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L INTRODUCTION 

In today's world, which is changing fast and growing rapidly, development, particularly 
sustainable development, is the main objective of all countries and governments. Sustainable 
development is the only way to secure long-lasting socio-economic progress and continuously 
improving life for their people. 

Priority areas in developmental programmes in all developing countries including those 
in Latin America cover: 

• Human resource development and capacity building; 
• Mobilization of resources; 
• Diversification; 
• Industrialization; 
• Food and agriculture; 

Health; 
• Environment; and 
• Infrastructure and institutional development. 

Each country has to seek the appropriate means of achieving sustainable development 
within a framework of regional and international co-operation and, at the same time, be 
consistent with its culture, customs and traditions. 

Of utmost importance in securing sustainable development are the introduction and 
assimilation of modern technologies, taking into consideration only those suitable for the local 
technical and scientific level within the country. These are called technology transfers. 

For technology transfers to succeed and have a positive impact on the socio-economic 
condition, several factors should be considered, namely: 

a. Such new technologies should meet an actual need and be consistent with the 
country development programmes; 

b. They should be acceptable and easily assimilated, provided they do not 
constitute a wide leap, preferably to be integrated gradually; 

c. The aim should be self-reliance following their assimilation and adaptation to 
local conditions. 

For nuclear technologies, like any other advanced technologies, to be mastered, the 
above factors should be considered. In addition, a number of factors have to be borne in 
mind due to the special nature of nuclear energy: 

a. The high level of such technologies, ranking immediately after space 
technologies; > 
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b. The interrelation between some of their uses and the proliferation of nuclear 
weapons, with its possible threat to international peace; and 

c. Public sensitivity towards nuclear energy in general for historical connection 
to nuclear explosives and due to the strong negative publicity given to the few 
accidents that occurred in the 50-year history of nuclear energy applications. 

This public sensitivity and concern due to the lack of adequate and factual information, 
in addition to the need to show the versatile applications of nuclear energy which are effective 
in many areas of the developmental programmes, are topics which will be addressed in this 
important seminar. 

Despite all these constraints, nuclear technology applications have developed and 
progressed to cover a wide range of areas that have contributed to fostering economical 
growth and improvement in daily life. While it is now one of the main sources of electricity 
generation, it is also routinely used in hospitals, farms, industrial enterprises, universities, and 
scientific institutions. 

Nuclear energy supplies nearly 17% of the total electricity generated around the world. 
It is close to that generated from hydro sources. Nuclear technology applications have 
resulted in new and more productive species of important crops, new industrial manufacturing 
processes giving higher quality products, properly sterilized medical products, and 
improvements in quality of health care through new diagnostic techniques and medical 
treatment. 

Isotopes and radiation techniques are being used for example to track animal and plant 
diseases, control and eradicate pests, analyze nutritional elements, determine groundwater 
resources, study environmental pollution, and examine materials used in construction. Nuclear 
analytical techniques have provided better solutions to many of our daily life problems. 

EL THE ROLE OF THE INTERNATIONAL ATOMIC ENERGY AGENCY (IAEA) 
IN THE PROMOTION OF NUCLEAR TECHNOLOGIES FOR DEVELOPMENT 

The IAEA (also referred to as the "Agency") as an active member of the UN family, 
takes an increasingly important role in development efforts in the world. 

Since its establishment in 1957, the IAEA's objective has been "to seek to accelerate 
and enlarge the contribution of atomic energy to peace, health and prosperity throughout the 
world" as stated in the Agency Statute. Its major functions include1:-

a. To encourage and assist research on, and development and practical application 
of, atomic energy for peaceful uses throughout the world; and, if requested to 
do so, to act as an intermediary for the purposes of securing the performance 

Article III of the Statute. 
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of services or the supplying of materials, equipment, or facilities by one 
member of the Agency for another; and to perform any operation or service 
useful in research on, or development or practical application of, atomic energy 
for peaceful purposes; 

b. To make provision, in accordance with this Statute, for materials, services, 
equipment and facilities to meet the needs of research on, and development 
and practical application of, atomic energy for peaceful purposes, including the 
production of electric power, with due consideration for the needs of the under
developed areas of the world; 

c. To foster the exchange of scientific and technical information on peaceful uses 
of atomic energy; and 

d. To encourage the exchange and training of scientists and experts in the field 
of peaceful uses of atomic energy. 

Currently, there are 122 Member States at the IAEA, including developed and 
developing states with respect to their degree of nuclear energy usage. Twenty-one are from 
Latin America. The IAEA is considered as one of the most successful specialized agencies 
of the UN family. 

m. HOW THE IAEA FULFILLS ITS PROMOTIONAL ROLE 

1. Organization of the Agency 

Three of the five departments constituting the organization have a major role 
to play in the transfer of nuclear technologies and applications. These are the 
Departments of: 

Nuclear Energy and Safety; 
Research and Isotopes; and 
Technical Co-operation. 

2. Technical Departments 

Both the Department of Nuclear Energy and Safety and the Department of 
Research and Isotopes follow up on world developments in their fields of 
specialization, through expert and specialist meetings. Conferences and 
seminars also are held with a view to exchanging experiences and examining 
issues related to nuclear techniques, as well as establishing foundations and 
standards for nuclear energy use. These were issued among the Agency's 
publications. The research laboratory on the uses of isotopes.located near 
Vienna, and the Marine Environment laboratory in Monaco, are both 
supervised by the Department of Research and Isotopes. It also provides 
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assistance to individuals and institutions in conducting joint researches through 
the provision of cash contributions or equipment. The Division of Scientific 
and Technical Information monitors the collection and maintenance of 
information related to all nuclear fields and their dissemination worldwide. 

It is worth noting that about 400 meetings, conferences and seminars are held 
annually. The costs incurred by the participation of some experts and 
specialists from developing countries are borne by the Agency to encourage the 
exchange of expertise and transfer of knowledge to these countries. 

Dissemination of scientific and technical information is made through the INIS 
System, which includes all the peaceful uses of nuclear energy. Records for 
this system comprise about two million summaries of published articles or 
themes, in addition to about 90,000 new records, some 2,500 of which are 
complete articles recorded on microfiches. 

3. Department of Technical Co-operation 

This Department has been established as a direct contact point in the Agency 
for the transfer of nuclear techniques to Member States. This is made through 
objective-oriented projects, addressing the needs of Member States, such as 
introducing nuclear techniques in various fields, and providing the necessary 
human or equipment infrastructure, as well as international expertise in 
addition to collective and individual training. This is called the "Technical Co
operation Programme". In order to make use of this programme, a Member 
State should sign a special agreement with the Agency which provides, inter-
alia, that such assistance should only be used for peaceful purposes. 

THE IAEA TECHNICAL CO-OPERATION PROGRAMME 

1. Projects 

The Technical Co-operation Programme consists of projects covering activities 
in all fields of peaceful uses of nuclear energy. These projects are classified 
into three types: 

a. Country projects; 

b. Regional projects, covering fields of interest to a number of States in 
one region; and 

c. Interregional projects covering subjects of interest to a large number of 
developing countries worldwide, such as projects for /radiation 
protection, waste management or human resources development. 
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Ongoing projects in the 1994/95 TC Programme amounted to more than 1,200 
projects, serving more than 80. developing countries around the world, 
including all members from Latin America. 

Regional Agreements 

Obviously, countries of some particular regions of the world share some 
historical, social or economic characteristics. Their priorities are usually 
identical, and they can easily co-operate in the application of some nuclear 
techniques. This is covered through regional projects or Regional Agreements, 
namely: 

RCA: involving countries in South East Asia and the Pacific Region 
(1972); 
ARCAL: involving countries in the Latin America and Caribbean 
Region (1980); and 
AFRA: involving countries in the Africa Region (1990). 

Fields of Technical Co-operation 

Technical co-operation projects are classified into 10 groups, known as 
"Programme Areas", namely: 

Nuclear Fuel Cycle; 
Radioactive Waste Management; 
Food and Agriculture; 
Human Health; 
Industry and Earth Sciences; 
Physical and Chemical Sciences; 
Radiation Protection; 
Safety of Nuclear Installations; and 
Direction and Support. 

Statistics for the last five years indicate that fields of priority in the needs of 
countries are Food and Agriculture, Physical and Chemical Sciences, Industry 
and Earth Sciences, and Human Health. These fields are the essence of 
development plans in developing countries based on agricultural, industrial and 
health development. These four fields accounted for about two thirds (67.16% 
of the Technical Co-operation Programme in 1993). Food and Agriculture 
alone accounts for more than 20% of the whole programme, which truly 
reflects the need of the majority of developing countries. 

Forms of Technical Assistance Provided by the Agency 

Technical assistance is provided by the Agency for any technical co-operation 
project in one or more of three forms: 
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a. Experts; 
b. Equipment and/or material;or 
c. Training. 

Training is provided in three forms: 

Specialized training fellowships for individuals (Field training); 
Scientific visits for specialists from developing to developed countries; 
or 
Training courses (country-regional-interregional). 

Since 1970, about 20,000 scientists and specialists from developing countries 
were awarded training, fellowships or scientific visits, while more than 22,000 
participated in training courses. Last year's figures show that there were nearly 
900 fellowships, 260 scientific visits, and more than 1,600 participants in 
regional and interregional training courses. 

As for experts, last year alone, 2,022 experts were assigned 3,205 missions by 
the Agency to developing countries, compared to a total of more than 28,000 
missions since 1970. These experts are selected from a roster comprising 
worldwide the best experts in every branch of nuclear technology. About 
5,500 experts from developed and developing countries are currently registered 
on this roster. The expertise of about 3,500 new experts is currently being 
evaluated and classified prior to their inclusion in the roster. 

Since 1970, the Agency has contributed more than 250 million dollars to 
technical co-operation projects in terms of equipment and materials. Last year 
alone, equipment and material amounted to nearly 20 million dollars. 

5. Model Projects in Technical Co-operation 

The value of the Technical Co-operation Programme can be derived not only 
through the successful transfer of technology, but also in satisfying the crucial 
need for the application of nuclear technologies, and thereby the lasting impact 
projects can achieve. To accomplish these goals the "Model Project" approach 
was initiated. This approach is aimed on the one hand at identifying and 
developing projects that would illustrate and stimulate a gradual re-orientation 
of the Technical Co-operation Programme towards the end-user and with a 
more direct impact on the sectorial and national development plans of the 
recipient countries. On the other hand, the "Model Project" approach is also 
a measure which would help improve the quality of the Technical Co-operation 
Programme as a whole through better designed and more professionally 
managed projects. 

The following features have been selected as a basis for identification of 
suitable model projects: 
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The project should satisfy a country's real need. 

There should be a significant economic or social impact for the end-
user. 

Nuclear technology should play an indispensable role in the project and 
should be competitive or have distinct advantages over the other 
available technologies. 

Local conditions should be conducive to sustainable success. 

The first list of approved model project for 1994 TC programme included 10 
projects scattered over the four regions and covering a wide range of nuclear 
applications. This is in addition to two interregional projects addressing the 
continued need of developing Member States to strengthen their infrastructures 
in two important areas required for the use of nuclear energy and techniques, 
namely: upgrading the radiation protection and waste management 
infrastructures. 

The fruit fly eradication from the Southern and South-western oases of 
Argentina using the Sterile Insect Technique (SIT) is one of that first batch of 
model projects. In the 1995/96 cycle, 11 more model projects worldwide were 
approved. Latin America got the largest number: six projects, namely: 

Isotope Hydrology and Geo-chemistry in Geothermal Fields (El-
Salvador) 
National Programme of Training in Medical Physics (Mexico) 
Nuclear Techniques to Improve Child Nutrition (Peru) 
Early Diagnosis of Congenital Diseases in Children (Uruguay) 
Groundwater Resources in the Caracas Valley (Venezuela) 
Upgrading Nuclear Medicine Practices (Regional - ARCAL) 

V. HIGHLIGHTS OF THE TECHNICAL CO-OPERATION PROGRAMME IN LATIN 
AMERICA 

1. There are 21 Latin American and Caribbean countries that are members of the 
Agency. All these countries have much in common, particularly for most of 
them, the language. Only four of these countries have established nuclear 
power programmes. However, almost all of the countries in the region make 
wide use of other nuclear applications such as in the medical field, agriculture 
and industry. 

Some states of the region have reached such an advanced stage of development 
in the applications of nuclear techniques that makes them donors of 
technologies to other countries in the region, either through bilateral or co
operative arrangements. This was the objective when creating the regional co-
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operative arrangement ARCAL which was established in 1984 to provide a 
framework within which IAEA Member States in Latin America could co
opérate in the area of nuclear science and technology. Eighteen of the 21 
Member States in Latin America are also members of the ARCAL. 

2. In the last 10 years (1985 through 1994), 471 Technical Co-operation projects 
have been completed in the Latin America and Caribbean region, for a total 
value of US$ 76.7 million (excluding in-kind contributions). This assistance 
was spread across the following major fields: 

20.4 % Food and agriculture 
14.5% General atomic energy development 
14.2% Industry and hydrology 
13.2% Nuclear engineering and technology 
10.7% Medicine 
10.7% Radiation protection 
16.3% Others 

In 1993/94 there were 344 projects in 21 countries. The total value of 
assistance delivered for these two years amounted to nearly US$ 21.6 million 
(including in-kind contributions), which was approximately 22% of the total 
TC delivery for all regions for that cycle. 

In 1995, the region has an adjusted programme of over US$ 17.5 million, 
which represents approximately 20% of the total TC programme. 

3. Despite some constraints effecting the implementation of TC projects, 
particularly the structural adjustments on most organizations dealing with 
nuclear matters, the TC programme has made appreciable achievements in 
several areas. Some examples of such TC activities are: 

a. Development of Human Resources 

One of the major activities of the TC programme is not only to enhance 
a country's human resources, but also to build and strengthen the capabilities 
of nuclear-related institutions. Training programmes have been established to 
enhance the technical knowledge and professional skills of personnel. As an 
example, in the last five years within the ARCAL programme, 132 training 
events and 96 national courses were organized, with the participation of more 
than 4,300 scientists and technicians. Many of the regional training courses 
were of the "train the trainers"type. 

b. Nuclear Medicine and Radiotherapy 

In Nicaragua, a complete teletherapy unit was installed; another was 
upgraded in Guatemala; a SPECT system was installed in Uruguay; two 
gamma cameras and a brachytherapy system were supplied to Bolivia; self-
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sufficiency in the region in the production of reagents for radioimmunoassay 
for thyroid-related hormones; the. use of gamma irradiation for snake venom 
attenuation and to provide immunization for animals, are some good examples 
of TC activities in this field. 

c. Pest Control and Eradication 

Significant achievements were made in Latin America in the application 
of the SIT for the eradication of insect pest to support national efforts to 
increase fruit exports. Activities aimed at eradicating the Mediterranean fruit 
fly (Medfly) in several provinces in southern Argentina were scaled-up during 
1994. Major progress was made in the Province of Mendoza where by the end 
of 1994 two hundred million sterile flies were released each week over half 
million hectares of orchards and urban areas of the province. Commercial fruit 
crops are already free of the pest and full eradication in urban areas will be 
attempted in the 1995/96 season. In Guatemala, field evaluation of fruit fly 
genetic sexing strains developed by the Agency's laboratories in Seibersdorf 
has demonstrated their effectiveness in large scale SIT programmes, with the 
result that the US Department of Agriculture in Hawaii has requested these 
strains for production at one of its mass rearing facilities. The mass rearing 
facility in Arica, Chile, initiated operations in 1994, and preventive releases of 
sterile fruit flies are now replacing insecticide sprays along the Chile-Peru 
border to deal with southern migration to fly free areas. Using the SIT, the 
Medfly was eradicated from Mexico and Northern Guatemala in the eighties, 
and presently a sterile insect fly barrier in Central America protects the fruit 
industries of USA, Mexico and Guatemala. 

d. Agriculture 

In Cuba, laboratories were established to utilize nuclear techniques for 
plant tissue culture required in mutation breeding of sugar cane and for the 
development of new varieties of plantain. Laboratories were also set up for 
soil science studies and mutation breeding in Guatemala, where new varieties 
of rice and wheat continued their evaluation process. 

e. Nuclear Instruments and Hydrology 

An ARCAL project to upgrade and expand national and regional 
capability for maintenance and repair of nuclear instruments was completed. 
Several laboratories were established to provide maintenance and repair 
services for the region, and three specialized regional training centres were 
created. The ARCAL project to promote the application of isotope techniques 
in Hydrology was also completed during 1994, having successfully supported 
national field hydrology projects using isotope techniques in 12 participating 
countries. 
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f. Nuclear Techniques to Improve Child Nutrition 

In Peru, the Government is launching a programme to combat the 
malnutrition problems with children. Nuclear techniques are being used to 
improve the evaluation of the effectiveness of such programme which will 
target 150,000 pre-school children. Nutritious food supplements from local 
food will be developed also through nuclear techniques. 

VL HIGHLIGHTS OF THE TECHNICAL CO-OPERATION PROGRAMME IN CUBA 

Cuba is one of the major participants of the IAEA Technical Co-operation Programme 
in Latin America. The present programme consists of 24 national projects, including nine that 
were approved for the 1995/96 TC Programme cycle. Furthermore, Cuba participates very 
actively in {he regional programme, especially in ARCAL, where it became a participant in 
1987. 

Through the TC Department, several institutions in the country are being assisted. 
However, all activities are coordinated by the Executive Secretariat for Nuclear Affairs 
(SEAN). 

The present national TC programme includes projects on manpower development, 
operational safety, radiation protection and safety, radioactive waste treatment, 
radiopharmaceuticals, studies of metal pollution in the marine ecosystem, plant nutrition and 
genetic improvement, pest control using SIT industrial applications, and radiation biology. 

Cuba has made significant advances in the application of nuclear techniques, 
particularly in the areas of nuclear medicine, agriculture, industrial applications and 
instrumentation. A new facility, the Isotope Centre, is now being completed for the purpose 
of centralizing the production and development of radiopharmaceuticals and labelled 
compounds, as well as their import and distribution at the national level. 

The implementation of the present TC programme proceeds satisfactorily in spite of 
some local constraints caused by the strenuous financial situation that the country is 
experiencing at present. With an extrabudgetary contribution from Spain to the "Nuclear 
Power Plant Safety Assessment" project, a contract was signed with a Spanish company to 
implement activities related to the preservation of Juragua NPP during the present suspension 
of the construction works. 

Under the regional programme, Cuba has been hosting several regional training events 
every year. During the present year, a regional course on medical scintigraphy, offered every 
two years, will be once again hosted by the Cuba. For the implementation of the regional 
projects, Cuba offers cost-free experts and type II fellowships to the Latin American and 
Caribbean region, especially in the field of human health where the country has reached a 
high level of development, compared to other countries of the region. 
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It is worth mentioning that Cuba is one of the few countries of the region which has 
consistently pledged and paid its full share of the target for voluntary contribution to the 
Technical Assistance and Co-operation Fund and has furnished experts to other countries in 
the region to assist with the implementation of national projects. 

VII. CONCLUSION 

From the above review, it becomes apparent that technical co-operation between Member States 
and the IAEA aims at combining, in a harmonious manner, foreign assistance with the individual 
capabilities of any country for the transfer of nuclear technologies and enable specialists in the country 
in question to apply them in a variety of fields consistent with the country's needs and its development 
programme. 

A vivid proof of success for the international Technical Co-operation Programme of the IAEA 
is that expenses in 1970 totalled merely 3 million dollars, compared to more than 55 million dollars 
last year. 

Through this programme, many developing countries can establish the necessary infrastructure 
and develop the potential to implement, by themselves and with the Agency's support, their 
programmes for the utilization of nuclear energy to the benefit of man and the environment, and to the 
welftire of all. It includes its uses in generating electricity, development of agricultural and animal 
production, pest control, medical treatment and diagnosis, industrial applications, protection of 
environment, and other uses in all fields of protection. Many countries which depended on foreign 
assistance became donor countries themselves, promoting the transfer of these advanced techniques. 

Attachment: Figures 1-9 

AES/mc/tc[a:\tcim-#001\cuba] 



FIGURE 1 

RESOURCES AVAILABLE FOR AGENCY 
TECHNICAL CO-OPERATION PROGRAMMES: 1985-1994 

(In millions of dollars) 
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FIGURE 2 

DISBURSEMENTS BY COMPONENT: 1985-1994 
(in millions of dollars) 
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FIGURE 3 

TECHNICAL CO-OPERATION 
PERSONNEL SERVICES BY REGION: 1994 

Where they came from: 
2,022 project personnel 
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FIGURE 4 

DISTRIBUTION OF EQUIPMENT DISBURSEMENTS 
BY REGION: 1994 

(in thousands oí dollars) 
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FIGURE 5 

SUMMARY DATA ON TRAINING PROGRAMMES: 1994 

Where training was given: 
3,074 placements 

North America 426 

Latin America 514 

Middle East 24 
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FIGURE 6 

DISBURSEMENTS BY PROGRAMME: 1994 
(in millions of dollars) 
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FIGURE 7 

TECHNICAL ASSISTANCE AND COOPERATION DISBURSEMENTS 
BY PROGRAMME AND REGION: 1994 
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FIGURE 8 

DISTRIBUTION OF TECHNICAL CO-OPERATION 
DISBURSEMENTS BY SOURCE AND REGION: 1994 
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