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economies of scale in pollution control measures. Other
countries, however, believe that maximum geographical
dispersion of industrial activities is better to ensure that
the natural environmental assimilative capacity is not
exceeded. On the other hand. there has been a tendency
to relocate some industries in developing countries on
economical and/or environmental grounds.

2. Ground Water

endowed with water. Not only was this a vital

factor in the development of life, but it has
provided a certain stability during the earth’s subsequent
evolution.

On land. fresh water runs in rivers, pauses in lakes and
swamps, is contained in small pores in the soil, and may
be resident as ground water in water-bearing formations
for long periods of time — from a few months in shallow
aquifers to millennia in deep ones. Overflow from this
storage reservoir eventually takes place in low areas -
wetlands and stream channels. This outflow into stream
channels is one indication that the surface water and
ground water of any region form a single system.
Another connexion is the recharge of ground water by
leakage from river channels in certain geological
situations, especially at the foot of desert mountains.

Ground water is highly valued for certain properties
not generally possessed by surface water. It does not
suffer evaporative loss while stored against a coming dry
season or dry year; it is free of mud and sediment; it is
biologically clean (if uncontaminated by human
actions); and it is generally accessible to any manager of
land overlying an aquifer at no cost of conveyance from
its source.

Ground-water aquifers (water-bearing formations)
are often transnational in extent, and their resources are
thus shared by neighbouring countries. The inventory,
development and rational management of such shared
resources need to be carried out within the framework of
regional co-operation, and in accordance with agreed
pﬁinc‘iples of shared resource management.

The earth, in contrast to other planets, is well

A. Facts and figures

Various estimates have been made of the total volume
of water on earth, and its distribution between the
oceans, ice caps, surface streams, rivers and lakes, and
underground aquifers (8, 9). It is commonly stated that
some 97 per cent of the earth’s water is in the oceans and
3 per cent is on land. Of the latter some 77 per cent is
stored in ice-caps and glaciers, 22 per cent is ground
water, and the remaining tiny fraction is present in lakes,
rivers and streams. A substantial proportion of the
ground water stock, which represents the accumulation
of centuries of recharge trickling down through soil pores
from the overlying ecosystems, lies below 800 m depth,
and is beyond man’s present capacity to exploit. The
volume of accessible ground water is nowadays,
estimated to be about 0.3 million Km3.

Ground water is extensively used in some parts of the
world, and this has resulted in the excessive exploitation
of some water-bearing formations. Over-exploitation of
ground water disturbs the state of equilibrium of the
reservoir, resulting in, for example, a lowering of the
water table, decreased pressure in the aquifers, and

It is not the intention to give here a detailed
description of these issues, but to present a brief account
highlighting the problems encountered and the attempts
to solve them. The report does not pretend to give any
final solutions or recommend plans of action. It is rather
designed to stimulate discussions from which solutions
may cmerge.

changes in the speed and direction of flow of water, etc..
all of which could disturb the hydrological cycle in the
region, triggering several ncgative environmental im-
pacts. Land subsidence is an important one: subsidence
rates range from about | to 50 cm per 10 m drop in
ground-water level depending on thickness and com-
pressibility of the water-bearing formations (10).
Desertification could be enhanced by the deterioration
of plantations due to the reduction in the moisture and/or
water coming to their roots from the water table. In
coastal areas, over-exploitation of ground water would
lead to rapid intrusion of salt water from the sea, with
considerable detrimental effects on soil and plantation
(1),

Ground water, in its percolation through soil and
rocks, leaches out soluble salts; it is thus typically
mineralized, and sometimes heavily so (12. 13). The

‘vulnerability of ground water 10 contamination is

determined by the hydrological setting of the aquifer, the
nature of the contaminant and the effectiveness of
regulatory action (14).

Of all the activities of man that influence the quality of
ground water, agriculture is probably the most
important, as a diffuse source of pollution from
fertilizers, pesticides and animal wastes (15. 16). Of the
main nutrients in nitrogen, phosphorus and potassium
fertilizers, nitrogen in the form of nitrate is the most
common cause of degradation of ground water near
agricultural lands. Nitrate nitrogen concentrations in
water percolating to the ground water are dependent on
the rate and amount of application of fertilizer, type of
fertilizer, the sequence of plant absorption and the
amount of organic and inorganic nitrogen already in the
soil, as well as on physical factors such as soil perme-
ability, soil moisture and the amount of water applied in
irrigation (16). Water becomes unsuitable for potable
use by infants when nitrate concentrations exceed 45
mg/], and such levels can at times be reached in shallow
ground waters in agricultural areas.

Despite their low solubility, organochlorine pesticides
are toxic, and ground water containing even a few parts
per billion of these compounds may be unsafe for
drinking purposes, Most organochlorine pesticides are
strongly adsarbed on soils, however, and because of this
the threat to ground water quality is limited (16).

Biochemical processes convert organic nitrogen
compounds in animal manures to nitrate, and in many
agricultural areas this has also led to local degradation
of ground water farm middens, slurry ponds, and
feedlots and other intensive livestock units. However,
unless these sources are directly underlain by aquifers,
this is not usually a significant source of pollution.

The natural processes of leaching, through which
ground waters generally come to contain more dissolved
salts than surface fresh waters, can be accentuated in
irrigated areas, where soluble salts may be concentrated



in the upper soil layers and around plant roots. Such a
degradation in ground water quality has become a
serious problem in many areas of the world (16, 17).
However, it is not an inevitable consequence of irri-
gation development, and can be alleviated by good water
management systems, especially the reduction of seep-
age losses from irrigation channels and better farm water
management (irrigation schedules, control of water
quantities and good irrigation and drainage system
design).

Industrial wastes include a wide spectrum of materials
from all types of industry, and contain many organic and
inorganic chemicals which are potential pollutants.
Industrial wastes reach ground water from impound-
ments or lagoons, spills, pipeline breaks and land
disposal sites. Industrial lagoons and impoundments are
the most common sources of contamination.The United
States Environmental Protection Agency has identified
about 181,000 such lagoons at industrial and municipal
waste disposal sites throughout the United States of
America (18).

Septic tanks and cesspools contribute filtered sewage
effluent directly to the ground, and are the most
frequently reported sources of ground water contamin-
ation, especially in rural. recreational, and suburban
areas (15). An increasing percentage of the municipal
sewage is, however, now being processed in primary and
secondary sewage treatment plants. In many areas, the
solid residual material known as sewage sludge — which
contains a large number of potential contaminants — is
spread on agricultural land. In some regions liquid
sewage that has not been treated or that has undergone
partial treatment is spreayed on the land surface. Such
application of liquid sewage and sewage sludge to the
land provides valuable nutrients such as nitrogen and
phosphorus to the soil, with benefits to agriculture.
However, the waste water or sludge can add to the
contamination of ground water. The soil profile shows a
considerable ability to remove or detoxify several of the
compounds found in the waste water. but some may
nonetheless affect ground water quality. The soil may
also effectively eliminate the pathogenic bacteria
through filtration and soil microbiological processes, but
survival of viruses is still an open question (16).

Solid wastes (industrial or urban) were formerly
disposed of in open dumps, but are now generally placed
in engineered systems known as landfills. Buried refuse
in sanitary landfills and dumps is subject to leaching by
percolating water, and the leachate may contain several
inorganic and organic contaminants. If the landfills are
located in relatively permeable strata such as sandstone
or fractured rock, leachate migration may cause ground
water contamination over large areas. Such problems
can be avoided only by careful evaluation of the
hydrogeological features of sites before they are licensed

for disposal, or by the development of new techniques of .

waste disposal, such as incineration, which is being used
increasingly in developed countries for the destruction of
the most toxic substances.

Mining and quarrying activities also generate large
quantities of wastes, and may break through under-
ground aquifers and release drainage that is often very
acid and contaminated with toxic metals(such as copper
and zinc salts). Uncontrolled retun of these waters to
underground aquifers can lead to more general con-
tamination.

Deep-well disposal of liquid wastes (toxic industrial
wastes, oilfield brines, etc.) can cause serious degrad-
ation of the quality of ground water. Escape of wastes
through the well bore into freshwater aquifers can occur
as a result of insufficient casing or of casing failures due

to corrosion or other causes. Wastes can also escape
because they are not confined by truly impermeable
strata. Where such wells are permitted, detailed geo-
logical and geotechnical studies must be undertaken to
avoid possible contamination of ground water(as well as
possible seismic hazards). Well-casing methods, rates
of injection of wastes and the characteristics of the
wastes are among the important factors that should be
considered.

Containers of low- and intermediate- level radioactive
wastes resulting from nuclear facilities have been
disposed of by burial in shallow excavated trenches,
covered with soil. The past history of shallow low-level
waste burial in the United States of America is less than
satisfactory; leakage of radioactive constituents to the
environment has occurred at some sites (15). Although
at present this leakage to subsurface flow systems does
not present a hazard to potable water supplies, it is strik-
ing evidence that undesirable consequences of inade-
quate hydrogeologic studies of waste management sites
can become evident many years or decades after site use
begins. The problem facing hydrogeologists now is to
ensure, through use of proper site search and evaluation
methodologies, that sites for shallow burial of low-level
wastes, or deeper disposal of long-lived wastes in vitri-
fied form, have adequate radionuclide containment
capabilities and that proper subsurface monitoring
facilities are installed and operated (15, 19, 20).

B. The problem

Ground waters are being misused both by over-
exploitation and by practices which allow unnecessary
quality deterioration. Over-exploitation can lead not
only to the *‘drying up” of wells, but also to several
detrimental environmental impacts, for example land
subsidence, encroachment of saline water if the aquifer
is near coastal plains, desertification, etc. Hydrologic
and hydrodynamic models are the most reliable aids for
planning the rational exploitation of ground water in a
region (21), but for them to provide dependable guid-
ance a thorough inventory of the content and dynamics
of the aquifers must first be undertaken.

Ground waters are naturally mineralized, and their
composition can place constraints on their use, It is
extremely important to know if their composition is
changing for the worse. And yet because of the hetero-
geneous nature of ground water systems, the slow rate of
movement of water in them, and the even slower
dispersion of a plume of contaminant, zones of degraded
ground water may be very difficult to detect. The United
States Environment Protection Agency has reported
that almost every known instance of aquifer con-
tamination has been discovered only after a water-
supply well has been affected (15). By the time sub-
surface pollution is conclusively identified, it is often too
late to apply remedial measures that would be of much
benefit.

Ground water monitoring is often neglected because
its importance is not recognized. When this is combined
with the complex legal and institutional status of a
ground water body, prudent management becomes diffi-
cult. It is still more difficult to see how to integrate
ground water with surface water resources, in spite of the
benefits of joint management of two resources of such
complementary characteristics. Whereas the problem of
achieving acceptable quality of surface waters focusses
mainly on decreasing the known emissions of pollutants
to these systems, the problems facing scientists and
engineers involved in the protection of ground water
résources are to identify the areas and mechanisms by
which pollutants can enter ground water flow systems*



and to develop reliable predictions of the transport of
contaminants within the flow systems. This is necessary
‘as a basis for minimizing the impact of existing or
proposed industrial, agricultural, or municipal activities
on ground water quality.

Ground water management should be seen as an
integral part of the over-all water development plan of a
country — or, where the aquifer extends more widely. of
several countries. It should focus on the rational ex-
ploitation of the resource, and on protection of ground
water from pollution. A series of educational. insti-
tutional, legal and economic measures may therefore be
necessary to improve pollution control, and impose
standards for effluents and appropriate regulation of
their disposal. Ground water monitoring to obtain an
early waming of the depletion of the resource or of its
pollution is an important component of sound manage-
ment.

C. Major actions taken or planned

During the past 15 years, the United Nations ground
water exploration and development programme has
involved over 100 projects, bringing substantial socio-
economic benefits to.57 developing countries. It has
contributed to the improvement of agricultural pro-
duction through supplemental irrigation from ground
water and to the alleviation of water shortages in urban
and industrial areas through construction of supply
wells.

Assessment of ground water resources has been
carried out in most United Nations projects. Ground
water maps covering areas ranging from 5,000 km? to
more than 100,000 km? have been prepared in more
than 25 countries. Some 150 fellowships for training
abroad have been granted to technical and professional
personnel associated with United Nations ground water
projects (22). In line with the recommendations of the
United Nations Water Conference, due consideration is
being given to ground water in the guidelines developed
by the United Nations for comprehensive water
resources policy.

Within the United Nations system, FAOQO, the
UNESCO, WHO and the World Bank have also been
involved in activities related to groundwater resources.
FAO has carried out over 100 ground water develop-
ment projects over the past 20 years in more than 40
developing countries. UNESCO has been concerned
with scientific and educational exchanges in ground
water geology and hydrology. WHO has been con-
cemed with the protection of rural and urban water sup-
plies against disease vectors. The World Bank has
funded large-scale ground water development projects

for irrigation or livestock water supply (22, 23) UNEP
activities relating to ground water. which are undentaken
in co-operation with other agencies. are directed
towards the implementation of the Plan of Action to
Combat Desettification. an important element of which
consists of regional surveys and studies on aquifers and
exploitation of ground water. Some regional organi-
zations also have a number of activities related to
ground water conservation and protection from con-
tamination.

D. Concluding remarks

Ground water is a highlv misunderstood resource
and. due to its location. is "out of sight. out of mind™". Its
significance in the total water resource picture. and its
vulnerability, have not been generally realized. Prob-
lems with ground water quality continue to grow. Land-
use practices that severely contaminate the land surface
may. in future years. cause severe contamination of
ground water supplies. as will accidental spills and
discharges. Increased loading of the soil with fertilizers,
insecticides and herbicides. plus the thousands of
synthetic substances manufactured each year. is also
liable to contaminate this valuable resource. The
ground water protection programmes of most countries
are inadequate and will remain so until the need to
develop adequale understanding and management of
the resource is recognized by those with legislative
responsibility.

Surface water and ground water resources do not
exist separately but should be secn as an entity: the
unified water resource. In planning for river basin
development, the utilization of ground water resources
should be considered as one of the alternative ways of
meeting the demand for water, especially in large
sedimentary basins. The combined utilization of surface
waters and ground waters gives the technically best and
most economical solutions in most cases. Attempts have
to be made therefore, to achieve the optimum com-
bination of the two sources in the management of
regional water systems.

Once contaminated or depleted, ground water
resources may be permanently diminished. It is
therefore all the more important to prevent such losses
through the stringent scrutiny of new waste disposal
practices, new procedures for the application of
chemicals to the land surface, and other actions which
may endanger aquifers, followed by the imposition of
adequate controls. This is not simply an instance where
prevention is better than cure, but where prevention is
the only available option. )

3. Toxic Chemicals and Human Food Chains

industries during the present century has resulted

in the production and use of thousands of
chemical compounds, a number of which are potentially
hazardous to human health. Substantial amounts of
these compounds have been discharged into the en-
vironment in airborme emissions, liquid and/or solid
wastes.! On the other hand. several chemical com-
pounds, such as pesticides, have been intentionally
applied to various parts of the environment to control the

T he rapid growth of the metal, chemical and allied

1The general subject of chemicals and the environment is
reviewed in the 1978 state of the environment report.

spread of vector-borne diseases and/or to increase food
production to feed the world’s growing population.
There can be no question that many chemical products
have on balance brought benefits to man; in the case of
others, however, the benefits have been outweighed by
the considerable environmental damage they have
caused.

Man is exposed to chemicals in three main ways — by
inhalation, by ingestion and through contact with his
body surface. As far as the general population is
concerned, food (including drinking water) is the major
source of exposure to most toxic chemicals. These



substances reach human food by many routes. Some
contaminate it directly in preparation or processing.
Others pass from soil to plants, and thence via herbi-
vorous animals to meat or milk. Strictly speaking, a food
chain is a sequence of the latter kind, and discussion of
toxic chemicals and human food chains should con-
centrate on the circumstances under which potentially
hazardous materials reach man via intermediate organ-
isms. In the interests of comprehensiveness, however,
this chapter also discusses the consequences of direct
contamination of food and drinking water.

Many chemicals released into the environment under-
go physical and chemical changes which may affect their
toxicity. While many are broken down into relatively
harmless products. others are converted to highly toxic
substances which can pose a threat to human health. An
example of the latter is the conversion of inorganic
mercury compounds to the much more toxic methyl-
mercury which accumulates in fish in such amounts that
it has led to mercury poisoning in man. .

Monitoring programmes are providing information
about the concentrations of certain substances (notably
long: lived radioisotopes, persistent organochlorine pesti-
cides, polychlorinated biphenyls (PCBs) and metals) in
human tissues, selected foodstuffs and wildlife. These
inadequacies result partly from differences in analytical
techniques (and the lack of good methods for measuring
some contaminants) and partly from statistical samp-
ling problems. As a result, general statements about the
scale of the food contamination problem are bound to
contain various inaccuracies. The GEMS Food Con-
tamination Monitoring Programme, in which 21 coun-
tries are participating with the joint support of UNEP,
FAO and WHO, is seeking to reduce these through
international co-operation.

At the same time, as more evidence of contamination
of food with toxic chemicals has been obtained, it has
increasingly been realized that knowledge about the
hazard to human health posed by many chemicals
present in food is inadequate. Thus, although toxi-
cological tests have provided data on the short-term
effects of many well-known chemicals, there is a dearth
of reliable information about the long-term risks in-
volved in exposure to most substances. The general
public is understandably concerned by the fact that
toxicologists are at present unable to give reliable
estimates of the risk of carcinogenic, teratogenic and
mutagenic effects following long-term exposure to low
levels of many of the chemicals present in food.

A. Facts and figures

Hazardous chemicals present in food and water com- "

prise a wide range of both inorganic and organic
substances. Such substances can be derived from a
variety of sources, of which the most important are: air
pollutants deposited directly onto the aerial parts of food
plants: pollutants taken up from the soil or irrigation
water via the roots of food plants; pollutants taken up
from the aquatic environment by fish and other aquatic
organisms; residues of bioactive substances used in
animal husbandry and their metabolites: substances
produced by the growth of bacteria or moulds in or on
foods; residues of agricultural pesticides and metabolites
and breakdown products thereof: substances produced
during food manufacture or preparation; substances
migrating from food packaging material or leached from
ceramic and enamelled foodware; contaminants present
in drinking water, e.g. those resulting from chlorination
or contact with lead or copper pipes; intentional food
additives.

Although there is satisfactory understanding of the

acute effects of some substances on human health, there
is much less information about the effects of exposure to
many materials, including those present in food, over
long periods. Such risks cannot be assessed solely on the
basis of the results of animal studies in which the
substance in question has been administered alone.
Such factors as interactions (both chemical and bio-
logical) with other substances present in the human diet,
nutritional status, intercurrent disease and the existence
of especially vulnerable groups in the population must
be borne in mind.

Direct deposition on the leaves and other aerial parts
of plants is an important source of food contamination
(24). While deposited particles are largely present as
surface contamination and can be removed by careful
washing or by discarding outer leaves when the food is-
prepared, some substances enter the tissues of the plant.
Residues of pesticides applied directly to the aerial parts
of plants close to the time of harvest or used post-harvest
will be present to some extent in the food when it is
consumed. The use of ethylene oxide for the fumigation
of spices results in the presence of residues of this
mutagen and certain of its biologically active reaction
products in the fumigated products. The ingestion of
contaminated bread prepared from wheat and other
cereals treated with alkyl-mercury fungicides has
resulted in a number of epidemics of poisoning in a
number of countries. The largest recorded epidemic, in
Iraq in 1971-1972, resulted in the admission of over
6.000 patients to hospital and over 500 deaths in
hospital (25).

Toxic chemicals present in the soil may be taken up
by the roots of plants used as food for man or animals.
Such substances may enter the soil by dry or wet
deposition of atmospheric pollutants, from contamin-
ated irrigation water or from pesticides, fertilizers and
sewage sludge applied intentionally to agricultural land,
and through the deposition of toxic industrial wastes.
Mining and the processing of metalliferous ores can
cause intense local soil contamination with cadmium,
zinc and lead. The epidemic of chronic cadmium
poisoning (itai-itai disease) in Japan in the 1940s was
caused by the consumption of rice and other foods which
were heavily contaminated with cadmium taken up from
irrigation water polluted with effluent from a zinc mine
(26). There is some evidence that in Sweden the level of
cadmium in autumn wheat has increased during the last
50 years, probably due to contamination of the soil with
cadmium by deposition from the atmosphere or from
phosphate fertilizers (27).

Toxic chemicals discharged intentionally or accident-
ally into rivers, lakes and other waters, or deposited
there directly from the atmosphere or by run-off from the
land. may enter the human food chain via fish and other
aquatic organisms or via the plants on which they feed.
Some of the chemicals are concentrated and/or trans- -
formed into other compounds by organisms. For
example, inorganic mercury is converted into methyl-
mercury, which accumulates in aquatic organisms, the
highest concentrations being found in camivorous fish
such as pike, tuna and sharks (28). Cadmium and lead
are concentrated within particulate matter which is
taken up by edible molluses such as mussels and oysters
(29). The contamination of rivers, lakes and coastal
waters with organochlorine compounds, such as DDT,
PCBs and toxaphene, or with hydrocarbons and other
substances as a result of oil spills, has led to a marked
increase in the levels of these compounds in fish and
other aquatic organisms.

The two major epidemics of methylmercury poison-
ing in Japan in Minamata Bay and in Niigata were
caused by the industrial release of methyl- and other



mercury compounds into Minamata Bay and the Agano
River, followed by accumulation of the mercury by
edible fish (25). From 50 to 30,000 times more methyl-
mercury than the normal level was found in the dead
bodies of Japanese fishermen at Minamata(30). With at
least four times greater sensitivity to methylmercury, the
foetus absorbed the compound from the mother. Some
newborn infants at Minamata had 20 to 30 per cent
more mercury in their blood corpuscles than in those of
the mother. An unusually high proportion of children
were born with rare deformities that usually occur at a
rate of less than 1 per 1,000 births (30).

Fish can also accumulate PCBs. PCBs can be
transferred to milk and eggs through the inclusion of
PCB-contaminated fishmeal in the feed of cows and
poultry. The level of PCBs in fish flesh used as food is
usually below 0.1 mg/kg, but levels above 1 mg/kg have
been reported in fish from contaminated waters (31).
The toxic effects that may results from PCBs include
hypersecretion in the eyes, pigmentation and eruptions
of the skin and disturbances of the respiratory system.
PCBs have also been found to produce liver cancer in
rats and mice, but the carcinogenic risk posed by
exposure to the amounts normally ingested by man
remains uncertain.

The toxins produced during the growth of certain
bacteria in or on foodstuffs are among the most toxic
substances known, and it is difficult to avoid some
contamination of foods with these organisms. However,
heat treatment, and the addition of preservatives such as
salt and nitrites, will eliminate or reduce the risks from
some toxins. Mycotoxins produced by the growth of
certain moulds on foodstuffs are also a potential source
for contamination of food and animal feeds. The extent
to which contamination occurs varies widely, depend-
ing on the conditions under which susceptible crops are
grown, harvested and stored. Crops grown in areas with
high humidity and temperature, i.e. tropical and sub-
tropical regions, are most subjected to contamination,
since these conditions are favourable for toxin form-
ation. Growing crops may be infected with the toxin-
producing fungi as a consequence of insect or other
damage, and the toxins may be produced prior to or
during harvesting or during transport and storage (32).

Toxins (aflatoxins) have been detected in groundnuts,
maize and tree nuts, which form a major part of the diet
in some countries, and in other foods. Afatoxins
produce liver damage in many species of animal,and
outbreaks of aflatoxicosis in farm animals have been
reported from many parts of the world. E pidemiological

"data from Kenya, Mozambique, Swaziland and
Thailand show a positive correlation between daily
dietary aflatoxin intake and the crude incidence rate of
primary liver cancer (33). An outbreak of epidemic

Jjaundice with a high mortality rate affected more than’

150 villages in north-west India in 1974, resulting in
about 97 deaths and 994 affected individuals. The
outbreak commenced with the consumption of badly
stored maize; the affected people could have been
exposed to considerable quantities of aflatoxins for
several weeks (32).

Antibiotics, hormones and other drugs are widely
used in veterinary medicine and animal husbandry to
treat or prevent infectious and other diseases and as
growth-promoting agents (34, 35). Residues of these
substances may be present in foods of animal origin, e.g.
meat, milk and eggs. Although the residue levels are
usually very low, and probably pose little risk to human
health, there is concern about the risk of development of
pools of antimicrobial-resistant bacteria pathogenic to
man or domestic animals.

Preservatives and anti-oxidants are of potential

10

benefit to human health because they prevent food
spoilage due to the growth of micro-organisms and
oxidation, respectively. The most commonly used inten-
tional food additives have been subjected to toxi-
cological testing in different countries. However, special
problems arise in evaluating the hazards associated with
the use of some food additives, such as nitrites and
sulphur dioxide, which can react with other food
components. Certain food colours and preservatives can
produce hypersensitivity (asthma and urticaria) in a
small fraction of the population (36). Nitrates can be
reduced by bacteria to nitrites in foods and in the oral
cavity, the gastro-intestinal tract and the urinary bladder
(37). Nitrites react with amines in the stomach to form
N-nitrose compounds. A large number of such com-
pounds (e.g. nitrosamines) have been shown to be
carcinogenic in animal studies and there is a strong
possibility that some nitrosamines are carcinogenic to
man (38).

During commercial processing and domestic prepar-
ation foods may become contaminated with a variety of
toxic chemicals. Fresh fish and nieat do not contain
detectable amounts of carcinogenic polycyclic aromatic
hydrocarbons (PAH), but trace amounts of such
substances are found in smoked and grilled foods (39).
In addition to PAH, smoked foods contain a wide
variety of phenols and other organic compounds derived
from the smoke (40). It has been shown that heating
proteins or certain aminoacids results in the formation of
compounds which are mutagenic in bacterial tests and
therefore potentially carcinogenic (41).

Canned food can become contaminated with tin from
the can walls or lead from lead-soldered side seams (the
former problem is being solved by use of plastic can
linings, and the latter by the elimination of soldering. for
example, by the use of compression).The levels of lead
in canned foods are often five to twenty times as high as
in the corresponding fresh foods or foods packed in
other types of container (42).

B. The problem

With the increase in the production and use of
chemical compounds, man has become more and more
exposed to the deleterious effects of some of them.
‘Considerable research is still necessary in order to
elucidate the different pathways and fates of toxic
chemicals in the environment, the routes of chemicals in
food chains and the health hazards resulting from these
substances. In the case of many chemicals, it is still not
known how far man is at risk from exposure to very low
concentrations over a lifetime. Major problems also
remain in developing countries, where post-harvest
losses are a serious waste of scarce resources. Their
prevention can involve the use of chemicals which are
thereby introduced into the food chain, substituting a
new potential problem. This. too, is an area where
careful screening in advance of the adoption of new
techniques is likely to save much expense.

Despite advances in analytical techniques, there is
lack of sensitive analytical methods for certain toxic
chemicals, e.g. non-volatile N-Nitroso compounds in
food. There is also the urgent need to improve sampling
techniques and intra-laboratory analytical quality con-
trol in the field of food analysis. Well-organized national
food control systems are also necessary to ensure that
the population is not exposed to foods containing
unacceptably high levels of chemical or biological
contaminants. In addition. there is the essential need for
the identification of the sources of contamination and
then its elimination or control. And finally. there is the
need for much better international co-operation to



obtain further agreement to restrict the discharge of toxic
chemicals into rivers and to limit atmospheric pollution
by chemicals which can affect food production or
increase the levels of toxic substances in food.

C. Major actions taken or planned

Action has been taken in most member countries of
the Organization for Economic Co-operation and
Development (OECD) to restrict or ban the production
and use of selected persistent chemicals such as DDT,
aldrin, dieldrin, PCBs and alkyl mercury compounds.
The use of PCBs in OECD countries, for example, has
in consequence fallen by a factor of 10 between 1973
and 1978 (43). The recently initiated special. pro-
gramme on the control of chemicals in which 13
countries and the European Economic Community are
participating is an additional move to improve the basis
for action and to achieve policy harmonization.

WHO and FAO created the Codex Alimen-
tarius Commission in 1962 with the primary objective
of protecting consumers from health hazards related to
food. UNEP supported the work of the Commission.
Under the Joint FAO/UNEP/WHO Food and Animal
Feed Contamination Monitoring Programme, 20
institutes in different countries are undertaking studies
on animal-feed contaminant monitoring. UNEP’s
Global Environmental Monitoring System (GEMS),
in co-operation with FAO and WHO, prepared in 1979
guidelines for establishing or strengthening national food
contamination monitoring programmes. Other activities
include the FAO/UNEP/WHO project on mycotoxins,
under which fellowships for training in mycotoxin
problems were provided and two training workshops
were organized (44, 45).

Although many regulatory bodies have introduced
national or regional residue limits, pesticide residues in
food remain a subject of international concemn. The joint
meetings of the FAO Panel of Experts on Pesticide
Residues in Food and the Environment and the WHO
Expert Group on Pesticide Residues have made con-
siderable progress in providing toxicological evaluations
which are in turn taken up by the Codex Committee on
Pesticide Residues as a basis for recommending world-
wide standards. Studies on pesticide residues in food-
stuffs and in total diets are carried out in many countries
(46).

Within its Regional Seas Programme, UNEP is co-
operating with FAO and other institutions in the

4. Environmental Economics

development of human society. Human needs are

constantly growing, and in order to satisfy these
needs, man interacts with and affects the natural
environment in a variety of ways. both positive and
negative. At the same time, the natural environmental
resources of water, soil, plant and animal life constitute
the natural capital on which man depends to satisfy his
needs.

Until recently, land ana natural resources could be
exploited without restraint; and wastes could be dis-
charged freely into air and water, which nobody owned.
The natural resources were considered inexhaustible.
because many -of them have the capability for self-
regeneration. However, it has recently been realized that
the process of self-regeneration is a rather slow and

Production is the basis for the existence and
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monitoring of mercury, cadmium, DDT, PCBs and
other chlorinated hydrocarbons in marine organisms in
the Mediterranean and East Asian Seas (47, 48).
Research on the effects of these and other pollutants on
marine organisms and ecosystems is also included in the
Programme.

The Environmental Heaith Criteria Programme,
undertaken by WHO with UNEP’s support, has pro-
duced a number of “criteria documents” that provide
information about the relationship between exposure to
specified pollutants and effects on human health. The
International Registry of Potentially Toxic Chemicals
(IRPTC), established by UNEP in 1976, provides
information about toxic substances and their charac-
teristics. Recently, WHO developed plans for an inter-
national Programme on Chemical Safety (IPCS) to
evaluate the effects of chemicals on health, and to
develop guidelines for exposure limits. ILO and UNEP
are co-operating in this programme.

D. Concluding remarks

Apart from controlling the discharge of effluents,
many other measures can be taken toreduce the levels of
toxic chemicals in foods. Examples are: control of the
production, use and disposal of pesticides: replacement
of currently used persistent pesticides by alternatives
which are less harmful to the environment and less likely
to accumulate in food chains; reduction in the use of
chemical pesticides through gradual increase in the use
of ecological and habitat methods of pest control; stricter
control of the use of drugs in animal husbandry and
rigorous enforcement of regulations on holding periods
prior to slaughter; provision of information to growers on
techniques for the improvement of harvesting, drying
and storage of crops to prevent contamination with
toxins, and on methods of optimizing the use of
nitrogenous fertilizers in order to reduce pollution of
drinking water with nitrates; development of adequate
canning and packaging technologies to avoid food
contamination; and improvement in food processing
technologies to reduce the use of food additives which
are of questionable benefit to the consumer. Parallel to
these measures, there is a great need for research to
understand the mechanisms of migration, transform-

_ ation and concentration of contaminants in the food

chain. There is also need for research on the effects of
these contaminants on human health, for development
of monitoring systems and for better control methods.

complicated one; if some natural resources are over-
exploited, the stock will fall rapidly, leading ultimately
to the complete destruction of the resource. It has also
been realized that air and water have limited assimilative
and carrying capacities and that pollution control
measures must be instituted to safeguard the environ-
ment and the quality of human life.

Itis therefore important, if sustainable development is
to be achieved, to evaluate the environmental costs and
benefits of any development process. But such evalu-
ation is not easy. Some of the environmental effects of
development can be easily identified and evaluated
quantitatively, others cannot. Nevertheless, an
economic analysis of the environmental effects of
alternative development processes, partial though it
must necessarily be, is important because it creates



awareness of the fact that natural resources ought not to
be treated as free goods. Good management of the
environment should be based upon avoiding wastage of
resources and pollution. This is more appropriate and
certainly more efficient than redressing environmental
degradation after it occurs.

A. Facts and figures

Environmental costs arise either through the damage
done as a consequence of resource exploitation or
through the effort expended to redress the damage.
Much of the debate about environmental economics in
recent years has centred on the fact that the costs of
environmental damage may fall on people different from
those benefiting from the actions by which the damage is
caused, and on means of ensuring that the costs incurred
in preventing unacceptable damage are borne by those
benefiting from the action liable to create it

The best available data on damage costs that could be
put into monetary terms relate to oil spills in the sea,
industrial catastrophes, and floods. For example, clean-
up costs of oil spills have been estimated at $US1,000
per barrel of oil spilled (49). In 1974, a huge oil tank in
the Mizushima refinery on Seto Inland Sea, Japan,
developed an 8 m rupture and spilled about 50,000
barrels of oil into the sea. The total cost of the damage
incurred from the spill and from the cleaning operations
was about $US160 million (50, 51). The accident at
Seveso chemical plant in Italy caused damage estimated
at $US150 million. The costs of rehabilitation of the
damaged Three Mile Island nuclear power station (after
the 1979 accident) have been estimated at over $USI1
billion.

Even without accidents, large quantities of pollutants
enter the environment as a result of human activities.
Several studies attempt to estimate the economic costs
of damage caused by such pollution, for example the loss
of production due to illness (or death), health ex-
penditure, or losses to agriculture and productivity. The
cost of air pollution damages in the United States of
America has been estimated to vary between $US2
billion and $US35 billion per year (52). Generally
speaking, the economic cost of pollution damage in
developed countries varies between 3 per cent and 5 per
cent of the GNP, this cost has kept on growing in abso-
lute value (or at best has stabilized) during the period
from 1970 to 1980. The results of a French study on 24
pollutants indicate that the cost of pollution in 1978 was
between 3.4 and 4.2 per cent of the GNP. One quarter of
this damage was due to air pollution and another quarter
to noise (53). Comparable figures have also been
reported in Canada, Italy and the United Kingdom of
Great Britain and Northern Ireland. A recent study in
the Union of Soviet Socialist Republics estimates the
cost of health expenditure and decreased work efficiency
due to air pollution at the equivalent of $US38 per
~ capita, and the cost of damage to pasture and crops as
the equivalent of $US130-135 per hectare (54).

Damage costs may also be imposed in the process of
development, through the destruction of certain types of
renewable resources, €.g. the large-scale loss of tropical
forests, soil degradation due to salinization, imperfect
cultivation of sub-marginal lands, etc. (55). Some 30
million km? (19 per cent of the earth’s land surface) with
a population of about 80 million are threatened with
desertification, and consequently with huge economic
and human losses (56).

It should be noted that this costing of the damage due
to the irrational use of natural resources and/or pollution
is far from being complete. Environmental damage is
often selective and unequally distributed in time and
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space and among societies. Many of the physical,
biological and socio-economic consequences of large
development projects are inadequately known, and
some can be quantified while others cannot. Examples
of the latter are when landscape or historic monuments
are threatened with irreversible change. Even if all the
consequences could be enumerated and their likelihood
assessed, placing a price tag on them would pose further
difficulties. Consider, for example, the problems of
placing a valie on a human life. The traditional
economic approach has been to equate the value of a life
with the value of a person’s expected future eamings.
Many problems with this index are readily apparent.
For one, it undervalues those in society who are
underpaid and places no value at all on people who are
not in income-earning positions. In addition, it ignores
the interpersonal effects of a death which may make the
loss suffered much greater than any measurable finan-
cial loss.

Like damage, benefits are difficult to compute. They
include direct and obvious elements like the profit to
industry on the product sold, or the gain to a country
from the products exported and the employment pro-
vided. But they also include important elements like the
stimulus a worthwhile job gives to individuals.

In developed countries, the cost of environmental
policies has been estimated to range between | and 2 per
cent of GNP (57). Most of this expenditure is for
pollution abatement and natural resources protection. In
the developing countries, the expenditure is much lower
and is mainly directed towards drinking water supply
and sanitation. Expenditures for potlution control vary
from one developing country to another, and in order to
control pollution effectively in the third world it would be
necessary to allocate between 0.5 and 1 per cent of the
GNP for that purpose (58). These figures should be seen
in the light of the cost of pollution damage in developed
countries, which amounts to 3-5 per cent of GNP
{Refer back four paragraphs).

The costs of environmental policies are generally
more than compensated for by the benefits accrued from
reducing the damage. It has been estimated, for ex-
ample, that the health benefits from a 60 per cent
reduction in air pollution in the United States of
America would amount to a total annual saving of
$US40 billion (59). The United States Environmental
Protection Agency has estimated that the 12 per cent
decrease in particulates alone achieved between 1970
and 1977 provides $US8 billion in health benefits each
year, compared to the total 1977 expenditures on
controlling all air pollutants from stationary sources (the
primary source of particulates) of $US6.7 billion (59).
In the developing countries, the costs of improving the
quality of the environment and of protection of natural
resources are far outweighed by the benefits accrued to
society. For example, the construction of drinking water
or sewage systems in third world countries could reduce
the incidence of infectious diseases such as typhoid,
dysentery, cholera, schistosomiasis, etc. by S0 to60 per
cent or even more (60). Such an improvement in human
health will lead not only to an increase in productivity
and time on the job (both of which contribute to
increased GNP), but also to less expenditure on goods
and services delivered by the medical sector, most of
which are imported.

Environmental awareness and the introduction of
strict environmental control measures in some countries
have encouraged the develpment of altemnative techno-
logies, for example, recycling and low-waste and non-
waste technologies. From an economical point of view,
such technologies could lead to substantial savings.



Thus in Norway, strict measures to control atmospheric
pollution have led to innovations in the production of
ferrosilicon which have reduced production costs by 8 to
12 per cent. In Sweden, changes in the pulp industry
from sulfite to sulfate process and re-cycling of waste
water led to reduction in water consumption, production
costs and wastes discharged. A similar trend has
emerged in several other countries, for example China,
Finland. France and the United States of America. etc.
(57).

On the other hand, environmental regulations and the
ban of production and marketing of some products have
had some impact on trade and on the location of some
industries. In the United States of America, for ex-
ample, a number of political jurisdictions have begun to
discourage industrial location and new investment fol-
lowing an implicit cost-benefit assessment that the
negative environmental consequences of such invest-
ment substantially outweigh the attendant static and
dynamic economic gains. Particularly affected are
pollution-intensive facilities, power plants (especially
nuclear power plants). highways and airports (61).

Industries that find preferred sites at home excluded
for environmental reasons have available alternatives
which encompass both alternate domestic and foreign
locations, and there are bound to be certain international
locational spillovers attributable to local or regional
environmental control (62).

Although relecation of industries in developing coun-
tries is mainly based on economic grounds (availability
of cheap labour, natural resources etc.), there are
examples which illustrate that relocation has been
essentially due to environmental factors. For example,
there is a trend to locate new capacities of the Japanese
aluminium industry abroad due to environmental con-
siderations, together with the availability of raw
materials and cheaper electric power in the host
developing countries (61). Difficulties in finding
environmentally-sound refinery sites have forced the
petroleum industry to look abroad as well, particularly in
Indonesia (61). In the United States of America, a trend
is emerging towards relocation of industries producing
asbestos. mercury, pesticides and other environmen-
tally-hazardous substances (for example, asbestos
factories have been installed in Mexico and Brazil) (63).
There may indeed be instances where the relocation of
poliuting industries in developing countries' may con-
tribute to an increase in their GNP, but before this
possibility is accepted as valid, the adverse effects of the
pollution on other economic sectors and on human
productivity heed to be examined carefully (59).

B. The problem

Many of the environmental effects of human activity
cannot be measured in economic terms. It is. never-
theless. important to assess. in broad economic terms, at
least some of the more tangible impacts that various
policies have on the quality and quantity of natural
resources. Such assessment constitutes an aid to judge-
mental decision-making. When quantification is not
possible, a qualitative ranking of the various costs and
benefits is helpful.

However. knowledge of many environmental effects
of economic activities is inadequate, and considerable
research is needed to learn more about. for example. the
fate and effects of pollutants, The old adage. ““prevention
is better than cure™. is an articulation of this need: it is
generally better to spend money now to learn more about
the environmental effects of pollutants. and take action
on the basis of better knowledge, than to wait until the
effects of such pollutants make themselves felt in the
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course of events and then take measures to redress the
damage, if it can be redressed.

Because of the inherent complexities and inter-
linkages involved and the long-term implications of the
process, the redeployment of industries and productive
capacity on environmental grounds should be carefully
assessed. Such redeployment should not be justified on
economic grounds alone, but should be alsobased on the
protection of the quality of the environment and the
rational and non-wasteful use of natural resources.

C. Major actions taken or planned

Several components of the UNEP programme are
indirectly related to environmental economics (e.g.
assessment ‘of the impacts of different pollutants,
environment and development, environmentally-sound
technologies, etc.). More specifically, UNEP convened
a series of meetings in 1979 and 1980 on the application
of cost-benefit analysis to development activities in a
joint. UNEP/UNDP project, operational guidelines
have been prepared in co-operation with FAQ and other
specialized agencies for a number of activities (e.g. the
paper and pulp industry, coastal tourism, irrigation in
arid and semi-arid areas).

OECD is especially concerned with the interaction
between economic conditions and environmental
policy. Currently, a reassessment of the impact of
environmental measures on employment. inflation.
productivity and balance of payments under present and
prospective economic conditions is in progress. Inter-
nationally comparable data on pollution control ex-
penditure in OECD member countries are being
collected and analysed.

In 1980, the heads of UNEP. UNDP. the World
Bank. the Commission of the European Communities. °
the Organization of American States and five regional
development banks adopted a Declaration of Environ-
mental Policies and Procedures Relating to Economic
Development. The Declaration asserts the importance
of integrating environmental measures in the design and
implementation of economic development activities, of
undertaking environmental cost-benefit analyses of
different projects. of training and of dissemination of
results of research and information on the environmental
dimension of economic activities.

UNCTAD. in co-operation with UNEP. carried out
a study on trade barriers and restrictions resulting from
environmental policies. Site selection of industries is
also under study by the UNEP Industry Programme.
UNIDO. IAEA, OECD and other organizations.

D. Concluding remarks

Available evidence shows that improvements in
environmental quality have generated significant bene-
fits without, in most cases, negative effects on the
economy. The benefits of environmental policies have
included reduced mortality and morbidity. improved
productivity of labour, technological innovation and
increased amenities.

Environmental economics is an important discipline
precisely because it permits discussion of environmental
problems in a language that facilitates decision-making.
Most especially. it allows environmental concerns to be
put on par with other concerns. and this affords a better
perspective of the magnitude of such problems. There is
no question. though that detailed quantification of
damage and benefits in the field of environmental
cconomics is difficult: certain issues cannot be easily
quantified - the value of life being an obvious example.



Of equal importance is the difficulty of implementing
environmental decisions, most especially when they
bear on internationally shared resources. Transnational
pollution, whether it be transmitted via international
waters or the atmosphere, raises problems that are not
only difficult to analyse but may lead to conclusions
which are immensely difficult to implement.

The economic advantages of relocation of productive
capacities for environmental reasons are likely to be
fairly substantial. There will be initial capital flows,
followed by the shipment of capital goods and accom-
panied probably by the transfer of technology and
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In this approach, Level/ One, through
its presentation of the state of the
environment, sought to identify
emerging environmental problems. In
each priority subject area, issues were
displayed in relation to the activities
being implemented or currently
planned to deal with them so as to
identify gaps in action, in such a
manner as to permit the establishment
or revision of objectives and priorities
and allocate responsibilities for action.

Level Two was the definition of a
programme of action to meet those
objectives, using programme
framework outlining conceptual
approaches, the action to be taken,
and the principal actors involved, as a
basis for identification and elaboration
within each programme framework of
specific projects.

Level Three consisted of actions
and projects indentified within the
programme framework at Level Two
which were selected for support by the
Environment Fund.

The programmatic approach was
developed in successive years by a
further refinement in the presentation
of the annual state of the environment
reports and by in-depth reviews in
each subject area.

General Assembly resolution
32/197 of 1977, on the restructuring
of the economic and social sectors of
the United Nations system, had two
specific impacts on UNEP’s
co-ordinating role.

First, it provided for the abolition of
the Environment Co-ordination Board
and its system of focal points, and the
assumption by ACC of the Board’s
functions, including those of reporting
annually to the Governing Council.
ACC entrusted the Executive Director
with responsibility for preparing the
annual reports for its consideration,
and the General Assembly
subsequently stressed that members
of ACC should continue to consider
environmental problems at their own
level.

The Executive Director instituted a
mechanism consisting of the
designated officials for environmental
matters of members of the United
Nations system, to assist him in
carrying out hisrole in the preparation
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of the annual reports and other
functions previously carried by the
ECB focal points.

The recognition of this mechanism
by the Governing Counciland ACC
has assisted the designated officials in
playing more effectively the role of
focal point for environmental matters in
their own organization. There has also,
given the more direct concern of ACC
with the environment, been an
augmentation of the Executive
Director’s own involvement with ACC
and its subsidiary mechanisms.

Secondly, the provisions of
resolution 32/197 calling for a move to
system-wide planning found aready
response in terms of the development
of UNEP’s programming processes. By
the time of the thirty-second session of
the General Assembly in 1977, the
programmatic process and the
in-depth reviews had led to joint
programming with the United Nations
agencies, and then to thematic joint
programming.

With the most explicitly articulated
commitment to joint planning and the
greatest experience in this regard,
UNEP was perhaps the best suited to
move to system-wide planningin a
major area.

At its sixth session, in 1978, the
Governing Council decided upon the
development of the system-wide
medium-term environment programme
as the major vehicle for
the exercise of UNEP's co-ordinating
and catalytic role vis-a-vis the United
Nations system, with the first such
programme commencing on 1 January
1984, when the programme budgeting
and planning cycles of major
organizations of the United Nations
system would coincide.

An important aspect of the
system-wide programme is that it is a
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basic document of interest to the
governing bodies of other United
Nations organizations, thus providing
for afocus on environment at those
forums and a means for exercising
mutual influence over the
organizations’ planning and
progamming processes.

The methodology for its preparation
has been developed to facilitate the
exercise of the co-ordinating role, and
in particular to augment the catalytic
effect of the use of Fund resources, by
providing for a programme-budget type
presentation for each biennium within
the six-year period. Thus there is to be
an amalgamation of Levels Two and
Three in the system-wide programme.

The catalytic effect of the
Environment Fund is apparent from the
total cost — $358,411,931 — and the
cost to the Fund itself —
$128,244,826 — of the 727 projects,
263 of them on-going which the Fund
has supported over the decade. The
Fund has thus served to mobilize much
greater amounts of resources than
those it has itself expended on
environmental activities.

The point would become even more
apparent were it possible to quantify
the resources in past experience,
knowledge and data which the use of
Fund resources mobilized.

One outstanding example is the
efforts with FAO and UNESCO in
regard to data on soil degradation, but
there are many others. Thus the
development of guidelines and
methodology for the proper
assessment and management has
been well served by the mobilization of
the United Nations system experience,
at a fraction of the real cost to UNEP.

Efforts with the United Nations
system are of course only a channel to
an ultimate impact at the national level.
Towards the end of the decade, there
is increasing evidence that such an
impact is being felt, and Governments
are being encouraged to use their own
resources for environmental protection
activities®

A significant indicator is the
development of environmental
machinery, important in national terms
but important also as a point of
interaction with the UN system on



environmental matters, benefiting from
and providing a corrective feed-back
for its activities.

In 1972, less than 10 Governments
had established national
environmental machineries; in 1981
there were more than 100.

The development of legislation at
the national level, encouraged by the
efforts of the United Nations system,
has ied to the importance now
ascribed to rapid progress in the
development of international
environmental law, as witnessed at the
recent (1981) Ad Hoc Meeting of Senior
Government Officials, Montevideo.

Another significant indicator is the
concern with the environment
manifested at a very high level during
official visits by the Executive Director
to 70 States during the last five years.
These visits appear to have a catalytic
effect in focusing attention on the
environment, enabling discussion ata
head of state or governmentor
ministerial level, of problems in a
broader than national perspective, and
have led to significant action at the
national level in many cases.

Impact on public opinion has also
been significant. There has been a
great increase in the number of
non-governmental organizations
concerned with the environment (the
estimate of their number has risen from
about 2,500in 1972 to about 15,000 in
1981 of whih some 2,500 are
registered with the Environment
Liaison Centre). Their involvement with
the session of a special character of
the Governing Council illustrates the |
nature of their involvement.

There has alsobeen increased .
media coverage of the environment
and of UNEP. A regular flow of
information has reached the pages of
the world press through press
releases, feature stories, and
information bulietins.

Since 1977, the regional
information programme working with
leverage centres such as the Press
Institute of india, the Press Foundation
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of Asia, Earthscan and Inter Press
Service has greatly increased UNEP's
capacity to keep environmental topics
in the news.

The number of co-productions
screened on major television networks
has doubled yearly. In the past 10
years UNEP, individually and jointly
with other United Nations
organizations, has issued 92
publications including 25 technicat
reports, 50 books and eight
periodicals (approxlmately 217
issues).

The observance of World
Environment Day, begun after the
United Nations Conference on the
Human Environment (Stockholm, June
1972), started with the use of global
themes, but since 1977 Governments
have been encouraged to use World
Environment Day as a means of
highlighting the environmental issues
of major concern to them.

The tempo of the effort to seek
outside resources for implementation
of activities within the approved
programme is increasing. The first
major effort in this direction was the
role of the Consultative Group for
Desertification Control in the .
implementation of the Plan of Action to
Combat Desertification.

The Group has held three sessions
so far and considered a total of 39
anti-desertification projects from 23
developing countries in Africa, Asia
and Latin America. No less than 37 of
the projects have received
expressions of support from
multilateral and/or bilateral donors.

Proposals for the establishment.of a
special window in the Environment
Fund, whether they lead to the actual
‘establishment of a window or even an-
agreement on the bilateral resources
which would be channelied to support
relevant activities in the developing
countries, represent a positive step.

Consulitations with bilateral and
multilateral donors have increased
over the last year, and efforts are
under way to present suitable
activities for finance. The deployment
of the UNEP secretariat’s growing
technical knowledge for the
development and support of project
proposals in developing countries is an
important and growing aspect of
UNEP’s catalytic role.
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Another aspect is the use made of
UNEP as a forum where Governments
can work effectively together on
specific problems, and the continuing
use made of the expert knowledge
which the secretariat thereby acquires
and can bring to bear on other similar
problems.

For instance, at the regionali level,
the Regional Seas Programme has
facilitated such co-operation. it started
with a plan of action and three legal
agreements to protect the
Mediterranean Sea. Now, there are five
plans of action with five more to come
soon and eight international
agreements with more to come in the
near future.

Atthe global level, ozone is a case in
point. The Governing Council called
upon Governments to cut down i
production of the major causal factor,
chiorofluorocarbons, and decided to
initiate action to establish a global
convention to ensure a globai effort in
this respect.

The occasion of the tenth
anniversary of Stockholm hasledtoa
self-examination in UNEP, review of
experience to show what has worked
and what has not. In retrospect, the
institutional mechanism set up by
General Assembly resolution 2997
(XXV1) has proved sufficiently fiexible
to allow an evotution of methods, from
the programme as set up at the first
session of the Governing Council to
the system-wide medium-term
environment programme (SWMTEP)
being considered at the tenth.

After years in the pipeline, as it
were, results at the national level are
now appearing.

At the end of the first decade, UNEP
has a solid foundation of experience,
parallelled by the increased
expenence of Governments to which
reference is made below. From this
solid foundation, efforts can be made
to enhance the effectiveness of UNEP.



ENHANCING THE EFFECTIVENESS
OF UNEP

At the time of the Stockholm
Conference, Government experience
in dealing with environmental
problems was limited, particularly in
developing countries. As mentioned in
the previous section, environmental
machinery now exists in over 100
countries, and the resulting
experience has led to greater clarity as
to the action needed at the national
level as well as through and by
intergovernmental organizations.

The exercise of a policy guidance
role by the Governing Councit could
thus be performed more effectively by
concentrating on policy issues and by
Governments ensuring the highest
possible representation at itssessions

Over the decade, UNEP itself has
sought to adapt to the needs of
Governments. For instance, it has
gradually, and without any
modification in the nature of its
functions, assumed responsibility for
the direct implementation of a number
of activities.

At the national level this has been
manifest in a larger rote in the
provision of support to Governments in
the establishment of environmental
machineries, the enactment of
environmental legisfation, the conduct
of environmental impact assessments
and the identification of national
environmental problems.

At the international level, UNEP has
identified issues of global significance
which do not falt squarely within the
mandate of any of UNEP’s partners
and has strengthened its own role, for
example, in regard to climate impact
studies derived from a decision of the
Governing Council itself.

UNEP also is seized with the
problems of CO, and of the ozone
layer.

The Governing Council may wish to
review this role and, if it sees fit,
consider how the effectiveness of
UNEP in this regard may be enhanced.

Equally, there is a need to
strengthen UNEP’s catalytic and
co-ordinating role in other forums
where the needs of Governments in
regard to the environment are also
increasingly finding expression. The
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negotiations for the further elaboration
of the system-wide medium-term
environment programme should
provide one vehicle for this purpose.

The opportunity afforded by the
decision of the ACC, recently
commended and used as a basis for a
request by the General Assembly
itself, that SWMTEP should be a basic
document of interest to those forums
can best be exploited through special
efforts at the leve! of those forums, by
the representatives of Governments
and by the Executive Director.

it should be noted that one of the
responsibilities assigned to the
Executive Director by the General
Assembly in resolution 2997 (XXVIl) is
to advise inter-governmental bodies of
the United Nations system, as
appropriate and under the guidance of
the Governing Council, in the
formulation and implementation of
environmental programmes.

The role of the environmental units
in other bodies of the United Nations
system could also be strengthened.
The performance of UNEP’s catalytic
and co-ordinating role is dependent on
the resources, financial and human,
available to it. Consideration shouid be
given to measures designed to ensure
that adequate resources are provided.

The Executive Director considers
that the points raised above, together
with those emerging from
consideration of the consolidated
document by the session of a speciai
character, the review of the
implementation of the 1982 goals, the
views of the Administrative Committee
on Co-ordination on future
co-operation as reflected in its report
to the Governing Council, and others,
could lead to a fruitful discussion by
the Council which would result in the
delineation of ways and means of
enhancing the effectiveness of the
Programme.
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THE GLOBAL ROUND OF
NEGOTIATIONS

The spectrum of relationships between
North and South, particularly the
serious economic problems
confronting the international
community, was the subject of a
meeting of Heads of State and
Government which concluded at
Cancun, Mexico, on 23 October 1981.

A summary by the co-chairmen of
the meeting showed that the “Heads of
State and of Governments confirmed
the desirability of supporting, at the
United Nations, with a sense of
urgency, a consensus to launch globat
negotiations on a basis to be mutually
agreed and in circumstances offering
the prospect of meaningful progress”.

All participants recognized the
urgency of the situation and the
importance of interdependence in
terms of the functioning of their
economies. They appreciated that
many of the economic problems which
beset them individually could only be
solved through joint action and that in
that sense there was a high degree of
mutual self-interest involved in
promoting closer international
co-operation,

The meeting focused on the major
issues of food security and agricultural
development; commodities, trade and
industrialization; energy and monetary
and financial issues.

As of the time of the preparation of
this reportin eariy 1982, the General
Assembly has not reached a decision
on the convening during 1982 of a
United Nations conference for global
negotiations for development, and a
resumed thirty-sixth session of the
General Assembly is expected shortly.
The Executive Director will bring
further developments in this regard to
the attention of the Governing Council
through his introductory statement.

Asrequested by the Governing
Council at its ninth session, when it
reiterated its call to the Executive
Director to assist in preparations for
the giobal round, the Executive
Director will be available to assist, as
required, any intergovernmental
machinery established by the General
Assembly and to participate in any
intersecretariat arrangements setupin
support of the machinery.



Atits ninth session the Governing
Council also stressed the need for all
Governments participating in
conferences and negotiations
sponsored by the United Nations on
other than environmental subjects to
take environmental considerations
fully into account; the Executive
Director hopes that Governments will
be in a position to act accordingly in
the global round of negotiations.

RESOLUTION OF THE ECONOMIC
AND SOCIAL GENERAL ASSEMBLY

The Economic and Social Council, at
its second regular session in 1981,
and the General Assembly, at its
thirty-sixth session, adopted several
resolutions which are of direct
relevance to UNEP, including
resolution 36/192 on international
co-operation in the field of the
environment. These are analysed in
Addendum 1.

MAJOR UNITED NATIONS
CONFERENCES

The Programme of Action for the
Development and Utilization of New
and Renewable Sources of Energy,
adopted by the United Nations Nairobi
Conference on New and Renewable
Sources of Energy, in August 1981,
gives adequate consideration to
environmental issues.

The framework for international

action calls for specific programmesto

promote the exploration, development
and utilization of new and renewable

sources of energy to take into account

social, economic and environmental
considerations.

The programme calls for an
evaluation of the environmental
impacts of the production and use of
each energy source discussed, as well
as an assessment and compifation of
information about the impacts of
energy production and use on the
ecology, and invites Governments to
consider energy policy in their -
development plans in close relation
with general environmental policies.
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Particular attention is accorded to the
problems of fuelwood and
deforestation. :

The United Nations Conference on
Least Developed Countries saw a
recognition that environmental
problems such as desertification,
deforestation and soil and water
degradation have had direct and
serious detrimental effects on the
development efforts of many least
developed countries.

The Substantiai New Programme of
Action adopted by the Conference
stresses that the preservation of the
natural resources available to the
least developed countries is of prime
importance to their future
development, and that health, nutrition
and general well-being depend upon
the integrity and productivity of the
environment and resources.

The Programme states that
“fundamental to safeguarding the
environment is the full understanding
of the'interrelationship between
people, resources, environment and
development. The interrelationship
clearly points to the necessity of an
integrated approach to development in
general and development projects in
particular, on the part of least
developed countries themselves and
external donors.” .

IMPLEMENTATION OF DECISIONS
OF THE GOVERNING COUNCIL

Progress in the implementation of
various decisions of the Governing
Council is reported upon in a number

of documents before the Council at its

tenth session. The present document
provides information in regard to
decisions included in other documents,
Action taken by the General
Assembly pursuant upon Governing
Council decision 9/2 on the session of
a special characteris reported upon in
Addendum 1. The Executive Director is
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pleased to report that the Government
of Kenya, as the host country of UNEP,
has pledged maximum support to the
organizational efforts for the session. A
joint committee established to
co-ordinate organizational
preparations has started its work.

By its decision 9/4 paragraph 2, the
Governing Council invited the
Preparatory Committee for the Second
Special Session of the General
Assembly Devoted to Disarmament to
consider including in the draft agenda
of that session an item entitled “Impact
of the arms race on nature”.

The decision of the Governing
Council was communicated to the
Chairman of the Preparatory
Committee on 1 July 1981.

The Preparatory Committee has not
as yet been able to give formal
consideration to the request by the
Governing Council. However, the
General Assembly in its resolution
36/7 on the historical responsibility of
States for the preservation of nature
for present and future generations, has
requested the Secretary-General to
complete preparation of a relevant
report and to submit it to the second
special session referred to above.

By paragraph 3 of decision 9/5, the
Council requested the Executive
Director to continue co-operation with
the Secretary-General in his )
consuitations with the countries
concerned on the possibility of
convening an international conference
under the auspices of the United
Nations to adopt measures for an
immediate and final solution to the
issue of remnants of war.

The Executive Director initiated the
consultations, on behalf of the
Secretary-General, through a letter
sent in April 1981 to 162
Governments. Very few substantive
replies were received, and the General
Assembly, in its resolution 36/188,
appealed to all States to co-operate
with the Secretary-General and
requested the Secretary-General to
continue his contacts and
consultations with Member States and
report to the Assembly at its
thirty-seventh session.

By decision 9/8 on global
armaments spending, the Governing
Council addressed a cali to
Governments which was brought to the
attention of all Governments through a
letter from the Executive Director.



INTERRELATIONSHIPS BETWEEN .
PEOPLE, RESOURCES,
ENVIRONMENT AND DEVELOPMENT

At its ninth session, the Governing
Council invited the Economic and
Social Councit and the General
Assembly to give favourable
consideration to the implementation of
the proposals, made by the high-level
group of experts on the subject, in
regard to the programme of work on
interrelationships. These proposals
were annexed to the decisions of the
Governing Council.

In its resolution 1981/73 on the
report of the Governing Council, the
Economic and Social Council
endorsed these proposals in principle,
invited the General Assembly to
request the Director-General to
provide for their implementation within
the context of the programme of work
to be established pursuant to
resolution 35/74, and endorsed the
important role which UNEP should
assume in this regard consistent with
is mandate.

In a parallel action, the Council, in-
its resolution 1981/51 on the
interrelationships, urgently requested
the Director-General to finalize the
proposals for the system-wide
programme of work with a view toits
full consideration by the General
Assembly at its thirty-sixth session, so
as to enable the General Assembly to
take appropriate decisions for its
implementation.

Inits resolution 36/192 on
international co-operation in the field
of the environment, the General
Assembly at its thirty-sixth session
welcomed the recommendations of the
Governing Council and the Economic
and Social Council concerning the
system-wide programme of work and

- the role which UNEP should assume,
and requested the Director-General to
take requisite steps for their
implementation.

In resolution 36/179 on the
interrelationships, the Generat
Assembly inter aliarequested the
Director-General to initiate
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implementation of the programme of
work, as outlined in his report, and
within this framework the
recommendations of the Governing
Council and of the ECOSOC, and
urgently to consult Governments on
the elements contained in this report.

The General Assembly supported
the arrangements proposed by the
Director-General for interagency
consvultations and programme support,
as well as the establishment of a small
advisory body to be financed through
the trust fund which has been
established for financing activities
concerning interrelationships, and
appealed to Governments to contribute
to the trust fund.

THE ENVIRONMENTAL
PERSPECTIVE

At its ninth session, the Governing
Council authorized the Executive
Director to consuit Governments and
international organizations on the
desirability, feasibility and financing of
various options regarding the process
of preparation of the perspective
document. The Council decided to give
further consideration to these issues
at its tenth session in the light of the
Executive Director’s report and the
outcome of the session of a special
character. The General Assembly in
resolution 36/192 stresses the
importance it attaches to the
development of the perspective and
invites the Governing Council, at its
session of special character and at its
tenth session, to make such
recommendations as may be
appropriate. The Executive Director’s
reporton the results of his
consultations appears as document
UNEP/GC.10/2/Add.4.

IMPLICATIONS OF THE
RESTRUCTURING OF THE .
ECONOMIC AND SOCIAL SECTORS
OF THEUNITED NATIONS SYSTEM

At its thirty-fifth session, the General
Assembly inter alia requested the Joint
Inspection Unit to participate in an
examination of the implementation of
resolution 32/197 on the restructuring
of the economic and social sectors of
the United Nations system.
Accordingly, the JIU'sreporton the
“Relationships between the
Director-General for Development and
International Economic Con-operation
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and Entities of the United Nations
Secretariat” was presented to the
general Assembly at its thirty-sixth
session, together with the comments of
the Secretary-General thereupon.

In formulating his comments upon
the report, the Secretary-General
sought the advice of his senior
colleagues. The Executive Director
communicated his views that adoption
of the JIU recommendations could lead
to the modification of the legislative
mandates of several
intergovernmental bodies establlshed
by the General Assembly, including
the UNEP Governing Council.
Accordingly, he recommended that the
General Assembly should be
requested to consider whether it would
not wish to obtain the views of such
intergovernmental forums before
deciding upon the JiU
recommendations.

The General Assembly decided
inter aliato transmit the comments of
the Secretary-General to the Economic
and Social Council at its second
regular session of 1982 and decided to
return to the question of the
interrelationships between the
Director-General for Development and
International Economic Co-operation
and entities of the United Nations
Secretariat at its thirty-seventh
session in the light of the deliberations
of the Economic and Social Council.

In light of the above, and given the
JIU recommendation that specialized
intergovernmental bodies be kept
periodically informed both of progress
made in the implementation of General
Assembly resolution 32/197 and

. 33/202 and related issues, and of any

decision that may be made on the
basis of the JIU report, the Executive
Director invites the attention of the
Governing Council to the above matter.
Asregards the functions of the
Director-General, itis also relevant to

_ note thatin its resolution on

operational activities for development,
the General Assembly has requested
the Director-General inter alia, in his
annual report on the subject, to include
separately information pertaining to
the Fund of the United Nations
Environment Programme.



THE SYSTEM-WIDE-MEDIUM-TERM
ENVIRONMENT PROGRAMME AND
THE UNITED NATIONS MEDIUM
TERM PLAN FOR 1984-1989

The proposals for SWMTEP for
1984-1989 are before the Governing
Council for its consideration at the
tenth session. In its annual report to
the Governing Council, ACC gave its
opinion as it had the year before that
the programming process should be
pursued thereafter, through thematic
meetings as necessary, with a view to
further refinement and elaboration of
SWMTEP.

Accordingly, ACC recommended
that the Governing Council should
review the fully elaborated SWMTEP at
its eleventh session. .

The Executive Director considers
that the proposals before the Council
have been framed in a manner
consonant with United Nations
medium-term planning methodology.
However, he recommends that these
proposals be futher developed, in
accordance with the concepts of
variable information density approved
by the Committee for the Programme
(CPC), so as to present for
consideration by the Governing
Council at its eleventh sessiona
detailed programme budget for the
years 1984-1985 with such further
information as may then be available
for the two remaining biennia of the
1984-1989 period. _

In order that this-may be achieved,’
the Governing Council is expected to
agree, on an indicative basis, upon the

~general size of resources for the period
1984-1989 which the Fund of UNEP
should seek to provide in support of
SWMTEP.
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The Council should decide more
preciselv the Fund target for the
biennium 1984-1985 as a basis for
preparing the programme budget
presentation for the first biennium of
SWMTEP.

Also, in the action it takes with
regard to SWMTEP at its tenth session,
the Governing Council should set
priorities within SWMTEP to enable a
useful consultation with UNEP's
partners on the most effective use
which could be made not only one of
UNEP resources but those of the other
organizations in the UN system as well.

In this context, it should be noted
that the General Assembly, in its
resolution 36/288 on programme
planning, has adopted measures and
guidelines for the determination of an
order of priority among programmes.

Without prejudice to arrangements
and procedures now in force, the
establishment of an order of priority
should apply to all substantive
activities of the organization and serve
as a guide for the allocation of all its
budgetary and extrabudgetary

~resources. For that purpose, the

decisions on priorities should be
brought to the attention of Member
States and relevant governing bodies.

The medium-term plan of the United
Nations for 1984-1989 isto be
considered by CPC at its
twenty-second session in May-June
1982, and subsequently by the
Economic and Social Council and by
the General Assembly, later in the
year. This medium-term plan shouild
include a chapter on the proposed
activities of the United Nations itself in
regard to the environment.

The Executive Director considers
that these activities are included in
and derive from the totality of the
activities of the whole United Nations
system, jointly negotiated and
presented in SWMTEP, which will be
considered by the Council in Nairobi at
almost the same time as CPC
considers the United Nations
medium-term plan in New York. Thus,
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the presentation being prepared for
inclusion in the United Nations
medium-term plan derives from the
role and activities of the United
Nations presented in SWMTEP.
Relevant comments thereupon by the
Governing Council will be conveyed to
CPC indue course.

IDENTIFICATION OF ACTIVITIES
THAT HAVE BEEN COMPLEYED OR
ARE OBSOLETE, OF MARGINAL
USEFULNESS OR INEFFECTIVE

A similar issue deserving Council
attention is the relationship of the two
presentations of (1) programme
activities to the Governing Council for
subsequent implementation under its
guidance, and (2) some of those same
activities in the United Nations
Programme Budget as justification for
the resources which UNEP derives
from the regular budget of the United
Nations.

In terms of General Assembly
resolution 2997 (XX VIl), the Governing
Council reviews the programme
annually, and seeks to ensure the
implementation of a balanced
programme. The Executive Director
functions in this regard under the
policy guidance of the Governing
Council whose reports are conveyed to
ECOSOC and the General Assembly.

The same resolution also provides
that the regular budget of the United
Nations shall bear the costs of servicing
the Governing Council and of providing
the small secretariat referred to in the
resolution, while operational
programme costs, programme support
costs and administrative costs of the
Environment Fund shall be borne by
the Fund



A rationale for the apportionment of
costs as between the Environment .
Fund and the regular budget of the
United Nations was approved by the
General Assembly at its thirty-second
session. Under United Nations
programme budgeting methodology,
the programme budget proposals of
the Secretary-General should include
programme justification for the
resources UNEP derives from the
regular budget.

At its thirty-fifth session, the
General Assembly requested the
Secretary-General to identify obsolete,
marginally useful and ineffective
activities in the preparation of the
programme budget for 1982-1983. The
Executive Director pointed out that the
totality of UNEP activities have been
reviewed and approved by the
Governing Council asrecently as the ~
ninth session, and it was thus not
possible for him, functioning under the
policy guidance of the Governing
Council, to express views ascribing
greater or lesser priority to one or
another part of the programme.

However, in fulfilment of the
directives of the General Assembly,
and assisted by an internal secretariat
group under the chairmanship of the
Director-General for Development and
International Economic Co-operation,
the Secretary-General had formulated
certain proposals in this respect.

At its thirty-sixth session, the
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General Assembly requested the
Secretary-General to continue to
provide a list of such activities and
requested him also to continue to
refine further, if necessary, the criteria
for the determination of these
activities. The Executive Director,
therefore, wishes to bring the matter to
the attention of the Governing Council
and to seek its guidance.

The setting by the Governing
Council of priorities within SWMTEP, a
matter to which reference is made in
paragraph 24 above, will enable him to
be guided by Governing Council
decisions in responding to such
requirements set by the General
Assembly.

TOPICS FOR THE 1983 STATE OF
THE ENVIRONMENT ANNUAL
REPORT

In accordance with decisions of the
General Assembly and of the
Governing Council, the annual state of
the environmentreports are to be
selective in their treatment of subject
matters. It is suggested that the annual
state of the environment reports
should deal each year with three
topics: two contemporary issues and
one of a "futuristic* nature. For the
report to be submitted to it at its
eleventh session, the Governing
Council may wish to choose from
amongst the following topics: (a)
hazardous wastes; (b) acid rain; (c)
energy farms; (d) genetic engineering
for food production; (e) environmental
diseases: respiratory diseases.

At the inter-sessional information
consultations with Governments held
at Nairobi in November 1981, there
appeared to be a preference for the
topics of hazardous wastes, acid rain
and energy farms. :
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Hazardous wastes have detrimental
effects on terrestrial and aquatic biota
and can reach man via different
pathways with possible immediate
toxicity or ill health or long-term effects
{carcinogenic, teratogenic, mutagenic,
etc.). Contamination of surface and
ground waters and of soil by
hazardous wastes has occurredin
several countries. Few cases of
detrimental human health effects due
to toxic wastes are well known. The
effects of many toxic compounds often
first become noticeable in the working
environment. The management of
hazardous wastes (e.g. recycling,
detoxification, conditioning and
adequate safe disposal) has become
an urgent problem notonly in
developed but also in developing
countries. The developing of
“alternative” technologies (low-waste
and non-waste technologies) should be
encouraged to reduce the bulk of
hazardous wastes now accumuilating.

The problem of acid rain was
broughtinto focus at the Stockholm
Conference, and in the decade that
foliowed. It has been realized that acid
rain has not only affected
Scandinavian countries but also other
regions in Europe and the eastern part
of North America. Acid rain may be
occurring in other regions of the world.





















The International Referrat System for
Sources of Environmental Information
(INFOTERRA) is a network of partner
countries which respond to requests
for environmental information through
established national Focal Points
(NFPs).In 1981, at the close of its fifth
year of operation, INFOTERRA had
grown to a network of 115 NFPs, of
which 93 were in developing countries.

The International Director of
Sources, published biennially with
six-monthly suppiements, is issued in
English, French, Russian and Spanish
by the INFOTERRA Programme Activity*
Centre (PAC) in Nairobi. In it are listed
9,100 sources from 82 countries for
information on over 1,000
environmental topics. Nearly one-third
of these source are in developing
countries.

The world-wide use of the system
has increased to approximately 400
queries per month, with just over
one-half of these coming from
developing countries.

INFOTERRA is thus responding to
an increasing world demand for
accurate, relevant information needed
for sustainable development, including
environmental planning, technology
and science. lts achievement has been
to improve the quality of decisions on
environmental issues, and to provide
easier access to current knowledge.

As originally planned, the network
of INFOTERRA focal points acts as a
"switchboard¥, connecting enquirers
with potential sources of information
relevant to their needs. When
contacted, these sources supply
appropriate substantive information
and documentation. Among its main
functions, INFOTERRA attempts to:

e promote greater co-operation
between institutions and nations in
the collection, evaluation and
distribution of environmental data;

¢ educate decision-makers on the
need to incorporate
environment-related information in
development planning;

o help develop national systems for-
the retrieval and processing of
environmental information; and

« develop the referral service itself,
with the identification of more
sources of information and with the
expansion of the NFP network.

infoterra

The ninth session of UNEP's
Governing Council, held in Nairobi in
May this year, was of particular
significance for INFOTERRA's future
development, as delegates were able
to discuss and comment upon the
findings of an independent evaluation
of the network, carried out under the
auspices of the UNISIST programme of
UNESCO.

The evaluation report noted in its
summary: “It can be said that the
original mandate has been fulfiiled...
INFOTERRA has had some success in
stimulating an awareness of
environmental problems, and the value
of information in meeting them, and
has contributed to the development of
national capabilities for handling
environmental information.”

Among recommendations for the
phased expansion of INFOTERRA
made in the report was a calil for
network partners at the national level
to move beyond the provision of
referral services only, towards the
supply of some substantive
information to users.

‘The Governing Council gave strong
support and endorsement to the
recommendations made in the
evaluation report and encouraged all
Governments to make adequate
resources available to their respective
national focal points so as to enable
them to expand their activities. The
PAC was requested to establish
appropriate procedures and to arrange
for the further training of NFP staff in
implementing these.

The global switchboard

As noted in the evaluation report,
INFOTERRA “provides access to
unpublished information or information
and expertise which is otherwise
difficult to acquire. it operates at low
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cost to the user, and is of direct value
in promoting international
relationships.*

An example of the effective use of

. INFOTERRA’s world-wide network in

facilitating the exchange of
environmental “know-how” came this
year from China. A research worker at
the Institute for Labour Protection
needed information for developing a

set of national standards for the
colouring of safety signs in the working
environment. This involved assigning
particular colours to those features
requiring specific safety measures.

The researcher approached the
INFOTERRA NFP in Beijing for
assistance in finding the information
sherequired. Following a search of the
International Directory, the NFP
provided her with a list of likely
sources, both within the country and
abroad. On contacting these
INFOTERRA sources, she obtained
some 20 documents presenting
information which was of very high
quality and directly relevant to her
investigations. The materiais received
included proposed national safety
codes from Australia, safety codes and
colouring standard sample cards from
the US, as well as similar materials
from the UK and Japan.

The Institute for Labour Protection
was then able to design and propose
China'’s first set of national standards
for safety colouring and labelling and
109 prototype signs were produced for
testing among various labour groups.
Safety standards throughout the
country are expected to be improved
as a direct resuit of this process.

Two earlier user-source
connections established by
INFOTERRA also served to illustrate
the network’s potential for streamlining
the flow of information-exchange on
environment issues.

When Indian government officials
were asked by the Prime Ministerto -
draw up legislative measures and
devise administrative machinery for
environmental protection, they turned
to INFOTERRA’s New Delhi focal point
for assistance in obtaining substantive
information on the procedures
established elsewhere. A total of 14
separate sources around the world
responded to a list of queries sent out
by the Indian NFP, providing as much
as 80 per cent of the information on
environmental machinery, and,
subsequently incorporated into the



Infoterra
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Z] COUNTRIES WITH

©Z2 NATIONAL FOCAL POINTS

Jovernment’s recommendations for
ietting up a new Department of the
‘nvironment. ‘
INFOTERRA's far-flung global
2sources were also put to the test
then 12 journalists in different parts
f the world posed identical questions
ytheir respective NFPs. An
\dependent analysis of the responses
) this exercise carried out by
ARTHSCAN showed that even
yecialists could expect to find new,
seful data through usingthe system.
From the start, INFOTERRA was
1signed to be highly flexible. It
rrmits many different types of
formation to be made accessible to
.ers, and it can be used at very
Jfterent levels of information
shnology. Aithough every focal point
s the tools and the training to locate
urces manually, using the printed
rectory, an increasing number of
sal points have access to computer
‘stems on which INFOTERRA
arches can be carried out
echanically. Computer programmes

tailored to suit the particular needs of
each individual focal point are
supplied by the PAC, together with
assistance in installation and initial
operation:

For NFPs which do not have easy
access to a computer, two
intermediate alternatives have been
made available. First, queries can be
mailed, cabled or telephoned to the
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INFOTERRA PAC in Nairobi, which will
process them and telex back the
searchresults.

Second, especially when a query
requires more urgent handling, those
NFPs with direct-dialing telex
connections with Switzerland can
obtain direct access to INFOTERRA's
computer facilities in Geneva, through
a new computer-telex system which
was introduced during the year.
Installation of special equipment and
software on the Geneva computer now
allows it to accept queries in
standardized telex format, to process
the search and produce a list of
relevant sources, and then to 'dial’ the
international telex number of the
requesting NFP and send back a reply
—all within half an hour.

This direct-dialling telex facility is
available temporarily on an ,
experimental basis; more permanent
solutions will involve the development
of regional networks of national
centres offering computer search
services toothers in their area, and the
use of improved global :
teltecommunications channels.
















































































































































PROJECTS — 1981
Cost to UNEP (US dollars)

« World Register of Rivers
Discharging into the Oceans 3,633.00*
e Support for GESAMP Working
Group on the Interchange of Pollutants
between the Atmosphe(e and Oceans
................................................... 2,546.61
¢ GESAMP Working Groupon a
Review of Health of the Oceans
................................................. 41,698.27
e Environmental Impact Assessment
of Coastal Area Develobnment (WHO)
.................................................. 4,000.00
e SeaDisposal Studies ....... 7,595.00
e Meeting of Government Experts on
Marine Pollution and Regional Seas
Programmes ................c...... 11,500.00"
o Developmentof a Global Plan of
Action for the Conservation,
Management and Utilization of Marine
Mammals .........ccccoeveieeieinnnns 40,824.93
« Promotion of the Establishment and
Effective Management of Coastal and
Marine Protected Areas ....... 49,123.00
» The Mediterranean Programme
Activity (Implementation of the Action
Plan Adopted at the Barcelona
Meeting) Med.l .........cco..... 148,320.82
o The Mediterranean Programme
Activity: Intercalibration
Measurements for Pilot Projects under
the Co-ordinated Pollution Monitoring

and Research Programme—Med. IV
...................................................... 943.00

Oceans

¢ The Mediterranean Programme
Activity: Joint IOC/WMO/UNEP
Co-ordinated Pilot Project on Baseline
Studies and Monitoring of Oil and
Petroleum Hydrocarbons in Marine
Waters (Operational Phase 1l) —Med. V
.................................................. 7,853.86
o The Mediterranean Programme
Activity: Joint IOC/UNEP Co-ordinated
Pilot Projects on Problems of Coastal
Transport of-Pollution—Med XI
(Operation Phasell) ............... 8,796.48
e Regional Environmental Programme
for the Red Sea and the Gulf of Aden

(Phasel) ..occcoeveeveeiiirieens 50,000.00*
e Programme Activity Centre for
Regional Seas ................ 1,079,871.52

e Development of Comprehensive
Action Plan for the Protection of the
Marine Environment of Bahrain, Iran,
Iraq, Kuwait, Oman, Qatar, Saudi

Arabia and the United Arab Emirates
................................................. 34,518.63
e Co-ordination of the Joint
UNDP/UNEP Co-operative Projects in
the Mediterranean .................. 2,866.19
« Impact of Pollution on the Mangrove
Ecosystem and its Productivity in

South East Asia—Preparatory Phase
................................. ... 56,520.45
o Workshop on Coastal Area
Development and Management in

South-East Asia ................... 24,463.57
e Riverinputs to South-East Asian
SEAS e 222.50

+ Research Toxicity of Oil Dispersant
Chemicals on Tropical and
Sub-tropical Marine Species 3,646.00
o Overview of Land-based Pollution
Sources in South-East Asa . 2,282.00*
o |IMCO/UNEP International
Workshop on the Prevention,
Abatement and Combating of Pollution
from Ships in South-East Asian Waters
............................................... 27,591.00*
¢ Development of an Environmenta!
Programme for South-West Pacific
................................................. 90,133.00
o Survey of Oil Pollution Problems of
the West African Region’s Coast with
Particular Emphasis on Pollution from
Shipping Activities ................ 2,521.00
o Survey of Marine Pollutants from
Industrial Sources in the West African
Region | ..ccccccvvveveiviiiviniiieiiieenns 2,341.00
¢ Development of a Comprehensive
Action Plan for the Protection and
Development of the Marine and

Coastal Areas of the West Africa

Region ....cccoceervcccieniiiines 280,002.92
¢ River Inputs to the West African
Region ..coocevvivriiereciininn, 1,029.72
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e Development of an Action Plan for
the South-East Pacific ......... 87,949.39
¢ Preparation and Management of a
Regional Seminar/Workshop on
Coastal Area Development and
Management in West Africa
.............................................. 102,273.02
o Development of a Comprehensive
Action Plan for the Protection and
Development of the Marine
Environment and Coastal Areas of the
East Asian Region ....... et 61,442.40
o |IMCO/UNEP International
Workshop on Combating Marine
Pollution from Oil Exploration,
Exploitation and Transport in the
Kuwait Action Plan Region .... 2,061.00
e Protection of the Marine and

Coastal Environmental of the

Caribbean Islands ................ 32,901.00
e Formulation of Caribbean Qil Spill |
ControlPlan ...........c.cc.......... 7,142.00*

* Commitments



















































network of UN Information Centres
(UNICs) in 54 countries. .

Other organizations provided the
Service with access to their
information distribution systems
and media, including “house”
journals. UNESCO's “Man and the
Biosphere” (MAB) programme
contributed a standing exhibition
and other sister organizations
prepared material for a “UN family”
exhibition on the environment for
simultaneous display at four UN
centres in 1982,

The third main thrust of the
catalytic effort was with
universities, industrial and
commercial concerns and more
than 2,000 environmental NGOs
which were approached for support
either directly or through the
Environment Liaison Centre (ELC)
in Nairobi and other NGO
co-ordinating groups in New York
and Geneva.

Additional financial assistance
‘was provided to IlIED/Earthscan for
a seminar and an independent
media briefing document on the
SSC; and to the ELC for
co-ordinating NGO activities in all
regions and preparing a regionally

- representative symposium at the
time of the SSC. Planning meetings
for the. symposium were held during
the August UN energy conference in
Nairobi and again in November.

(b) Media campaign
This was preceded by a survey of

general and specialist print media,
radio and television stations in all
regions and launched with an
extensive mailing of SSC briefing
-materials, news and feature
releases. Press kits were prepared
and groups of journalists further
briefed by the Executive Director on
missions, UNEP officers at
headquarters, the Regional
Directors and Regional Information
" Officers. Commissioned features
were produced for UN and other
media, including the Worid
Newspaper Supplement. The
Service, in turn, invited or .
commissioned contributions from
specialist writers for pre-SSC
issues of “Uniterra” and for general
release.

information

(c) Special Publications

The Service was involved, to a
varying degree, in the production or
financing of a number of
publications which together would
provide substantive background
material for the SSC.

These included an in-depth,
comprehensive technical report on
The World Environment, 1972-82;
the contributions of heads of state
and leading environmentalists in a
volume entitled Voices in Defence
of the Earth and two anthologies of
UNEP workd published over the last
ten years— Development Without
Destructionand Global
Environment Issues.

Production was started on two
publications targeted at a more
general audience— People on Earth
by David Munro and Down to Earth,
a UNEP-supported project of the
International Institute for
Environment and Development
(HED) by the late Barbara Ward and
Eric Eckholm. A special issue of
Mazingira magazine was also
planned.

Other specific activities in 1981:

Audio-Visual _ o
"(a) Films—production completed or.
in process:

e The Fragile Mountain: A PBS
production as a special for the
NOVA series, with UNEP
contribution;

e Onthe Edge of Paradise:
co-production with BBC on the
Caribbean environment;

o OK Here— Forbidden Anywhere
Else: co-production with an
independent US producer, based
on the book, Circle of Poison and
scheduled for PBS broadcast;
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(b)-

(c)

(d)

(e)

Refugee: co-produced with
DP1/RUS in New York on the living
environments of refugees in Africa;
Journey for Survival: a UNICEF
film on water, for which UNEP
provided footage;

Water— More Precious than Oil:
—UNEP contributions to a
KTCA/PBS 50 minute special
scheduled for US nation-wide
broadcastin 1982;

Homo Sapiens: produced for
UNEP by Czechoslovakia's Krathy
Film;

Environment in Africa: 100
co-produced with the Dutch Radio
Nederland TV for the SSC '82;

An MTV (Hungarian) feature
production on environmental
protection

Radio and Television: A start was
made on building a distribution
network of radio and television

- stations around the world.

Interviews with the Executive
Director on sound and video tape
were distributed together with
information kits on the SSC.

Slide and video presentations:
For exhibition during the UN
Energy Conference in Nairobi
video programmes were made of:
The Water Hyacinth: slide show,
demonstrating how a major
environmental pest may be turned
into a useful resource;
The Biogas in China: slide show,
demonstrating Chinese
technologies for the production of
biogas energy;
The film Firewood: showing the
devastating efforts of people’s need
for fuelwood in the hills of Northern
india and the Himalayas.

Exhibition: A black and white
photo dispiay on Biogas in China
was erected during the Energy
Conference, together with a
display of UNEP publications:

Photographs: The Service'’s
photo-library was expanded
considerably during the year,
principally by contributions for
sister UN organizations.



Publications

o English and other language
versions of regular publications of
the Service, including Uniterra and
the UNEP Annual Review, were
written, edited, designed and
prepared to final art by the staff of
the Support for Publications Project
and its Production Unit.

Other regular bulletins and
substantive publications of the
Programme were also serviced by the
project staff:

» Aconsultant project for the
development of a common UNEP
design style and graphic standards
was established with the
sponsorship of the Norwegian
Government;

+ additional capacity for
multi-language production was
achieved with the inception of a
“Publications and Information
Support Programme in the USSR";

+ asimilar project for publications
and information support in the
People’s Republic of China was
held in abeyance;

o interim arrangements for the
production and distribution of
Mazingira were confirmed in an
initial two-year contract with a new
publisher, Tycooly International of
Dublin. :

Other publications issued or in
production in 1981 included:

(a) UNEP Reports and Proceed/ngs
Series:

e atraining manual on Biogas in
China (E) Vol.2 (Biogas Fertilizer
Cycles)

s the Ecology and Utilization.of
African Inland Waters (E) Vol.1

(b) UNEP Reference Series:
o An Environmental Bibliography (E)
Vol.2

(c)  UNEP Studies Series:

e Environmentand Development in
Africa (E) Vol.2

e The Childin the African
Environment (E) Vol.3

Information

(d) UNEP Executive Series:

e Choosing the Options (English and
Russian);

e [InDefence of the Earth: The Basic
Texts (English and Russian);

o Technology, Developmentand the

Environment(Russian);

The Economics of SurvivalVol.4;

Evaluating the Environment Vol.6;

Analysing the Options Vol.5;

Combatting Desertification

(Russian, French and English);

e The State of the Environment,
'1980: Selected Topics
(English/French);

e The State of the Environment 1981;
Selected Topics
(English/French/Spanish); - v

e UNEP Annual Review, 1980 (French
and Spanish).

Press and Public Affairs activities

o Theregular World Environment Day
pack of illustrated features based
on UNEP’s 1981 State of the _
Environment Report was produced
under contract, distributed with the
assistance of the Regional
Information Officers and adapted in
several language editions by media
leverage centres.

¢ Special media services were
undertaken in support of the UN
energy conference and GCIX,
which received wide coverage in
particular through the Visnes
television news service, the BBC
and Swedish broadcasting stations.

NGO information activities

¢. The Service was assigned to

expand co-operation with NGOs in
1981, principally through the ELC

as a main channel for UNEP
information to above 6,500
environmental NGOs round the
world. The ELC allocated space
regularly in its bimonthly
newsletter, produced as an

. expanded “resource pack” for
Worid Environment Day, and
sponsored additional information
production by NGOs in Africa and
developing countries in other
regions.

. The Service maintained its support
media production by the
Worldwatch Institute; the United

~Nations Association of the United
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States and its regular Worid
Environment Report publication;
and IIED/Earthscan which
produced a range of Press briefing
documents and features on
environmental topics.

PROJECTS—1981

- Cost to UNEP (US dollars)

e Support for Publications
Programme .......ccccceeviiiiennen 549,431.41
¢ UNEP Sponsored Journal
178,147.17

e Audio-Visual Support Unit
133,949.55

¢ Global Public Education
Programme on Environmental Issues
1,849.23

e Hungarian TV (MTV) Film Serieson .
Environmental Protection .. 39,279. 17'
e Regional Information Support

- Programme —Regional Office for Africa

65,506.28- ,
e RegionalInformation Support
Programme—Regional Office for Asia
and the Pacific .....cccccvineen. 97,905.16
e Regiona!lnformation Support -
Programme —Regional Office for Latin.
AMENICA .covvvveivrreeiiieiisinrananee 18,605.00
e Regional information Support
Programme— Reglona| Office for West
ASIa i 70,252.84
« Regional Information Support
Programme —Headquarters Support,
Nairobi ....ccceoeevvvreininnnaes .... 181,929.00
« Regional Information Support
Programme—Geneva Liaison Office
143,215.73
« Regional Information Support
Programme—New York Liaison Offlce
88,167.28
e Publication Programme in the :
USSR .o, 38,444.78
e |IED Thematic Media Information
Programme (Earthscan: Phase Ill)
-105,620.00
o Establishment of a Centre for World
Environment Information ..... 5,000.00*
e Multimedia Presentation on
Environment and Deveélopment
49,038.57

- NGO Participation in Increasing the

Information Flow Regarding UNEP -
Priority Areas .....ccccecevieeennnn 52,323.00
e Publications and Information
Support Programme in the USSR
21,343.57 .



The Environment Fund

Contributions to the Enyironment
Fund in respect of 1981 aré€ expected
in the end to reach a total of $30.9
million, of which $30.2 million had
been paid by the end of May 1982. In
the medium term plan period
1978-1981, it is now estimated that
the total of contributions will reach a
level of $124.5 million: $123.2 million
had been paid by the end of May 1982
and only $1.2 million was still
outstanding.

Some contributions continued to be
paid in non-convertible currencies in
1981 but that year was the second in
which these currencies were used at a
level higher than the level of new
contributions in the year.

A more difficult problem arose from

the tendency of Governments to pay
their contributions to the Environment
Fund later in the year than they had in
earlier years. This meant that the flow
of resources to the Fund, apart from
being delayed, was less predictable
and new commitments against those
resources had to be entered into with
caution. :

As aresult of this situation, the
overall level of commitments for Fund
programme activities as at the end of
December 1981 was lower at $30.8
million than it has been at the same
date in the previous year, $32.1
million. This in turn meant that
expenditures on Fund programme
activities in 1981 was lower at $23.2
million than it had been in 1980, $26.8
million. This level of expenditure was
lower than had been estimated and as
a result the overall balance of the
Environment Fund as at 31 December
1981 and carried into 1982 was at
$24.6 million higher than had been
expected earlier.

Six trust funds are now
administered by the Fund of UNEP.
These are:

Kuwait

Med

CITES .

West and Central Africa
Caribbean

East Asia

ISRl

A total of $9.97 million was'pledged
by governments for the Kuwait, Med
and CITES Trust Funds (as at 31
December 1981). The West and
Central Africa, Caribbean and East
Asia Trust Funds were established in
January 1982,
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The tollowing tables indicate the
status of resources, the
appropriations, allocations,
commitments and expenditures in
1981, the institutional and
geographical distribution of projects,
the distribution of expenditures by
budget lines and the projects approved
by the Fund in 1981.

Annex

Table 1 .
Estimates of resources— Status as at
31 December 1981.

a) Fund of the United Nations
Environment Programme

b) Regional Trust Fund for the
Protection of the Mediterranean
Sea Against Poliution

¢) Regional Trust Fund for the
Protection and Development of the
Marine Environment and Coastal
Areas of Bahrain, Iran, Iraq,
Kuwait, Oman, Qatar, Saudi Arabia
and the United Arab Emirates

d) Trust Fund for the Convention of
International Trade in Endangered
Species of Wild Fauna and Flora
(CITES)

Table 2

Appropriation, allocations,
commitments and expenditures in
1981

Table 3
Institutional distribution of

commitments and expenditures in
1981

Table 4

Geographical distribution of
programme activities by year
(percentages)

Table 5
Distribution of expenditures
1973-1981 by budget lines

Table 6
Projects approved by the Fund in 1981





















Table 1

Second Instalment
1 April 1979

Contributions paid Contributions

Country ' ; Pledge (date of payment} - outstanding
Bahrain 29,100 29,100 (17. 4.79) —
Iran 407,982 ' : 407,982
Irag : 184,203 ’ 184,203
Kuwait 224,943 ‘ 224,940 (9. 4.79) —
“ ‘ 3 (15. 1.80}
Oman o . 29,100 : - - 29,100 { 4. 2.79) —
Qatar ‘ : 129,932 © 129,932 {12. 4.79) ’ -
Saudi Arabia ' 279,069 ‘ 274,900 : (1. 6.79)
o , 4,169 (26. 9.79) -
‘United Arab Emirates 170,671 = 170,671 (18. 3.80) E —

Total . 1,485,000 862,815 - ‘ 592,185

Third Instalment
1 December 1979

Contributions paid  Contributions

Country E s - “ Pledge " (date of payment) outstanding
Bahrain ; ‘ 29,100 5, 29,100 . (18.11.80) -
Iran ‘ ‘ 407,982 ‘ _ i 407,982
Irag . © 184,203 S . | ) 184,203
Kuwait ) +:.224,943 224,943 - (26. 3.80) ’ —
Oman ¥ ‘ 29,100 - 29,100 -, (22, 4.80) —
Qatar = ¢ ' o 129,931 ~ 129,931 (12: 6.80) L —
- Saudi:Arabia 279,069 ...279,069 (9. 5.80) -
United Arab Emirates" y 170,672 170,672 (16.12.81) - 170,672
Total - v .1,465,000 862,815 ‘ 592,185

Fourth Instalment®
-~ 1 December 1 9_80

Contributions paid ~ Contributions

Country T : W Pledge s {Date of payment) outstanding
Bahrain * ‘ 29,100 28,100 (4. 4.80) —
fran Ly ; 407,982 407,982
Iraq i e == 184,203 : E 184,203
Kuwait ., . \ 224,943 224,943 (15..1.80) —
Oman = S ; 29,100 ‘ 29,100 { 4.:2.80) =
Qatar S : 2:129,931 129,931 (23. 7.79) ) -
. Saudi Arabia - T 279,069 - 279,069 .{ 9. 5.80) —
~United Arab Emirates @ . . 170,672 170671 “:(16.12.81 - 170,672
Total 1,455,000 ' 862,814 592,185
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Table 5

Rédistribution of Expenditures
1973-1978 by 1979 Budget Lines
Compared with 1979 Expenditures -

- :3000 Expenditure

Areas ‘ . b 1973 1974 1975 1976 1977:. 1978 - 1979 1980 1987
01 Human settlements and - E ‘ ‘ L
~‘human health : 126 - 643 4,070 2,024 . 1,988 2,509 . 3,088 . 2,286 2 182
03 ‘Support : 13 1,121 2,772 3,085 5,405 4,772 5,872 5,364 5 522’
04 Environment and development 13 578 1,388 1,148 - 1,611 1,342 2,221 . 1,681 1.610
05 .Oceans” . 7 176 777 1,834 2,412 . 2,362 2,742 © 2,852 2,849
07 Energy w740 0 288 364 599 549+ -~ 279 " .302 "~ -.100
10  Environmental management % : : : :
including environmental law = f7200 138 1239 ¢ 421° - © 704 ©398- . " 413 388
11 Ecosystems _ . = - 699 =+ 1,860 3,824 4,431 * 5,144 4649 5,061 -~ 2650
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Project Number

FP/0303-80-02
FP/0305-80-01

'FP/0305-80-02
FP/0305-80-03
FP/0306-80-01

FP/0402-80-01

FP/0402-80-02

FP/0402-80-03
FP/0404-80-01

RA/0404-80-01

FP/0404-80-02

FP/0408-79-01

FP/0501 779-62

Table 6

Project Title Agency
NGO Participation in Increasmg the Envt.
Information Flow Regarding UNEP Liaison
Priority Areas. Centre

Preparation of Environmental Education UN Internat.

Curriculum Materials for Elementary School,
and Secondary Schools. N.Y.
Environmental Education, Trainingand® internal
Research for Adult Education. :
Promoting an Understanding of IUCN
Conservation through Information, ‘
Education and Training.”
Introduction of an Environmental - S 1L0
Training Component within {LO . :
Management Development Programmes. 7
Workshop on Biotechnology and | “Univ. of -
Resource Recycling. : Waterloo,
Waterloo,
Ontario,

: ‘ : ‘ -Canada .
Information Dissemination on Environ- Lo -
mentally Sound and Socially Appropriate
Food Processing Technologies ‘

A Study of Biotechnological Processes * Univ. of
-Relevant to Environment and Develop- . gyssex,
ment (Preparatory Activity). UK !
Inter-Regional Seminar of Alternative ' |mem:5| ‘
Patterns of Development and Lifestyles

Research into the lnterrelationships Internal

between People, Resources, Environ-
ment and Development (Preparatory

Horizontal Co- -operation in Latin America ECLA
Relating to Style of Development and
Enwronment

Consultation of Reduction of Post- FAQ
Harvest Losses in Fruits, Vegetables

'Roots and Tubers.

Study of the Feasibility of Monitoring
Background Levels of Selected Pollutant:
in Open Ocean Waters.
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Region

Global

Global

Regional

Global

Giobal

Global

Giobal

Giobal

Global

Global

" Americas

Global

I0C/UNESCO Global

Total Cost
285,400

122,000
30,582
- 498,000
764,380

49,500

132,000
715,004
48,533
100,000
640,000
91,100

262,590

UNEP Cost
173,000

80,000

- 30,582
247,5000

365,980

29,500

72,000
| 13,640
48,533
100,000
350,000
50,100

65,5690









Project Number
FP/1110-80-01

FP/1110-80-02

FP/1110-80-03

~ FP/1110-80-04

FP/1200-80-01

~ FP/1301-80-01
FP/1301-80-02

" FP/1303-80-01

RA/1600-80-01

FP/1700-80-01

" FP/1700-80-02

- FP/1700-80-03

Project Title

Table 6

Agency

Monitoring the Status of Wild Fauna and IUCN

Flora.

Promoting the Conservation of Wild
Fauna and Flora.

Promotion of Conservation Strategies in -

Promotion of the Establishment and
Effective Management of Terrestrial
and Freshwater Protected Areas.

Selected Tropical Countries.

Imbrovement of Tropical Cyclone
Warnings Including Storm Surge Alerts.

United Nations Seminar on Remote
‘Sensing Applications in Geology and
Hydrology (Baku, USSH 17- 18
November:1980). .

Climate Conference for Asia and |
Western Pacific and Chmatlc Atlas of
Asia. o

NGO Envnronmental Informatlon Data
System :

Desertnfacatlon Assessment and
‘ Mappmg :

Climate Related Monitoring.

Workshop on the Physucs of Desertlflca~
tion. :

‘Green Belt around the City of Niarney

116

IUCN

IUCN

IUCN

WMO

WMO

USSR Comm.

for UNEP

WMo

Envt.
Liaison
Centre

FAO =

'UNESCO

Government
of Republic.
of Niger. -

Region
Global

Global

Global

Inter-regional

Americas

Global
Global

Asia and
Pac.

Global

Global

- Global

- Africa

Total Cost

633,000
540,000

546,900

508,500

25,800

1,445,000
264,946

248,900
75,370
- 828,750

132,300

102,000

UNEP Cost
127,500

420,000

217,500

300,000

20,800

433,900
115,696

127,000
50,000
460,350

49,800

60,000






The Global Imperative

My second main point — thatto be
sustainable human development must
also include economic growth —
follows from the global perspective on
environmental concerns.

Even in wealthy countries,
environmental protection has, to some
extent, been crowded aside by priority
attention to economic difficulties. Yet
the world’s recent economic troubles
have also been particularly severe for
developing countries — and the need
for economic growth in these countries
is overwhelmingly compelling.

Third world leaders are absolutely
right to point out that poverty is the
very worst nollution that faces us on
earth today. Only about a quarter of the
people who live in developing
countries, for example, have access to
clean water.

Inthe third world, disease typically
takes up a tenth of a person’s
potentially productive time. Disease
causes suffering, dampens initiative,
disrupts education, and stunts
physical and meéntal development.

Poverty also puts severe — and
often irreversible — strains on the
natural environment. At survival levels,
people are sometimes compelied to
exploit their environment too
intensively. Poverty has often resulted
in long years of mismanagement of our
natural resources, evidencing itself in
overgrazing, erosion, denuded forests,
and surface water pollution.

Our experience at the World Bank
seems to indicate that it is much easier
to deal with the negative environmental
effects of development than with the .
negative environmental effects of
pervasive and persistent poverty.

The developing regions of the world
are not all characterized by severe
poverty, of course. But aspirations for
a better life — i.e., more schooling,
economic opportunity, and freedom of
choice - are also powerful among the
middle-income countries. In fact,

aspirations for economic growth may
be strongest in countries at moderate
levels of income — i.e., those countries
which have enjoyed some grov/th over
the last generation.

These hopes and aspirations are
legitimate. They won'’t be easily denied
— nor should they be denied.

I'm encouraged that environmental
concerns in third world countries have
become much more widespread over
the last decade. Acccording to the
World Environment Centre, 102
developing countries now have
environmental ministries or similar
top-level agencies. That compared to
only eleven countries in 1972, the year
of the now historic United Nations
Conference on the Human
Environment.

Of particular interest, perhaps, is
that the People’s Republic of China
recently established an Office of
Environmental Protection. Brazil's
Ministry for the Environment,
established in 1972 with three people,
now has a staff of 200 Indonesia set
up an environmental ministry in 1978,
to dea! with its enormous problems of
water supply,-deforestation, erosion,
and industrial pollution, and to oversee
the environmental implications of its
development activities.

Two notable examples of countries
that now consider environmental
impacts much more carefully in the
process of industrialization are Kuwait
and Nigeria. Venezuela, too, has made
much progress in recent years, in its
awareness of environmental issues
and the need to take corrective and
preventive measures.

Itisn’t that third world countries are
better able to afford environmental
protection than they were ten years
ago. They continue to be hard-pressed
by siow growth, high energy prices,
and high interest rates. But there is
increasing awareness that
environmental precautions are
essential for continued economic
development over the long run.

Conservation, in its broadest sense,
is not a luxury for people rich enough
to vacation in scenic parks. It is not
just a “motherhood issue”.

Rather, the goal of economic growth
itself dictates a serious and abiding
concern for resource management.
Lower income countries also —
perhaps especially — need to think
beyond the next few years.
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Agricuiture is the major source of
income and growth in most developing
countries. That's why agriculture and
rural development is one of the top
priorities at the World Bank. And
continued agricultural productivity
certainly requires protection of the
natural environment.

In Africa, for example, rain-fed
agriculture will necessarily be the main
source of increasing production for the
foreseeable future. Yet the iong-term
potential for agriculture is being
diminished — in some countries
seriously — by overintensified
cultivation and overgrazing.

In the industrial countries, we are
accustomed to an adversary
relationship between the goals of
economic growth and environmental
protection. But in the poorer
developing countries, continued
growth more often depends on
environmental stewardship, and,
conversely, a better environment more
often than not depends on continued
economic growth.

And so the point is that, in the third
world context, the twin goals of
development and sustainability can be
allied — and mustbe allied. Thus, our
vision of a sustainable world must
realistically include economic growth,
especially for those peoples who
haven’t yet participated appreciably in
the benefits of economic growth.



This brings me to my third main
point and the point | most want to
stress: in order to be sustainable,
development must include vigorous
and studied attention to resource
management.

| want to deal with two different
types of resource management —
actions to mitigate negative
side-effects of development on the one
hand, and positive actions to enhance
the environment on the other.

On the first of these, it would be
perhaps useful if | reviewed our own
experience at the World Bank in taking
precautionary measures against the
negative side-effects of development.

The Bank is well-known for the
thoroughness of its project
preparation. And, for a decade now,
the Bank has required, as part of
project evaluation, that every project it
flna.nces be reviewed by a special
environmental unit.

_ As a matter of policy, we won't
finance a project that seriously
compromises public health or safety;
that causes severe or irreversible
epvironmental deterioration; that
dvsp!aces people without adequate
provision for resettlement; or that has
Fransnational environmental
. implications which are importantly
negative.

. Qur environmental experts have
revViewed more than 2,000 projects and
programmes in developing countries
since 1970.

We've found that the cost of paying
attention to environmental concerns
has been much lower than many
people expected when this procedure
was first established. Nearly
two-thirds of the projects reviewed
havg raised no serious health or
environmental questions, and I'm
Pleased to say that it has been
possible to incorporate adequate
protective measures in all the projects
we have financed during the past
decade.

Thé cost of these environmental and
health measures has proved not to
place an unacceptable burden on our

borrowing countries. And we've
learned, as have many private
corporations, that the cost tends to be
lower the earlier that environmental
problems are identified and handled.

We're convinced that it's almost
always less expensive to incorporate
the environmental dimensions into
project planning than to ignore them
and pay the penalties at some future
time.

It costs a lot less, for instance, to
protect the forested watershed above a
new dam than to deal with a silted
reservoir after it's been built. Similarly,
the benefits of an irrigation project can
be diminished if, for lack of proper
planning, it leads to an increase in
schistosomiasis.

We're financing an increasing
number of projects to rectify
undesirable side-effects of past
development. We are working with the
Mexican authorities, for instance, on
various environmental problems,
including air and water pollution in
Mexico City. In Kenya, we're financing
a wildlife management project. We're
also involved in helping Nepal deal
with its dramatic problems of
deforestation and soil erosion.

In the Sahel region, we've financed
a series of projects designed to halt
the expansion of the desert and, more
recently, also to reclaim desertified
land by providing shelter belts of
restored forest cover.

On the basis of the Bank's
experience in trying to anticipate
environmental problems associated
with development, we have published
extensive checklists, handbooks, and
guides for different types of projects —
to help Bank staff and planners around
the world think through all the
identifiable effects of development
projects.
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In addition to these and many other
protective and corrective efforts being
made in third wor!d countries, | want
also to cite a number of positive efforts
to enhance the environment. although
environmentalism tends to be
identified with precautions in
development, | believe that some of the
most effective environmental efforts
are those that achieve development
and sustainability at the same time.

For example, improving systems of
water supply and waste removal is one
obvious area in which we can enhance
the environment through development.

Our lending programmes in water
supply and waste disposal have
increased from an annual average of
$300 million in the mid-1970s to more
than $700 million currently. We are
emphasizing economical technologies
(such as standpipes or hand pumps for
water, and septic tanks or latrines for
sanitation), since they cost a fifth to a
tenth as much as piped systems — and
thus make it possible to improve the
living environment budgets.

Rapid urbanization is going to
continue throughout the developing
world, even if vigorous rural
development and population policies
are adopted. We expect that the urban
population of the third world will
continue to grow about twice as fastas
the rural population over the next 20
years. And growing cities, if not
properly managed, pose special
environmental problems — especially
water and waste disposal problems
among the poor.

So we also have an active
programme of investment in urban
infrastructure. Our purpose is not
simply to help public authorities cope
with current urban growth, but rather
to introduce appropriate technologies
— and to develop institutions that are
better able to cope, on a continuous
basis, with burgeoning city growth in
the third world.



The Global Imperative

A second sector where environment
and development directly interface is
energy. This area, along with
agriculture and rural deveiopment,
demands the highest priority among
the many activities of the Bank.

In addition to rapidly expanding our
lending to accelerate the development
of hydro and fossil fuel resources, the
World Bank is also encouraging energy
conservation and the development of
renewable energy sources.

Energy conservation has become a
major theme in our dialogue with
borrowing governments about their
development strategies, because
energy imports now represent a heavy
financial burden for those developing
countries which are not sufficiently
self-reliant for their own growing
energy requirements.

With regard to renewable energy
sources, we attach high priority to
forestry.

While rising oil prices have
captured the headlines, for almost half
the world’s population energy
problems take the form of a daily
search for firewood with which to cook.

The World Bank has embarked on a
vigorous expansion of its forestry
programme. Our average annual
lending for forestry projects over the
last four years has been six times what
it was in the previous four years.

Two of our successful forestry
projects — one in Korea and another in
India — supported programmes which
emphasized public education to
encourage tree-planting.

In Burundi — where deforestation
around the capital city has forced
many low-income families to spend 40
per cent of their incomes on firewood
and fuel — the Bank has financed a
promising programme to introduce
improved cooking stoves. Traditional
stoves waste as much as 90 per cent of
the heat they generate, and open fires
are even less efficient.

In addition to our concern about
forestry and firewood, the Bank has
also been exploring new ways through
which developing countries can
increase the amount of energy they get
from other renewable sources: through
the production of aicohol, for example,
or — over the longer-term — by taking
advantage of the abundance of
sunshine with which much of the
developing world is blessed.

The developing countries already
depend on traditional biological

sources for a quarter of their energy
requirements. And we think they can
substitute renewable sources for
another 5 to 15 per cent of their energy
needs before the end of this century.

Finally, a third area, in addition to
water supply and waste removal and
energy, where the goals of economic
development and environmental
protection coincide is population
planning.

We now know that, although family
planning programmes help, the most
effective way to moderate population
growth is to alleviate poverty and to
provide improved health care.

Population growth rates in the third
world began to drop in the mid-1960s.
Birth rates have declined at least 10
per centin the world’s two most
populous countries, China and India.
Birth rates have also declined in
Indonesia, Turkey, and in most of the
middle-income countries of Latin
America and East Asia.

Quantitative analysis suggests that
social and economic improvements
(such as higher incomes, literacy and
life expectancy) accounted for as
much as 60 per cent of the variation in
fertility among developing countries
from 1960 to 1977. The strength of
family planning programmes explained
an additional 15 per cent.

The World Bank remains committed
to supporting development efforts that
assist the poor to become more
economically productive. We continue
to invest significantly in rural
development, education, health, and
family planning.

One of the dividends of this whole
range of investment — beyond the
benefits to the families who are helped
directly — will be a more rapid shiftto a
sustainable pattern of global
population growth.

These are just a few examples of
development which obviously
contribute to long-term sustainability
as well as to short-term benefits. But,
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as a matter of fact, we think that all
development can enhance the
conditions in which we live.

When we finance agriculturatl
development, measures are taken both
to develop existing resources and also
to protect those resources for the
future. When we invest in industry,
given proper precautions, increased
production means higher incomes
which workers can use to improve the
quality of their environment and the
lives of their families.

Our mandate is economic
development, and development, of
necessity, involves changing the
natural and social environments. But
with due attention toresource
management all economic
development should, on balance,
improve people’s environment, in the
broad sense of the word. That is, after
ali, the fundamental purpose of
development,

During a formative period of
economic development in the United
States, President Theodore Roosevelt
argued that conservation was
essential to the fong-term economic
growth of this country. He said:

The Nation behaves well ifittreats
the naturalresources as assets whichit
mustturnovertothe nextgeneration...
Conservation means development as
much asitdoes protection.

Todayour perspective mustbe
global, and our concernforthe
environment mustbe even more urgent
than in Roosevelt's time. And his words
arestilltrue. Thatconcernisan
essentialingredientof development.

Theinternational development
community mustface thatfactwith
realismand sensitivity. Andlaskany
ardentdefendersof the environmentto
joinefforts withthose of us who are
tryingto assistthe developing countries
acceleratetheireconomic growthand
improve the quality of life of their
societies.

Allofus — allaround the world —
whoidentify themselves primarily either
with the international development
community, or with the internationa!
conservation movement, oughtto be
more partners than partisans.

Forsustainable development,and
wise conservation are, in the end,
mutually reinforcing— and absolutely
inseparable— goals.



Abbreviations

AAEA
African Adult Education

Association

ACC )
Administrative Committee of
Co-ordination (United Nations)

AIBD
Asian Institute of Broadcasting
and Development

ALECSO
Arab League Educational, Cultural
and Scientific Organization

ASEAN
Association of South-East Asian
Nations

CBA
Cost benefit analysis

ccoL
Co-ordinating Committee on the
Ozone Layer

CEFIGRE

International Training Centre for
Water Resources Management
CIFCA

International Centre for Training
anq Education in Environmental
Science for Spanish Speaking
Countries

CILSS

Permanent Interstate Committee
on Drought Control in the Sahel
CITES

Convention on International Trade
In Endangered Species

CMEA

Cou_ncil for Mutual Economic
Assistance

CPPS

Permanent Commission for the
South Pacific »
cucc

Co-ordinating Unit for the Carbon
Cycle

DESCON

Be§ertification Conference of the
nited Nations

ECA
Economic Commission for Africa
ECDIN

; r}vnronmental Chemicals Data and
nformation Network

ECE
Economic Commission for Europe

ECWA
Economic Commission for Asia

EEC
European Economic Commission

EETU

Environmental Education and
Training Unit

ELC

Environmental Liaison Centre

ESCAP
Economic and Social Commission
for Asia and the Pacific

FAO

Food and Agriculture Organization
GC

Governing Council {of UNEP)
GEMS .

Global Environmental Monitoring
System

IAEA

International Atomic Energy
Agency

IARC

International Agency for Research
on Cancer

IAWGD )
Inter-Agency Working Group on
Desertification

ICIPE
International Centre for Insect

Physiology and Ecology

ICPEMC o
International Commission for
Protection against Envnronmental
Mutagens and Carcinogens

ICSU ) o
International Council of Scientific
Unions

HHED

International Institute for
Environment and Development

IiLo )
International Labour Organisation

10C ) )
International Oceanographic
Commission

IPAL : )
integrated Project on Arid Lands,

UNEP/UNESCO
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IPCS
International Programmes on
Chemical Safety .

IPS
Inter-Press Service
IRPTC

International Register of Potentially
Toxic Chemicals

IUCN

International Union for
Conservation of Nature and Natural
Resources

WC

International Whaling Commission

JUNIC

Joint United Nations Information
Committee

MAB

Man and Biosphere Programme,
UNESCO

MEDEAS
Centre d’activités développement
environnement en Méditerranée

MIRCENS
Microbiological Resource Centres

NFP
National Focal Point

NGO
Non-Governmental Organization

NIDS
New International Development
Strategy

OAU . ]
Organization of African Unity

QECD )
Organization for Economic
Co-operation and Development

PAC
Programme Activity Centre

PAP _
Priority Actions Programme

PEP )
Precipitation Enhancement Project

PFA )
Press Foundation of Asia

PU
Press Institute of India



RIO )
Regional Information Officer

Statistical Advisory Committee,
FAO

SEPA
Science Education Programme for
Africa

SOS
Save Our Soils

SPC
South Pacific Commission

SPEC
South Pacific Bureau for Economic
Co-operation

SWMTEP
System-Wide Medium-Term
Environment Programme

UNCHS
United Nations Centre for Human
Settiements

UNCOD

United Nations Conference on
Desertification

UNDP

United Nations Development
Programme

UNDRO
United Nations Disaster Relief
Organizations

UNEPCOM

Commission of the USSR for UNEP

UNESCO
United Nations Educational,

Scientific and Cultural Organization

UNICEF
United Nations Children’s Fund

UNIDO
United Nations industrial
Development Organization

UNIS

United Nations Information Service

UNSO
United Nations Sudano-Sahelian
Office

Abbreviations

WCIP
World Climate Impact Studies
Programme

WCOTP

World Confederation of
Organizations of the Teaching
Profession

WCP

Worid Climate Programme

WCS

World Conservation Strategy
WHO

World Health Organization

WMO _

World Meteorological Organization

WWF
World Wildlife Fund
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General Information

UNEP Headquarters

. The United Nations Environment
Programme (UNEP), P.O. Box
30552, Nairobi, Kenya. Telephone:
333930. Cables: UNITERRA,
NAIROBI. Telex: 22068 or 22173

UNEP Regional
and Liaison Offices

Location

New York

Geneva

Africa

Asia and the

Pacific

Latin America

West Asia

Address

Director, UNEP Liaison Office,
New York

Room A-3630

ALCOA Building

866 United Nations Plaza

New York, NY 10017

Director, UNEP Liaison and
Regional Office, Geneva
Palais des Nations

1211 Geneva 10

Switzerland (mailing address)
Office located at:

16, Av. Jean Tremblay

Petit Saconnex

1209 Geneva

Director of UNEP Regional
Office and Regional
Representative for the
ECA Region

UNEP Headquarters

P.0. Box 30552

Nairobi, Kenya

Director of the UNEP Regional

Office and Regional Representative

for the ESCAP Region
United Nations Building
10th floor

Rajadamnern Avenue
Bangkok, Thailand

Director of the UNEP
Regional Office and
Regional Representative
for the ECLA Region
Edificio Naciones Unidas
Presidente Mazaryk 29
Ap. Postal 6-718

Mexico 5, D.F., Mexico

Director of the UNEP
Regional Office and
Regional Representative
for the ECWA Region
P.0O. Box 4656

Queidat Building

Bir Hassan

Beirut, Lebanon
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Cables
UNATIONS NEW YORK

UNITERRA GENEVA

UNITERRA NAIROBI

UNITERRA BANGKOK

UNITERRA BEIRUT

Telephone Telex

{212) 754-8138 420544

989400 28877
985850
Petit Saconnex

333930 22068
Ext. 686 22173
2-829615

2501555 01771055
277280








