ments. 83/ Even where there appears to be a high level of commitment,
such as in the Philippines, some of the agencies continue to act in
traditional ways. The National Environmental Protection Council has
not vet persuaded the Bureau of Forest Development to modify its ex-
pansionist management policies, nor the Department of Agriculture to
regulate the more persistent azricultural chemicals. On the other
hand, the newly established National Pollution Control Commission has
been able to implement regulations relating to commercial buildings,

industry, and transportation.

3. Laws and Regulations

The quality of environmental legislation in Asian countries is
mixed. Those countries with the strongest policy statements usually
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have specific laws and regulations, but often they do not cover all
potential management areas. Those countries with little or no commit-—
ment generally have a weaker legislative framework. 84/

The adoption of the concept of enviionmentsl impact assessment is
evidenced in several ways in Asian countcies, The Philippines has a
strongly worded statute, modeled on the ',5. National Enviromental
Policy Act, 85/ requiring the submission of environmental impact state-—
ments in connection with major project decicions. 86/ Recent legisla-
tive provisions in Malaysia and Thailand furnish an ample legislative
basis for requiring similar information. 87 / Several nations, including
India, Indonesia, Pakistan, Singapore and Sri Lanka, state that even in
the absence of statutory legislation, they conduct such an analysis as a
policy matter. 88/

The need for iand use regulation is being increasingly recognized
within the region, and mos: governments have adopted land use legisla-
tion and zoning requirements. Examples are Singapore's Planning Act
(1958), Thailand's City Plannin, Act (1975), and Malaysia's Town and
Coun*try Planning Act (1976).

Statutes on water pollution vary within the region. Sri Lanka
apparently has no water quality legislation. In some cases water pollu-
tion is covered by general statutes (Bangladesh, Pakistan, and Thailand).
In other cases, there is specific water quality legislation (Malaysia,
the Philippines, Singapore, India, and Indonesia). As could be expected,
legislation that does exist relates principaliy to drinking water quality
because of the high incidence of waterborne discase.

Laws and regulations controlling air pollution from industrial
stationary sources are minima! 1n India, Indonesia, Pakistan, and Sri
Lanka. Recent legislation in Korera, Malaysia, the Ph.lippines, Singapore
and Thailand is designed to control emissions from stationary sources,
but the aecessary infrastructure for implementation is lacking. Legis-
lation to countrol air pollution attributable to motor vehicles is rudi-
mentary. Some countries and cities have regulations designed to control
traffic flow or to limit visable emissions, but enforcemeat is at best
sporadic, with the notable exception of Singapore.

Most of the littoral countries of the region, inciuding Bangladesh,
India, Malaysia, the Philippines, and Korea do not appear to have any
specific national legislation on coastal zone management; rather, as in
the case of India, it is left to the states. Other nations, including
Pakistan and Sri Lauka, are in the process of drafting national legisla-
tion.

Most countries have laws and regulations designed to protect
forests, controlling cutting and requiring rcoplancing, but they are
rarely implemented. The same is true with regaid to park and wildlife
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protection. Numerous laws have been enacted designating park preserves
and specifying endangered wildlife species and regulations for their
protection have been widely promulgated. Enforcement, again,

is generally deficient. 90/

4. Manpower and Training

One of the major constraints faced by developing Asian nations in
implementing their environmental - °d natural resource policies is an
inadequate number of trained personnel in relevant disciplines. An
ESCAP survey reported that there were inadequate numbers of trained per-
sonnel in Indonesia, Pakistan, Sri Lanka, and Thailand. 91/ The level
of trained manpower was believed adequate in Bangladesh, the Philippines,
and Singapore, but informal observations indicate that deficiencies re-
main in these countries as well. 92/

The need for trained manpower varies among nations. 1In a few cases
there is still a great need for people trained in traditional natural
resource management. Indonesia, for example, is in need of trained
foresters and technicol personnel of various types for employment in
watershed restoration vork. At the present time, the Indonesian govern-—
ment has only 400 foresters, or one forester for each 1160 square miles
and less than one for each timber concession. Seven times that number
would be more appropriate merely to effect an improvament in forest uti-
lization. 92/ The watershed restoration program in Java is limited to
just a few areas because of the scarcity of technicians in the fields of
so1l and water conservation. 2&/

Even in the countries where there may be an adequate number of
trained personnel in traditional areas, they are usually located in
the national or provincial capitals. For example, over half of the
trained foresters in Thailand work in Bangkok. The hardship of living
in the field and low salaries for field personnel discourage all but
the most committed from performing needad field work.

There appears to be a great need in many countries for trained
technicians to monitor air and water quality and to operate pollution
control equipment. There are rarely enough public health and sanitary
engineers, and there is no adequate technical work force to carry out
field, laboratory, and informaticn services programs. The development
of other essential envircamental cciences -- geology, hydrology, the bio-
logical sciences, and others -- is similarly hampered by insufficient
trained manpower.

Environmental management also requires the services of trained
people in eccnomics, law, planning, and the social sciences. Environ-
mental lawyers are required to formulate more suitable legislation and
to assist in its implementation. This is increasingly a recognized
need. Thailand's National Environment Board, for example, has created
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an Advisory Committee on Envirormental Law. 95/ An intergovernmental
meeting on environmental law in Bangkok, held in July 1978, reflected
"a new recognition of the importance of legal and institutional en-

vironmental management in the countries of Asia and the Pacific." 96/

Environmental economists are needed to show that environmental
goals facilitate, or are at least consistent with, the achievement of
existing development objectives. And they are needed for the more
routine tasks of setting economically reasonable ambient and effluent
standards. Environmental planners are needed to direct economic de-
velopment into areas where it is consonant with efficient resource
utilization and compatible with the ecosystem, or to formulate alter-
native modifications so that harmful effects are minimized.

Even where trained technical staff are available, the lack of
environmentally sensitive managers and decision makers may impede the
implementation of rational resource management. The ability to dis-
tinguish significant from insignificant issues, reasonable from un-
reasonable costs, and valid predictions from specious estimates 1is
essentiul to the implementation of environmentally sound economic
development programs.

Countries have responded to the shortage of trained personnel in
several ways. First, they have established short-term training pro-
grams, which often receive technical assistance from bilateral or
multilateral lending institutions. Second, they have developed their
technical training institutions. Some of the better known programs are
the National Biological Institute {including the Institute for Tropical
Biology) at Bogor, Indonesia; the University of Malaya Ecology Unit;
the Kasetsart University School ~f Forestry in Thailand; the University
of the Philippines, Los Banos Campus; and the Asian Institute of Tech-
nology near Bangkok. 97 / Third, they send students and government em-
ployees abroad, often with support from foundations, and bilateral and
multilaterel organizations.

A newly established regional environmental management, planning,
and education and training program is the WHO-sponsored Western Pacific
Regional Center for Environmental Planning and Applied Studies (PRPAS)
~ to be located in Kuala Lumpur. Center activities will include develop-

ment and implementation of teaching and training for prolessionals and
technicians in environmental health and related resource protection
issues, including environmental planning, pollution control, water
supply, and waste disposal.

5. Data-Gathering and Research

The ability of developing institutions to implement environmentai
policies is limited by the absence of adequate environmental data.
For many of the importart problems discussed earlier, there are neither
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comprehensive data on existing conditions or sufficient data over time
to estimate trends in environmental quality.

Air quality monitoring appears to be an exception to the general
rule. Air quality monitoring in selected urban areas was undertaken
through WHO-sponsored programs in 1973. Today there are ongoing air
quality monitoring programs in India, Indonesia, Korea, Malaysia,
Pakistan, the Philippines, and Thailand. Continuous air quality mon-
itoring with automatic instruments is regularly operated in Manila and
Seoul. Sufficient data has been collected in some principal cities to
show trends which justify new government sponsored pollution control
programs for the protection of public health.

On the other hand, there is little systematic information on the
nature of effluent discharges from industrial activities. Data on the
productivity of natural resource systems, such as fisheries and forests
are also generally deficient. Even where such data have been collected,
improper analysis often yields misleading results.

This situation could be improved wich the introduction and proper
installation of monitoring equipment and training of technicians. The
ESCAP regional survey indicated a need for better instrumentation and
technical assistance for its use. 98/

There is a need not only for better data but also for applied
research on specific ecosystems and their modifications. More research
on technology appropriate for solving existing problems is also re-
quired. Additional increases in agricultural productivity are depen-
dent upon improvements in watershed management, integrated pest control,
and multiple cropping systems. The innovative work at the Asian In-
stitute of Technology on water supply and human waste disposal repre-
sents an encouraging first effort at the type of technological innova-
tion needed for Asia in the field of environmental management .

6. Attitude of the Public

While a segment of the elite in most developing nations parceives
the need for better environmental management, this perception is
not widely shared by the general public. Environmentally destructive
behavior thus persists. Fishermen in the Philippines, for example,
continue to use dynamite on coral reefs, and agricultural settlers
continue to encroach on parks and reserves.

Popular education is one one way to increase awareness of the
necessity of ecologically sound development. While science instruction
at the primary and secondary levels of education is important, there is
also a need to show the relationship between the actions of individuals
and their ultimate effects in terms of agricultural and resource devel-
opment, urban and population growth, and other issues. 99/
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The school syllabi of many Asian nations include several disci-
plines that routinely include envirommental matters. But the needs of
the region would be better served bv a more specific commitment in the
field. Indonesia can be cited as a possible model for the developing
nations c¢f the region. It has launched a '"Popular Campaign for Environ-
mental Awareness' and has geared its educational program accordingly.
The effort in the Philippines, the only country in the region to <e-
quire environmental education in the school by law, is also noteworthy. 100/

Mass media are another essential tool in enhancing environmental
awareness. Radio, television, and newspapers are excellent means for
informing the vast majority of the population. While the quality and
quantity of newspaper articles on environmental 1issues ha: been increas-
ing, radio, television, and film have not been used sufficiently in
most cases to arouse public interest. Singapore and the Philippines,
however, have made exceptional use of these tools to heighten the en-
vironmental awareness among all segments of the population.

7. Bilateral and Multilateral Arrangements

The Association of Southeast Asian Nations (ASEAN) has made some
progress towards its goal of regional economic cooperation in its 10
years of existence. However, ASEAN has yet to deal with transnational
issues such as marine fishing and hydrocarbon recovery in the South
China Sea.

In 1977, the nations of Malaysia, Singapore, and Indonesia signed
a tripartite Straits Safe Navigation Scheme for the Malacca Straits in
order to minimize the potential for oil spills. The agreement limits
the size of tankers which can pass through the Scraits and establishes
a revolving fund to cover the costs of cleaning up and preventing oil
spills from transiting tankers. 101/

Several Southeast Asian nations participate in regional natural
resource management organizations. These organizations include the
UNDP/FAO South China Sea Fisheries Development and Coordinating Pro-
gram, the Southeast Asia Fisheries Development Center (SEAFDEC), the
International Center for Living Aquatic Resources Management (ICLARM),
and the International Rice Research Institute (IRRI).
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IIT. LATIN AMERICA AND THE CARIBBEAN

SUMMARY: Problems of desertification, soil erosion and deple-
tion, water and air pollution resulting from urbanization and in-
dustrialization, the destruction of eritical wildlife habitats, eco-
logically traumatic changes in climate, decreases in available water
supplies, increased incidents of flooding, rising levels of environ-
mental health problems, and the often permanent loss of renewable na-
tural resourccs are oll in evidence in Latin America and the Caribbean.

Economic and soctal demands to exploit natural resources as well
as open new lands for agricultural development have resulted in plac-
ing the resource lase of Amazonia, the Andes, and the lesser developed
areas of Central America under great pressure to yield short-term eco-
nomic gaine -- often at the expense of long-term productivity. A lack
of careful planning coupled with inappropriate development techno-
logtes has resulted in marked increases in severe environmmental manage-
ment problems.

These problems are, in turn adversely affecting major economic
investments. Irrigation water from polluted rivers has caused severe
damage to soils and crops. Soil deposited in reservoirs is threaten-
ing the viability of hydroelectric facilities throughout the region.
Deforestation has resulted in the loss of dry season water supplies
for urban areas. Fxport commodities such as beef and produce are
being rejected by other countries because of excessive pesticide
residues. FEconomically important forest industries may soon close
in a nwr'ev of countries because of near total deforestation. Pol-

lution of coastal waters is damaging coastal fisheries and tourist
beaches.

Explosive urbanization has placed severe strains on historically
inadequate vater supplies and sewage handling and solid waste dispos-
al facilities. Air and water pollution levels in major cities fre-
quently exceed health standards. The inadequacy (and often complete
lack) of sanitation facilities in high-density low-income urban areas
creates cerious health hazards. Gastrointestinal and other waste-
borne disease orgarisms are responsible for high morbidity and often
shocking infant morv.7ity levels.

Awareness of environmental and natural resource problems varies
greatly among the countries v the region. The public sector's re-
sponse to these problems is limited because of a general lack of fi-
nancial resources, technical, managerial and administrative expertise,
and substantial political commitment. At this time only the most de-
veloped nations in the region have begun to take substantive action
to address envivowmental Zscuec. To bring about a change in the way
environmental problems ave being dealt with, substantially increased
internaticnal aceistance will be needed in the areas of institutional
develcvment, manpower training, technical assistance and support for
environmental protection and resource management programs.
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Latin America as discussed here consists of 38 countries and
territories including Mexico and Central America, the islands of
the Caribbean, and South America. It covers an area of almost 8
million square miles with a population of about 350 million or
8 percent of the world's total. With an average increase of almost
3 percent per year the population will nearly double by the year
2000 to over 650 million. Over half of the population was rural in
1974, but with the rapid migration from rural to urban areas, 60
percent of the population was urban in 1978, and the proportion is
expected to grow to 75 percent within the next 20 years. 1/ lLatin
America will have many of the largest urban complexes in the world
within the coming decade. This growth, combined with rapid and
large-scale industrialization, can be expected to result in increased
environmental degradation and natural resource depletion with con-
comitant adverse impacts on society unless future deveiopmental
projects and plans incorporate concepts of environmental conserva-
tion, protection, and management,

Average per capita income in Latin America (unadjusted for dif-
ferences in the cost of living) is 2 to 3 times that of Africa and
Asia, but the majority of the population still subsists at poverty
levels. Fifty percent earn less than $130 per year and only 5 per-
cent earn mure than $2,600. g/

Three countries in the region are co:sidered "least developed
nations' -- Hairi, Honduras, ani Bolivia. Venezuela, Mexicc,
Argentina, and Brazil are relative industrialized, yet large portions
of their populations continue to live in poverty.

The major ecological regions include arid zones in much of
Mexico, northern South America, and coastal Chile and Peru; fertile
extensive forested mountain range which extends from Mexico through
Central America and the Andes of South America; vast tropical rain
forests in the Amazon and Orinoco River watersheds; and extensive fer-
tile temperate grasslands in southeast and southern South America.

The region also includes tropical islands in the semi-enclosed Gulf
of Mexico and the Caribbean.

Development and economic growth are basic goals in all of
Latin America. During the next few decades, many billions of dollars
will be invested in social, industrial, and resource development pro-
jects., All of the nations are under intense pressure to exploit
energy resources, improve agriculture, develop frontiers, and accel-
erate industrial growth. As a result, they arve increasingly exploiting
and consuming their own resources. Per capita demands for resources
and services are increasing at higher rates than the vate of popula-
tion growth, creating ever-increasing pressures on the resource and
service bases, and outstripping the economic and technical capabilities
of virtually every less developed country.
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Problems with population in most countries stem from poor distri-
bution as well as from excessively high numbers. While one or more
urban areas in each country suffer from extremely high human densities,
some tracts of land are capable of supporting larger populations. 3/
Colonization projects designed to achieve more logical and balanced
population distribution have been implemented in many countries, in-
cluding Mexico, Venezuela, Columbia, Brazil, and Nicaragua. Their
success or failure depends on the nature and adequacy of social,
economic, and environmental planning and careful management of the
natural resource base. 4/

A. Environmental and Natural Resource Problems

1. Productive Natural Resources

a, Forests

The forest resources of Latin America extend from Mexico through
Central America and the Andes of South America and include the great
tropical rain forests of the Amazon and Orinoco River basins.

Most environmentalists and government officials in Latin America
identify deforestation as the most crucial natural resource problem
in the region. 5/ The ecological consequences of deforestation include
altered hydrolugical cycles, increased erosion, a threat to the survival
of many species of flora and fauna, and destruction of the means of sus-—
tenance for large numbers of people who live within or on the margins of
forests. Through subsequent erosion and sedimentation, negative impacts
can also be measured on aquatic ecosystems.

Factors contributing to the continuing destruction of the tropical
forests are extensive agriculture, cattle ranching, colonization, high-
way construction, industrialization, mining, and hydropower development.
Major portions of the mountain forests have already been cut over in
order to accommodate agricultural demands. But the nutrients upon which
tropical forests depend are chiefly cycled through the vegetation itself;
the soil tends to be thin and unfertile., Thus, land available in such
areas 1s likely to be productive for no more than two to five years; it
then requires a fallow period of 8 to 20 years or more before agricul-
ture is again possible. Low fertility and prolific weed growth often
prevent further cultivation. The cutting of forests to provide grass-
lands for grazing livestock follows a similar pattern when fertilization
and weed control measures are not practiced. 6/

Extvemely large forested tracts are cleared annually by bulldozing,
cutting, burning, or aerial bombardments of herbicides, and later planted
with exotic grasses for cattle pasturage or a monocultural cash crop for
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export. Even when the fragility and low fertility of most tropical
soils are apparent, projects proceed with full government endorsement.
When the soils quickly lose what little residual fertility they once
possessed, it is more convenient for agricultural enterprises to move
operations to newly deforested areas than to attempt to restore fer-
tility to the old sites. 7/

Forests are being further exploited by small landholders, or
campesinos, Settlers, employing slash-and-burn agriculture, decimate
newly opened areas in a fashion similar to the large commercial enter-
prises, although the loss of fertility may be delayed because the
smaller tracts are less intensively utilized and some nutrients are
returned to the soil. Small landholders also remove timber for use or
sale as firewood, the most common energy source in rural Latin America,
or for lumber export. In Panama, small landholders have been known to
clear land for their own use and then, after several years, sell the
cleared land to cattle ranchers, 8/

Approximately 45,000 square miles of the tropical forests in
Brazil's Amazon Basin were destroyed between 1966 and 1978. Official-
ly authorized colonization and cattle ranching projects were respon-
sible for about one half of the deforestation, highway construction
for almost a quarter, and spontaneous colonization a full quarter.
Forestry production accounted for only 5 percent. 9/

In Paraguay forest resources have been seriously reduced. 1In
1945, 64 percent of the tota! land area was forested; by 1976, forests
covered only 37 percent of the total country, lg/ The tropical decid-
uous forests that once covered 90 percent of El Salvador have bteen
totail: destroyed by centuries of clearance for grazing, plantations,
mining, charcoal manufacturing, and, within the last century, the
spread of subsistence cultivation.'ii/

Haiti too was once heavily forested, but its forest areas now
occupy only 9 percent of the country. 12/ Deforestation is also named
as a principal environmenta! problem in the Central American countries, 13/

Tropical forests are extremely rich in number of species. At least
2,500 plant species are said to exist in the Amazon basin alone. 14/
This diversity is not merely valuable in its own right as a vast genetic
pool; it carries with it largely untapped economic potential as well.
According to a 1968 report, for example, of the 500 Amazonian species
thought to have commercial value, only about 60 were actually utilized.
0f those, less than a third were marketed in commercial quantities, 15/
It is a potential that is rapidly diminishing, however, as vast tracts
are cleared for a variety of other uzes,

Reforestation programs that do exist show a disturbing ecological
trend. Trees selected for reforestation are quick-growing "exotic'
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species such as Eucalyptus, Pinus, and Gmelina. Research on refore-
station with native specimers or natural mixtures is conducted only
at a few research stations, and such reforestation has not been at-
tempted in field experimcntation sponsored by government programs.
Their commercial value notwithstandiag, the newly introduced species
are capable of inhibiting natural regeneration and can lead to the
destruction of native plant species. Loss of dependent animals, in-
creased erosion, and biologic sterility of adjacent aquatic systems
are corollary results. Newly introduced trees may be less resistant
to local pests than native species, and the application of chemical
controls may be required. Research on reforestation is addressed to
growth rates, silvicultural techniques, nutrient requirements, and
pest management. It generally ignores the ecological impacts of the
wide-spread introduction of exotic species, 16/ The implications of
of this type of reforestation are just beginning to emerge.

b. Soils

The quality and quantity of scil resources vary widely in Latin
America. There are several geophysically distinct areas: tropical low-
lands, tropical highlands, arid and semi-arid regions including the
grasslands of Patagounia, and the savannas of the mid-continent, and the
alluvial flood plains of the Amazon and Orinoco Rivers. With the excep-
tion of the alluvial plains and the grassland plateaus, soils are gen-
erally low in fertility and highly erodible. Human concentrations in
these areas place heavy demands on soil productivity. 17/

As indicated earlier, nearly all of the nutrient material in ver-
dant tropical and sub-tropical areas is held in the vegetation itself,
and the underlying soils contain little fertility. When vegetation is
removed, land can soon become sterile and unproductive. This is in
marked contrast to the deep, rich soil under North America's deciduous
forests and grasslands.

The soil cover of much of the mountainous part of Latin America
and the Caribbean is heavily eroded and nearly sterile due to the re-
moval of vegetation, overgrazing, and overcultivation. Frequently,
after soil has been exposed Lo the sun, it can no longer support vegeta-
tive growth. This is particularly true of the laterite clays which,
when exposed alternately to heavy tropical rains and the strong tropi-
cal sun, may bake into a brick-like material. Dry mountainous terrain
which is only occasionally cultivated because of the unrealiabilitv of
rain is often susceptible to the most serious erocion. Where land :se
in mountain arcas is dominated by goat and sheep herding, wnod gathering
for charcoa’, or other activities which deplete the scant vegetation
cover, landslid:s and the total denudation of mountainsides often oercur. lg/

Ancient peoples of Mexico and Guatemala farmed tropical highlands
successfully, growing corn concurrently with fast growing bush beans,
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followed by vine beans using the standing corn stalks for support,
Selected young weeds were harvested as greens and the soil was covered
at all times and enriched by the legumes. In Peru, the ancient Inca
practice of terracing was efficient and protective of the soil.
Terracing fell into disuse when no longer enforced by ruling classes
after the Spanish Conquest, and these proven techniques are little
used in present monoculture agricultural production. 19/

In arid and semi arid regions -— the Piura area of Northern Peru
is an example -- a major soil problem is the build-up of salts and
waterlogging with acknowledged adverse effects on agricultural produc-
tivity. Both waterlogging and salinization, found in areas of heavy
water usage and inadequate diainage, are often a result of poorly planned
large scale irrigation schemes. The effects are cumulative and restora-
tion can be economically prohibitive, especially when tubewells must be
sunk to ameliorate waterlogging. 20/

Desertification of semi-arid lands, categorized as severe or very
severe, is being experienced in areas around the Gulf of California,
northern and central Mexico, Argentina, Bolivia, Chile, and Peru. 21/

The rich alluvial soils found in the narrow plains along the banks
of major rivers are anr all too limited resource. In the 500,000-square-
mile Amazon Basin, for example, only 5 percent is fertile alluvial soil
and much of this is not available for agricultural production because
of seasonal flooding. 22/

Other problems with soil of poor quality wre compounded by
the use of inappropriate agricultural technologies. Removal of the
natural vegetative cover exposes soil to wind and water erosion, leach-
ing, and loss of fertility. The delicate balances which have evolved
in natural ecosystems are disrupted by inappropriate agricultural systems
that rapidly consume available nutrients. Reduction of soil fertility
results in decreasing crop yields, and the economic return no longer
compensates for costs of production. Land is abandoned, or converted
to less intensive uses, and the cycle is repeated elsewhere with similar
results. 23/

Some of the region's soil resources are renewable; they can be
returned to a state of productivity by proper crop rotation methods,
fertilization, and nutrient supplements. Rata2s at which soil can be re-
vitalized, however, vary greatly. Tropical soils have notoriously low
renewal capacity and can require decades or centuries for complete resto-
ration. Data on soil recovery rates are sparse, methods of accelerating
recovery have not been researched, and long-term studies are non—existent. g&/

In some parts of the region, soil revitalization is no longer an
issue because the soil is gone, El Salvador's northern mountains,
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once covered with dense forests, have been described more recently as
"a rocky barren moonscape." 25/ An A.I.D. report on Haiti described
circumstances that amount to ecological catastrophe:

The native forests are nearly all gone. Most of

the deforested areas have suffered soil deteriora-
tion through erosion and loss of nutrients. The
nation's rivers carry large sediment loads, a pro-
duct of accelerated erosion which has seriously
jeopardized not only agricultural productivity, but
also irrigation works and the country's major hydro-
electric project. 26/

The importance of crop selection and methods of cultivation, how-
ever, is increasing!y understood throughout the region. Monocultures
of numerous varieties have Leen attempted with little or no success on
marginal soils, but hLave been moderately successful in areas of richer
soils, Governments are exploring new techniques for agricultural devel-
opment which include consideration of the complexities and limitations
of the ecosystems. Rangeland management needs are also recognized, Latin
American studies of techniques for increasing agricultural productivity
while maintaining soil fertility and stability have already produced
several encouraging developments that merit international support., 27/

¢c. Water Resources

In Latin America, dams are being built at a great rate in response
to rapidly increasingly demands for electricity, irrigation, industry,
and resource exploitation. Increased deforestation and cultivation of
steep slopes with resultant increased runoff, erosion, and sedimentation
have reduced the anticipated useful 1ife-span of these dams and resulted
in the need for costly remedial dams and flood control projects. 28/

There are presently over 138 dams in the region with supporting re-
servoir systems and many more under construction or planned. 29/ The
Itaipu Dam being constructed jointly by Brazil and Paraguay will be the
world's largest dam with the capability of generating about six times the
amount of electricity now produced by the Aswan High Dam. While dams
provide electricity, water for irrigation, flood control, access roads,
and tourism potential, they can also cause severe problems. The loss
of homes and farms in rich floodplains and valleys has required re-
settlement programs, resulting in severe social disruption. The loss
of valuable forests and riverine fisheries, and increases in various
human diseases such as schistosomiasis, malaria, and encephalitis have
been experienced throughout the region. 30/

d. Fisheries

Latin America has many river, lake, coastal, and deep water fish-
eries which have traditionally been an important food resource.
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But over-fishing, water contamination and excessive silting have
severely reduced fish populations,

Many of the high lakes and streams are severely contaminated by
mining and pulp mill operations, sewage disposal, and runoff of
agricultural chemicals which adversely affect the fish resource,

Mine tailings dumped into the sea have decreased yields in the coastal
waters of Chile and Peru, adversely affecting an economically important
fish meal industry. 31/ Lake Titicaca was once a highly imporktant
source of salmon trout, an introduced species, as well as of indigenous
fish, 1Its productivity has been markedly reduced as the result of
over-fishing, the use of dynamite fishing to increase the fish catch,
netting from spawning rivers and pollution of the waters. 32/ Extensive
river basin development, especially in South America, has altered the
ecological regime essential for continued fish propagation, Pollution
of coastal wetlands, marshes and mangrove swamps poses a serious threat
to estuarine, coastal, and deep water fisheries as these areas provide
essential habitats and nutrients; their destruction prevents breeding
of important commercial species of edible fish, shrimp and shellfish,

The highly important shrimp industry associated with Lake
Maracaibo, Venezuela, has been virtually destroyed as a result of
pollution from oil refining and petrochemical industries in the vicin-—
ity of the lake. Contamination by untreated sewage as well as deple-
tion of the shrimp and fish resources in Panama Bay has affected the
fishing industry which is dependent on this resource. 33/

e. Wildlife

Wildlife populations are dwindling rapidly in nearly every coun-
try in Latin America and many of the mammals (including the jaguar,
puma, ocelot, and several monkey and deer species), as well as reptiles
and birds once common to the tropical forests are now listed as rare or
endangered species. 34/

Wildlife researchers often are unable to isolate primary reasons
for declines in animal populations. There is no simple cause and effect
relationship; multiple factors contribute but data are not available to
place each factor in proper perspective, Estimates are based on declin-
ing yields or scattered field observations. Other than species listed
on international lists for rare and endangered species, priorities for
research on animal populations are not defined.

Destruction or degradation of habitat as a result of extensive de-
forestation, expanding agriculture, over-grazing by domestic animals,
and spreading industrialization is probably the most significant con-
tributing factor to declining animal populations.
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Over-exploitation is common when animals bring high prices in the
pet or skin trade, 35/ or when wildlife serves as an important food
resource. A significant reason for preservation is the dependence of
local people on wildlife as a source of animal protein. For example,
in the Huallaga Central Region of Peru, new settlers and the indigenous
population depend on wildlife for up to 80 percent of their animal pro-
tein. 36/

Programs to manage wildlife resources by selective harvest, protec-
tion of habitat or enforcement of wildlife regulations are not in evi-
dence. Without integrated approaches to fishery and wildlife management,
populations will continue to decline and at increasing rates. Some
species such as the West Indian manatee face extinction in the very near
future. 1In the next decade, many new species of animals will be added
to international endangered species lists,

2, Problems Attributable to Pollution and Other Residu§l§

a, Agricultural Chemicals

Agricultural chemicals have been the subject of a great deal of
study and attention in this region. These studies have shown that pes-
ticides have accumulated at hazardous levels in Latin America. The
widespread use of fertilizers has resulted in nitrate and phosphate
contamination of runoff waters, producing accelerated stream and lake
eutrophication and groundwater pollution. DDT and other persistent
pesticides have been used both for agricultural crop pest control and
malaria control for over 25 years since they were perceived to be rela-
tively cheap, effective, and persistent, and their use was promoted by
developed countries. Residual traces of these pesticides have been
found at dangerous levels in fish, shrimp, and animals in many areas and,
in Central America, have also been detected at high “evels in mothers'
milk., 37 Pesticide contamination of foods has had adverse economic
effects. For example, consignments of Central American beef exported to
the U.S. have been rejected by the U.S. Department of Agriculture due to
the presence of excessive levels of pesticide residue in the meat. In
1976, about 500,000 pounds of El Salvador beef were rejected when levels
of up to 95 parts per million (ppm) of DDT were found; the U.S. thresh-
hold level is 5 ppm. 38/

Restrictions by developed countries on the amount of chemical resi-
due on agricultural products have been enforced for years, yet these
countries do not prohibit or control the sale of excessively toxic pesti-
cides to developing countries.

Many insect rests have become resistant to DDT, requiring the use
of newer and more toxic pesticides such as parathion, organic phosphates,
and other compounds for their control. The use of pesticides for con-
trolling insect damage to agricultural crops contributes to the develop-
ment of resistance of insect vectors of human disease to chemical control.
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The health hazard from malaria and other insect-borne human diseases,
consequently, is increased.

Cases of poisonings and deaths from pesticides have been reported
in many Latin American countries. From 1971 to 1976, 19,300 medically
certified pesticide poisonings were reported in Central America, some
17,000 of those in El Salvador and Guatemala, or about 360 cases per
year per 100,000 population. (In the U.S., there are about 100
poisonings per year per 60 million population.) 39/ Unfortunately,
only the results of acute exposures are reported; no studies have been
conducted to measure the effects or the extent of chronic, low-level
exposures on the population-at-large who are exposed to posticide con-
tamination of their food and water supplies. 40/

While pesticide residues are the most studied residual in Latin
American environments, more research seems needed and alternative
methods for insect control must be developed and employed for agricul-
ture and environmental health.

b. Industrial Pollutiqﬂ

Industrialization is progressing rapidly in Latin America, es-
pecially in Mexico, Venezuela, Brazil, and Argentina. Although less
than 20 percent of the estimated potential industrial capacity of the
region has been tapped, the pollution thus far generated poses major
environmental problems. 41/ In urban areas of each country and at other
scattered sites where resources, geographic conditions and manpower
availability conbine to make industrial development activities economi-
cally attractive, specific pollution problems have been identified.
However, in general, government agencies reject proposed expenditures
for pollution contirol devices in favor of expenditures supporting
greater national productivity.

High levels of hazardous industrial air pollutants, dust or total
suspended particulates (TSP) and sulfur dioxide have been detected or
measured in many cities and scattered areas., Tre problems created by
pollution by asbestos, toxic arsenic, lead and mercury are increasing,
Arsenic is produced in smelting and found in mine tailings and wastes.
While arsenic occurs naturally in water supplies in parts of Mexico, El
Salvador, Chile, and Argentina any added amounts are believed to be
detrimental. Lead is a significant pollutant from smelting opcrations.
Mercury is a common pollutant: from plants producing chlorine and c:rtain
types of plastics. Chromium is a serious pollutant in waters dis.uarged
from most leather tanning factories. 42/

In Venezuela, the growth of large petrochemical and steel complexes
in the vicinity of Caracas, of oil production and handling facilities
in the north coast bay of Maracaibo, and the processing of iron ore and
generation of hydroelectric power in Ciudad Guayana in the last two
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decades have benefitted the market economy and dramatically increased
the country's GNP, but this growth has occured at the expense of ex-
tensive environmental degradation and resource destructioun,

High levels of of sulfur dioxide have been reported as a result of
thermoelectric power generation in Venezuela and from the metallurgical
industries and petrolaum refineries of Peru and Mexico. 43/

Mexico City, with its very large industrial complex and many small
industries, has one of the highest levels of suspended particulate
matter in Latin America. Foundries, metal processing, ceramic and paint
manufacturing operations, cement production, smelting, and other small
industrial operations contribute to the total pollution burden in the
enclosed valley of the city. 44/

Smelier wastes pose a serious air and water pollution problem in
Santiago, Chile. Reports from Central America and the Caribbean also
indicate existence and recognition of environmental degradation as a
result of industrialization, 32/ Special industries, such as fish meal
processing in Peru, cause bad odor and irritation of lungs and eyes due
to ammonia and hydrogen sulfide,

Most studies that have been instituted in the more industrialised
countries to measure toxic pollutants have found them to exist at
levels which exceed accepted health standards. It is likely that
industrial pollution is more of a problem than has been documented.
More monitoring and control are needed, particularly of water pollu-
tion,

c. Mining

Geologic exploration and development of the region have uncovered
a treasure chest of valuable mineral resources including petroleum, tin,
iron, bauxite, casserite, lead, copper, and silver., The development of
these resources has increased employment and improved national economics,
but has also created additional environmental problems. It has been
demonstrated that large extractive operations can be designed and planned
to minimize negative environmental impacts., Some countries in Latin
America have made efforts in this direction. 46/

Techniques to eliminate or reduce wastes from some mining operations
are available, but they are infrequently used. The long-term benefits
of control, such as reduced costs for health care, procection of fish-
eries and water resources, are ignored or not recognized; the short term
consideration of maximizing profit while reducing direct costs of pro-
duction takes precedence.
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Public support for pollution control is slowly developing. The
government of Peru has reimbursed campesinos along the Rio Mantaro for
damages to crops from mine-polluted irrigation waters. 47/

d. Coastal Zone Problems

Marine and coastal pollution is increasing. The concentration of
Latin American cities and industry along coastal areas creates enormous
problems with coastal pollution. Sewage from towns and resort hotels is
usually local but causes problems on tourist beaches. Dredging, coastal
erosion, and turbid water at the mouths of rivers also cause contamination.
Coastal pollution attributable to oil spills from tankers, from tanker
loading, and from flushing bilges with sea water is a particularly severe
problem in the Caribbean, where beaches are the principal attraction for
tourism and the population is dependent on fisheries. Aerial observation
of the seas into which the Amazon and Orinoco Rivers empty corroborates
the extent of the problem: brown turbid areas, only partially a result of
natural silt runoff, extend far out from the deltas. Sedimentation and
pollution destroy the coral reef and mangrove coastal habitats which serve
as essential breeding areas for marine fish and shellfish. Although monit-
oring activities have not been adequate, the effects of pollution are seen
in the alarming reduction of coastal fish catches and by observations of
reliable indicator plant and animal species. Both indicate dramatic
changes in the region's marine and coastal environment. 48/

3. Problem Affecting Urban Areas

The very large cities of Latin America are rapidly increasing in
population due to a high birth rate, improved longevity, and migration
from the rural areas. The largest cities (1979 estimates) are:

Mexico City 14.1 million
Sao Paulo 13.7 million
Buenos Aires 10.6 million
Rio de Janeiro 10.6 million
Lima 5.4 million
Caracas 4.2 million ﬁg/

Thirty-three Latin American cities have populations of more than half a
million. It is estimated that, by the year 2000, Mexico City and Sao
Paulo will each have 30 million inhabitants. 50/

Because of the enormous influx of migrants from rural areas and vill-
ages, squalid shanty towns can generally be found at the edges of most
large Latin American and Caribbean cities. The increase in urban population
puts a seveve strain on water supples, sewage and solid waste disposal
facilities and medical resources for disease prevention and control. 51/
Attempts have been made to solve these problems with varying degrees of
success. Governments have not been able to provide services to the new
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"overnight suburbs" which have appeared on the outskirts of major cities.
The extremely high human densities, coupled with inadequate or nonexistent
sanitary facilities, increase the threat of major epidemics and are of great
concern to international health agencies. Immunization programs, improved
quality of medical care, and advances in medical technology have helped re-
duce the occurrence of health crises.

a. Water Supply, Sewage Disposal and Solid Waste Collection

Water supply and quality are critical problems in every urban area
in Latin America. Water supply problems range from the lack of adequate
delivery systems to the lack of sufficient water for domestic and indus-
trial use. Solutions include appeals for voluntary restraints, water
shut-offs during periods of the day, and the construction of elaborate
and costly pipelines or reservoirs for transport of water to the cities.
Despite significant investments in the expansion of water supply facil-
ities during the last two decades, approximately one fourth of urban
residents have no direct water supply. 52/

Water quality problems result from inadequate sewerage and waste
disposal systems, 53/ and contamination oi large bodies of water which
supply urban arecas. Water treatment facilities capable of treating
beyond preliminary stages are rare; many facilities do not operate
efficiently and experience frequent and lengthy breakdowns. Treat-
ment plants rely on foreign parts for repair and maintenance which are
not readily available. 54/ This reliance on foreign equipment and tech-
nology impedes the development of an indigenous environmental control
industry to protect the public health and provide new job opportunities.

An estimated 60 percent of the population of Bolivia do not have access
to potable drinking water and 89 percent do not have access to sanitary
disposal of scwage resulting in a full range of gastroenteric disorders and
lowered resistance to other diseases. 55/ 1In Haiti only 3 percent of the
country's population has piped water, and in Paraguay raw sewage is dumped
into streams without treatment. 56/

To reduce dysentery and related diseases caused by water and food
sources, the Pan American Health Organization, the governments of Latin
American countries, and other agencies have established a program designed
to provide potable water to homes.

The solid waste problem in Latin American cities is increasing
not only because of the explosive population growth but to a lesser
degree from greater consumer product use and increased use of packaging
materials. Since the amounts of solid waste will increase exponen-
tially in the future, there will be even greater ‘voblems of collection
and disposal. 57/
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Solid waste disposal programs for the most part are still in the
planning and design stages., Disposal techniques have not improved ap-
preciably in the past decades, Solid wastes typically are dumped into
rivers, streams or open dumps, In most cases, waste disposal sites are
not selected or superviscd by any governmental unit, Wastes are merely
dumped in nearby convenient locations until those sites are filled or
wastes slide down the hillside. The dumps provide feeding areas for
disease-carrying rat populations and provide breeding habitats for
disease vector insects, In addition, they lead to the leaching and seep-
age of toxic and noxious materials into water supplies with a consequent
adverse effect upon public health,

Since dysentery and other gastroenteric diseases are endemic in many
of the countries in Latin Am2rica, in some places a special effort has
been made to construct scwerage systems, The Pan American Health Organi-
zation, together with national governments and other agencies, established
a 1980 goal to provide sewerage services for 70 percent of urban and 50
percent of the rural population., 58/ However, it will be extremely
difficult to meet this goal, whicﬁ—}equires an investment of $9.2, 59/

It is estimated that less than 10 percent of municipal sewage 1is
treated to primary levels, 60/ Improper disposal of human waste and lack
of treated water are major sources of enteric diseases and intestinal
parasites. This is an important problem in many of the countries of the
region, especially among the rural and small town populations, 61/

b. Air Pol.ution

Air pollution is a problem in the major cities of Latin America,
notably Mexico City, Caracas, Lima, Santiago, Sao Paulo, Rio de Janeiro
and Buenos Aires, Pollution problems in these cities far exceced similar
problems in the U,8. Motor vehicle emissions, burning of solid wastes,
and use of incinerators in buildings, combined with air pollution from
industry, cause very high air pollution levels, especially in those cities
like Mexico City which sulfer from thermal inversions and lack of air cir-
culation., Some cities are built in valleys or at the foot of mountains,
and pollution persists. Abundant solar radiation catalyzes nitrogen oxides
with organic compounds producing photochemical oxidants and ozone which
have adverse effects on public health and the economy. Coastal cities,
particularly on the Pacific coast. experience daily high pollutant con-
centrations gencerated by motor vehicles, Eg/

A regional air pollution monitoring network has been established by

the Pan American liealth Organization jointly with member countries. 1In 1977
it consisted of some 95 astations in 40 cities in 16 countries. This net-
work is continuing to cxpand and is currently supplying data on the levels
of suspended particulates and sulfur dioxide. 63/ Measurements show that

in come cases levels are three to four times g?Ehter than WHO recommended
limits, More than a third of the stations with two years of data show an
alarming increase in concentrations of measured pollutants., 64/
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The goals of the ten-year Health Plan for the Americas in-
clude the initiation of programs for prevention and control of air
pollution in the some 87 cities of more than 500,000 inhabitants,
and in others where problems may exist. 05/

Disease from air pollution is becoming more serious each year. 66/
Respiratory ailments are among the major causes of death in many countries.
Long-term exposure to industrial residuals has not been widely studied,
but may be causing undetected health hazards in industrial urban areas.

¢. Land Use Planning

Cities are expanding so rapidly and populations are growing so
quickly that proper land use planning is difficult. Many city services
and utilities are already overloaded. With limited budgets, expansion
of these essential facilities is difficult. There are a few examples
of advanced city land use planning but they have had varied results. 67/
Frequently, slum arcas are located on river margins outside of the cities,
or near floodplains, hillsides, or garbage dumps where essential services
are difficult to provide. The migration to the cities may be reduced by
providing some basic services to rural communities and by providing rural
dwellers stabilizing incentives such as land ownership and access to
markets for agricultural cropc. Some countries are attempting to disperse
industry, government agencies, and artisan craft production to areas beyond
the capital cities. Together with tax incentives and development projects,
this not only relieves congestion but also reduces the urban air, water,
and solid waste pollution problems. Assistance in land use planning is
critical not only for city development but also for national development
as a whole.

d. Noise

Noise is a serious problem in urban areas although it is not general-
ly so perceived. Citizens have gradually become accustomed to high noise
levels and are not aware of potential health hazards and to the one psycho-
logical stress of excessive noise. Automobiles, buses, and trucks, especially
in highly congested areas, contribute to high noise levels as do extensive
construction and rebuilding projects, industry, and airplane traffic. Noise is
also an occupational and health hazard in foundries and other industrial plants
and jetports. Some cities have legislation to restrict noise, especially from
vehicle horns, but this is only partially effective. Noise is a pollutant which
can be reduced by means of transportation controls and urban planning with pro-
vision for open space and park development,

e. Energy Supply

The production of oil has benefitted the cconomies and energy-producing
capabilities of countries such as Mexico, Venezuela, Ecuador, and Peru. As
noted elsewhere in the text the production of hydropower by the construction
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of dams is occurring rapidly. The lag between energy generation

and energy demand is being reduced as most countries have embarked

on major energy projects. Yet energy will continue to be a problem
because cities are expanding at such rapid rates. Unfortunately, new
energy must be transported longer distances because nearby energy sources
are fully utilized. Longer transportation distances frequently require
extensive improvements in delivery systems, either new roads or higher
transmission voltages. Each new system extracts environmental and economic
costs that can produce environmental shortcomings in other areas. 68/

4, Environmental Health

Major diseases of Latin America are carried by insects and rodents.
Therefore, environmental health programs focus on vector control. Any
decrease in the effectiveness of chemicals used to eliminate disease vec-
tors may result in greater outbreaks and prolonged epidemics. There is sonm
disturbing evidenre that vector-control chemicals have lost effectiveness
in the region. 6%/

Schistosomiasis and malaria are spread in part by project develop-
ments such as dams, reservoirs, and irrigation schemes, which provide
breeding habitats for disease vectors. 70/ Schistosomiasis (also called
bilharzia or snail fever) is a disease of humans caused by contact with
water infected by an aquatic worm that uses certain species of aquatic
snails as a host. It is spread by movement of infected people and
snails to new areas without proper sewerage and water facilities. The
prevention and control of this discase is so difficult that it is
spreading throughout South American and the West Indies. It is also
endemic in the Dominican Republic.

Malaria, however, is the most important disease vector in Latin
America. Large-scale DDT spraying programs during the 1960's resulted
in a decrease of the malaria-transmitting anopheles mosquito in all
countries and elimination in some. The Anopheles mosquito developed
resistance to DDT, however, and other more expensive and less persistent
pesticides were required. Because funds and effective controls are
decreasing, malaria appecars now to be increasing even in countries
which were once free of it. Drug resistant strains of the parasite
are also found in Central America.

Other diseases of concern in the region are: leishmaniasis; lepto-
spirosis (a protozoan disease in humans transmitted by rats); and chagas
(also a fairly common protozoan disease which has infected 3 million
people in South America alone). Chagas is transmitted by blood-sucking
triatome bugs which are resistant to DDT but can be controlled with
lindane. Encephalitis and yellow fever are transmitted by certain
species of mosquitocs, especially in jungle areas. While there are
few human cases except during occasional outbreaks, the discases are
particularly dangerous for those without specific immunity to them.
Vaccination against yellow fever is highly effective. Dengue fever
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is a virus transmitted by the Aedes aegypti yellow fever mosquito formerly
responsible for urban epidemics. Although the disease had been success-
fully eliminated from many countries, strains of the mosquito have now
evolved which are resistant to insecticides. 71/ Onchocerciasis is endemic
in Central America, causing eye problems similar to those problems caused
by the disease in Africa,

An important task to be performed by international assistance groups
is to point out health problems which result from environmental condi-
tions: air, water, and soil pollution. The experiences of highly in-
dustrialized countries can be presented to decision makers so that they
are clearly informed of past results, available options, and environmental
health costs. Informed decisions can then be made with knowledge of future
environmental and health effects, in addition to economic benefits and
short~-tecm gains.

B. Institutional Framework

1. Government Commitment

The awareness of many governments in the region of environmental
problems associated with development was heightened first by the 1972
United Nations Conference on Human Environment and later by environ-
mental conditions attached to financial assistance from some bilateral
funding agencies, including A.1.D., and international funding agencies
such as the World Bank.

In the early 1970's, several governments acknowledged that their
continued economic development would have significant impact upon the
continuing viability of their environmental resources. Governments
have attempted to incrcase commitments to environmental planning since
then. 72/ This acknowledgment however, is unevenly distributed through-
out society. Traditionally, academics and professionals are most re-
sponsive, but have limited influence on government policy.

Government commitment in the form of new legislation, however, is
inadequate evidence of resource management or environmental conserva-
tion. The effectiveness of legislation is dependent on financial support,
governmental motivation, social concern, and implementation mechanisms in
the form of meaningful regulations and enforcement authority. In Latin
America, as in other regions discussed in this report, institutional
capability for implementation of appropriate natirnal goals is still in-
adequate,

Various measures have been employed to assess the different national
levels of enviromacntal concern., Legislation does not reflect the actual
degree of commitment since many cnvironmental laws are not enforced.
Commitment to natural resource management can be measured to a relative
degree by determining the proportion of a national budget that is allo-
cated to it. However, many agencies have multipie functions, some of
which are exploitive to the point of being detrimental to resource manage-
ment objectives, making it difficult to assess which part of the funding
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1s for management and which part is purely for development, At present,
the best aassessment can be made through field observations that distinguish
between government rhetoric and action. 73/ Those observations indicate
that environmental management capabilities are logging.

The long range value of sound ecological practices on socioeconomic
development is yet to be effectively recognized by most countries in
Latin America. This is especially important because of the great market
value of the natural resources of the countries in the region. Environ-
mental resource commitment and ecological processes must be reconciled
with.socioeconomic needs in order to meet the basic needs of the popula-
tion now and in the future,

2, Government Agency Structure and Decision-Making Procedures

Countries of the area have evolved several different kinds of
organizations and structures to manage developmental planning, envi-
ronmental management and health protection. 74/ There appears to be
a close correlation between rate of developmgﬁt and the infrastruc-~
ture's capability to respond to environmental concerns. Fundamental
issues of political orientation and development policy have dictated
the locus of decision making authority in environmental protection.

The more developed countries of Latin America have designated
agencies and established institutions for dealing with environmental
problems. They have financial resources, technical expertise and
infrastructure not available in the less developed countries. VYet,
even the most industrialized countries do not have model control pro-
grams and their institutions are still in early developmental stages. 75/

Three countries have comprehensive national jaws and dominant in-
stitutions for environmental management. By presidential decree Vene-
zuela established a Ministry of the Enviroument and Renewable Natural
Resources in 1977 which combined several existing agencies into a
single environmental management and protection organization. It is
the only Latin American environmental agency at the cabinet level.
Colombia adopted a wide ranging code in 1974 estahblishing an Institute
for Development of Rencwable Natural Resources anc Environmental Pro-
tection within the Ministry of Apriculture. TIts code defines an
integrated policy including the treatment of atmosphere and natural
resources, protection of [lora and fauna, energy resource development
and conservation, urian and industrial development, and land use plan-
ning and conservation. 76/ Mexico enacted a federal law for prevention
and control of environmental contamination and established a Subsecre-
tary of Environmental Protection within the Health Secretariat in 1972,
and in 1977 created an Intersecretarial Commission for Environmental
Health. The Mexican Environmental Protection Agency was assigned
responsiblity for air and water pollution, effluent emissions, indus—
trial pollution, soil conservation, and land use. 117/

‘In other countries, eavironmental units have been established with-
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in existing ministries with a major interdepartmental coordinating unit,
Argentina created an environmental agency in 1973 within the Ministry

of Economy, and Brazil, a special secretariat for the Environment with-
in the Interior Ministry. In 1976, Ecuador created an Agency for Preven-
tion and Control of invironmental Poilution within the Health Ministry,

In Peru, the national Office for the Evaluation of Natural Re-
sources, created in 1962, was restructured with broader functions and
powers in 1969, The Office, which was originally in the natural re-
sources ministry, broadened its capacity and became a national organ
that acts as an advisor to the government in all environmental matters,
conducts integrated studies of the country's resources for eco-
nomic and social development, and collaborates in the formulation of
policies for use and conservation of natural resources.

Other countries have a similar structure but the coordinating
units have minimal power. These units evolved from the commissions
originally created to prepare for their country's participation in
the Stockhom Conference. Countries in this category include Cuba,
Puerto Rico, Bolivia, and Chile, In Central American countries, the
environmental unit is usually housed in the agricultural ministry, 78/
Central Americar countries have expressed their concerns about envi-
ronmental issues and have participated in regional mretings and semi-
nars to address particular issues., Guatemala's 1976 law, or environ-
mental protection created an inter—-agency committee composed of the
ministries of health, natur-l resources, agr.culture, defense and in-
dustries, but instilkutional constraints have limited the ability of
the committee and the agencies to respond to the problem, The forth-
coming 1979-1982 development plan is expected to place a high priority
on environmental issues. 79/

Little or no recognition of environmental management is seen in
the legislation of Haiti, Guyana, the Dominican Republic and the
Lesser Antilles. There are laws relating to narrow 1ssues of sanita-
tion, health and disease reduction, vesting implementation responsi-
bility in the health ministries, and occasionally minor environmental
regulations are assigned to housing and agricultural agencies, or local
governments,

A problem in many countries is that ministries are assigned dual
functions, one to regulate and the other to promote resource development.
The dual charge presents two serious problems. First, while criteria
to evaluate the success of conservation programs are lacking, economic
gains attributed to resource development are easily measured. Ministries
can show immediate economic gains for development projects, but must
await the results of long-term studies to demonstrate successes of regu-
latory activities. Second, it is impossible for a government agency to
maximize economic benefits of a resource base, and, at the same time,
impose regulations to protect or preserve the resource. 80/
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Latin American governments continue to subordinate environmental
protection concerns to economic growth, The private sector has not
shown an interest in contributing to envirommental protection and
governments continue to give priority to the private sector's develop-
mental goals. In some isolated instances, governments have made repara-
tion payments to those directly and adversely affected by the contami-
nating activities of industrial activity instead of requiring more
effective wastewater treatment. 81/

Tropical forests are viewed in terms of economic development rather
than in terms of ecosystem stability, genctic repositories, or water-
shed protection. Rivers have tended to attract attention as potential
hydroelectric sites, not because of their value for fisheries develop-
ment, recreation, or transportation, unless these have been seen as
appropriate parts of a hydro development project. For each resource,
considerations of development potential seem to outweigh conceruns for
the long-term stability of natural ecosystems,

The decision-making process is less varied from country to country
than agency structure. Public participation in resource decisions is
nearly non-existent. Govermnments rarely establish channels of communi-
cation to get public opinions on decisions, The very active press in
countries like Brazil and Mexico contributes to public awareness, and
provides the best channel for communication between government and the
public. The press commonly takes pro-environmental stands on environ-
mental issues; however, as in all regions, publicity is often a substi-
tute for action. 82/

A complex factor in the decision-making process in Latin America is
the variability of the relative strengths of the various branches of
government ., 83/ Ministries regulating natural resources are a part of
the executive structure and Latin American governments are characteris-~
tically dominated by strong executive branches, to the point, in some
states, that virtually all regulation and development is controlled by
the executive body. Only in a few countries do the legislative and ju-
dicial branches form a power base independent of the executive. In
countries with a strong executive branch, environmental decision-making
merely reflects the desires of those exercising the executive function.
Even in governments with more active legislatures, decision-making is
heavily influenced by executive powers. 84/

In a number of countries, quasi-governmental institutions playing
a significant role in development. National corporations or other
public authorities have been given responsibility for particular devel-
opment prcjects, The infrastructure thus created is basically used to
iderntify and cffer 1avestment incentives., The same infrastructures have
as yet unused potential for introducing environmental considerations
into new development projects. 85/

3. Laws ond Regulations

Most Latin American countries have laws and regulations designed
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to protect and preserve the environment and natural resources, includ-
ing forest and wildlife preservation, watershed management, national
park protection, and pesticide usage. Examples include the Forestry
Law of Guatemala (1974), the Forest, Soil, Water an? Fisheries Law of
Bolivia (1974), the Urban Planning Law of Bolivia (1973), the Water
Codes of Nicaragua and Ecuador (1972), the Health Law of Costa Rica and
the Forest Law of Paraguay (1972). Governments in countries with
tropical forest resources have laws requiring reforestation by logging
companies. Costa Rica's law is the oldest =-- adopted in 1942.
Nicaragua did not adopt a reforestation law until 1976. Government
officials, however, say the laws are "unenforceable." Guatemala for-
estry officials for example admit that national and foreign logging
companies ignore the laws and that the government has little control
due to inadequate budgets for enforcement or personnel. 86/

The conclusion is that, as in other regions, the existence of the
many laws is meaningless unless mechanisms are established for their
implementation. In most cases this has not been done because of inade--
quate budgetary support or lack of trained personnel. In other cases,
the laws and regulations are irrelevant to the variety of problems
within a country or are so stringent that people must violate them in
order to subsist, or laws have been adopted to give the appearance of
environmental concern, with knowledge that they are unenforceable.
Poachers continue to decimate wildlife; the many national parks that
have been established are not protected; watershed protection and
forest management laws are ignored. 87/

The fact that protective legislation exists is nonetheless a
positive factor. It is sometimes used selectively to protect critical
arcas or projects. Further, it represents public acknowledgment of
the need to address environmental concerns.

The need for enviroumental impact assessment similar to that re-
quired by the U.S. National Environmental Policy Act is not yet widely
recognized. The importance of such analyses will become more apparent
as national and international (unding agencies require consideration of
environmental impact as a condition to loans or grants for developmental
projects,

4. Availability of Qualified Manpower

A.L1.D., Missions report that lack of qualified personnel continues
to be a significant problem in all but the most developed countries. 88/

The more developed countries have an apparently adequate supply
of professicnally trained environmental scientists in such fields as
chemistry, biology, and physics. The demands for their services and the
disparity in salaries between private industry and government pose a
problem. However, at the present time about one-fourth of the countries
feel they have ac many trained professionals as needed. Other countries
routinely depend on specialists [rom other countries or interna-
tional agencies, including A.1.D., FAQ, PAHO, and OAS. 89/
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The most notable lack of personnel is at the paraprofessional and
technician levels. As a result, professionals must use valuable time
on tasks which cou.d and should be performed by a trained cadre of tech-
nicians. Whereas the countries may have professionals to analyze data
or operate sophisticated electronic equipment, there is a significant
lack of personnel capable of collecting data or for maintenance of the
laboratory equipment. In addition, government agencies do not in-
clude budget items for positions between professional scientists and
the general labor force, nor for training programs for supervisors.

.Administrators, lawyers, and economists cognizant of environmental
problems and developmental needs are essential for program planning,
management, and implementation. While Latin America has a larger pool
of trained personnel to meet these needs than other developing reg‘ons,
it is still inadequate. The importance of environmental administra-
tors, lawyers, and economists has been described in an earlier sec-
tion of this report. Expertise in natural resource economics is a par-
ticulary critical need in Latin America. Countries in the region are
moving forward with public sector support for industrial, agricultural,
and commercial programs without benefit of sound economic appraisal of
the natural resource commitments involved. Major development and re-
colonization projects are frequently instituted with only superficial
cost-benefit analyses, disregarding the economic significance of natural
resource assets. 90/

Training Programs

Most Latin American countries have made serious efforts to estab-
lish training programs designed to ensure availability of qualified
manpower, and to upgrade professional levels in environmental sciences
by instituting environmental curricula in the university systems.

Many countries have also designed environmental education programs for
elementary and secondary school levels to stimulate interest in the en-
vironmental sciences. Mexico has had notable success with its programs
for professional training in environmental health, watershed management
and watershed modelling. Venezuela, with UNEP support, includes envi-
roumental science in its engineering curricula. Brazil has assigned
environmental research responsibility for each different ecosystem to
regional universities., 91/

Governments have obtained technical and financial support from
international agencies such as PAHO, UNEP, FAO, UNESCO for seminars and
workshops addressing various aspects of problems related to pesticide
usage, forestry, coastal zone management, river basin planning, and
tropical wildlife. The seminar-workshop training programs have proven
valuable in solving specific manpower training needs, but their princi-
pal value is public education.

Important contributions to training programs have been made by pri-
vate organizations such as the Ford and Rockefeller Foundations and the
World Wildlife Fund. 92/
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A critical deficiency in the total education program is the lack of
technician or sub-professional education curricula. Pilot efforts in
technical education have been attempted in a few countries, such as
Venezuela and Guatemala, but were not of sufficient duration.to evalu-
ate their success. Subprofessional training programs are plagued by
their own success. Technicians successfully completing the programs
usually continue training and education in order to gain positions at
the higher salaried professional levels until they receive fairly high
compensation in salaries or appropriate professional recognition. The
rapidly developing industrial sectors in the region offer professionals
and technicians employment at higher salary levels than the public
sector is willing or able to offer.

5. Research Facilities and Data-Gathering Capability

Excellent research facilities can be found in the more affluent
countries of the region, including Brazil, Venezuela, and Mexico.
However, in spite of new expansions of research capacity, most countries
cannot keep pace with environmental commitments,

Data-gathering capabilities have improved, although advances in
information retrieval systems have not improved concurrently. At pres-
ent, more data are collected than can be utilized in environmental man-
agement decisions simply because the data are not available to all poten-
tial users. Much of the data generated by a research group or facility
is not distributed widely within the region or even in the country it-
self. 1In fact, the research data of one ministry may be unavailable or
unknown to other ministries or even to different divisions in the same
ministry. Improvements in data retrieval and distribution systems and
improvements in data generating mechanisms are critically needed.

Comprehensive water and air monitoring systems have not been estab-
lished even in the most scientifically advanced Latin American states.
The methods and equipment required to identify the presence and levels of
environmental residuals are expensive and sophisticated. Only a few re-
search centers, often limited to one in each country, have the capability
to perform complicated analyses required to identify specific residuals
and to determine existing levels. Research laboratories are equipped and
staffed at minimal levels and therefore can respond only to the most
critical situations. As a result, there may very well be unusually high
concentrations of dangerous environmental residuals that have not been
studied or reported. In most cases, residuals are first noted when an
effect has already been produced, such as a fish kill or the destruction
of come indicator vegetation.

Another problem 1is the lack of available scientific journals for
the publication of resecarch reports. If more journals similar to the
Venezuelan Interciencia were published, information might be more
accessible to a wider audience of researchers and decision makers. 93/
A common frustration of Latin American researchers is that they must
rely on low distribution, in-house publications that are not reviewed
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or indexed by international publishers, or on the large international
journals which are typically not in Spanish or Portuguese.

6. Environmental Education for the Public

Countries in Latin America have established modest environmental
education programs aimed at the general public. Efforts include comic
book presentations, billboards, adult education courses and periodic
messages in the media. Major newspapers carry educational articles on
environmental issues initiated by either the newspaper or government
agencies. International organizations such as UNESCO and UNEP and
non-governmental conservation organizations have been helpful in design-
ing educational programs and providing funds for their implementation.

Public awareness of the need for resource conservation has increased,
largely as a result of government education programs and news coverage
of environmentally oriented activities. Those segments of the popula-
tion with high rates of illiteracy, especially in remote rural and under-
developed areas, are least aware of environmental problems.

In spite of the lack of public participation in decision-making,
public environmental education programs are valuable in developing public
feeling which will support environmental planning. The programs will
also encourage students to seek careers in envirommental management as
well as increase sensitivity to the environment in daily activities.
These public programs should continue to receive governmenl support,

7. Participation in Bilateral and Multiiateral Arrangements

- The increase in bilateral and multilateral arrangements to deal
with transnational environmental resources in Latin America is an en-
couraging sign for environmental management. International groups
studying river basin development, such as the Comision Tecnica Mixta de
Salto Grande and the Rio Parana Commission Study Group, are most common,
and deal with a with a variety of transnational environmental issues
associated with hydroelectric development. The bilateral and multi-
lateral commissions are staffed with top scientists and planners from
the ministries of each country and receive substantial support from
their respective governments and international organizations. The com-
missions operate outside the bureaucratic constraints of their sponsor-
ing governments and are better able to cope with problems. In most
cases, tne commissions are able to establish standards and guidelines
more effective than the regulations of each country involved. For
example, the recently signed Amazon Cooperation Treaty for development
of the Amazonr Basin emphasizes environmental concerns in the development
process. 94/
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The United Nations Conference on Science and Technology for
Development, to be held in Vienna in August 1979, has sparked interest
throughout Latin America. Several regional conferences have been held
to discuss mutual concerns that should be presented at the conference,
As a result of this increasing multilateral interest, Central American
scientists have taken steps to create a Central American organization
for natural resource scientists,

International agencies have demonstrated considerable interest
in assisting governments of Latin America to develop the institutional
infrastructure needed for environmental protection. The Pan American
Health Organization (PAHO) is the oldest, focusing its programs on prob-
lems of health uand sanitary engineering. Its Pan American Center for
Sanitary Engineering and Atmospheric Sciences in Lima, Peru, supervises
an air monitoring network (REDPANAIRE) which consists of stations in
14 countries. The UNDP has been active ir environmental projects in
Argentina, Brazil, and Venezuela. 1In the state of Sao Paulo and in
Guanabara Bay in Brazil, and in Mexico and Paraguay, it is participating
in major envirommental sanitation projects. The FAO studies renewable
natural resources in its Environment and Development group located in
the Regional Offic2 in Santiago, Chile. UNESCO, principally through its
Man and the Biosphere Program, supports several projects while the OAS
has a regional development program which deals specifically with manage-
ment of natural resources and the environment. 95/ Financial organiza-
tions like the Inter-American Development Bank and the World Bank have
expressed repeated interest in the subject and have the capacity to
take part in projects linked in the environment. World Bank projects
approved for fiscal 1978 include water supply and sewerage projects for
Brazil, Colombia, Haiti, Nicaragua and Paraguay. 96/ The Caribbean Sea
area, including the West Indies, the (reater and Lesser Antilles, and
adjacent countries of Mexico, Central and South America, is at present
the object of a joint UNEP/ECLA Caribbean Environmental Project (CEP).
Plans for project direction were described at an August 1978 meeting.
At present there is lack of defined environmental policy objectives at
national levels, minimal data base, minimal regional cooperation and
communication, and minimal technology transfer. Eight targeted areas
for the CEP plan are marine pollution, coastal zone management, natural
disaster preparation, environmental health, tourism, human settlements,
industry, technology, energy, and natural resources.

In addition to defined multilateral arrangements, symposia and
conferences on specific environmental topics have been convened and have
heightened interest in cooperative studies. Established research centers
in several countries have taken on an international flavor through sci-
entific staff exchanges and a broader focus on environmental problems,
Research centers in Brazil, Venezuela, Costa Rica, and Mexico have
becomeinternational centers for tropical research.
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The increasing exchange of development technologies between Latin
American neighbors will foster the cooperative planning attitudes that
are beginning to develop between countries. Cooperative development
projects will mandate cooperative environmental analyses for inter-
national decision making. International funding agencies encourage
cooperative studies and should continue to provide technical assistance
to multinational ventures.

8. Non-Governmental Organizations

Environmental organizations are active in Latin America, particu-
lary in more developed countries. Argentina, Brazil, Venezuela, and
Mexico have associations dedicated to the prevention of air pollution.
Committees for the conservation of nature are found in most countries
in the area. 97/ These organizations, although smaller and less well
organized than those in developed nations, are increasingly pressuring
national governments to respond to environmental concerns. An example
of this was the 1978 Central American Regional Environmental Conserva-
tion Conference attended by non-governmental conservation organizations.
The Conference, partially supported by A.I.D. funding, proposed the
formation of a Central American and Panama conservation organization,
established environmental concern priorities and initiated plans to in-
fluence national governments to respond to needs for envirom.ental wan-
agement . 98/
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IV. NEAR EAST

SUMMARY: Major envirommental resource problems of
the Near East are depletion and pollution of water re-
sources and desertification. Other problems, especially
poor land use practices, deforestation, and high popula-
tion growth, have disturbed the delicate balance of the
region's ecosystem. Cultural and wildlife resources
suffer as a result of pollution and soil erosion. The
unavailability of safe water to many people has led to
serious health problems. At times, the very solutions
undertaken to correct water resource problems increase
the incidence of water-associated disease.

Industrialization ‘as increased the rate of environ-
mental resource degradation. Wastes from mining and oil
drilling, industrial discharges, and residues from agri-
cultural chemicals pollute water supplies in the absence
of adequate treatment facilities. Marine pollution
damages protein sources.

Urbanization puts a severe strain on water supplies,
sewerage and solid waste disposal services, and disease
prevention programs. Because cities expand rapidly, proper
land use planning is neglected, and water supply systems
are inadequate. Without appropriate sewerage facilities,
wastes mix with surface and ground water to cause severe
health hazards. Air pollution, solid waste, and noise
further contribute to urban decay.

The severe depletion of water and soil resources
has forced some Near Easternm countries to create institu-
tions to manage their remaining resources carefully. How-
ever, these institutions have not translated the official
concern into effective resource management programs.
Financial and manpower deficiencies and other pressures
have impeded institutional improvements. Increased pressure
*o develop economically will further increase the drive
toward industrialization at the expense of the emviromment.
Efforts by international organizations have been welcomed
but insufficiently utilized.
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The Near East, for the purposes of this report, is that
geographical portion of the world which extends from Morocco
across North Africa into Asia, to Afghanistan in the east and
the Arabian Peninsula in the south. The region consists of 22
countries 1/ with an area of almost 5 million square miles
and a population of about 232 million people. With an average
population increase of nearly 3 percent per year the population
can be expected to nearly double by the year 2000 to over 413
million. 2/ Except for Israel and Lebanon, these countries share
a single religion, Islam, although there are important rcligious
minority groups within most. They share also a dramatic shortage
of certain natural resources, notably water and cropland.

This is a region of arid and semiarid lands, characterized
by a climate with low precipitation and warm temperatures for most
of the year. Throughout the entire Near East, although climatic
conditions have not changed, 3/ most existing ecological systems
have been extensively modified by man; they would not revert to
their natural state even if they were left undisturbed for years. 4/
The environment remains cne of shifting zones of exploitation and
settlement. Carrying capacity varies in response to natural
environmental fluctuatjon, intensity of resource utilization, and
governmental management schemes.

Traditionally, poor land use practices, especially over-
grazing, excessive fuel gathering, deforestation and improper water
management, have resulted in soil erosion, desertification and the
salinization and waterlogging of irrigated land.

Recently environmental degradation has worsened, particularly
as a result of high natural population growth, increased industrial-
ization, migration to urban centers, and the abandonment of tradi-
tional land useand cultivation techniques. This section of the
report will examine all of these problems, as well as efforts
within the region to deal with them,

A. Environmental and Natural Resource Problems

1. Productive Natural Resources

a. VWater

Throughout the Near East, natural population growth and
migration to urban areas have resulted in significant increases
in the demand for severely limited water resources. Urbanization
and modern technology have increased per capita use, and new indus-
trial development has adled to the demand. Some countries do not
adequately capture the supply of water available to them. 5/
The expansion and intensificaticn of irrigated agriculture has
created basic water use .onflicts between the allocation of water
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for agricultural, domestic, and industrial use. At the same time,
agricultural, industrial, and urban residuals have accumulated in
amounts which serve to reduce the already scarce water supply.

At present in the Near East at least half of the urban popula-
tion and the majority of the rural population are without an ade-
quate, safe water supply. 6/ Without sources of pure water, inhabi-
tants turn to available and often unsafe supplies. All the coun-
tries of the Near East suffer from this problem to a large extent,
some -- Afghanistan, 7/ Tunisia, 8/ and Jordan 9/ -- perhaps more than
others, although exact figurcs are unavailable.flg/

Although they contribute to an increased water supply, water
resource developments, particularly reservoirs and irrigation
systems, have also expanded the habitats which breed schistosomiasis.
Within the last twenty years the reported incidence of this debili-
tating parasitic disease has increased dramatically throughout
the region. 11/ Schistosomiasis presents a particularly significant
environmental health problem in that it is difficult to control and
impossible to treat victims successfully.

Sound planning can reduce the adverse impacts of water resource
projects, including the incidence of schistosomiasis. In Egypt, for
example, although epidemic levels of schistosomiasis were predicted
at the inception of the Aswan High Dam project, recent studies suggest
that those fears were exaggerated. Other predictions were that more
water would be lost than gained from Lake Nasser through surface evapora-
tion and underground secpage, that the dam would trap silt needed down-
stream for essential nutrients, and that slowing down the rate of water
flow would cause waterlogging and soil salinity. 12/ These consequences
do not appear to have materialized to the extent gﬁticipated. 13/

Because of Epypt's progressive government programs, 14/ water qual-
ity and supply have generally increased over the last forty years. 15/
Moreover, while recent reports of a 50 percent decline in the incidence
of schistosomiasis in the rural population during the same period should
be viewed with caution, 16/ -- 20 to 30 percent of the population contin-
ues to suffer from the discase —-- the threat of substantial new outbreaks
does appear to have been reduced. Other countries however, have not fared
so well. 1In Morocco, for example, malaria and schistosomiasis have increa-
sed. 17/

Other common development-related diseases occurring within the
region include gastrointestinal illnesses, often the result of high
levels of contamination in water, milk, or food and localized mal-
nutrition, caused by food shortages, associated with flooding, drought
insect destruction of crops, and general crop failure. 1In addition,
there are localized health problems associated with high level
expcsures to toxins and particulates in some agricultural and in-
dustrial work sites. 18/
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In general, introduction of modern water exploitation
technologies, such as powerful diesel well pumping systems, often
create increased strains on limited water resources by increasing
depletion rates ("water mining') and concentrating water distri-
bution in a more restricted area. These modern wells frequently
reduce water levels or dry up traditional wells, driving localized
migrations to the captive water source. Such resettlement activ-
ities, in addition to causing local political problems, intensify
cultivation and grazing in a smaller area, and thus often exceed
the land's carrying capacity. 19/

Water mining often results in surface subsidence, with
associated problems of canal gradient disruption, salinization,
and structural damage. Another potential consequence is salt
water intrusion, which pollutes aquifers in coastal areas.

Because of the increased urban and industrial demands, as
well as the consequent degradation of water quality, the supply
of water for agriculture may well be falling. This could depress
future food supplies with obvious and serious implications for the
Near East's inhabitants. 20/ Whether or not such shortfalls are
averted depends heavily on the success of national and international
water use plans, laws, and regulations, as well as on the pace of
economic development and population growth.

b. Forests

Although, in ancient times, extensive forests existed through-
out the upland areas of the Near East, they have been largely
destroyed through cutting for both fuel and timber. 21/ The region's
remaining forest resources are restricted to moderate stands in
Algeria, Iran, Morocco, and Turkey, with small forests in Afghan-
istan, Israel, Iraq, Lebanon, Libya, Syria and Tunisia. These
forests are threatened by a continuing demand for local lumber
(especially for house lintels, rafters, doors, and window frames)
and for wood for rural energy, frequently in the torm of charcoal,
Some reforestation programs -- focusing on watershed management--
have been initiated in Israel, Lebanon, Iraq, and Tran.

¢. Fisheries

The Near East has a moderately developed fishing Jndustry which
concentrates on the small scale harvesting of marine life through
a variety of methods. Principal marine fishing areas include the
Aegean Sea, Cuspian Sea, Eastern Mediterranean, Gulf of Oman (the
Ras al Hadd area), coast of Morocco, Nile Delta, Sea of Marmara,
Shatt al Arab (at the head of the Arab/Persian Gulf) and the Red
Sea (the Babel Mandeb area). There is limited exploitation of fresh
water species along the Fuphrates, Nile, and Tigris Rivers, and a
highly lucrative industry in the recovery of sturgeon eggs (caviar)
from the Caspian Sea.
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Fisheries are adversely affected by coastal and marine pol-
lution, especially in the EasternMediterrancan and the Caspian
Sea. Destruction and pollution of coastal wetlands, marshes and
mangrove swamps (Gulf of Aqaba) also threaten estuarine and coastal
fisheries, areas providing essential living space and nutrients,
by preventing breeding of important commercial species of edible
fish, shrimp and shellfish.

One unfortunate result of the Aswan High Dam in Egypt is
that fishing at the mouth of the Nile has been reduced because
the water carrics less organic matter and nutrients. 22/ Egyptian
losses are being partially offset, however, by the development of
a fishing industry in Lake Nasser. 23/

d. Croplands and Grasslands

Because the livelihood of most rural populations is sub-
stantially dependent upon the land, the desertification and aban-
donment of croplands are among the most pressing problems the Near
East faces. Fven careful management and irrigation of soil pro-
duce their own hazards which some countries have alrecady
encountered. 24/ “

Several factors influence the continued health of cropland.
First, the fragile ccology of semiarid regions makes the habitat
vulnerable to deterioration. 25/ The forme of land use such as
shifting cultivation, nomadism, and secasonal grazing, which were
maintained for centuvies, no longer hold deterioration in check.
Even under optimum conditions, land use in the Near East today
necegsitates the intensive exploitation of the limited areas of
irrigable croplands, large areas of arid and semiarid range-
lands, and the moderate exploitation of rainfed croplands.

bDue to the breakdown in tribal authority and population
growth, economic pressures have compelled cultivators to shorten
fallow cycles and use the land more intensively. 26/ These pres-
sures are exacerbated by poor land preparation, lack of mulching,
farming of steep slopes, lack of contour plowing, and the transfer
of inappropriate modern agricultural methods such as deep-plowing
(at least 10 inches deceper than traditional methods) .

Overgrazing of annual grasses, brush, shrubs, and low trees by
cattle, goats, shcep, and camels detracts {rom the land's carrying
capacity by destroying vegetative cover; 27/ the soil then is either
blown or washed away. Onco the soil has gone, the land loses its
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ability to support vegetation. Under such pressure, grasslands
rapidly deteriorate to desert-like conditions.

Soil erosion 1s further advanced because in many areas the
Increased population continues to forage further and further
for fuel, stripping roadside stubble, weeds, brush, shrubs, and
trees. Once the land is stripped, inhabitants move on, usually to
urban areas. In Afghanistan's Helmand River Valley local farmers
now find it more profitable to cross the borders to work in Iran
than to resurrect their denuded cropland. 28/

In at least one place traditional land-use has been altered
for the better by government intervention. The Jordanian govern-
ment successfully attempted to control soil erosion by reestablish-
ing a former livestock management scheme in which an area was
designated for the use of a specific owner. This had the effect
of preventing livestock owners from allowing their herds to graze
on lands owned by others even if thelr own were insufficient. This
policy encouraged the retention, r *“her than sale, of livestock on
the hoof since the amount of lanc an individual received depended
on how many livestock he owned, and t'erefore depressed the pro-
tein supply. Such policies do, however, encourage individual
owners to prevent erosion. 29/

Most governments have not fared so well. 1In Iran, land re-
forms displaced traditional patterns which provide for 'contract-
ing out' by the owner of all tasks, such as plowing, supplying
fertilizer, water and seeds. After the land reform, the new and
uninitiated owners attempted to perform all tasks themselves, and
frequently failed from lack of knowledge, leaving the land to
erode. 30/

The terrace systems in the Jubal Nafousa in Libya and in
Tunisia have experienced productivity decreases and maintenance
difficulties because the labor required for their success has been
attracted to urban and industrial activities. In Yemen, as well,
where most of the cultivated land is terraced on steep slopes to
prevent erosion, more than one million Yemenese have left to work
in Saudi Arabia, and very few able-~bodied men are left to till the
land and maintain the terraces. Some have returned with enough
money to buy tractors, necessitating destruction of terraces so
that the farmers can use the new motorized equipment. 31/

Another major soil problem in semi-arid and arid regions
especially in irrigated areas, is the accumulation of salts.
Waterlogging occurs in areas where water is applied without proper
drainage. Both waterlogging and salinization are often the cumula-
tive results over time of large-scale irrigation development schemes,
as well as naturally-occurring waterlogged areas,

Extensive areas in the Near East -- the Helmand Basin in



- 134 -

Afghanistan and the Mesopotamian Plain of Iraq, for example., —-
suffer from severe salination. The increasing salinity of the soil
and resulting lower productivity may be due in some more developed
areas, such as Israel, to the use of too-efficient irrigation
schemcs. 32/ If drainage is inadequate in water-efficient irri-
gation schemes, salts remain and build up in aquifers. Thus,
highly refined techiniques like drip irrigation, (water applied
through small plastic tubes supplying exactly the right amount

to the root zone) may result in increased salinization, because
there is no excess to carry away the salt.

Two major marshland areas, in the Nile Delta and Hor al
Hamara (at the confluence of the Tigris and Euphrates), have
also been threatened. In keeping with traditional practice, the
marsh is periodically burned to improve pasturage. Diversion and
reallocation of drainage water in the basins have also resulted in
local degsication of the areas.

e. Wildlife and Natural Areas

In the Near East, except for Israel, there is a limited govern-
mental commitment to the protection of wildlife and the management
of natural areas. The principal pressures to exploit wildlife and
natural areas come from uncontrolled sport hunting and agricultural
development, deforestation, over-grazing, and water pollution. Use
of wildlife as a source of food is marginal due to the historical
decimation of animal population levels and the isolation of remain-
ing wildlife habitat.

Due to the lack of basic inventory data it is difficult to
assess the current status of specific species. Wildlife research
has been directed more by individual interests than by national
priorities. lack of reliable wildlife data has forced govern-
ments to focus on preservationist legislation in place of manage-
ment techniques.

An encouraging sign is the current interest of a.number'of
countries, notably Egypt, Jordan, Iran and Saudi Arabia, in the
development of natural areas. 33/ Many national tourist boards
recognize the potential visitor interest in seeing wildlife and
have encouraged the development of such areas. In Tunisia, for
example, there is a migratory bird sanctuary which has drawn
moderate numbers of European birdwatchers. 34/

f. Cultural Resources

Throughout the Near East, large and small scale development
activities are resulting in the unprecedented disturbance and
direct physical destruction of archaeological and historical sites
of significance to world and regional cultural history. Qi/
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Cultural values are often inadequately considered in the
planning process as the benefits of these resources are diffi-
cult to assess in monetary terms. Thus, in Iran, a decision was
made to develop a large steel complex at Esfahan, despite the
findings of an environmental impact assessment that the rapid
industrialization and population growth threatened culturally
important historical monuments, and that alternative locations
were therefore more suitable. 36/ 1In spite of strong protec—
tive legislation, Iraq constructed a major road which destroyed
archaeologically significant portions of Babylon. 37/

The long tradition of reusing archaeological and historical
building materials is a wildespread cause of damage and destruc-
tion to these resources. In Yemen, for example, the remains of
ancient structures are commonly pulled out of place, transported
by truck, and used as building materials for new dwellings.

2, Problems Attributable To Pollution and Other Residuals

a. Industrial Pollution

Industrialization is progressing rapidly in the Near East,
especially in Algeria, Egypt, Israel, Iraq, Iran, Saudi Arabia,
and Turkey. 38/ At present, industrial pollution is confined to
large cities, ports, and resource processing areas such as oil
fields and mines. Although most countries recognize the need to
combat pollution, controls are generally inadequate.

The adverse impacts of Near Eastern industrial pollution are
felt at the local, regional, and international levels. The produc-
tion of cement, a widespread industry, has adversely affected air
and water quality, vegetative growth and palatability, and human
health., 1In Egypt, the Nile has become seriously polluted between
Cairo and Alexandria as a result of rapid industrial growth. The
potential for safe water reuse has diminished accordingly. The
current plan to supplement the water supply of Amman, Jordan, with
water from the King Talal reservoir is threatened by combined urban
and industrial pollutants, principally fecal matter and heavy
metals f{rom the Zarqa Basin, which are collecting in the reservoir. 39/
Urban and industrial wastes in the Mediterranean Sea have severely
degraded local, regional, and international environmental quality
due to their magnitude and toxic nature. 40/

b. Agricultural Chemicals

Agricultural chemicals have been used for over forty years in
the Near East, especially to control pests on the valuable Egyptian
cotton crop. Throughout the region there is a general trend toward
the overuse and misapplication of agricultural chemicals due to
poor education and training.
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Agricultural chemical wastes have already polluted the Near
East's water supplies, further aggravating a range of water quality
problems. With agricultural crops like cotton, the process of
irrigation itself ensures that there will be a prolonged residual
presence of the applied pesticide in the ecosystem. Egypt, how-
ever, has developed an integrated pest control program ajmed at the
cotton leaf worm, demonstrating that for some species effective
control is possible with a reduced use of pesticides. Qlj

The improper application of pesticides can result in unantici-
pated direct and indirect effects on non-target plant and animal
populations. During the early 1970's the massive use in Egypt of
Leptophos resulted in widespread livestock and some human
deaths. 42/ The widespread use of DDT and other pesticides in the
Caspian Sea area of Iran has resulted in chemically attributed
kills of as many as three million fish. In addition both the
Soviets and Iranians are detecting high levels of chemical residual
traces in the sturgeon eggs harvested from the Caspian Sea.

¢. Mining and Drilling

0il and gas production is the principal extraction industry in
the Near Fast. In addition, thers is a substantial phosphate
mining industry in Morocco, and recovery of the following minerals
in minor amounts: chromium (Iran, Turkey), coal (Afghanistan,
Algeria, Iran, Morocco, Turkey), cobalt (Morocco), copper (Iran,
Morocco), iron (Egypt, Turkey), lead (Iran, Morocco, Turkey),
manganese (Egypt, Iran, Morocco, Turkey), molybdenum (Turkey),
phosphates (Egypt, Jordan, Morocco, Tunisia), potash (Israel,
Jordan) and zinc (Iran, Morocco, Turkev). There also exists a
future possibility of mining o0il shale in Morocco and the exploi-
tation of metal deposits in the Saharan uplift and Oman.

The petrochemical industry in the Near Fast region focuses on
the recovery of oil and gas through onshore and of fshore wells, its
transport by tankers and pipelines, and newly developed refining
and processing facilities. Most environmental risks are associated
with oil spills, pipeline rupture, local air pollution, local dis-
ruption of aquifers and water tables, and localized surface subsi-
dence. As gas and oil exploration 1is the mainstay of most pro-
ducing nations, limited concern has been given to associated envi-
rommental problems, with the exception of oil spills. 43/

Open pit hard vock mining with its attendant problems of
post-mining land reclamation, disruption of aquifers, and habitat
destruction is increasing throughout the region. These problems are
particularly associated with the mining of phosphate rock. Currently
Morocco is the world's third largest phosphate producer, while new
phosphate industries are developing in Jordan and Tunisia. It is
reported that phosphate dusts released during ship loading are
causing damage to the fragile coastal reels of the Gulf of Agqaba
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by coating them with fine dust. 44/ Mining of sulfates creates
the potential risk of leaching newly freed toxic chemicals from
tailings and making water unfit for human and agricultural use.

Recovery of potash from the Dead Sea by both Israel and Jordan
has resulted in the development of extensive systems of dikes at

its shores and reduction in touristic value in the mining zones.

d. Marine and Coastal Pollution

Marine and coastal pollution is a widespread and rapidly
increasing problem in the Near East. 45/ Principal contributors
to the polluticn problem are dredge spoils from the Suez Canal
and ports, off-shore drilling, oil tanker trafiic, and urban/
industrial sewage. This situation is complicated by the slow and
weak currents in the Arab/Persian Gulf, Mediterrancan Sea, and
Red Sea which are unable to rapidly mix and disperse pollutants. 46/

The numerous activities associated with oil recovery, trans-
portation, and disposal pose a major threat to the regional marine
environment. There is already international concern about the
potential fer spills and discharges in the region, particularly in
the Arab/Persian Gulf and the Mediterranean Sea. il/ 0il transpor-
tation operations present an increasingly serious problem since
many arcas with high traffic levels, such as the Arab/Persian Gulf, Gulf
of Oman, Red Sea, and Straitsof Gibraltar, are located in regionally
important fishing grounds.

Among the greatest threats to the coastal zone are increasing
urbanization and industrialization. The capital cities of most
countries in the Mediterranean area are located in the coastal
zone and these, together with port facilities and smaller urban areas,
are rapidly growing as the result of high normal population growth
and the influx of rural inhibitants. ﬁg/ These cities are not insti-
tutionally or financially able to meet the needs of the new resi-
dents. Because many services, including water supply, solid waste
disposal and sewerage are not available, local coastal areas suffer
from significant health hazards.

The concentration of regional oil port facilities along coastal
areas also creates enormous problems with coastal pollution. The

impact on tourism in beach resort areas has been severe. 49/

e. Toxic Substances

Problems attributable to the presence of toxic substances
have not been adequately assessed in the Near East. The princi-
pal focus of the limited research to date has been the extent of
toxic metal contamination in fish and marine life. The existing
monitoring cabilities within the Near East, with the exception of
Israel, are not sufficient to determine the extent and level of
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toxic substances within the immediate environment.

3. Urban Environmental Problems

a. Land use

The urban areas of the Near East are growing rapidly due to
the combination of high population growth rates and rural migra-
tion to urban centers.

The peculiar geology of the Near East dictates that only a
small part of the whole region is inhabitable. For example, the
Nile Valley, which comprises 2.5 percent of the country's area,
contains a population density of 2400 persons per square mile, one
of the highest in the world. 50/ Thus, whenever calamity strikes
a delicate man-made system in an outlying region, the damage is
usuyally frreversible, and the population moves to the nearest urban
area. Because the agricultural return from the land is continuing
to deteriorate, the tide turning toward the cities 1s swelliing.

The enormous increase in population puts a severe strain on
water supplies, sewage and solid waste disposal, disease preven-
tion and control, electricity, and all other services. Moreover,
haphazard expansion of cities into adjacent areas is taking up
for urban purposes land that might better be used as cropland.

Cities are expanding so rapidly and populations are growing
so quickly that proper land use planning is difficult. Projections
show, for example, that by the year 2000 Cairo's population will
have increased dramatically to at least twice its present size. 51/
Amman, the capital of Jordan, is growing by 11 percent per year. ég/
The urban migration of the rural poor has created a large pool of
unskilled labor in all urban areas. At the same time, there is a
shortage of administrative and technical workers.

Evidence shows that people who are crowded into urban centers
have built increasingly in areas which are geologically hazardeus
in terms of earthquakes, land slides, and flooding. Q}j Baghdad,
for example, is built on a large flood plain. Many of its suburban
expansions are routinely threatened by flooding every few years.
Iranian and Turkish cities are notable for their earthquake hazards.

The extremely high human densities, coupled with substandard
sanitary conditions, increase the threat of major epidemics and
are of great concern to international health agencies. TFortunately,
the quality of enidemic emergency medical care has improved signi-
ficantly in most urban areas and advances in medicine have kept
potential health disasters in check.
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b. Water Supply and Sewage Treatment

For urban dwellers of the Near East, water supply and sewage
treatment are critical problems. At the present time, most countries
lack the resources to manage water pollution from primary human and
industrial wastes or to offset these effects by providing an ade-
quately safe water supply. 54/

Water supply problems range from the lack of adequate delivery
systems to the lack of sufficient water resources for the cities
to tap. The inadequacy of sanitary services and inadequate water
supply aggravate health problems in the area. Without appropriate
sewage and sanitation facilities, the accumulated wastes mix with
the surface and ground water resources, seriously degrading them.
Since dysentery and other related discases are of such great impor-
tance in many Near Eastern countries, a special effort has been
made by host governments and donors to construct sewerage systems. 55/

Because of frequent flash rainfalls, storm water runoff is
also a cause of pollution in the Near East. Where drainage is inade-
quate, abandoned lots create small reservoirs which become breeding
habitats for disease-carrying pests.

Because water is in critically short supply throughout the
Near East, there is fierce competition within a country between
urban and agricultural demands. This competition has a qualitative
as well as quantitative effect on the water supply. Agricultural
use of the water before it reaches the city results in salinity and
nitrate residues. Urban use of water before it reaches farms can re-
sult in a heavy concentration of urban and industrial and toxic
pollution. The increased per capita use of water by urban
dwellers, moreover, exacerbates the supply problem.

c. Air pollution

Throughout the Near East, urban transportation is recognized
as a major impediment to maintainirg urban environmental quality.
Existing public transportation systems are seriously overtaxed
and in many cases poorly maintained. Increasing numbers of private
automobiles combined with traditional transportation vehicles in
cities create spectacular traffic snarls in every Near Eastern
city during peak traffic hours. The construction of new routes
and upgraded roads has helped, but the problem remains an issue
that attracts considerable public pressure. Systematic and compre-
hensive data on air pollution levels are sparse, and not particu-
larly reliable. 56/ But available information and visual inspec-
tion indicate scrious violations of internationally accepted ambient
air quality standa.ds, especially in industrialized areas. There
are extreme air pollution problems in Tehran, Cairo, and Ankara.
Automobiles, buses, and trucks, combined with air pollution from
industry, burning of home cooking and heating fuels, burning of
solid waste, and the use of incinerators in buildings, cause very
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high pollution levels, especially in those cities with thermal
inversions ‘and lack of air circulation. Abundant solar radiation
also intensifies the photochemical smog problem, resulting in
adverse effects on public health and the economy.

d. Solid Waste Management

The solid waste problem in the Near East is increasing from
both population growth and greater consumer purchasing power.
Although substantial recycling is done of metal and glass, common
packaging materials (paper, plastic, and cardboard) combined with
household and kitchen wastes pose a significant urban disposal
problem. Solid waste management programs are only beginning to
be developed and focus on the provision of adequate removal service.
Disposal techniques have received little attention with solid wastes
typically being dumped into excavation pits, canal/river banks,
and open dumps. Tn most cases waste disposal sites have been se-
lected principally for convenience and are not supervised. 1In
urban neighborhoods solid wastes are commonly piled informally in
close and convenient locations such as alleys, gutters, open lots,
or construction sites with materials accumulating until removed by
the government or property owner.

These local and municipal dumps provide areas for excessive
rat populations and provide breeding habitats for numerous disease

vectors. They also lead to the leaching and seepage of toxic
wastes into water supplies with consequent adverse effects upon
public health. Tn addition, the unrestricted disposal of garbage

is interfering with the development of tourism, with a resulting
loss in fovei¢n currency revenues.

c. loise

Noisc is a serious problem though it is not generally perceived
as such in most urban arcas. Citizens have gradually become accus-
tomed to high noisc levels and are not aware of the potential
hazards of cxposuve to excessive noise. Automobiles, buses, and
trucks, cspecially when heavily congested in narrow streets, result
in high decibel Tevels. Extensive construction and rebuilding,
noise from industry, and aircraft add to exposure levels. Noise is
also an occupational hazard in oil refineries and other industries.

B. Institutional Capability of Near Fast Countries to Respond to
Envivonmental and Netural Resource Problems

1. Policy and Ageucy Structure

Although there is little detailed information on the institu-
tional framceworks of many Near Eastern countries, it appears that
many of these naltions are aware, at least to-a limited degree of
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their environmental and natural resource problems. With rare
exceptions, however, this awareness has yvet to be translated into
effective programs for the management of threatened resources.

In general, the difficulty appears to be an institutional one: the
management of cnvironmental resources calls for the establishment
of coordinated planning and regulatory mechanisms which are not
easily accommodated by the traditional arrangements which still
characterize most government organizations in the Near East.

On one level, the problem is unfamiliarity with the struc-
tures and procedurcs essential to effective resource management .
On another level, personnel employed by newly established
environmental agencies are not equipped to function according to
the administrative norms essential Lo the efficient performance of
such organizations. Civen the relative novelty of environmental
planning and management, as opposed to more familiar economic
development activities, these institutions also suffer consider—
ably from intcer-agency pressures deeigned to reduce whatever
influence thev misht otherwise have.

Six countries in the Near Fast appear to have initiatec
unified environmental management plans: Tunisia, Iran, Israel,
Saudi Arabia, Morocco and Kuwait., The extent to which these plans
have been implemented, however, varies widely. The failure of
institutions in this arca can be attributed to several critical
factors. The absence of a clear mandate from the highest levels
of government, inadequate professional and technical support, lack
of university-Jcvel courses desipgned to train voung professionals,
and inadequate legislation are among the most important reasons
for poor performance.

Tunisia, althoush it does not have a formal statement of policy
or. the envircament, does have an overall environmental quality
pian. Tunisia's concern about environmontal degradation has resulted
in several projects aimed at combatting water pollution and soil
loss. Several years apo, for example, a project for the cleanup
of Lake Tunis was supervised by the Ministry of Agriculture's
Civil Enginecering Department. A new department, the National Puri-
fication Bureau, was created at the end of 1974 and was responsible
for the fina’ phase of the project.

Tsrael created an Environmental Protection Service in 1973
under the Prime Minister's 0ffice, which was transferred in 1976
to the Ministry of the Toterior. Tts role is to advise and educate,
but not to enforce; the enforcement function is reserved to individ-
ual municipalitics.  Because municipal budgets are generally low
and polluticn cortrols are expensive, however enforcement is some-
times prot.lematical. Technically, if the municipalities do not
adequately contrel poellution, the central government may intervene,
but as a practical matter it rarely does so. 57/
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Kuwait has a separate environmental agency, and has created
a Human Environment Council in the Ministry of Public Health and
a Department of Environmental Planning in the Ministry of Planning. 58/
These agencies, with assistance from the World Health Organization
and the International Labor Organization, supervised the Kuwait
Regional Conference to Combat Pollution in Gulf Waters. 59/

Despite Kuwait's creation of a unified Department of Environ-
mental Planning, many other governmental agencies have some juris-
diction over natural resources. For example, the Ministry of
Commerce is empowered to combat pollution in industry, while regional
councils are responsible for controlling air pollution. The inev-
itable result is that efforts of these agencies are generally
uncoordinated. 60/

Saudi Arabia has enacted an environmental quality plan which
deals specifically with urban sewage, collection and treatment. 61/
In futherance of the plan the Saudi government recently decided
to establish an Environmental Protection Agency which will incor-
porate and expand the present Office of Meteorology. The new
agency will be responsible for pollution control and environmental
protection. 62/

Saudi Arabia is also planning systems to monitor pollution at
Jubail and Yanbu. The two responsible agencies will be the Meteo-
rological Department of the Ministry of Defense and Aviation, and
the Royal Commission for Jubail and Yanbu. These systems will be
designed to mitigate the harmful effects of industrial waste. The
Meteorological Department also has an ongoing joint program with
the University of Petroleum and Minerals in Dhahran. 63/

Morocco created a Ministry of the Environment in 1972 with
responsibility for urban affairs, the environment, and tourism. gﬁj
This ministry coordinates all matters concerning the environment.
In addition, appointed members of a National Committee on the Envi-
ronment {(Comite National de L'Environnement) act as consultants to
organize studies.

Iran's Department of the Environment, established by the Envi-
ronmental Protection and Enhancement Act of 1974, is beleaguered
by several gaps in its statutory authority. Other major problems
have been the Department's newness and the general lack of inter-
agency coordination throughout the government. The Department is
authorized to monitor the construction and operation of development
projects as they affect the environment and to monitor and control
pollution. Fines and orders of the Department are subject to judi-
cial review. The Environmental Protection and Enhancement Act also
established the Environmental High Council. which inherited the
powers of the former Game and Fish Protection High Council and has
expanded authority to create and manage protected areas. gg/
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Forest management in Iran is the responsibility of the Forest
and Rang. Section of the Ministry of Agriculture and Natural
Resources. Enforcement of controls is included in the agency's
authority, but its main function remains the allocation of forest
resources for economic exploitation. 66/

Some countries, although they do not have comprehensive envi-
ronmental agencies, have addressed the problem by creating an
oversight post on tha environment within the cabinet. Jordan, for
example, created a Council for Human Environment Affairs in 1973. 67/
Turkey has established a new office of undersecretary of state in
charge of environmental affairs. It is responsible to the Prime
Minister and is intended to coordinate the activities of departments
dealing with the environment, to originate research and to direct
policy.

The creation of Turkey's enviromnmental affairs undersecretary
is a recognition of the serious and rapidly increasing environmental
hazards particularly in the industrialized areas of Izmit and the
Golden Horn in Istanbul, and the Bay of Izmir. Fish are no longer
found In the Bay of Izmir; in other parts of the Marmara Sea the
number of fish species have declined from 14 to 5. The penalties
for violation of current pollution laws are minimal.

Turkey has recognized that legislation and close cooperation
between relevant branches of government is essential, and the
government intends to study existing legislation in industrialized
countries, iIn part due to urging from private groups such as the
Foundation for Turkey's Environmental Problems. 68 /

Other governmental responses to environmental pressures have
been to give new authority for envirormental affairs to previously
existing agencies, albeit with potentially conflicting aims.

The Algerian Ministry of State created a National Environment
Committee in July, 1974. The Committee membership is drawn from
the ranks of several ministries, and has the authority to develop
a code of laws on protection of the environment, in addition to
ensuring much needed liaison among various interested agencies. Qg/

Libya and Qatar have also vested new responsibility for
environmental problems in previously existing agencies. 70/ Their
effectiveness is impeded, however, by rarid socioculturifwchange,
industrialization, and inadequate agency support structures. One
observer has termed the lack of coordination, '"the halkanization
of responsibilities.” 71/ A Jordanian study concluded that
"[t]he more limited the resources of experienced management avail-
able the more important it is to avoid dispersing it among depart-
ments with narrow constituencies and conflicting aims." 77/



- 144 -

2. Environmental Law

Most Near Eastern countries have at least some legislation on
their books authorizing officials or agencies to respond to envi-
ronmental concerns. And, as noted above, some have unified depart-
ments of the environment. It is fair to comment, however, that
those countries with either unified agencies or merely isolated
laws which address only one or two environmental problems have
met with little success in implementation. In general, effective
environmental sanctions do not appear to be in force. 73/

For example, Egypt, although it does not have a unified
environmental agency, does have pesticide and pollution control
legislation. 1In at least one view, however, this legislation is
"almost universally ignored.'" 74/

Egypt's pollution legislation came about in 1969 because of
rapid industrial expansion and increased energy use. An executive
order established a Committee on the Prevention of Air Pollution,
and in 1971 the Ministry of Health issued a regulation setting
criteria for air pollutior limits at industrial installations and
for outside ailr generally. This regulation provides for shutdowns
of polluters who exceed certain limits, yet it is "apparent that
this regulation is not enforced." 73/

Similarly, Egypt's pesticide legislation, passed in 1951 and
amended in 1967, requires registration of pesticides and authorizes
sale only upon a written affidavit that the compound in question
has undergone certain tests. But, the facilities for testing
appear to be inadequate. 7%/

Iranian legislatioa, on the whole, is general and leaves most
of the details of regulation to the implementing agencies. Iran's
Nationali Clear Air Act of 1975 invested the Department of the
Environment with speciiic avihority to regulate emissions affecting
air quality. The act alss authorizes the Department to promulgate
air quality standards which provide an upper limit for identified
pollutants and which vary according to the needs of particular
regions. The Department may also prescribe the use of certain
fuels, and regulations for their use, although the National Iranian
0il Company and the Ministry of Energy have overlapping jurisdic-
tion in this regard. The maximum fine for violating the Act's
regulations is approximately US $700. 77/

Pesticides are apparently subject to the regulatory authority
of two separate agencies, the Department of the Environment and
the Plant Protection Organization of the Ministry of Agriculture.
As a practical matter, however, the Department of the Environment
has had little irnfluence on the Iranian Covernment's pesticide
management program. 78/
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Jordan, Tunisia and Isrrel havz all passed stringent laws
giving a central water authority power to control water supply and
quality. Jordan passed the Water Supp.y Corporation Law in 1973. 79/
It authorizes the Water Supply Corporation to eliminate polluted
water through a network of water councils and to cooperate with
the Ministry of Health and others in all matters relating to the
health aspects of water use. 80/ The jurisdiction of the regional
water councils covers the whole country except the Jordan Valley,
for which a special corporation was created in 1977.

Also in 1973, th=z Jordanian Government created the Amman
Water and Sewage Authority to control pollution in the Jordanian
capital's water supply. The Authority is a corporation adminis-
tered by a Board of Dircctors chaired by the Mayor of Amman. 81/

While existing water legislation is undoubredly a step in the
right direction, some Jordanians maintain that even the five-year
plan (1979-1980) fails to articulate a consistent national water
policy. 82/ The Jordanian Government is said to be characterized
by an over-centralization of administrative authority, and often
gives insufficient attention to problems in outlying regions.
Frequent conflicts between ministries over development policics and
an outflov of trained personnel are other obstacles to effective
resource management. 83/

Tunisia passed new water legislation in August 1975, providing
for distribution of water on the basis of sct priorities among com-
peting users and prescribing sanctions against water pollution. 84/
Tunisia's Master Water Plar is intended to mobilize three-quarters
of the water resources of Northern Tunisia by building four dams
and interconnecting canals. This will open up newly irrigated
areas, and provide increcased supplies of water to the Tunis and
Sousse regions. Despite this legislation, the Tunisian government
cites three major deficiences in its institutional framework: lack
of quality control, lack of cnforcement, and lack of continuity
between agencies and legislatior. 85/

The Water Law of 1959 is th: basis for water resource manage-
ment in Israel. There, as in neighboring states, water resources,
including surface and ground water, and matters dealing with sewerage
and drainage come under national government control. Principal
authority over water supply is vested in a Water Commissioner,
technically within the Ministry of Agriculture but directly responsible
to the Prime Minister. No one may use water from any source except
under an annual license issucd by the Water Commissioner. In 1971,
the Water Commissioner was empowered to control pollution as well
as supply. 86/

Several countries have passed "spot' legislation designed to
ameliorate specifice hazards. TIrag, iorocco, and Turkey have set
maximum limits for excessive levels of radiation, enforced by
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existing agencies. Iraq, for example, has created a Department for
Radiation Control, made up of members from the Ministry of Health
and the Atomic Energy Commission. 87/

3. Manpower and Training

Several Near Eastern countries have substantial professional
and technical communities which provide essential manpower
resources. Egypt has a significant number of university and tech-
nical training centers, including Ain Shams University, the Academy
of Scientific Research and Technology, Al-Azhar University, the
Alexandria Institute of Oceanography and Fisheries, the Arab
Engineering Union, Cairo University, the Desert Institute, the
Egyptian Academy of Scientific and Research Technology, and the
University of Alexandria. 88/

The Desert Research Institute of the Ministry of Agriculture
is a leading institution in the field of appropriate technology for
desert development. Its focus is on resource inventories and re-
search on salt tolerance in crops. The American University of
Cairo is establishing a Desert Development Demonstration and
Training Program in Abees in the South Tahrir Province. This
effort will focus attention on those technologies appropriate for
land reclamation outside the Nile Valley, the traditional region of
interest. 89/

Israel has a highly educated pool of university and technical
staff. The Technion, the Hebrew University of Jerusalem, the
Weizmann Institute of Science, Bar Ilan University, Tel Aviv Uni-
versity, Ben Gurion University of Haifa, and the University of
the Negev in Beersheva all have significant programs which enahle
the Israeli government to rely heavily on its own citizens for
expertise. 90/

Iran has training centers at Tehran University, and the Shiraz
Center, and the Arid Lands Group. 91/

The Jordanian research community is organized and trained
through such organizations as the Royal Scientific Soclety, the
University of Jordan, and “he Royal Scientific Society's Energy
Station at Aqaba, although a large proportion of Jordanian pro-
fessionals are trained abroad. 22/

Iraq has several centers for training. The principal two are
the University of Baghdad (National Science Institute, Pollution
Research Center) and the Foundation of Scientific Research. Other
centers are the Department of Scientific and Industrial Research,
Mosul University, Al-Mutansiriyah University and the University of
Basrah. 93/
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Kuwait has an Agricultural Experiment Station within the
Ministry of Public Works, the Kuwait Institute for Scientific Re-
search, and the University of Kuwait. 94/

Syria has an important center in Damascus, the Arab Center
for the Studies of Arid Zones and Dry Lands, which publishes
regional studies in Arab coun:ries on water resources, soil and
water problems, and soil conservation. The University of Aleppo
is affiliated with the Agricultural Research Center and the Tech-
nical Institute for Agriculture. 95/

4. Multinational Approaches to Environmental Problems

As noted, the Near Eastern countries, like those in other
parts of the world, are beginning to give greater attention to the
problems of environmental deg.adation than in previous years, This
concern has increased significantly since the mid-seventies, due in
part to the concern of international organizations such as the
United Nations Environment Program, the Food and Agriculture Organi-
zation, and the World Health Organization. It is apparent, however,
that this growing concern has yet to be translated into effective
action in most Near Eastern countries.

The need for cooperation has increased, first, because huge
aquifers in the region are shared by several countries. For
example, the North African aquifer extends under Libya and Egypt,
among others; the Arabian Peninsula aquifer crosses Saudi Arabia,
Bahrain, Qatar, and the United Arab Emirates. The Northern Sahara
Basin is shared by Algeria, Tunisia, and Libya. 90/

Pollution is a second point of common interest. The United
Nations Environment Program has sponsored a series of conferences
on the environment in the Near FEast. One of their principal
focuses has been pollution in the Mediterannean. Y7/ 1In 1975, UNEP
invited 18 Mediterranean states to discuss common problems and pro-
pose a 'Mediterranean Action Plan" in Barcelona. This plan
included three legal agreements: a general convention for the pro-
tection of the sea against pollution; a protocol preventing pollu-
tion by dumping from ships or planes; and a protocol ensuring
cooperation in dealing with emergency oil spills. Significantly,
only 6 of the 18 states have signed, and those six are not major
polluters.

The Barcelona Convention also established an oil spill control
center in Malta in 1976. However, efforts to carry out this plan
are not progressing rapidly. Most of the 18 countries bordering
the Mediterranean, for example, have not yet instituted oil spill
contingency programs. Of the Near Eastern countries on the Medi-
terannean, only Israel has a program to combat oil pollution. A
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positive sign is that some countries in the Near East have asked
for help: Tunisia, Lebanon, Morocco, Algeria and Libya. 98/

Also under UNEP auspices, the Gulfl states met in Kuwait in
April 1978 to adopt a plan for introducing envirenmental considera-
tions dnto development. The Cull states also set up an o3l spill
center in Bahrain and made Kuwait the headquarters of a Regional
Organization for the Protection of the Marine Favironment. Experts
are optimistic about the chances for success, due to significant
regional awarcncess of pollution problems.

Two other UNEP-sponsored meetings held by the Arvab lLeague
Economic, Cultural and Secientific Organization (ALESCO) in Jiddah
in 1974 and 1976 were not as successful because of political tur-
moil «in the Horn of Africa. 99/

Aransnational projects in Near Fastern countries. Iran and
Afghanistan are participating in a project on Manitoring Deserti-
fication Processes and Related Natural Resources in South West
Asia. 100/ Also, Tran and the USSR have signed a protocol on co-
operation in the Caspian Sca.  The two countrics exchanged results
from studies on pollution in the Caspian during 1977, and pledged
to continue their cooperation through 1980, 1ol/

The wealthier Arab Stales are propressing more rapidly in
solving problems=. The First Culf Confercence for Marine Meteorology
approved Lhe establishment of a rogional Marine Meteorological Cen-
ter in Jidaah, Saudi Arabia, on Sept. 25, 1977. 107/ The new center
will provide data on oil prospecting and metceo 1‘1;11;;,{1'-.-11 forecasts
and accelerate technological progress and protection of the Culf
against aiv and water pollution,

T April 1075, the Arab Center for the Study of Dry Regions
and Barven lLands in Riyadh held a4 mecting to discuss special apree-
ments to halt desertification. Tt was attended by delegates from
Saudi Arabia, Fgpypt, Syria, Traq, Libya, Sudan, Jordan, Lebanon,
Oman, Alperia, Movocco, United Arab Fmirates, and Mauritania. 1_0_1/

In 1976, Oatar and Traq discussed the establishment of a cen-
ter for protection of Gulf waters from pollution in Besrah,

Trag. 104/
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gram for International Development, Clark University; Richard A.
Carpenter, Roy Stubbs, and Mark Valencia, East-West Environment and
Policy Institute, Honolulu; and Bruce MacBryde, U.S. Forest Service.
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tions and criticism. Edward McGowan, John T. Middleton, Richard
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Finally, an effort of this sort requires an immense amount
of typing under heavy t ime pressure. Carrying this burden with
great efficiency and uniailing good humor, despite many late
nights and weekends, were Jacqueline Campbell, Brenda Dinkins,
Jane Fritsvold, Betty Jones, Cleo Mabry, Mia Smith, and Wonda
Torian.

Methodology

Given the relatively short period of time available for the
preparation of this report, it was necessary to find a means of
assembling, as efficiently as possible, a broad range of current
information about the problems and capabilities to be examined.
First, in early December 1978 A.I.D. Headquarters sent airgrams
to over fifty overseas Missions requesting relevant information.
The many cables received in response to that request are thoroughly
reflected throughout the body of the report.

Second, four meetings were held in Washington in January 1979
for the purpose of examining the problems, respectively, of Africa,
Asia, Latin America and the Caribbean, and the Near East. Each
day-long meeting was attended by experts, both govermmental and
non-governmental, with extensive first-hand experience in the
region under discussicn. The experts were asked to comment on a
detailed list of issues, and some were asked to submit further
material in writing, all based on their personal knowledge. One
expert at each meeting acted as rapporteur and, on the basis of
the meeting, the written submissions of other participants, and
further documentary research, prepared an overview of the region.
The papers were subsequently amplified on the basis of information
received from A.I.D. Missions in response to the earlier request
for information and incorporated, together with introductory
material, in the present document. A list of participants in the
four workshops will be found at page 182.

Definition of issues. Critical to the success of this
undertaking was an early identification and organization of the
issues to be discussed. The legislative mandate listed two major
categories: (1) the environmental and natural resource problems of
developing countries; and (2) the institutional capabilities of
developing countries to respond to those problems.

The environmental and natural resource challenges confronting
the developing world have been classified in a variety of ways.
Distinctions have been drawn, for example, between problems attri-
butable to poverty and the lack of development, on the one hand,
and problems attributable to the development process itself on
the other. Similarly, the '"natural' environment has been distinguished
from the '"man-made'" environment; "renewable resources' and "non-
renewable resources'" are sometimes treated as separate categories.
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Given the functional nature of the present task -- the ulti-
mate objective was to relate the problems identified to the where-
withal of developing nations to respond effectively -- these tradi-
tional taxonomies seemed insufficiently instructive. Instead,
the issues were arranged in a way that corresponds more readily
to their institutional implications. That is, common to all institu-
tional frameworks for environmental management are important differences
in the mechanisms addressed, say, to the management of forests
as opposed to the control of riverborne industrial pollution. Forests
and rivers are both "renewable resources," but the human activities
which threaten the integrity of each call for quite different re-
sponses. Comprehensive forest management may require the creation of
reserves, the granting of carefully conditioned concessions, public
education programs, the establishment of village reforestation
programs, and other elements. Industrial pollution control, on the
other hand, rcquires a more orthodox regulatory regime. It calls
for technologically sophisticated monitoring, any may require the
possible establishment of effluent charges, discharge limitations,
stream standards, permits, or some combination of these mechanisms.
Given their very different institutional ramifications, therefore,
deforestation and industrial pollution of rivers and streams belong
in separate categories.

For thesc reasons, problems examined at the workshops were
addressed in four categories:

1. Problems associated with productive
environmental resources (forests,
fisheries, cropland, grasslands,
genetic resources, etc.).

2. Problems attributable to pollution
and other residuals (industrial and
agro—industrial pollution, accumulation
of agricultural chemicals, toxic
substances, etc.).

3. Problems associated with urban areas
(waste management automotive emissions,
land use planning, etc.).

4. Environmentally-related discases.

With respect to the institutional capability of the countries
being examined, a lengthy series of issues was formulated. Among
the more important questions were:

- To what extent have the governments of
developing countries articulated firm
policies with regard to environmental
and natural resource management?
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What is the nature of government agency
structures within developing countries
in connection with environmental and
natural resource management? Has clear
regulatory authority been established
with respect to those envirommental

and natural resource problems of signi-
ficance to the countries in question?
Is there adequate coordination of the
activities of different agencies?

Are qualified personnel available in
adequate numbers in the environmental
sciences and engineering? In environ-
mental law? Planning? Economics?
Have training programs been established
locally to ensure the availability of
adequate manpower resources? If not,
are there plans to remedy this defici-
ency? Are government managers suffi-
ciently familar with the natural
resource implications of program and
project decisions?

What is the prevalent attitude of the
public toward environmental management
within the developing countries? Has
environmental education been added to
public education curricula?

Have developing country governments
established effective programs for
gathering data about environmental

and natural resource trends? Are they
able to evaluate data meaningfully?

Have procedures been established for
assessing the environmental consequences
of proposed development projects?

Do such assessments, where required,
influence the decision-making process?
Do they serve as a device for encour-
aging inter-agency coordination?

What is the adequacy of the legal frame-
works for environmental management in
devel..ing countries? Have laws regu-
lating individual conduct been accom-
panied by government efforts to
ameliorate resulting hardships?
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- To what extent do developing countries
participate in multilateral arrange-
ments addressed to transnational
environmental issues?

- Have developing countries acknowledged
any deficiencies identified in response
to these questions, and have they
initiated remedial action?

It was understood from the outset that information on all of
these issues would not be available in all cases; indeed, some
of the institutional issues do not appear to have been the subject
of any prior systematic assessment. To that extent, because the
report is based exclusively on existing material, much of the
resulting information is necessarily impressionistic and anecdotal.

It is hoped that the design of the present preliminary over-
view will serve as a useful point of departure for far more detailed
and useful examinations of these crucial issues.
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Graham Thompson, Chief, Central and West Africa Project Division,
A.I.D., Washington, D.C. (Africa)

Robert E. Tillman, Ecologist, Cary Arboretum, Millbrook, N.Y.
(Asia, LAC)

Paul Weatherly, Environmental Consultant, A.1.D., Jakarta,
Indonesia (Asia)

Fred R. Weber, Consultant, Boise, Idaho (Africa)
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Workshop Participants (continued)

John W. Whitney, Research Geologist, U.S. Geological Survey,
Denver, Colo. (Near Last)

Fred Whittemore, Environmental Coordinator, Office of Agriculture,
A.I.D., Washington, D.C. (Africa, Asia, LAC, Near East)

Robert Winterbottom, Ecologist, CJLSS, Ouagaduugou, Upper Volta
(Africa)



