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Some forty years ago — with the nuclear arms race gathering
momentum — the international community determined that a
special institution was needed in the UN family to tackle
nuclear issues. The International Atomic Energy Agency
(IAEA) was thus created in Vienna in 1957 with a particularly
challenging mandate: to promote peaceful applications of
atomic energy worldwide for humanity's benefit while, simul-
taneously, guarding against the spread of its destructive use.

While this mandate remains the same today, the programmes
and activities of the Agency have considerably broadened as
nuclear-based technologies have expanded into many new
fields.

To the public, the media and lawmakers in IAEA Member
States, the IAEA is best known for its "safeguards" work —
ensuring that its worldwide system of monitoring and inspec-
tion of nuclear materials remains effective. Indeed, such activ-
ities receive wide attention when violations are detected, as
was the case in Iraq where the IAEA was called upon under a
mandate of the UN Security Council to carry out an unprece-
dented effort to neutralize a clandestine weapons programme.

Beyond specialized circles, however, few are aware that the
IAEA collaborates with almost every major UN agency on a
vast array of scientific challenges: improving human health;
promoting food security; controlling pollution; managing
freshwater resources; understanding climate change; protect-
ing the oceans; boosting energy production; and a variety of
other pressing concerns affecting economic development and
the environment. This booklet illustrates such inter-agency co-
operation through concrete examples.

As the world community pauses to reflect on the first 50 years
of the United Nations, we must recognize the significance of
the moment. Today we are heading towards a unified global
economy and trading system; we share a rapidly integrating
system of high-speed communications; and we move ever



closer to global consensus on a consistent and coherent set of
principles for the conduct of States.

Clearly, the 21st century will offer both the means and the
opportunities for greater global co-operation. No doubt, it will
present ever greater challenges to the United Nations family.
But as this booklet demonstrates, the UN family has devel-
oped both the capabilities and the expertise to tackle, individ-
ually and in partnerships, a wide range of economic, social,
and environmental problems.

Working in partnership with UN system organizations and
others at the national and international levels, the IAEA will
continue to contribute to efforts that harness nuclear energy for
sustainable development and for the benefit of humankind.

Y

Hans Blix,
Director General

IAEA



• High in the Andes of Peru, a team of technicians gathers
water samples that will be analysed for isotopes in a far-
away laboratory. The scientific findings will help to deter-
mine what new investments are essential to keep the
water lifeline flowing to the arid coastal capital, Lima.

• In a field growing lentils on the outskirts of Dhaka,
Bangladesh, trials are under way on a new form of
biofertilizer made from bacteria selected through isotope
techniques. Success could mean big savings in food
imports, reduced chemical fertilizer costs for farmers,
and a promising new industry for private sector involve-
ment.

• On Zanzibar Island off the East African coast, thousands
of adult male tsetse flies are being released from an air-
plane. The flies have been bred in a small laboratory in
Tanzania, and then sterilized with radiation. The goal is
to interrupt their reproductive cycle and eradicate them
over a three year period, thus freeing the island from a
disease that has decimated cattle herds across much of
Africa.

• Inside a nuclear power plant in Lithuania, a team of
experts is reviewing the design features, operations and
safety procedures of a Soviet-era atomic reactor. Like
other countries with such plants, Lithuania is receiving a
special co-ordinated programme of assistance aimed at
enhancing operational safety.

Two elements unite these seemingly disparate activities:
nuclear science and international co-operation. Woven togeth-
er they nourish a key mission of the International Atomic
Energy Agency (IAEA) — to promote the safe and peaceful
application of nuclear technologies through intergovern-
mental exchange and collaboration.

I
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These snapshots from around the world highlight just a few of
the beneficial activities under way that benefit from partner-



ships forged between the IAEA and other parts of the United
Nations system. As illustrated in this booklet, such partner-
ships are aimed at addressing many of the key developmen-
tal, arms control, and environmental challenges currently
facing developing countries and regions, and the global
community as a whole.

Since its creation in the late 1950s, the IAEA has served as a
catalyst for the transfer of nuclear technologies to its Member
States, especially to developing countries. The Agency has
established strong co-operation arrangements with many of
the key UN development agencies in order to advance the
contribution of nuclear science and technology in the fields of
agriculture, human health, industry, environmental protection
and many other sectors.

Principal partners in this work are the Food and Agriculture
Organization (FAO), the United Nations Development
Programme (UNDP), the World Health Organization (WHO),
the United Nations Environment Programme (UNEP), the
World Meteorological Organization (WMO), the International
Fund for Agricultural Development (IFAD), the United
Nations Educational, Scientific and Cultural Organization
(UNESCO), and the United Nations Industrial Development
Organization (UNIDO). The Agency is also developing co-
operative arrangements with multilateral development banks,
bilateral donors and non-governmental organizations and
institutes.
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Food production has made extraordinary advances across
most of the planet in recent decades, and has generally kept
pace with rapid population growth. But production advances
have been very uneven — especially in the developing world.
Per capita food production across much of Africa, for example,
has fallen significantly over the past two decades as popula-
tion growth continued to outstrip food outputs.

Indeed, an estimated 800 million people remain under-
nourished throughout the developing world in the mid-1990s.
And while the vast majority of the undernourished poor live
in Asia, the greatest recent increases have been experienced in
Africa.

Only 50 years from now,
global demand for food
may be three times what
it is today. Most of this
expanded consumption
zoill be in developing
countries.



Scientifically based crop improvements through plant breed-
ing and genetic engineering have played a major role in help-
ing world foodgrain output to double since the early 1970s.
But supplying the developing world's rapidly growing popu-
lation with an adequate food supply in the next century will
be a far more formidable challenge. In little more than
50 years, global demand for food may be up to three times
greater than today, according to the World Resources Institute,
and most of this new demand will be in the developing world.

The necessity for combining agricultural and nuclear exper-
tise was foreseen in the international community more than
30 years ago when FAO and IAEA began working together
in a Joint Division of Nuclear Techniques in Food and
Agriculture.

Today, the foundations for continuing scientific advances
are well established: the Joint Division is managing more than
500 research contracts and providing technical supervision
and support to more than 250 agricultural projects around the
world. The FAO/IAEA Agricultural and Biotechnology
Laboratory at Seibersdorf, Austria, plays a central role in such
research and development and the transfer of technology to
countries around the world.

Agricultural and nuclear
expertise are being

combined to develop neiv
cultivars of important

food crops.
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Breeding More Productive Plants

More productive and sustainable agriculture requires
improved cultivars with increased resistance to plant diseases,
insect pests and soil stresses. But the gene pool of many
species, including many local food crops in developing
countries, is often too narrow to meet such breeding objectives.

Through the continuing co-operation of IAEA and FAO,
nuclear techniques are being applied — often in conjunction
with biotechnologies — to develop new cultivars of important
food crops. Irradiation-derived mutants, which are geneti-
cally different from parent stock, are selected for further
breeding.

One effort focussing on genetic improvements in basic food
crops in a developing West African nation, Mali, has produced
very promising results. Several improved mutants of local
varieties of sorghum and African rice were developed using
gamma irradiation. The sorghum mutants mature earlier and
have better grain quality and greater drought resistance than
the local cultivars. They are being further tested in multi-
location trials, and may soon be released as varieties and
multiplied for distribution to farmers.

Research and develop-
ment on genetic improve-
ment of crops are con-
ducted by the Plant
Breeding Unit of the
IAEA's Seibersdorf
Laboratory.
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As in many other African countries, food production in Mali
has increased slower than the rate of population growth, and
the country must depend on more than US $90 million worth
of cereal imports annually. Utilizing the improved seeds, a
modest 15% increase in rice production alone could save the
country US $24 million a year.

Complementary research and development activities of the
IAEA's Seibersdorf Laboratory are currently directed towards
optimizing mutation induction techniques to create greater
genetic variation. Increasing emphasis is being devoted to
plants of primary importance in the diets of Africa's poor,
such as bananas, plantain, cassava and rice.

New mutant varieties of
sorghum are being tested

in West African field
trials.

(Photo Credit:
B. Ahloowalia/IAEA)
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Biofertilizer for Farmers in Bangladesh
Bangladesh is one of the world's poorest and most densely
populated countries. Virtually every available piece of farm-
land is cultivated with at least one crop per year, and some-
times as many as three. Rice is the grain staple for most people,
while pulses, the edible seeds of leguminous plants, are the
principal source of protein for the poor.

In fields cultivated with lentils, chickpeas and peanuts just
outside Dhaka, some pioneering work is being undertaken to
develop biofertilizers that can substantially boost pulse
yields and substitute for expensive chemical fertilizers. This

Bangladesh, one of the
world's most densely
populated countries, is
applying nuclear science
to boost production of
basic foods.
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work is sponsored by the IAEA's Department of Technical Co-
operation, guided by the FAO/IAEA Joint Division and
carried out by the Bangladesh Institute of Nuclear Agriculture
(BINA).

Nature provided legumes with a unique gift: when exposed to
the rhizobia bacterium in the soil, they generate nitrogen "fix-
ing" nodules on their roots which nourish the plant and help
it produce more food. BINA scientists have been working to
identify which strains of pulses can "fix" the most nitrogen
under specific soil conditions and with varying strains of
rhizobia.

Using a unique nitrogen-15 (15N) technique developed by the
Joint Division, BINA's studies have discovered that applica-
tion of a mixture of peat and the best strains of local rhizobia
can add 70 to 100 kilograms per hectare of atmospheric nitro-
gen to the soil. This locally prepared mixture costs as little as
US $3-4 per hectare, and compares quite favourably with the
US $20-25 that would be needed to fertilize with chemical
compounds.

It would take 750 tonnes of such biofertilizers to treat all the
fields growing lentils, chickpeas and peanuts each year in
Bangladesh. Thus far, BINA's capacity to produce it has
reached only about 20 tonnes per year. But while the trials will
continue through 1996, the government has already demon-
strated strong interest in encouraging the growth of a bio-
fertilizer industry in Bangladesh — based on a partnership
between BINA, the Agriculture Ministry and private compa-
nies.

This promising scientific breakthrough could have a very
positive financial impact for a country in a constant battle to
attain basic food self-sufficiency: an increase in overall legume
production of just 25% could save the country US $25 million
in imported foodstuffs and US $6 million in chemical fertiliz-
ers.
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Freeing Zanzibar from the Tsetse Fly

Tsetse flies transmit a disease causing sleeping sickness in
humans and the deadly 'nagana' in cattle. The presence of the
insects has prevented settlement and development of large
expanses of Africa. While some species of the tsetse have been
temporarily controlled in West Africa, eradication continues
to be an elusive goal. Beginning in 1994, the FAO/IAEA Joint
Division began targeting one species of tsetse for eradication
which has caused sizeable losses of cattle in Zanzibar,
Tanzania.

The sterile insect technique (SIT) is a unique, non-polluting
method for insect control and eradication pioneered by the
Joint Division and applied to numerous pests in recent years
— from the Mediterranean fruit fly to the New World screw-

Progress towards
eradicating the tsetse fly
in Zanzibar is being
made using the "sterile
insect technique."

15



worm. Radiation-sterilized male insects are released into an
infested area. When they mate with females in nature, no off-
spring is produced and infestation can be reduced and ulti-
mately eliminated.

Since 1994, weekly aerial releases of sterilized male tsetse flies
have been under way to cover the entire southern portion of
Zanzibar; in the next phase, releases will be initiated in the
northern half. The sterile flies are being bred both in the
IAEA's Seibersdorf Laboratory and at a recently refurbished
mass rearing facility in Tanga, Tanzania.

The overall goal is complete eradication of the island's flies
over three years and the establishment of a quarantine to pro-
tect against reinfestation. Already, up to 45% of all wild female
flies in the southern portion of the island show signs of
induced sterility.

The Joint Division is providing experts for the tsetse mass
rearing technology, the SIT releases and the entomological
monitoring of the target population. With complete imple-
mentation, the direct economic benefits for Zanzibar from this
project are expected to exceed US $2 million per year.

Cattle on Zanzibar being
tested for infection.
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One out of five people in the developing world (roughly
800 million people) struggles through life malnourished, a
condition that stunts growth and mental capacity, lowers dis-
ease resistance and limits economic productivity. Malnutrition
is also a key factor in the deaths of some 13 million children
each year in developing countries. Micronutrient deficiencies,
moreover, afflict over 2 billion people around the world, lead-
ing to immune disorders, mental retardation, blindness and
even death.

In co-operation with the World Health Organization (WHO),
the IAEA's Division of Human Health is helping developing
countries to use nuclear techniques to assess such food and
nutrition problems, and to launch nutrition intervention pro-
grammes at the national, community and household levels.

Isotope techniques have been applied extensively in industri-
alized countries to gain a better understanding of human
nutrition and energy requirements. In developing countries,
they can help to make the best use of scarce food resources by
shaping the design of food supplementation and dietary
diversity programmes aimed specifically at the most vulner-
able groups — mothers and children.

Malnourisliinent afflicts
$ one out of every five

people in the developing
••-."•'•viVkiO w o r l d .
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Monitoring Nutritional Advances
in Peru

Almost 40% of the children under 6 years of age are chroni-
cally undernourished in Peru, and an additional 27% remain at
risk. Pre-schoolers and breast-feeding children are most
seriously affected with deficiencies in iron, vitamin A, iodine
and calories.

To directly address this problem, the Government is carrying
out a major nutritional assistance programme providing sup-
plemental breakfasts to more than 300 000 undernourished
primary-school children in six disadvantaged regions. IAEA
has established a Model Technical Co-operation Project to
supply nuclear techniques to improve the evaluation of this
initiative's health impacts, and to utilize the findings in a
follow-up phase to improve the efficacy of the feeding
programme using local foodstuffs.
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Over a four year period (1994-1997), the project is expected to:

• transfer isotope techniques to Peru for evaluating the
impact of food and nutrition interventions and improv-
ing the precision of measures of nutritional status;

• assist in the transfer of information to the government,
the food industry and donor agencies in order to
improve food intervention strategies for children at risk;

• improve the selection and preparation of food products
with high nutritional values;

• evaluate the impact of new WHO vitamin A interven-
tions; and

• demonstrate the utility of isotope techniques as key tools
in the planning and evaluation of national food and
nutrition programmes throughout the developing world.

Peru has recently
launched a supplemental
feeding programme to
address malnutrition.
Isotope techniques will
help to measure its
effectiveness.
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Across the world today, renewable water resources available
per person are roughly half of what they were in 1960. This
figure is expected to drop by half again by the year 2025
according to estimates of the World Bank.

As industrial, agricultural and domestic pollution further
threaten finite supplies, water is becoming an increasingly
precious resource. Some regions, countries and cities have
already reached scarcity levels, and will soon have to turn to
importing water or creating it through costly desalination.

resource.

Across the world today,
clean water is becoming Z^-n'^j- ',' , "a~-Vj
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Some 80 countries already face water shortages that threaten
health and development, according to the World Bank. Fifty
Chinese cities now face acute shortages, while in less than a
decade per capita water supplies are expected to drop by 30%
in Egypt, 40% in Nigeria, and 50% in Kenya. Clearly, compre-
hensive water resources management has become a prerequi-
site to environmentally sustainable development in rich and
poor nations alike.

To help address this pressing need, nuclear science has devel-
oped a set of analytical tools — isotope techniques — that can
improve the identification, development, protection and man-
agement of water resources by providing invaluable informa-
tion on the sources, movement and quantity of water in dif-
ferent environments including rivers, lakes and groundwater.

The IAEA-WMO Global Network
for Isotopes in Precipitation

The need for comprehensive global information on water
resources was recognized many years ago, when the IAEA
and the World Meteorological Organization (WMO) launched
the World Survey of Isotopes in Precipitation Network in
1961. The Survey has since evolved into the Global Network
for Isotopes in Precipitation (GNIP), which has grown increas-
ingly important in environmental studies of global warming
and climate cha1 ige.

All elements consist of atoms of different mass called iso-
topes. During the evaporation and condensation of water, the
concentration of oxygen and hydrogen isotopes that make up
the water molecule undergoes small changes. Modern instru-
ments can measure these with great precision, and the analy-
sis can help to identify replenishing water supplies that can be
viably tapped and exploited.
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Under the supervision of the GNIP, monthly composite sam-
ples of rain and snow are collected at stations around the
world and analysed. The IAEA's laboratory in Vienna performs
the analyses of large numbers of samples while the remainder
are assessed in Member States.

The results of this survey, as well as statistical analyses, are
published regularly in the Technical Reports Series of the
IAEA. This data bank provides the basis for comprehensive
analyses of water problems around the globe.

More Water for a Thirsty Lima

Peru's Pacific Coast capital, Lima, receives almost no rainfall
and depends for its water supply almost exclusively on rivers
flowing out of the Andes. But while Lima's population has
burgeoned in recent decades, its water supply has been
diminishing and becoming more polluted. Often, piped water
is available from the municipal system only a few hours a day.
In addition, many people have no access to piped water sup-
plies, and must depend on water vendors using tanker trucks.

Lima faces a chronic water shortage, and city authorities have
long looked to the Amazon basin on the other side of the
mountain peaks for the answer. But the prospect of pumping
water over the mountains or tunnelling through them has
remained daunting.

In an effort to supplement surface water supplies, in recent
years groundwater emerging from an abandoned copper mine
on the western Andean slopes had been tapped. But disturbing
questions remained: What were the sources of the water in this
tunnel; and could they be relied upon to supply Lima well into
the future?

To answer these questions, water samples have been gathered
at the mine site and at numerous mountainous locations on

22



Jso/ope hydrology is being
employed to enhance the
utilization oj ground-
water in water-short
Caracas. Venezuela.

both sides of the continental divide and subjected to isotope
analysis. Thus far, the scientific data reveals that the sources of
the mine water are quite diverse in terms of location, elevation
and age. Indeed, a good portion of the water may have its
source on the eastern, Amazonian slopes of the Andes. Experts
believe that through a system of underground faults, the water
was slipping under the mountain peaks. All of which is very
good news for the city of Lima, which now relies on the mine
water for a full 15% of its total municipal supply.

Similar efforts at enhancing knowledge about water supplies
and improving their management are under way in Venezuela,
where the city of Caracas faces a serious water deficit. A recent,
successful investigation of groundwater sources to supple-
ment the existing distribution system, which is supplied by
reservoirs, will enable the city to make better investment deci-
sions concerning expanding supplies and containing pollution
of underground resources.
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The world's seas and oceans are at the centre of the global eco-
logical balance: Fully 97% of the world's water is contained
in saline seas. Moreover, the world's marine ecosystems sup-
port vast quantities of fish that are vital to global food supplies:
an estimated 1 billion people, most of them in developing
countries, depend on fish for their sole source of protein. Three
out of every five people around the world lives in a coastal
zone.

The IAEA's Marine
Environment Laboratory (MEL)

For more than 30 years, the IAEA has helped to support and
operate the only marine laboratory in the United Nations
system, the Marine Environment Laboratory (MEL), based in
Monaco. MEL is today among the foremost scientific marine
laboratories in the world, and is positioned at the forefront of

The IAEA's Marine
Environment Laboratory
in Monaco is at the fore-

front of international
efforts to protect the

oceans and seas.
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international efforts to preserve and protect the marine envi-
ronment. Principal UN partners in the work of MEL are UNEP
and the International Oceanographic Commission (IOC) of
UNESCO.

Priority activities have recently included:

• Analysing the possible impacts of the dumping of high
level nuclear wastes in shallow Arctic coastal waters
together with the Joint Norwegian-Russian Expert Group
as part of the IAEA's Arctic Seas Assessment project;

• Carrying out surveys of Persian Gulf coastal areas that
were severely contaminated by oil during the Gulf War;

• Measuring the inputs of naturally occurring radio-
nuclides and of stable elements from underwater volcanic
activity in the Aegean Sea;

• Investigating, together with the IOC, the mysterious and
dramatic rise of the Caspian Sea; and

• Launching two new Co-ordinated Research Programmes
to examine marine pollution in the Black Sea and pesti-
cide cycling in tropical waters (see below).

Tracking Pesticides in Tropical Waters

Even with the large amounts of pesticides being applied in
agriculture today, insects continue to destroy about one-third
of the world's crops. Moreover, it is estimated that yields
would decline further by 30-75% without the use of such
chemicals for crop protection.

The known undesirable side effects of persistent agrochemi-
cals such as DDT and dieldrin have led to increased use of
more biodegradable pesticides such as organophosphate (OP)

25
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MEL scientists conduct-
ing studies of pesticides

in a tropical lagoon in
Central America.

compounds in most industrialized countries. But in the devel-
oping world, massive amounts of persistent pesticides are
applied every year, and very little has been known about the
impact of such chemicals on food chains, fisheries and aqua-
culture in these tropical ecosystems.

IAEA-MEL studies of this problem began in Mexico in the
early 1990s; they were next extended to Nicaragua, and have
subsequently developed into a worldwide Co-ordinated
Research Programme which is analysing pesticide concentra-
tions in numerous tropical ecosystems.

Utilizing a new carbon isotopic labelling technique, initial
investigations focussed on a tropical lagoon system that is
extremely important for Mexico's fisheries. The findings have
raised considerable new concerns. Pesticides are absorbed
rapidly into the sediment particles on the bottom of tropical
lagoons, and are just as rapidly (from minutes to hours)
absorbed into macroalgae, shrimp, oysters, mussels and fish.
In fish and shrimp, pesticide concentrations are equally high
in all tissue, including the edible parts consumed by humans.

Moreover, while it had been assumed that OP compounds
were rapidly degraded in the tropical marine ecosystem,
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results indicate that they do impact on aquatic fauna. It has
been shown that, once absorbed into sediment particles, these
compounds are relatively protected against microbial degra-
dation and hence persist in tropical lagoon environments far
longer than previously recognized.

Information obtained through initial studies has already been
applied in recommendations for improving the integrated
environmental management of Mexico's coastal lagoons. And
while it appears inevitable that pesticides will remain in large-
scale use in developing countries, better knowledge about
how they affect the marine environment will aid in identify-
ing the most adverse practices and serve in containing their
consequences.
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ENSURING NUCLEAR
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Over 430 nuclear power plants are at present operational in
30 countries, and they generate about 17% of the world's total
electricity. Far more facilities exist that are involved in hand-
ling radioactive materials at some stage in the nuclear fuel
cycle or for uses in research, medicine, agriculture or industry.
The IAEA is actively promoting the adoption of international
safety standards in its Member States. In a number of countries
such assistance is provided through co-operation programmes
executed by the IAEA with funding and management support
from UNDP.

Power Plant Safety in China

With large coal reserves and sizeable hydropower potential,
China is relatively well endowed with energy resources, espe-
cially in the north. But the geographical distribution of energy
resources make them costly to exploit in terms of electricity
transmission and bulk transportation. The country's rail
transport network no longer has the capacity to meet the
growing energy needs of rapidly industrializing eastern and
southern regions. Electricity shortages averaging 20% are
blamed for China's new industrial enterprises operating well
below capacity.

The Guangdong nuclear
power plant near Hong
Kong is one of China's

three operational plants.
Several more are planned

or under construction.
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Such logistic problems, combined with growing environmen-
tal concerns, have led the Chinese to turn to nuclear power for I "j
part of their energy requirements. Three nuclear power plants,
one of indigenous design at Qinshan near Shanghai and two
of French design at Guangdong near Hong Kong, have gone
into operation during the past three years. More units are
planned at these two locations and elsewhere.

UNDP and IAEA began assisting China's nuclear power pro-
gramme back in the mid-1980s by supporting a manpower
development and training programme for the National
Nuclear Safety Administration (NNSA), including the
China National Nuclear Corporation which manages the
nuclear industry and employs some 300 000 people, among
them 70 000 scientists and engineers.

Through the provision of extensive expert services, the joint
agency effort has fostered an enhanced "safety culture" in the
NNSA, especially in critical areas: nuclear power plant licens-
ing; safety review of technical specifications; probabalistic
safety assessment; accident analysis and accident manage-
ment; reactor cooling systems; and power plant assurance
inspection.

IAEA's OSART
programme has fielded
teams to assess opera-
tional safety in power
plants in China and
throughout the world.
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ENSURING NUCLEAR
AND RADIATION SAFETY

In addition, since the late 1980s the IAEA, under its Opera-
tional Safety Review Team (OSART) programme, has fielded
a series of missions to the plants, sharing with China the
collective experience and knowledge of the best international
safety practices which would be otherwise hard to acquire.

Radiation Safety
in Former Soviet Republics

Working in concert with the Group of 24 Countries of the
OECD, the IAEA has been conducting comprehensive safety
review programmes for each of the various generations of
pressurized water reactors (WWERs) and graphite moderated
RBMK reactors that are operating in the countries of the former
USSR, and also in Bulgaria, the Czech Republic, Hungary and
the Slovak Republic.

As safety concerns extend beyond power generating facilities,
IAEA has developed a programme for providing assistance
covering radiation protection in all phases of the nuclear fuel
cycle, from uranium processing and enrichment to nuclear
fuel fabrication and spent fuel storage. Activities are carried
out through the Agency's Technical Assistance Programme.

To date, country assistance programmes to improve radiation
protection infrastructures have been prepared for Belarus,
Estonia, Kazakhstan, Latvia, Lithuania, Moldovia and Uzbe-
kistan through a joint effort with UNDP.

The Mochovcc nuclear
power plant in the Slovak

Republic, one of many
Soviet-era plants receiv-
ing safety revieivs from
IAEA and collaborating

institutions.
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Between 1971 and 1991, world commercial energy production
increased by 35%, with the largest increases registered in
Africa (70%), Asia (54%) and South America (55%). In these
developing regions, demand for electricity in coming decades
is expected to rise at even faster rates.

The UN system does not have an institution which has
responsibilities for all energy sources. Since the early 1990s,
however, the IAEA has joined forces with organizations both
inside and outside the UN system to collaborate on compara-
tive assessments of energy sources for electricity production.

Commercial energy
demand is rapidly rising
throughout the develop-
ing world, and nuclear
power loill play a promi-
nent role in meeting this
demand.

31



"Decades" and Agenda 21

As part of the preparation for the Rio Summit on Environment
and Development in 1992, IAEA experts joined forces with
those from nine other international organizations to examine
the health and environmental effects from different power
generating systems. Subsequently, this work evolved into an
IAEA-led inter-agency project called "Decades," one element
of the IAEA's work addressing Agenda 21 imperatives for
sustainable development in the energy sector. The Decades
project has put together one of the world's most comprehen-
sive databases on competitive energy sources, and has devel-
oped sophisticated software for power sector planning. It thus
provides the basis for countries to more clearly define their
power generation options, taking into account technical, eco-
nomic, health and environmental factors.

Over many years, the IAEA has provided support to countries
for comparing alternative electricity generation strategies,
and assessing the viability of the nuclear option. In the Asia
and Pacific region, in particular, nuclear power is already an
important contributor to electricity generation in some coun-
tries, and its role is likely to expand in order to support rapid
overall economic growth in the region.

Where the nuclear option is found viable, the development of
a programme must include careful planning at each level of
implementation, including the establishment of adequate
industrial and organizational infrastructures and personnel
training, in order to ensure efficient and safe operation and
maintenance of facilities. In co-operation with the UN family,
the IAEA is already providing assistance to many countries at
virtually every stage in nuclear energy development, and
encompassing the full range of technical, legal, regulatory,
environmental and human resource needs.
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In operation since the 1960s, the IAEA's safeguards system
has provided a cornerstone for worldwide efforts to curb the
spread of nuclear weapons. Agreements between Govern-
ments and the Agency allow IAEA inspectors to regularly
visit nuclear facilities where they verify records of nuclear
materials, check IAEA-installed instruments and surveillance
equipment, and confirm physical inventories of nuclear mate-
rials.

As of 1995, there were some 200 safeguard agreements in force
with 118 States and with Taiwan, China. In connection with
these agreements, the IAEA carries out more than 2000 inspec-
tions each year to verify compliance.

Violations and
UN Security Council Actions

Developments in recent years concerning countries such as
Iraq, the Democratic People's Republic of Korea, and South
Africa, have underlined the important role of the safeguards
system. The IAEA is empowered by its Statute to report viola-
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tions of safeguards agreements directly to the UN Security
Council.

In May 1991, the Security Council issued Resolution 687,
which was directed at the complete elimination of Iraq's
weapons of mass destruction. The Resolution expressly
requested the IAEA to inspect known and suspected nuclear
sites; to remove or take control of all material and equipment
usable for nuclear weapons; and to develop a comprehensive
plan for future monitoring and verification of Iraq's nuclear
programme.

UN inspections in Iraq:
measuring fuel in a
Soviet-built reactor.
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UN inspections in Iraq:
destroying glove boxes at

the Tmvaitha research
reactor by filling them

ivith concrete.

IAEA's mission to safely remove all declared stocks of
nuclear-weapons-grade material in Iraq was completed in
early 1994. It involved inspections at scores of sites and a
massive programme of dismantling, destruction and removal
of weapons-related equipment and materials. For the inter-
national community, however, the key lesson emerging from
the Iraq experience was that the nuclear material accountancy
and verification methods used hitherto may not suffice to pre-
vent clandestine nuclear weapons development.

Hence IAEA safeguards are being both expanded and refined
to help identify the signs of possible clandestine programmes.
New, highly sensitive environmental monitoring techniques
are being introduced into the safeguards regime.

The IAEA works closely with its Board of Governors, its
Member States, the UN and the Security Council to buttress
the safeguards system and stands ready to assume any new
verification tasks entrusted to it in the arms control area.
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