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SPECIAL EVALUATIONS 

As part of the Agency's overall strategy of providing a 
comprehensive pattern of evaluation coverage for its technical co-
operation programme, significant programming and implementation 
issues are occasionally selected as topics for Special Evaluations. This 
type of evaluation is designed to highlight issues of a general nature 
that are deserving of separate treatment apart from the normal project 
evaluation process. 

Special Evaluations are carried out by the staff of the 
Evaluation Section, Department of Technical Co-operation, and 
outside consultants, with the assistance of relevant staff in the Agency. 
Final responsibility for the views expressed in this report rests with 
the members of the evaluation team assembled for this review. Upon 
completion, each Special Evaluation is submitted to the Deputy 
Director General, Department of Technical Co-operation. 
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EXECUTIVE SUMMARY 

As part of its comprehensive evaluation coverage of the Agency's technical co-operation 

programme, the Evaluation Section of the Agency's Department of Technical Co-operation 

conducted an evaluation review of the Regional Co-operative Arrangements for the Promotion 

of Nuclear Science and Technology in Latin America - ARCAL (Arreglos Regionales 

Cooperativos para la Promoción de la Ciencia y la Tecnología Nucleares en América Latina). 

This evaluation, which involved an extensive review of data on ten years (1983- ^92) of 

ARCAL activities and field visits to seven ARCAL Member States, was carried out by one 

outside consultant and two Agency staff members. The primary objectives of the evaluation 

were: 

To determine the contribution of the programme towards developing 
national/regional capabilities for the application of nuclear science and 
technology as a contribution to the social and economic development of 
ARCAL Member States. 

To identify new implementation approaches and directions that might offer 
opportunities to enhance the impact of the programme on the development 
of nuclear activities in the region. 

To assess the extent to which ARCAL activities are integrated into the 
national nuclear development programmes or other national development 
activities in participating Member States. 
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THE ARCAL PROGRAMME 

The recognition that the regional co-ordination of existing resources could assist in 

accelerating progress towards self-reliance in nuclear science and technology led a number of 

Latin American countries in the early 1980s to become interested in organizing a programme 

for Latin America, similar to the Regional Co-operative Agreement for Research, Development 

and Training Related to Nuclear Science and Technology (RCA) that has been in force in the 

Asia and the Pacific region since 1972. As a result, the Regional Co-operative Arrangements 

for the Promotion of Nuclear Science and Technology in Latin America, ARCAL, came into 

being in 1983. At a meeting held in Vienna in September 1984, ten Latin American countries 

agreed to participate in the programme, the Guidelines setting up the structure of the programme 

were approved and nine areas of development were identified to initiate project activities. The 

programme, which is now in its second phase and in its ninth year of implementation, has 17 

Member States and includes fifteen projects. 

Total disbursements under the ARCAL programme during the period 1983 - 1991 

amounted to $8.5 million, including $5.4 million from the Technical Assistance and Co-

operation Fund (TACF), $2.2 million from extrabudgetary sources, and some $0.9 million in 

the form of in-kind contributions. As of September 1992, equipment totalling $3.5 million, 385 

man-months of expert services, and 108 fellowships for approximately 150 man-months of 

training had been provided to ARCAL Member States within the context of fifteen ARCAL 

projects. In addition, 1844 Latin Americans were trained in 194 ARCAL training courses. 

During the first phase of ARCAL (1983 - 1989), the programme consisted of 13 projects 

(ARCAL, Nuclear Science and Technology Development, ARCAL I, Radiation Protection; 

ARCAL II, Nuclear Instrumentation; ARCAL Hi, Radioimmunoassay in Animal Reproduction; 

ARCAL IV, Nuclear Analytical Techniques; ARCAL V, Research Reactor Utilization; ARCAL 

VI, Food Irradiation; ARCAL VII, Improvement of Cereals through Mutation Breeding; 
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ARCAL VIH, Radioimmunoassay of Thyroid-Related Hormones; ARCAL X, Nuclear 

Information; ARCAL XI, Nuclear Techniques in Agriculture; ARCAL XII, Co-ordinated 

Research Programme on the Application of Isotope and Geochemical Techniques in Geo thermal 

Resources Exploration for the Latin American Region; and ARCAL XDI, Application of Isotope 

Techniques in Hydrology). 

Seven of these projects are being continued under the second phase of ARCAL (1990 -

1994) and two new projects, ARCAL XV, Production and Control of Radiopharmaceuticals, and 

ARCAL XVI, Industrial Applications of Nuclear Technology, have been added. Of these, only 

ARCAL I, in, VIII, X, XV and XVI are fully funded through 1992. ARCAL II, IV and Xm, 

which are partly dependent upon ¿xtrabudgetary support, are still awaiting the corresponding 

contributions. 

FINDINGS AND CONCLUSIONS 

The evaluation concluded that, as a result of the ARCAL programme, there is now better 

knowledge in participating countries about nuclear techniques and technology, as well as greater 

awareness at most levels of the importance of radiological safety and of the need to implement 

radiation protection measures, both at the national and at the regional level. The programme 

has contributed to developing and/or improving capabilities in the region in various applications 

of nuclear techniques through training activities. The programme has further allowed the 

establishment of regional collaborative links, particularly between countries with similar 

interests, in important fields of application, such as agriculture and nuclear medicine. More 

specifically, the following conclusions were reached: 

At the national level, ARCAL has played an important role in the introduction and 

establishment of nuclear techniques in numerous Latin American countries. In those 

countries which have reached a higher degree of nuclear development, the ARCAL 
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programme did not contribute as much as in those with a lower level of nuclear 

development, where it allowed the introduction of techniques or disciplines that, before, 

had been either unknown or had not been fully introduced. ARCAL, however, has been 

an additional means for receiving technical assistance for some countries. 

At the regional level, and particularly through the large number of meetings and training 

activities that have been organized under the programme, ARCAL has been a useful 

instrument for the establishment of collaboration in several areas of activity between a 

number of countries in the region. ARCAL has allowed for the training of over 1800 

Latin Americans in nuclear techniques as applied in different sectors, which is a 

significant contribution to the expansion of regional capabilities for the application of 

nuclear science and technology. 

The participation in the programme for countries with little or no atomic-energy-related 

infrastructure has been of great importance, particularly through attendance in training 

courses and workshops. Researchers and scientists have been able to find the right 

contacts in their area of interest all over the region, and in some cases, these contacts 

have resulted in the establishment of bilateral agreements and additional forms of 

assistance between several institutions in interested countries. 

Countries with a higher level of development in atomic energy also benefitted from 

ARCAL, though only marginally ~ mainly through the receipt of equipment and 

materials. These countries, however, contributed towards the achievement of the 

objectives of some projects through the provision of experts and training facilities. 

The collaborative links established as a result of ARCAL activities can be considered a 

positive development for the promotion and use of technical co-operation among 
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developing countries (TCDC) as a mechanism for the implementation of regional 

programmes. 

ARCAL has shown that in many cases a combination of efforts through national and 

regional projects, and a good co-ordination of activities by the Agency, can overcome 

the lack of the appropriate infrastructure in recipient countries, and can lead to a very 

successful outcome. In this connection the role of other UN agencies is considered to 

be of vital importance. 

The implementation of the programme, however, has neither been easy nor successful 

in every case. A number of factors were identified during the course of this evaluation which 

have affected the programme and the achievement of positive results. Significant constraints 

include: 

The evaluation found that very few Latin American countries have included atomic-

energy-related research and development in their priority lists, and therefore ARCAL 

could contribute less than would have been desirable to regional development plans. 

However, it complemented the Agency's assistance provided through national projects 

in many countries in a reasonably efficient manner and made use of existing regional 

skills and infrastructure (practically all ARCAL training courses have been held in the 

region; 80% of experts who conducted missions under ARCAL projects and 59% of 

lecturers at ARCAL training courses came from Latin American countries). 

Shortage of funding has been one of the major constraints affecting the ARCAL 

programme. This is valid for both Agency funding and extrabudgetary resources, 

considering that the ARCAL budget ($9.4 million during 1983-1991) was approved to 

finance 15 projects in as many countries. For various reasons, some donor countries 

have had little interest in supporting/financing ARCAL projects. In addition, both the 
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Agency and participating countries have failed to take vigorous steps to attract additional 

extrabudgetary funding. 

In many Latin American countries, governmental priorities are so distinct and distant 

from nuclear activities that the small community of scientists and researchers involved 

in such activities have serious difficulties in obtaining local support for the 

implementation of activities related to ARCAL or other Agency projects. 

While the ARCAL programme has benefitted from the Agency's long experience in Latin 

America and from the Agency's awareness of existing limitations, it has at the same time 

been affected by shortcomings related to existing constraints in the Agency. The present 

implementation approach was found not to be the most adequate or appropriate to fully 

achieve stated objectives. 

Except for some cases, national co-ordinators or project co-ordinators were not in a 

position within the actual framework of ARCAL to present better defined projects 

corresponding to their actual needs. This resulted in the creation of a number of 

"general-purpose projects". It was not possible to establish whether these projects 

represented truly common regional interests, or whether they were just an extension of 

the Agency's current lines of interest at the start of the ARCAL programme. 

Difficult communication procedures between the Agency and ARCAL countries have 

affected the implementation of the programme. In some Latin American countries, there 

are problems related to internal communication and those who have an interest in the 

information generated and provided by the Agency may receive it too late. 

The programme is also being affected by frequent changes in the personnel of the 

counterpart institutions. The high turnover of national co-ordinators has made it difficult 
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for the Agency to maintain a smooth flow of communication with ARCAL countries, and 

is in fact one of the main causes for existing communication problems. 

RECOMMENDATIONS 

In spite of ARCAL's weaknesses, many positive results have been achieved in various 

sectors since the programme was initiated. It is therefore recommended that the programme 

continue, taking into account the recommendations put forward in Chapter IV of the report, the 

moi! : ^portant of which are summarized below: 

1. Representatives of ARCAL countries should formulate, if required 

with the support of the Agency, coherent "lines of action" aimed 

at improving the juture implementation of ARCAL. Priorities need 

to be clea. ly established, realistic objectives need to be well 

defined, and a strategic plan for the future implementation of the 

programme should be set up. It is recommended that the measures 

proposed at the May 1992 Lima meeting of national co-ordinators 

be implemented in a systematic manner by the working group in 

charge of the task, with a view to achieving the desired results in 

time for submission to the Tenth Planning and Technical Co-

ordination Meeting of national co-ordinators, which will be held 

in May 1993. It is further recommended that the Agency provide 

advice and assistance to the working group, if and when requested. 

2. For the programme to be more efficient, it would be advisable to 

modify the existing organizational structure of ARCAL. It is 
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recommended that national authorities reconsider the possibility of 

agreeing to, and promoting the conclusion of an intergovernmental 

agreement similar to RCA for the Asia and the Pacific region and 

AFRA for Africa. The ARCAL Guidelines should be amended to 

allow the Agency to formally play a more active role in the design 

and formulation of ARCAL projects. 

3. In this connection, it is suggested that a high level mission from 

the Department of Technical Co-operation visit selected countries 

of the Latin American region with the purpose of discussing with 

Government officials the ARCAL programme, as well as the 

benefits that an intergovernmental agreement would imply for 

ARCAL. Such a mission should be conducted in May 1993 to 

allow for the members of the mission to participate in the Tenth 

Planning and Technical Co-ordination Meeting, which is scheduled 

to take place in Bariloche, Argentina. 

4. For the programme to be more effective, it is further necessary to 

increase its level of funding. Both the Agency and particularly 

participating countries, through their national co-ordinators, 

should become more active in identifying sources of funding for the 

different ARCAL projects. 

5. The total cost of implementing project activities needs to be 

assessed prior to their initiation, with a clear indication of what 

the counterpart contribution needs to be, so as to maintain a 

proper balance between the resources allocated to the ARCAL 
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programme and the actual cost of programme activities, including 

counterpart contributions. 

6. A re-examination of the institutions that participate in the ARCAL 

programme seems appropriate. It would be of advantage to the 

programme to select as ARCAL counterparts institutions that have 

a more practical orientation. 

7. The trend towards more specialized regional training courses is 

strongly supported. Participating countries are nevertheless 

encouraged to organize national courses at basic levels by making 

use of the trainers trained through previous ARCAL courses, to 

ensure the consolidation and continued use of techniques 

introduced under ARCAL projects. 

8. It is recommended that an in-depth evaluation be conducted of 

project ARCAL I, Radiation Protection, including the nine-month 

training programme which is held every year in Buenos Aires, 

Argentina. It is suggested to concentrate ARCAL I activities in 

those countries which have not as yet reached a satisfactory level 

of radiation protection infrastructure. 

9. It is suggested that the guidelines which are being prepared for the 

Division of Technical Co-operation Programmes (TCPM) of the 

Department of Technical Co-operation, and relevant parts of the 

operations manual that was written for the Division of Technical 

Co-operation Implementation (TCIM), be made available to 

ARCAL national co-ordinators with the objective of reducing the 
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existing confusion in this regard among those involved with the 

ARCAL programme in recipient countries. 

10. In view of the existing communication problems between the 

Agency and ARCAL countries, ARCAL counterparts should be 

reminded that there is only one effective channel of communication 

with the Agency regarding ARCAL projects, namely the Regional 

Projects Co-ordinator, Latin America Section, Division of 

Technical Co-operation Programmes (TCPM). In addition, 

recipient institutions should attempt to upgrade their office 

infrastructure in order to improve communication with the Agency. 

Finally, the Agency's Research Contracts Section is strongly 

encouraged to keep national co-ordinators informed about all 

approved ARCAL research contracts in their respective countries. 

11. Steps should also be taken to improve communication between 

national co-ordinators and national staff involved in the projects. 

National staff should be fully informed by national co-ordinators 

about on-going technical co-operation projects in their respective 

countries, as well as about ARCAL-related co-ordinated research 

programmes, in which Latin American institutions participate. 

12. It was noted during the present evaluation that, in many cases, a 

combination of national and regional projects, as well as co-

ordinated research programmes, has been an effective way of 

achieving positive results. It is therefore recommended that, 

whenever possible, such a combined approach be used under the 

ARCAL programme. 
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13. The establishment of collaboration between the official ARCAL 

authorities and the industrial sector could result in the expansion 

of activities and in the dissemination of information to potential 

beneficiaries in both the private anS public sector, who could 

become active promoters and supporters of the programme. 

ARCAL countries should therefore seek the establishment of such 

collaboration for the benefit of the programme. 

14. Because of the large economic and technological differences 

between Latin American countries, as well as the different 

problems and needs of each country, a sub-regional approach 

could present advantages in the design and implementation of some 

projects. 

15. It is recommended that, if new projects are to start under the 

ARCAL programme (not necessarily to be funded by the IAEA), the 

Agency should continue, if requested, to assist in the preparatory 

stages of such projects by sending out missions to the region with 

the purpose of assessing the existing infrastructure and manpower 

resources, as well as determining the viability and the soundness 

of the projects in those countries which indicated their wish to 

participate in them. 
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I. INTRODUCTION 

1.1. BACKGROUND 

The Agency started supporting regional technical co-operation activities as early as 

1964, at which time two UNDP-funded regional projects were approved in the Asia and 

Pacific region, one to provide the services of an advisor on the use of radioisotopes in rice 

cultivation (based in the Philippines), and the second to provide the services of an advisor on 

radioactive tracing of bed load movement (based in Thailand). Other regional activities, 

supported by the Agency's Technical Assistance and Co-operation Fund (TACF), consisted 

primarily of training courses. In 1965-1966, the first regional project — other than a training 

course — was approved for Latin America, and was also supported by the UNDP. This was 

for a regional advisor on radioisotopes in maize cultivation, who was based in Peru. During 

1967 - 1968 other UNDP-funded projects were included in the Agency's activities in Latin 

America, in particular one for a regional expert on hospital physics and another for a regional 

expert in industrial applications. In 1980, the Agency approved two regional projects for 

Latín America, one on the quality control of nuclear medicine procedures in vivo, which is 

still operational, and the second on remote sensing, which was cancelled in 1984. 

Following the success of a regional activity in Asia, the India-Philippines-Agency 

Project (IPA), during the 1960s, it was decided to extend the scope of regional co-operation 

to a greater number of countries in the region, covering a wider set of projects. The Regional 
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Co-operative Agreement for Research, Development and Training Related to Nuclear Science 

and Technology (RCA) was signed on 12 June 1972, with the aim of promoting and co-

ordinating "co-operative research, development, and training projects in nuclear science and 

technology through appropriate national institutions." The first Agency-supported, RCA-

related, regional technical co-operation project was approved for Asia and the Pacific in 1978, 

and dealt with the application of radioisotopes in industry. This project was completed in 

December 1991, and a new phase is expected to be initiated soon. 

The successes achieved by the RCA programme in the early 1980s, and the recognition 

that regional activities could assist in accelerating progress towards self-reliance in nuclear 

science and technology through the co-ordination of existing resources, led a number of Latin 

American countries to become interested in organizing a similar programme for Latin 

America. As a result, the Regional Co-operative Arrangements for the Promotion of Nuclear 

Science and Technology in Latin America — ARCAL — came into being in 1983. The first 

phase of the programme was completed in 1989 and, at present, ARCAL is in the second year 

of its second phase. 

1.2. REASONS FOR THE EVALUATION 

In view of the importance of the ARCAL programme as one of the Agency's major 

regional activities, and taking into consideration the fact that ten years have elapsed since the 

ARCAL programme was launched and that the second phase of the programme was initiated 

recently, the Department of Technical Co-operation decided to conduct an in-depth evaluation 

of the ARCAL programme. This evaluation sought to determine the following: 

The contribution of the programme towards developing national/regional 

capabilities for the application of nuclear science and technology as a 

contribution to the social and economic development of ARCAL Member 

otates. 
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New implementation approaches and directions that might offer opportunities 

to enhance the impact of the programme on the development of nuclear 

activities in the region. 

The extent to which ARCAL activities are integrated into the national nuclear 

development programmes or other national development activities in Member 

States. 

In particular, the evaluation was to look into: 

The efficiency and effectiveness with which the programme has been 

implemented in the Member States since it was established, including its major 

impact, achievements and beneficiaries, i.e.: 

Do the different ARCAL projects take into consideration the objectives 

of the ARCAL programme as originally designed? 

Is the approach adopted appropriate for solving problems that may be 

affecting the establishment of nuclear technology in various sectors in 

Latin America? 

To what extent do ARCAL projects reflect national and regional 

priorities? 

To what extent has the ARCAL programme been able to establish solid 

links between its different projects, between ARCAL and national 

projects, and between the ARCAL programme and the world outside 

of the nuclear establishments that compose its members? 

To what extent does ARCAL make use of the available infrastructure 

in participating countries to carry out the projects? 

Does ARCAL have the most appropriate national project counterparts 

and project co-ordinators? How effective are they? 

To what extent are the ARCAL programme, objectives and procedures 

known in participating Member States and within the Agency? 
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The contribution made by the programme towards expanding the base and 

improving the capability of trained manpower in participating Member States. 

The contribution made by the programme towards the development of activities 

— both bilateral and multilateral — and creating / supporting institutions that 

continue to function after the conclusion of international assistance. 

The role and extent of TCDC - technical co-operation among developing 

countries - and the contribution it has made towards the achievement of project 

objectives, i.e.: 

To what extent has ARCAL contributed to strengthening collaborative 

links and to the sharing of research efforts between participating 

Member States? 

The extent, efficiency and effectiveness of tilt pport provided by the Agency 

within the context of ARCAL. 

Any persistent obstacles or bottlenecks that influence the effectiveness of 

international assistance, including steps that might be taken to lessen their 

impact; 

The major specific areas where additional international assistance appears to 

be required. 

The evaluation mission was carried out by one outside consultant and two Agency staff 

members: 

Mr. Jorge Mazza, Advisor to the Board of Directors of the National Atomic 

Energy Commission of Argentina, in charge of development projects. 
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Mr. Massoud Sziniei, Area Officer, Middle East and Europe Section, Division 

of Technical Co-operation Programmes of the IAEA's Department of Technical 

Co-operation. 

Ms. Maria E. Bermúdez, staff member of the Evaluation Section of the 

Agency's Department of Technical Co-operation. 

1.3. STRUCTURE OF THE REPORT 

The evaluation report is divided into three main sections. Chapter H, "The ARCAL 

Programme", describes the background of ARCAL, including general characteristics, 

organizational structure and financial aspects of the programme. Chapter m , "Results of the 

Evaluation", contains the findings of the evaluation, including a description of the 

achievements of the programme to date, an analysis of ARCAL's contribution towards the 

development of national and regional capabilities for the expansion of nuclear science and 

technology, and of how ARCAL has been implemented as a regional programme. Finally, 

a list of recommendations is found in chapter IV, which cover programme specific issues, 

policies and procedures governing the implementation of the programme, and suggestions for 

the future of ARCAL. 

There are seven annexes to the report. The terms of reference of the evaluation are 

found in Annex A. Annex B offers a description of the evaluation, including the methodology 

used, the composition of the evaluation team and the limitations of the evaluation. Annex C 

contains the questionnaire that was sent to national co-ordinators prior to the evaluation 

mission, and which served as a basis for discussion during the course of the mission itself. 

Annexes D and E cover the evaluation timetable and the list of people met in the countries 

visited, respectively. Annex F offers a number a graphs that aim at providing some statistical 

data on the ARCAL programme. Finally, Annex G contains both the original and the revised 

versions of the ARCAL Guidelines and the "lines of Action " that were drawn in 1989 for the 

second phase of the programme. 
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n . THE ARCAL PROGRAMME 

n . l . BACKGROUND 

During the 1979 Session of the General Conference of the IAEA, Ecuador, Peru and 

Venezuela expressed interest in integrating their efforts aimed at promoting the use of nuclear 

techniques in various sectors. Contacts were made with Bolivia and Colombia to promote 

co-operation within the Andean sub-region. The first Andean sub-regional meeting, convened 

on the initiative of the Venezuelan Atomic Energy Commission, was held in Caracas in July 

1981, and was attended by representatives of these five Andean countries. The purpose of 

this meeting was to determine the level of development in these countries with regard to the 

application of nuclear technology in important sectors. A second meeting was held in La Paz, 

Bolivia, in September of the same year. Participants of the meeting approved the Act of the 

City of La Paz, in which they expressed their willingness to set up the Andean Sub-Regional 

Committee for the Peaceful Uses of Nuclear Energy, a co-ordinating body whose main task 

would be to plan and submit scientific and technological projects for regional implementation. 

Venezuela agreed to act as the co-ordinator for the Committee. 

The third meeting of heads of the Atomic Energy Commissions of the five Andean 

countries was held in Caracas in March 1982, and the Andean sub-regional programme for 

the peaceful uses of nuclear energy (PRA: Programa Sub-Regional Andino sobre los Usos 
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Pacíficos de la Energía Nuclear) was approved. In August of the same year, the heads of the 

Atomic Energy Commissions of the same countries visited some RCA Member States to 

assess how the Asian experience could be applied to the Andean sub-region. At a meeting 

held in conjunction with the Twenty-Sixth Session (1982) of the IAEA General Conference, 

representatives of the Andean countries proposed policies and attempted to establish priorities. 

Also, representatives of other Latin American countries were approached to explore the 

possibility of setting up an RCA-type arrangement at the regional level. 

In March 1983, the fourth meeting of the Andean countries was held in Caracas with 

the participation of technical representatives from other countries of the region. Criteria for 

selecting projects were developed, areas of priority were identified and a final report, 

containing a list of subjects and recommendations, was submitted to the Agency. Following 

comments from the Agency, another meeting was held in Bogota, with the participation of 

IAEA officials, and a general programme of activities was established. 

Project RLA/0/006, Nuclear Science and Technology Development, was approved 

under the Agency's 1983 Regular Programme with ten man-months of expert services. The 

objective of the project was to provide preparatory missions in various fields, aimed at 

appraising existing activities and defining future requirements for an integrated regional 

scientific/industrial programme. 

A joint planning meeting was held in September 1984 in Vienna, in conjunction with 

the Twenty-Eighth Session of the IAEA General Conference. It was attended by 

representatives of the five Andean countries, as well as of Argentina, Brazil, Chile, Paraguay 

and Uruguay, and by Agency officials. The ten countries agreed to participate in a 

co-operative regional programme denominated by its Spanish acronym ARCAL (Arreglos 

Regionales Cooperativos para la Promoción de la Ciencia y la Tecnología Nucleares en 

América Latina), whose basic Guidelines were approved at the meeting (Annex G). A list 

of nine areas of development was presented in order of priority, and this constituted the initial 

structure of the programme. The ARCAL programme was thus formally endorsed at this 
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meeting by representatives of participating countries, and was approved as one project, 

RLA/0/006 (ARCAL), under the Agency's 1984 Regular Programme (12 man-months of 

experts and $50,000 for equipment). 

Guatemala joined the ARCAL Group in 1985. That same year, the IAEA Board of 

Governors approved nine individual projects (ARCAL I to ARCAL IX) in lieu of the nine 

areas of activities that had been included in the single ARCAL project that was approved by 

the Board in 1984. 

In 1986, Costa Rica became a member of ARCAL, and a tenth project was added to 

the ARCAL list of activities. Further, the position of the ARCAL Co-ordinator within the 

Agency, which had been created at the time of the programme's inception, was transferred 

from the Department of Research and Isotopes to the Latin America Section, Department of 

Technical Co-operation. 

The thirteenth Latin American country to join the ARCAL group was Cuba, in 1987. 

During that year, project ARCAL XI and a Co-ordinated Research Programme on Geothermal 

Energy (ARCAL XII) became part of the ARCAL programme, while project ARCAL IX was 

discontinued. Mexico became a member of ARCAL in 1988, Panama in 1989, Jamaica in 

1990 and the last country to join ARCAL was the Dominican Republic, which did so in 

December 1991. 

In 1989, a new ARCAL project on the use of the sterile insect technique for the 

control of fruit flies (ARCAL XIV) was incorporated into the list of ARCAL projects, but 

without any secured financing. Also in this year, the first phase of ARCAL, which covered 

1984 - 1989, was completed. The second phase was initiated in 1990. 
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STATES PARTICIPATING IN THE ARCAL PROGRAMME 

Argentina September 1984 

Bolivia September 1984 

Brazil September 1984 

Chile September 1984 

Colombia September 1984 

Ecuador September 1984 

Paraguay September 1984 

Peru September 1984 

Uruguay September 1984 

Venezuela September 1984 

Guatemala March 1985 

Costa Rica May 1986 

Cuba September 1987 

Mexico April 1988 

Panama January 1989 

Jamaica November 1990 

Dominican Republic December 1991 

H.2. THE REGIONAL APPROACH 

After having experienced three decades of almost uninterrupted growth, most countries 

in the region of Latin America and the Caribbean have encountered severe economic and 

financial difficulties since the early 1980s. In particular, the debt burden, high interest rates, 

and low commodity prices have resulted in a sharp decline in the growth of gross national 
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products, a substantial drop in per capita income1, and in increased inflation rates. However, 
in recent years, a few countries have experienced some improvement. Besides the economic 
situation, several aspects that are specific to developing countries may also be affecting 
development; one of these is the lack of advanced technology and the imbalance of 
technological development within and between economic sectors, especially industry and 
agriculture. 

Therefore, one area in which international and intra-regional co-operation can play an 

important role, is in the transfer of technology. It is important that the countries concerned 

aim at achieving self-reliance in the development, but particularly in the application of 

technologies that are appropriate for the needs of the region. Given the increasingly limited 

financial resources of Latin American countries and of international aid organizations, a 

regional approach to technology transfer and a good degree of intra-regional co-operation is 

vital for the optimization of the use of such resources. In the nuclear field, this can be 

facilitated by the higher degree of technological advancement reached by some countries 

within the region, which have assumed a leading role in several areas. 

n.3 ARCAL GUIDELINES: GENERAL CHARACTERISTICS AND BASIC 
PROVISIONS 

The legal basis of the ARCAL programme is not a formal international agreement but 

a document titled "Guidelines for Regional Co-operative Arrangements for the Advancement 

of Nuclear Science and Technology in Latin America", which was approved in 1984 in 

Vienna by the representatives of ten Latin American states (see Annex G). 

The annual growth of GNP per capita went from an average of +2.7% during the period 1965-1980 
for the 17 ARCAL countries, to -1.3% in 1980-1988. (Source: Human Development Report 1991, 
UNDP, New York). 
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Early in 1991, a proposal was made by the Agency to update the Guidelines with the 

purpose of adjusting them to the methods of operation applied throughout the years of the 

programme's implementation. A draft revised version of the Guidelines was presented at the 

Eighth Planning and Technical Co-ordination Meeting, held in Montevideo, Uruguay, in May 

1991. This draft was basically accepted by the national co-ordinators, who "agreed that the 

revised version of the Guidelines should be adopted, subject to the usual approval 

mechanisms." The Meeting of Representatives in September 1991, however, suggested 

additional adjustments to the draft and requested that the national co-ordinators prepare a new 

draft version of the Guidelines. At the Ninth Planning and Technical Co-ordination Meeting, 

held in Lima, Peru, in May 1992, national co-ordinators studied the suggestions made in this 

regard by the Latin America and Caribbean Group (GRULAC) in Vienna, and the draft was 

modified accordingly. This new draft was submitted officially to the consideration of, and 

approved by, the ARCAL Meeting of Representatives in September 1992 . 

The original version of the Guidelines was the basis for this section of the report, since 

the revised Guidelines were approved only September 1992. Any reference to modifications 

or additions in the Revised Guidelines is clearly indicated. 

n.3.1. Nature and origin 

The choice of basing the arrangement upon a general statement of "Guidelines" 

resulted from the need to give the whole programme a specific identity, while at the same 

time avoiding the delays and rigidity that would have resulted from any attempt to prepare 

a more formal international agreement. Among the factors that were taken into consideration 

were: 

The desire to simplify as much as possible the organizational arrangements and 

to start implementation as quickly as possible; 
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The choice of Atomic Energy Commissions (or equivalent institutions) as direct 

counterparts, instead of higher governmental bodies (e.g. the Ministry of 

Foreign Affairs); 

The fact that ARCAL began with a high component of technical co-operation 

activities, the implementation of which does not require particular legal 

formalities. 

The Guidelines provide a general substantive and procedural reference for the 

co-operative arrangements that participating states may wish to conclude. They do not create 

a legal obligation to follow specific procedures but allow for flexibility. This is reinforced 

by Paragraph 3.10. (Paragraph 3.9. in the Revised Guidelines), which provides for 

consultations, co-ordinated by the Agency, prior to the approval of any proposed changes to 

the Guidelines. 

According to Paragraph 3.1. (2.1. in the Revised Guidelines), the participation in 

ARCAL is limited to the national nuclear energy authorities in Latin America, which must 

notify the Director General of the IAEA of their acceptance of the Guidelines. This 

acceptance remains valid until a written notice of termination is sent to the Director General. 

The mechanism of participation is thus rather informal. 

n .3.2. Policy principles 

The ARCAL Guidelines contain policy principles that set forth basic criteria for 

subsequent arrangements. Co-operative activities in nuclear science and technology suitable 

for ARCAL should have the characteristics listed in part II of the Guidelines. These policy 

principles were recognized during the discussions leading up to the approval of the Guidelines 

as reflecting the basic nuclear technology requirements of Latin American states. They can 

be summarized as follows: 
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The stated objective of the ARCAL programme is "...to achieve self-sufficiency in 

various applications of nuclear science and technology as a contribution to the social 

and economic development of the countries concerned" (Paragraph 1.2.). 

Correspondingly, Paragraph 2.3. emphasizes the socio-economic benefit as the basic 

substantive criterion in project selection. 

Since the early discussions of the possibility of regional co-operation, respect for the 

national sovereignty and for the development of increased self-reliance of each of the 

members of the regional group had been stressed as fundamental prerequisites. The 

Guidelines reflect this, stressing that participation in ARCAL is at every State's 

discretion (Paragraph 2.1.), and that the priorities and characteristics of projects are 

determined autonomously by the states concerned (Paragraph 2.2.; this was amended 

in the Revised Guidelines to "Any State participating in ARCAL may propose the 

establishment of a joint project."). 

A further concern was to avoid dividing Latin American states into several groups, 

and to create instead a single network potentially expandable to the entire region. This 

was met by Paragraph 2.4., which provides that projects should be open to the 

participation of any interested Member State of ARCAL. 

Flexibility, practicality and economy considerations are also reflected in the ARCAL 

principles. These indicate that the greatest possible use should be made of existing 

institutions, facilities and infrastructures rather than creating new ones, that 

organizational arrangements should be as simple as possible, that activities under 

ARCAL should be made complementary to other multilateral or bilateral forms of 

assistance in the same area, and that training activities should preferably be carried out 

within the region (Paragraphs 2.5. - 2.7.). 

n.3.3. Implementing procedures 

The ARCAL Guidelines provide for a rather simple procedure for establishing 

projects. This is based on a written proposal, which is submitted to the Agency by any 
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participating State, and on the Agency informing other ARCAL states of such a proposal. 

If one or more countries express an interest in participating in the proposed project, the 

Agency takes steps towards establishing the project within the limits of available resources. 

An ARCAL project can therefore, in principle, be started by two countries only. The 

implementation details are then worked out jointly by the Agency and the interested countries. 

According to Paragraph 2.2. of the original Guidelines, participating countries are assigned 

the primary responsibility for this process. This paragraph was deleted from the Revised 

Guidelines. 

According to the original Guidelines, the establishment of an ARCAL project took 

place through an exchange of letters between the IAEA and participating states. The letters 

specified details and criteria such as the nature, purpose, duration and implementing 

procedures, consistency with the Agency's Statute, safety measures and contributions of 

parties (Paragraph 3.7.). This exchange of letters for every project was necessary to establish 

a stable basis for the commitment to participate in, and reliably contribute to, the co-operative 

activities. The Revised Guidelines (Paragraph 3.2.) state that these same details and criteria 

are now recommended by the Planning and Technical Co-ordination Meeting for approval by 

the Meeting of Representatives 

The Guidelines also describe briefly but systematically (Paragraphs 3.2. to 3.5. in the 

original, and 3.4. to 3.7. in the Revised Guidelines), the co-ordination mechanisms set up at 

the various levels of ARCAL: 

At the project level, project co-ordinators must be appointed by the participating 

states, and meet at least once a year (Revised Guidelines: once every two years). 

Co-ordination with regard to the ARCAL programme as a whole is achieved 

through an annual meeting of national co-ordinators, who are senior officials 

from the national bodies responsible for nuclear energy in participating 

countries. 
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A Meeting of Representatives of ARCAL countries takes place in conjunction 

with the IAEA General Conference to ensure co-ordination at the policy level, 

and to approve new projects and project work plans. 

n.3.4. Role of the Agency 

The Guidelines identify the Agency as a secretariat, a co-ordinator and a source of 

financial and technical support (Paragraphs 2.2, 3.5. and 3.8.; Paragraphs 3.2, 3.3. and 3.7. 

in the Revised Guidelines). Besides these functions, the IAEA may seek — with the consent 

of the parties to a project — the participation of, and contributions from institutions in other 

Member States. The Agency is further responsible for providing information on ARCAL 

activities and co-ordinating these activities with those of a similar nature that are carried out 

by other organizations or states. 

At the project level, the Agency takes part in the exchange of project proposal letters, 

and, though formally not a party to the overall ARCAL arrangement, it is a party to the 

co-operative projects that it supports and . ^Ips to implement. Project proposals on which 

agreement has been reached are subsequently submitted to the Agency for approval. 

H.4. INSTITUTIONAL AND ORGANIZATIONAL STRUCTURE 

The original Guidelines did not describe in detail an ARCAL institutional framework, 

and in particular ti.cy did not enumerate duties, responsibilities and mutual relationships with 

regard to the programming and the implementation of ARCAL. They only gave indications 

of the levels at which co-ordination must take place, and of the primary bodies and persons 

responsible for such co-ordination. The Revised Guidelines, however, describe in greater 

detail what are the duties and responsibilities of participating States, of the Planning and 

Technical Co-ordination Meeting and of the Meeting of Representatives. Given the flexible 
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character of the Guidelines, practical arrangements have been developed, building on the 

experiences gained through the implementation of ARCAL projects, as follows: 

At the policy level, a Meeting of Representatives of ARCAL states convenes annually 

in Vienna in conjunction with the IAEA General Conference. The purpose of this meeting, 

which is called for in Paragraph 3.6. of the Revised Guidelines, is to provide support for the 

formulation of general ARCAL policies and to strengthen the co-ordination of co-operation 

activities in relation to the Agency. The meeting is usually attended by members of 

delegations of ARCAL states to the General Conference, and by Agency staff involved in the 

programme. Its main practical function is to formally endorse the programme and to approve 

project proposals, work plans, the budget and the recommendations made by the Planning and 

Technical Co-ordination Meeting, which is held a few months prior to the Meeting of 

Representatives. During the Vienna meeting, representatives of Member States and Agency 

officials also review achievements and problems affecting the programme, assess prospects, 

and make general proposals concerning future developments. 

At the programme level, co-ordination is achieved through the national co-ordinators, 

who are in charge of the ARCAL programme in each participating country. National 

co-ordinators play a vital role in the implementation of the ARCAL programme, and they are 

the channels through which most communications flow, both between different ARCAL 

members, and between these and the Agency. 

National co-ordinators have overall responsibility for implementing project activities 

in their respective countries, and they must ensure that all necessary arrangements are made 

by national ministries and individual project co-ordinators. They are also responsible for the 

timely submission to the IAEA of reports on training courses, workshops and seminars 

conducted in their respective countries. Throughout the year they must provide the Agency 

with up-to-date information on the progress of project activities and, at the beginning of each 

year, with a comprehensive report on the implement i of ARCAL activities in their 

respective countries. The Agency, in turn, annually provides national co-ordinators with the 
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final work plan for the coming year, which is originally drafted by project co-ordinators at 

the project co-ordination meetings. 

Through its national co-ordinator, each Member State also informs the Agency of 

changes concerning project co-ordinators and the availability of ARCAL experts. The 

Agency's Secretariat used to disseminate this information to all national co-ordinators through 

an information bulletin three times a year, but the publication of this bulletin was 

discontinued. 

The Guidelines state (Paragraph 3.3.) that the overall co-ordination of the ARCAL 

programme is to be achieved through an annual meeting of the senior officials from the 

national atomic energy authorities in the participating States. These meetings, called Planning 

and Technical Co-ordination Meetings, are held annually in the region2, and they constitute 

the primary level of ARCAL policy co-ordination and decision-making. They are authorized 

to consider proposed joint projects, to determine the details for the implementation of such 

projects, to establish and modify project activities, and to prepare and submit conclusions and 

recommendations relating to the projects to the Meeting of Representatives (Paragraph 3.5. 

in the Revised Guidelines) 

The Meeting carries out an extensive review of the programme and makes policy 

recommendations for the future. On the basis of a working document, which is prepared by 

the IAEA Secretariat, and which provides estimates of the contributions that can be expected 

and of the available Agency resources, the Meeting drafts the work plan and the budget for 

the following year and recommends their approval by the Meeting of Representatives. 

The dates and locations of the Planning and Technical Co-ordination Meetings held so far are as 
follows: Quito, Ecuador, July 1985; Rio de Janeiro, Brazil, May 1986; Santiago de Chile, Chile, May 
1987; San Jose, Costa Rica, May 1988; Guatemala City, Guatemala, May 1989; Caracas, Venezuela, 
May 1990; Montevideo, Uruguay, May 1991; Lima, Peru, May 1992). 



Decisions with regard to priorities and to what projects are to be implemented are made on 

the basis of consensus. 

At the fourth Planning and Technical Co-ordination Meeting, held in Santiago, Chile, 

in May 1987, participants agreed upon procedures for the submission of new projects. 

According to these, countries that wish to submit a project must send the proposal to the 

national co-ordinators and to the Agency before 30 September of each year. National 

co-ordinators must provide their comments before 30 November, and these are then 

incorporated into the revised proposal prior to submitting it to the Agency (before 20 

December). The project is then appraised by the Agency, retransmitted to the proposing 

country and finally circulated among ARCAL Member States. Inclusion of the project in the 

ARCAL programme is determined at the annual Planning and Technical Co-ordination 

Meeting in May, and new projects are added in order of priority. 

At the project level, paragraph 3.2. of the Guidelines (3.4. in the Revised Guidelines) 

requires participating States to appoint project co-ordinators, who should meet at least once 

a year (once every two years according to the Revised Guidelines). They are the Agency's 

project counterparts, usually staff of the institutes that are involved in specific projects, and 

they are in charge of project implementation in each participating country. Project co-

ordinators are responsible for regular communications on technical matters with Agency 

technical officers and with the other project co-ordinators. They should also ensure that 

information related to their projects is fully disseminated, especially to national institutions 

engaged in similar activities. 

The timing of meetings of project co-ordinators has varied in frequency according to 

the requirements of the different projects. For some projects (e.g. RLA/9/009, Radiation 

Protection) meetings have been convened once a year, while for others they have been held 

only once every two or three years (e.g. RLA/4/006, Nuclear Instrumentation). The meetings 

are normally held in the region and often coincide with other project events such as 

workshops or training courses or, in the case of a related co-ordinated research programme, 
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with research co-ordination meetings. Meeting schedules and project activities are being 

co-ordinated to reduce project costs, to help strengthen linUs between participating institutes 

and to enable project co-ordinators to gain first-hand experience of other countries' 

achievements and problems. Project meetings are usually attended by the IAEA technical 

officers in charge of the project. 

H.5. THE AGENCY 

The Agency's role within ARCAL has been not only to provide financial and technical 

support, but also to be the focal point for programme co-ordination. The Department of 

Technical Co-operation's Latin America Section is responsible, in consultation with other 

Agency technical and administrative staff, for co-ordinating and implementing ARCAL 

activities. With regard to the provision of Agency TC resources in support of ARCAL 

activities, the Board must formally approve, upon the proposals made by the Secretariat and 

the subsequent recommendation of the Technical Assistance and Co-operation Committee 

(TACC), any funded projects supported by the Technical Assistance and Co-operation Fund 

(TACF). 

The primary focal point within the Secretariat is the Regional Projects Co-ordinator. 

This position was transferred from the Department of Research and Isotopes to the Regional 

Projects Unit within the Latin America Section in 1986. The Regional Projects Co-ordinator 

works under the Head of the Latin America Section, TCPM, who in turn reports to the 

Director of the Division of Technical Co-operation Programmes (TCPM). The Director of 

this Division is responsible for the programme and for its level of funding. 

The Regional Projects Co-ordinator is the Agency channel through which all 

communications concerning ARCAL should go, thus making it possible for the Agency to 

co-ordinate programme activities and initiatives. His main responsibilities include negotiations 

with both donor and recipient countries concerning project finances, and the preparation of 
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a work plan and a draft budget on the basis of schedules elaborated by project co-ordinators 

and Agency technical officers. The working documents are distributed to national 

co-ordinators in advance and then formally presented to the Planning and Technical 

Co-ordination Meeting. 

The Regional Projects Co-ordinator further organizes and co-ordinates programmed 

activities, prepares the prospectus for training courses and the lists of experts available for 

expert assignments, and maintains contact with other Member States and with organizations 

that are involved in similar activities and may have a special interest in ARCAL, e.g. the 

Inter-American Nuclear Energy Commission (IANEC) of the Organization of American 

States, the Pan-American Health Organization (PAHO), and the International Facility for 

Food Irradiation Technology (IFFIT). Such co-ordination usually takes place through joint 

meetings and through the exchange of information concerning on-going activities. The 

Regional Projects Co-ordinator meets regularly with technical officers responsible for ARCAL 

projects, and, prior to the Meeting of Representatives, to review the programme's status. 

In summaiy, some basic characteristics of the ARCAL institutional structure can be 

highlighted: 

The ARCAL Guidelines represent a minimal level of formality, structure and 

procedures. 

The character of the ARCAL Guidelines as a non-binding statement of principles has 

allowed ARCAL to sidestep the rigidity and the delays that would have resulted had 

a formal intergovernmental agreement been sought. Equally significant, this procedure 

has given national nuclear energy authorities the privilege to determine who 

participates in ARCAL. 

The lack of a rigid institutional structure for ARCAL has placed considerable 

responsibility on the IAEA Secretariat, which has had to assume the role of the 

co-ordinator with regard to the implementation of the programme. 
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H.6. ARCAL - THE FINANCIAL DIMENSIONS 

Tables 1 and 2 show ARCAL's rapid growth since 1983, with programme 

disbursements increasing from only $13,497 in 1983 to almost $2 million in 1991 (as of 

December 1991). 

These tables show that the largest single source of this growth has been the Agency's 

own Technical Assistance and Co-operation Fund (TACF), which accounted for 64% of total 

ARCAL disbursements in the 1983-1991 period. The two other sources of support for 

ARCAL activities have been extrabudgetary and in-kind contributions, which have come 

primarily from non-ARCAL Members (Canada, $18,620; Germany, $963,063; USA, 

$621,902; EEC, $348,781; France, $74,221; Sweden, $86,037), but also from two ARCAL 

members (Chile, $34,116; and Colombia, $2,420). In-kind contributions amounting to over 

$700,000, have been made by both ARCAL members and non-members. Among ARCAL 

members, the two largest in-kind contributors over the period 1983 - 1990 have been 

Argentina ($193,833) and Brazil ($151,234). 

In addition, ARCAL practice also takes into account another type of in-kind 

contribution, known as "counterpart contributions." These are meant to reflect local 

expenditures that are made for logistic support and miscellaneous expenses in connection with 

ARCAL training activities in national counterpart institutions. During the period covering 

1985 - 1991, for which such contributions have been recorded, this support has been 

estimated by ARCAL national co-ordinators as totalling more than $7.8 million. Such 

estimates are not made for the Agency's technical co-operation programme, nor are they 

accounted for, and therefore, this amount has not been added to other ARCAL resources in 

the present review. It is, however, recognized that at least part of these contributions, e.g. 

the provision of expert services and the organization of group training, are valid in-kind 

contributions from participating countries. 
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TABLE 1 
ARCAL - TOTAL TECHNICAL CO OPERATION BUDGETS SINCE 1983 

AS OF DECEMBER 1991 (IN US DOLLARS) 

SOURCE 1983 1984 1985 1986 1987 1988 1989 1990 1991 TOTAL 

TACF 62000 175400 398517 594280 714524 701104 752261 1178015 1328887 5904988 

EXTRA-
BUDGETARY 766 0 44987 194000 447561 287034 591808 557645 523400 2647201 

IN-KIND 0 3570 26180 50754 142731 230066 195738 113597 146803 909439 

TOTAL 62766 178970 469684 839034 1304816 1218204 1539807 1849257 1999090 9461628 

CONTRIBUTIONS 
FROM 
COUNTRIES 0 0 478080 783053 1146691 1427872 1398956 1382972 1254837 7872461 

TABLE 2 
ARCAL ~ TOTAL TECHNICAL CO OPERATION DISBURSEMENTS SINCE 1983 

AS OF DECEMBER 1991 (IN US DOLLARS) 

SOURCE 1983 1984 1985 1986 1987 1988 1989 1990 1991 TOTAL 

TACF 13497 60672 373610 474684 640197 708350 772315 1116070 1278515 5437910 

EXTRA-
BUDGETARY 0 0 0 39927 172707 375137 567526 453960 557522 2166779 

IN-KIND 0 3570 26180 50754 142731 230066 195738 113597 146803 909439 

TOTAL 13497 64242 399790 565365 955635 1313553 1535579 1683627 1982840 8514128 

CONTRIBUTIONS 
FROM 
COUNTRIES 0 0 478080 783053 1146691 1427872 1398956 1382972 1254837 7872461 



TABLES 

ARCAL 
TOTAL COORDINATED RESEARCH PROGRAMME AWARDS SINCE 1985 

AS OF DECEMBER 1991 (IN US DOLLARS) 

SOURCE 1985 1986 1987 1988 1989 1990 1991 TOTAL 
BUDGET 

REGULAR BUDGET 73506 154293 170144 200008 225249 198728 171816 1193744 

EXTRA-
BUDGETARY 17000 14412 53700 35444 59147 191417 371120 

TOTAL 90506 168705 223844 235452 225249 257875 363233 1564864 



In addition to the financial support provided to ARCAL through the TACF (in the 

form of equipment, expert services, fellowships, training courses and subcontracts) and 

extrabudgetary contributions, mention should be made of the significant support that has been 

provided through the Regular Budget through the Co-ordinated Research Programme (CRP). 

Support from the Regular Budget amounted to approximately $1.2 million in the 1985-1991 

period (see Table 3, page 23). 

H.7. CHARACTERISTICS OF THE PROGRAMME 

H.7.I. Project characteristics 

The ARCAL Guidelines indicate some of the characteristics necessary for projects to 

be considered under the ARCAL programme. For example, projects should be technically 

feasible (Paragraph 2.3.); open to participation of other Member States (Paragraph 2.4.); and 

complementary to other bilateral and multilateral co-operation agreements (Paragraph 2.6.). 

Further, the potential socio-economic benefit of the projects (Paragraph 2.3.) and the 

possibility of using existing infrastructures (Paragraphs 2.5. and 2.7.) are to be taken into 

consideration. Projects under ARCAL are meant to further regional integration and, in 

particular, the concept of technical co-operation among developing countries (TCDC). An 

additional characteristic of ARCAL projects is that Member States contribute towards their 

implementation by providing in-kind contributions, such as logistic support for hosted 

activities, cost-free experts, and subsistence payments to the participants in training events. 

ARCAL projects cover a wide range of topics and activities, including radiation 

protection, nuclear instrumentation, food and agriculture, nuclear analytical techniques, 

research reactor utilization, medical applications, applications in hydrology and in industry, 

and nuclear information. These areas were identified by ARCAL Member States as being of 

greater importance for the region. Priorities assigned to reflect the most urgent needs are 

recognizable by the number given to each project. The first two projects, ARCAL I, 
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Radiation Protection, and ARCAL II, Nuclear Instrumentation, were of the utmost relevance 

at the outset of the programme, since the two areas are necessary to all nuclear applications 

and aim to develop the national and regional capability in these areas. The remaining projects 

are oriented towards basic research, analytical and isotope production techniques, and the 

applications of nuclear techniques in areas such as agriculture, medicine, hydrology and 

industry. 

One of the main characteristics of ARCAL projects is the importance given to training, 

and particularly to the training of technicians. Furthermore, the Guidelines indicate that 

"short-term training should be carried out within the region", which is actively being pursued 

under the ARCAL programme, thereby making use of available facilities and, in many cases, 

of existing regional expertise. 

n.7.2. Definition of priorities 

As mentioned above, the ARCAL programme is presented in the form of a list of 

projects which are numbered in accordance with the priority assigned to them by ARCAL 

Members. At present, twelve projects are included in the ARCAL programme, and seven of 

these were identified at the outset of the programme in accordance with the following criteria: 

Sub-regional interest (socio-economic, or scientific and technical); 

Availability of physical infrastructure, equipment, trained manpower and previous 
experience; 

Scope of the content: application of nuclear techniques, training of manpower, basic 
research, application of technologies associated with nuclear techniques; 

Emphasis of integrated regional development, i.e. projects should be selected in which 
every country in the region could participate; 

Optimization of existing resources. 
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ARCAL projects v/Cre selected on the basis of existing common problems in the 
region, and of the possibility that co-operative action could assist in solving these problems. 

The list of ARCAL projects is reviewed annually so as to reassess the order of priority 

and the continued appropriateness of each project. Thus, at the Fourth Planning and 

Technical Co-ordination Meeting in Santiago, Chile (May 1987), it was agreed to delete 

project ARCAL IX, Nuclear Accelerator Training and Research, because of its low priority 

for Member States. At the Fifth Planning and Technical Co-ordination Meeting (San José, 

Costa Rica, May 1988), high priority was maintained for projects I, II, and HI, and assigned 

to projects IV, V i n , X and XI; lower priority was given to projects V, VI, VII and XII. At 

the Sixth Planning and Technical Co-ordination Meeting (Guatemala City, Guatemala, May 

1989), it was recommended that projects ARCAL VI, Food Irradiation, and ARCAL XII, the 

Co-ordinated Research Programme (CRP) on the Application of Isotope and Geochemical 

Techniques in Geothermal Resources Exploration for the Latin American Region, be taken 

out of the ARCAL programme. Finally, at the Eighth Planning and Technical Co-ordination 

Meeting held in Montevideo, Uruguay, in May 1991, it was recommended that project 

ARCAL XIV, Application of the Sterile Insect Technique for the Control of Fruit Flies, be 

deleted from the programme because of lack of funds. 

n.7.3. Planning of project activities 

A general programme of activities to be conducted through ARCAL was established 

at the outset of the programme. Projects were designed to last five years and work plans for 

each project were prepared, initially for three years and subsequently for five years. 

As described earlier, the administrative arrangements within ARCAL call for meetings 

at various levels. It is one of the tasks of the project co ordinators' meetings to review 

activities that were carried out, and to draft a work plan for the subsequent year. This draft 

work plan is submitted to the Agency, following which the ARCAL Co-ordinator prepares 

a final work plan and a budget on the basis of the schedules presented for each project. The 
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work plan is then formally submitted to the annual Planning and Technical Co-ordination 
Meeting, which recommends it for approval to the Meeting of Representatives of ARCAL 
states during the General Conference and subsequent submission to the Agency's Board of 
Governors. The ARCAL structure thereby provides for a general framework of activities at 
the planning stage, which allows for revisions and modifications. This flexibility is meant to 
enable the programme to respond to the needs of the participating countries. 

n.7.4. TCDC component in ARCAL 

Paragraph 1.1. of the ARCAL Guidelines states that the regie: co-operation 

arrangements are established to provide a framework within which Member States in Latin 

America may co-operate on such joint projects in the areas of nuclear science and technology 

as may be considered useful to them. It is further stated in Paragraph 2.5. that, whenever 

feasible, use should be made of institutions, facilities and expertise available within the region 

in relation to advisory services and training activities, and that short-term training should be 

carried out within the region. These provisions are in line with the main objectives of TCDC, 

which are "to promote and strengthen collective self-reliance among developing countries 

through exchanges of experience, the pooling, sharing and utilization of their technical 

resources" (Paragraph 15 [b] of the Buenos Aires Plan of Action for Promoting and 

Implementing Technical Co-operation among Developing Countries, 1978). 

The principles of TCDC are applied, to the extent possible, at the various levels of the 

ARCAL programme, including the institutional structure, the formulation of policies, the 

structure of the programme, and project implementation. The institutional structure, with 

regular meetings of representatives of participating states and national project co-ordinators, 

provides a forum for exchanging experience gained through programme implementation, and 

for identifying national resources and expertise which could benefit other countries in the 

region. 
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ARCAL's efforts at utilizing regional resources and expertise are furthered through 

the inclusion in most projects of a significant group training component, with the majority of 

the lecturers at training courses being provided by the participating states. 

Networks of bilateral relationships have been set up, under which the more advanced 

countries in the region assist those that are less advanced in specific areas of the programme. 

Such relationships were established for the area of radiation protection regulations between 

Mexico and Guatemala, Argentina and Costa Rica, Chile and Bolivia, and Brazil and 

Ecuador; and for radioimmunoassay between Argentina and Guatemala. This type of 

relationship is at the core of the TCDC concept. Its extension to other areas of ARCAL's 

programme should further strengthen ARCAL's efforts in this direction. 

n.7.5. Participation of non-ARCAL Member States and of international 
organizations in ARCAL. 

The single biggest non-ARCAL participant in the ARCAL programme is the Agency. 

TACF support has been made available to all technical co-operation projects, providing 64% 

of the total project budgets in the 1983-91 period. This participation is provided for in the 

Revised Guidelines in Paragraph 3.6., which states: "Subject to available resources, the IAEA 

will endeavour to support joint projects established under these Guidelines by means of its 

research contracts, technical assistance and other programmes". 

Paragraph 3.9. of the original Guidelines (Paragraph 3.8. in the Revised Guidelines) 

provides that the Agency may, with the consent of the parties to a joint project, invite 

interested institutions in any other Member State (of the Agency) to be associated with, or to 

make contributions for, the implementation of a project. In accordance with this provision, 

the Agency has sought and obtained the participation of seven non-ARCAL members (Canada, 

Germany, the USA, the EEC, France, Italy, and Sweden) who have provided extrabudgetary 

cash contributions to seven projects of the programme, totalling over $2 million (30% of the 
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total ARCAL budget and 25% of disbursements during the 1983 - 1991 period). In addition, 

17 non-ARCAL members (Austria, Canada, El Salvador, France, Germany, Hungary, 

Jamaica, the Netherlands, Spain, Sweden, the UK, the USA, the EEC, IANEC, IFFTT, 

UNDP, and WHO) have provided in-kind assistance to five projects at an estimated value of 

$140,000. Recently, the Pan-American Health Organization (PAHO) has developed an 

interest in ARCAL's activities and has also made some contributions towards the programme. 

With one exception (El Salvador), all non-ARCAL members participating in individual 

projects are from outside the Latin American region. 

n.7.6. ARCAL's second phase - "Lines of action" 

At the Sixth Planning and Technical Co-ordination Meeting, held in Guatemala City, 

Guatemala, in May 1989, "lines of action " for the second phase of the programme (1990 -

1994) were prepared by national co-ordinators on the basis of the experience gained through 

the implementation of the first phase of ARCAL (see Annex G). 

These "lines of action " provide a list of goals that the second phase seeks to achieve 

during the five years of its life-time, such as improving the scientific level and increasing the 

utilization of appropriate nuclear technologies; strengthening the framework for the 

development of co-operation in the nuclear field; consolidating different aspects of the 

programme, in particular by drawing up a normative document containing all procedures and 

recommendations resulting from the national co-ordinators' meetings, and which is to be used 

by the participating countries and by the Agency. Based on the experience of the previous 

years, "the lines of action " suggested that participating countries play a more active role at 

both the planning and the implementing stages of programme activities, that they continue to 

provide resources to the different projects, and that national committees pertaining to the 

ARCAL programme be established. 
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The "lines of action " further underline that projects should be of a practical nature 

and that they should be implemented, whenever possible, in conjunction with co-ordinated 

research programmes (CRPs). On the subject of finances, the "lines of action" recommend 

that existing funds be used in support of projects that were assigned high priority at the annual 

meeting of national co-ordinators, and that donors be identified for projects with lower 

priority and without secured funding. In addition, the Agency is urged to continue 

supervising ARCAL activities, allocating funds for administrative support and publishing the 

ARCAL bulletin. In addition, the Agency is to establish an information system that would 

centralize ARCAL-related data, and to produce formats for the presentation of ARCAL-

related reports. 

A number of issues are listed in the "tines of action", which, during the first phase 

of the ARCAL programme, were identified as being important to ensure the efficient and 

effective implementation of the ARCAL programme. By presenting these issues as "lines of 

action " at the Planning and Technical Co-ordination Meeting that took place toward the end 

of Phase I, they became part of an official ARCAL document. They were discussed at the 

regional level, and the importance of some of the issues raised was stressed, including the 

financing of activities and the utilization of ARCAL results following completion of the 

various projects. Mention should be made, however, of the fact that, while some of the 

issues listed have been implemented, such as the preparation of the Normative Document 

(ARCAL Policies and Procedures, December 1991), others are still being implemented. 
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m . RESULTS OF THE EVALUATION 

This chapter contains the findings of the evaluation and is divided into three sections. 

The first of these sections gives a description of the achievements of the programme as 

assessed through (a) a review of the relevant documentation available in Agency Headquarters 

and discussions with Agency staff involved in the programme; and (b) visits to several 

countries in the region and extensive discussions with Latin American staff related to 

ARCAL. In the second section, the contribution of the programme towards the development 

of national and regional capabilities for the expansion of nuclear science and technology is 

analysed, while the third section is devoted to an analysis of the way the ARCAL programme 

has been implemented, including the mechanisms utilized, and both the Agency's and the 

participating countries' role in the implementation of the programme. 

m . l . THE PROGRAMME AND ITS ACHIEVEMENTS 

As shown in Table 1 (page 22), during the period 1983 - 1991, total disbursements 

under the ARCAL programme amounted to $8.5 million, including $5.4 million from the 

TACF, $2.2 million from extrabudgetary sources, and approximately $0.9 million in form 

of in-kind contributions. The following has been provided to ARCAL Member States, within 

the context of ARCAL projects, between 1983 and September 1992: 
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385 man-months of expert services; 
Equipment totalling $3.5 million; 
194 training courses, at which 1844 Latin Americans were trained; 

108 fellowships for a duration of approximately 150 man-months of training. 

During the first phase of ARCAL, which covered the period from 1983 - 1989, the 

programme consisted of thirteen projects, nine of which were fully funded (ARCAL, ARCAL 

I, m, IV, V, VI, Vm, X and XIII), while three only had partial funding, with segments of 
the approved programme awaiting selection by donors for extrabudgetary support (ARCAL 

II, VII and XI). ARCAL XII was a co-ordinated research programme, fully funded through 

an extrabudgetary contribution. 

The second phase of ARCAL (1990 - 1994) includes twelve projects. Of these, nine 

had secured funding through 1991 (ARCAL I, D, m , IV, VIII, X, Xm, XV and XVI). With 

regard to 1992, while ARCAL I, m , Vffl, X, XV and XVI are fully funded, ARCAL II, IV 

and Xm, which are partly dependent upon extrabudgetary support, are still awaiting the 

corresponding contributions. 

A project-by-project description is given below, which for each project is followed, 

when applicable, by a list of results achieved to date, as assessed by the evaluation team 

during the course of this evaluation. It should be noted that, besides the indicated project 

expenditures, additional funds have been made available from the Agency's training 

programme, and from the Regular Budget, through co-ordinated research programmes. 

m.1.1. ARCAL, Nuclear Science and Technology Development (RLA/0/006) 

The first ARCAL project, RLA/0/006, was approved in 1983 with the objective of 

developing the scientific and industrial applications of radioisotopes and radiation in Latin 

America. It included preparatory activities in various sectors which, from 1985 onwards, led 
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to the approval of the specialized projects listed below (ARCAL I - VIH, X and XI). Over 

90 man-months of expert services were used for planning and co-ordination meetings, and to 

assist with seminars, training courses, workshops and research. Equipment (computers, 

counters, analysers, power supplies) valued at some $220,000, and partly financed by 

Germany, was supplied. Individual training awards included one project-funded and nine 

project-related fellowships as well as 50 project-funded and 12 project-related scientific visits. 

Total project disbursements as of September 1992 amount to $809,079. This project was 

completed in 1990. 

m.1.2. ARCAL I, Radiation Protection (RLA/9/009 and RLA/9/011) 

The immediate objectives of the first phase of this project (RLA/9/009), which was 

approved in 1986 and was partly funded by the Governments of Germany and France, were 

(a) to determine the immediate radiation protection needs within the region, and to take such 

action as is necessary to ensure a high uniform standard; and (b) to review the radiological 

safety status of medical facilities, with a view to taking such immediate action as may be 

required. In the long-term, the project sought to improve radiation protection practices 

generally in Latin America; and to harmonize radiation protection measures in medical 

facilities throughout the region in accordance with an appropriately high standard. 

Six co-ordination meetings, seven regional workshops, four regional seminars, 14 

regional training courses and a large number of national courses were conducted as of the end 

of 1991. Mention should be made of the fact that lecturers in these training activities came 

largely from within the region, particularly from Argentina and Brazil. Other activities 

included participation in the nine-month interregional training course on radiation protection 

and nuclear safety held each year in Buenos Aires, Argentina; personnel dosimetry 

intercomparison studies; and co-ordinated research work on subjects such as the intervention 

levels for food contamination; the implementation of conventions on early notification and 

mutual assistance in case of accidents; personnel dosimetry; and disposal of spent medical and 
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industrial radiation sources. Radiation protection equipment for about $270,000 was provided 
to participating countries. Project disbursements as of September 1992, including experts, 
equipment and training, amount to $684,135. 

The second phase of the project (RLA/9/011) started in 1991 and is being financed 

with contributions from the Agency's TACF, and from the Governments of France, Chile and 

Colombia. Its objective is to improve radiological safety in Latin America by fostering 

appropriate training for professionals, providing technical advice (with priority for regulatory 

matters), fostering the exchange of information and experience in the field of radiological 

safety and integrating these objectives into ARCAL's other projects. 

Four workshops and six regional training courses have been conducted under this 

second phase of the project. In addition, several national courses have been carried out in 

participating countries, the first Regional Congress on Radiation and Nuclear Safety was held 

in Buenos Aires in October 1991, and an information bulletin on the project was published 

and dispatched to all ARCAL countries. Expert services for five man-months have been 

provided, and over $125,000 have been spent on training. As of September 1992, total 

project disbursements amount to $174,111. 

m.1.2.1. Results achieved 

Project ARCAL I may be considered one of ARCAL's success projects in terms of the 

results it has achieved. The approved immediate objectives appear to have been accomplished 

to a satisfactory degree. From the interviews conducted both at Agency Headquarters and in 

the field, as well as from the documentation reviewed during the course of this evaluation, 

it could be concluded that there is now much better knowledge in participating countries about 

the radiation protection needs within the region. Also, the evaluation team found that there 

is a greater awareness at all levels of the importance of radiological safety and of the need 

to implement radiation protection measures both at the national and at the regional level. This 

awareness has been brought about by the numerous training activities that have been 
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conducted under the project and which have allowed for the training of over 800 people in 

the region in subjects related to radiation protection. In fact, most of those interviewed stated 

that the training of personnel has been the project's greatest achievement. It may be said that, 

owing to the greater capability which now exists in Latin America, radiation safety in the 

region has been improved. However, there is still much to be done and the needs of Latin 

America in radiation safety are still great, which is why there is wide consensus in the region 

that the project should be continued, with the emphasis now being placed on regulatory 

matters. 

The following results may be listed for ARCAL I: 

Large numbers of Latin Americans have been trained in radiation protection related 

subjects, and the majority of those who were trained are still involved with radiation 

protection. 

ARCAL contributed to increasing the participating countries' knowledge about 

radiation protection and about their own radiation protection needs. 

There is greater knowledge in participating countries about the situation in the region 

in the area of radiation protection, as well as greater awareness of issues related to 

radiation safety. 

Regional links have been established and regular communications on radiation 

protection issues take place between some Latin American countries (e.g. between 

Chile, Guatemala, Brazil and Argentina). 

In some countries, activities under ARCAL I have triggered regulatory actions (e.g. 

in Peru and Panama). 

The project contributed to increasing the capability of participating countries to react 

to radiological emergencies, and in at least one case (Chile) this has already been put 

to use successfully. 

A bulletin on ARCAL I is being issued on a regular basis to provide information to 

experts in ARCAL Member States on regional activities in the radiation protection 

sector. 
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m. i .3 . ARCAL n , Nuclear Instrumentation (RLA/4/006 and RLA/4/008) 

The overall objective of project ARCAL n is to establish and develop an increased 
national and regional capability for handling, maintaining, servicing, designing, repairing and 
constructing nuclear instruments by creating national centres for nuclear instrumentation and 
electronics, with strong links to similar laboratories in the region. 

The immediate objectives of the first phase of the project, which was initiated in 1985 

and received contributions from the Governments of the USA and Germany, were: 

To improve the capability for the maintenance of existing equipment, and for the 

production of simple but highly useful instruments through individual projects 

and regional training courses on narrowly specified topics. 

To introduce the use of microprocessors and microcomputers as an integral part 

of nuclear experiments in different fields of application. 

Two co-ordination meetings, seven regional training courses, twelve regional 

workshops, and two regional seminars were conducted on subjects related to nuclear 

instrumentation, and more than 160 Latin Americans have been trained in these subjects. In 

connection with this project, the Agency further supported two regional co-ordinated research 

programmes on the maintenance of nuclear instrumentation. Also, a spare parts supply 

service was established in 1987 to repair nuclear and related equipment. Approximately 31 

man-months of expert services and over $580,000 worth of equipment have been provided to 

participating countries. Total project disbursements as of September 1992 amount to over 

$1.2 million for experts, equipment and fellowships. In addition, in-kind contributions 

(estimated at $28,000) were made by Argentina, Brazil and Uruguay. 

The second phase of the project, which started in 1992 as RLA/4/008, with 

contributions from the IAEA and the Governments of Germany and Colombia, seeks to install 

in each participating country a laboratory for the maintenance and repair of nuclear 

equipment and to train the personnel of these laboratories; to create regional specialized 
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training laboratories; to initiate studies in advanced aspects of nuclear instrumentation; and 

to implement some sub-projects on design and construction of equipment needed in nuclear 

experiments and applications. 

Some 20 Latin Americans have been trained in four regional workshops and four 

regional training courses held in connection with this project. In addition, 21 man-months of 

expert services and equipment totalling $105,400 have been provided. As of September 1992, 

total disbursements under this project, including experts, equipment and training, amount to 

$317,000. 

Over the longer run, ARCAL n seeks to contribute to the development of stronger 

national centres for nuclear instrumentation and electronics while simultaneously promoting 

regional co-operation in this field. The tasks of such centres, in addition to maintenance and 

repair of equipment include: the use of microprocessors in nuclear experiments; designing 

and constructing interfaces for on-line control of nuclear experiments; and maintaining a 

continuing programme in nuclear electronics training. Through the successful implementation 

of the project it is further sought to: 

Ensure a complete coverage of instruments servicing, at the national and 

regional level, including advanced facilities based on computer technology. 

Develop the regional capability for training maintenance personnel at all 

technical levels. 

Introduce a working system for the supply of parts and documents required in 

maintenance operations. 

Develop the regional capability to design and construct specific devices or units 

needed in nuclear applications and research. 

m . 1.3.1. Results achieved 

As was apparent during the interviews conducted during the field mission of this 

evaluation, project ARCAL II has contributed to the development of the capability for the 
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maintenance and repair of nuclear instruments in participating countries. This has been 

specifically achieved through the training provided under the project. The objective of 

establishing nuclear electronics laboratories or improving the capability of existing laboratories 

has been achieved in several countries, particularly Mexico, Cuba, Costa Rica, Uruguay and 

Chile. In addition, the project has contributed to enhancing the regional capability for the 

design of equipment, particularly for the design of new electronics modules. Also, 

microprocessors and computers are being more widely used in different nuclear applications, 

and through the project some key manuals were translated from English into Spanish by Latin 

American countries (Ecuador and Cuba). 

The following achievements may be listed for ARCAL H: 

A large number of Latin Americans have been trained in maintenance and repair 

techniques for nuclear instrumentation, and as a result the capability in this area of 

individual Latin American countries and of the region as a whole has been improved. 

Participating countries obtained information about existing expertise with regard to 

nuclear instrumentation in the region. 

Communication links have been established between some project co-ordinators, and 

regional support may be said to have been strengthened through the project. As a 

result, technical information is being exchanged between participating countries. 

Through the project, a spare parts service was established which, though it could still 

be improved, has proved useful in several cases for providing small spares which are 

otherwise difficult to obtain in Latin America.3 

See also IAEA-SER-91/03, A Special Evaluation Review of the Spare Parts Service set up under 
RLA/4/006, Nuclear Instrumentation (ARCAL II). 
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m.1.4. ARCAL m , Radioimmunoassay in Animal Reproduction (RLA/5/019) aud 
Immunoassay in Animal Production and Health (RLA/5/028) 

The immediate objectives of the first phase of this project, which started in 1985 as 

RLA/5/019, was to conduct studies related to the reproductive activity of ruminants in Latin 

America, including the determination of the age of onset of sexual maturity of the male and 

the female; post-partum ovarian activity and the influence of nutritional and management 

factors on such activity; pregnancy diagnosis; the interaction between nutritional and 

environmental factors (e.g., light and temperature) on ovarian and testicular function; and 

experimental methods for the induction of ovulation in induced ovulating species, such as 

camelids. Over the long run, this phase of the project sought to improve the reproductive 

efficiency, and hence the productivity of ruminants in Latin America, through the application 

of reproductive hormone measurements using radioimmunoassay (RIA) techniques. 

This project received active laboratory support from the Agency's Laboratory in 

Seibersdorf. In 1985 a solid-phase RIA kit for qualifying progesterone in milk and blood of 

livestock was developed, and tube kits were dispatched to project participants. A co-ordinated 

research programme on the management and reproduction of beef and dairy cattle in Latin 

America using RIA techniques was implemented, with the participation of fourteen ARCAL 

countries, and was finalized with the publication of the results obtained by the participating 

institutions. Also, national technical co-operation projects in the region on the subject of 

animal reproduction have been co-ordinated through ARCAL HI, thus including countries that 

do not participate in ARCAL (e.g. El Salvador). In addition, some 45 Latin Americans have 

been trained in related subjects at three regional training courses and one seminar held in 

connection with this project. Total project disbursements as of September 1992, including 

experts, equipment and training, amounted to approximately $860,000. 

Reproduction-related activities were completed in 1990, and in 1991 the project started 

its second phase as RLA/5/028, directed at nutrition/reproduction and disease diagnosis in 

animals. The project is being funded with contributions from the Government of Sweden, 
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from both the Agency's TACF and Regular Budget. This phase of the project seeks to 

achieve the following objectives: 

To improve the productivity of domestic stockbreeding animals by identifying and 

solving handling, feeding and health problems which affect their productive and 

reproductive potential (development of feeding strategies based on local resources, 

determination of the scope of mineral deficiencies and the effect of toxic compounds 

in pastures and of diet on the reproductive behaviour of the animals). 

To improve the scientific and technical capability of institutions for applied research 

in animal production (use of radioimmunoassay techniques), and for the 

implementation of disease control measures (development of immunoassay tests based 

on the enzyme-linked immunosorbent assay technology — ELISA), and to improve the 

infrastructure of participating laboratories. 

To generate a reliable, low-cost and easy-to-use technology for the small-scale 

producer which should allow him to increase the profitability of his stockbreeding 

activities by improving productivity. 

Over the long-term, the project seeks to improve the scientific and operational capacity 

of institutions involved with animal production and health through the provision of expert 

advice and training in radioisotope and related techniques; and to improve the exchange of 

information and co-operation between institutions and research workers in the region and with 

their counterparts in developed countries. 

The services of a regional expert continue to be provided under this phase of ARCAL 

m and the Seibersdorf laboratory still supplies kits and quality control services. Two new 

co-ordinated research programme have been initiated, one on immunoassay methods and the 

development of feeding strategies to induce better productivity in ruminants, with the 

participation of eleven ARCAL countries; and the second on the diagnosis of animal diseases, 

also with the participation of eleven ARCAL countries. Forty Latin Americans were trained 

at a regional training course and a regional workshop that were held in connection with this 
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project. Total project disbursements, as of September 1992, amount to $403,150 (34.5 man-

months of expert services and $170,000 worth of equipment). 

m.1.4.1. Results achieved 

Phase I of ARCAL III was successfully completed in 1988. The evaluation of the 

FAO/IAEA Animal Production Programme conducted in May 1990, which was also an 

evaluation of ARCAL IE, concluded the following: 

"Overall, the Agency's animal production programme in Latin America has 

contributed significantly to the development of the scientific infrastructure required for 

the application of nuclear and related techniques in the animal production sector, and 

in particular, to the establishment of RIA laboratories and the development of a cadre 

of scientific staff throughout the region; 

Through the establishment of this infrastructure, nuclear and related techniques have 

been successfully introduced and are being applied to improve livestock productivity 

in Latin American countries; 

A major achievement of the Agency's programme, and in particular of the work that 

is being conducted within the context of ARCAL, is the regionalization of 

activities Through the programme, Latin American scientists "nave become aware 

of, and more interested in activities which are being implemented in other countries 

in the region, and in several cases, collaborative links have been established."4 

The project is thus considered to have achieved its immediate objectives. Its longer 

term objective — the improvement of the reproductive efficiency of ruminants of Latin 

America — remains a valid goal supported by on-going activities, which can be implemented 

thanks to the availability of the necessary tools therefor. 

IAEA-SER-90/05, A Special Evaluation Review of the FAO/IAEA Animal Production Programme 
in Latin America. 
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Work is now being continued under the second phase of the project, the objectives of 

which have been focussed on both nutritional aspects that may be affecting the reproductive 

efficiency of livestock, and the introduction of diagnostic and monitoring techniques for 

infectious diseases that affect livestock in the region. 

Based on the interviews conducted during the field phase of the current evaluation 

mission, the following may be said about project accomplishments under ARCAL HI: 

The project contributed to the promotion of research in the animal production and 

health sector and to the establishment of radioimmunoassay laboratories in several 

Latin American countries. 

Very strong regional links have been established as a result of the implementation of 

project ARCAL m and of the Agency's activities in both animal production and 

health, which have regularly brought together those who are involved with the 

programme. This contact has led to an increased knowledge in the individual 

countries about the problems and the overall situation in the region with regard to 

animal production and health. 

The project further contributed to the training of Latin American personnel, not only 

through training courses and workshops, but also through expert missions. The 

majority of those trained continue working in their field of activity. 

m.1 .5 . ARCAL IV, Nuclear Analytical Techniques (RLA/2/003) 

Implementation of this project, which has received contributions from the Government 

of Chile and both from the Agency's TACF and Regular Budget, started in 1985. The 

project's objectives are (a) to improve the chemical analytical capabilities of national 

laboratories in terms of accuracy, sensitivity and reliability by strengthening the existing 

nuclear-based analytical techniques throughout the region; and (b) to promote and facilitate 

the exchange of experience and knowledge between the scientists concerned. 
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As an immediate objective, this project seeks to improve the local capability and 

reliability for the determination of trace elements in matrices of local or regional interest 

using nuclear analytical techniques, such as neutron activation analysis, X-ray fluorescence 

(XRF) and Mössbauer spectroscopy, as well as other nuclear-related analytical techniques, 

including atomic absorption spectrometry and inductively coupled plasma optical emission 

spectrometry (ICP), through specialized regional training courses, seminars, workshops, and 

problem-oriented co-ordinated research programmes. 

Over the long term this project seeks to establish regional banks for reference materials 

and standards, and to establish research centres specialized in a limited number of analytical 

techniques, where research projects could be carried out by visiting scientists of the region 

and staff could be trained at an advanced level. Such centres could also serve as reference 

laboratories for the region. 

Activities conducted to date include two co-ordination meetings, six regional training 

courses, one regional seminar, five regional workshops, and three inter-laboratory 

comparisons of analytical results. In total, thirteen training activities were organized under 

this project, and 116 Latin Americans were trained in related subjects. Topics covered 

include experimental aspects of Mössbauer spectroscopy; XRF analysis; nuclear analytical 

techniques in the mineral, the fossil fuel and the agricultural industries; and neutron activation 

analysis in environmental studies. Also, a regional co-ordinated research programme on the 

use of nuclear analytical techniques for the elemental analysis of agro-industrial products and 

food is being implemented in connection with this project, with the participation of twelve 

ARCAL countries, and the first steps for the preparation of a regional reference material have 

been taken. The co-ordinated research programme is expected to be completed in 1992. As 

of September 1992, total project disbursements for expert services, equipment and training 

amount to $491,456. 

The second phase of the project, which has kept the same number as under the first 

phase, i.e. RLA/2/003, was approved in 1991 for a period of three years in the footnote-^/ 
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category. The purpose of this second phase is to develop activities related to the application 

of nuclear techniques in the environment. The Government of Germany made a first 

contribution towards this project in 1991, which allowed for the initiation of some activities. 

m.1.5.1. Results achieved 

The project's overall objective of improving the analytical capabilities of the region 

by strengthening the existing nuclear analytical techniques is considered to have been 

achieved, but, as is the case for most ARCAL projects, the levels reached by different 

countries vary a great deal. 

The capability of participating countries for the determination of trace elements in 

different samples using nuclear analytical techniques, particularly Mössbauer spectroscopy and 

neutron activation analysis, was improved, and there is now a more intensive utilization of 

the nuclear analytical instrumentation in the region, as was anticipated at the start of the 

project. More specifically, the following has resulted from the project: 

ARCAL IV has contributed, particularly through training, to strengthening the regional 

capability for the determination of trace elements in samples using different nuclear 

analytical techniques. 

ARCAL IV has allowed for the establishment of collaborative links between some 

countries, which have led to the conduct of joint research activities and to regular 

contact between researchers. 

Through meetings and training courses held under the project, Latin American 

scientists have obtained knowledge about the actual situation and about existing 

possibilities in the region in the area of nuclear analytical techniques. 

In some countries, the project's activities and the usefulness of nuclear analytical 

techniques have been disseminated to potential end users. 

Through ARCAL IV, effective quality control programmes for the analytical results 

have been initiated. 

- 4 4 -



The analytical capabilities in the region have been improved and the results obtained 

are more reliable that what they were prior to the start of the project. 

m.1 .6 . ARCAL V, Research Reactor Utilization (RLA/4/007) 

This project was initiated in 1985 and was funded with contributions from the Agency 

and from the Government of Germany. Its overall objective was to promote the more 

intensive utilization of existing research reactors in studies relevant to the development of the 

countries in the region. In particular, emphasis was to be given to activities related to 

experimental and theoretical reactor physics, neutron radiography and scattering, and 

radioisotope production and processing. 

The short-term objectives of the project were: 

To develop methods for experimental reactor physics using a critical assembly. 

To initiate activities related to the conversion of research reactors to use low 

enriched uranium fuels. 

To study the needs for radioactive isotopes in the region and to train scientists 

for local production of the required radioisotopes. 

In a later phase, it was planned to include studies of different aspects of reactor 

physics, combined with the training of research reactor staff; the initiation of the production 

of radioactive isotopes; the development of the capability to carry out studies involving 

neutron radiography and neutron scattering; and the organization of courses on different 

aspects of reactor operation and maintenance. 

Activities conducted under this project include nine regional courses, a regional 

seminar, and two workshops on topics such as the production of radioisotopes, the use of 

computers in reactor calculations and in reactor operation, the measurement of reactor 

parameters, the determination of fuel burn-up and safety analysis reporting. Over 100 Latin 
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Americans were trained in twelve training courses and other training activities. Also, a co-

ordinated research programme on research reactor analysis to convert such reactors to run on 

low-enriched uranium (LEU) fuels, is being conducted in relation to this project with the 

participation of six ARCAL countries. To date the Agency has provided 11.5 man-months 

of expert services to assist project counterparts in Brazil, Chile, Colombia, Peru and 

Venezuela in research reactor calculations and requirements for conversion to use low-

enriched uranium fuels. As of September 1992, total project disbursements for experts, 

equipment and training amount to $354,000. 

In 1991 a second phase of the project (RLA/4/010) was approved in the footnote-a/ 

category for a total duration of three years. The objectives are to improve the operational 

safety conditions of the research reactors in Latin America, to develop sufficient computing 

capacity to implement the conversion of these reactors to low-enriched uranium and to ensure 

high-quality fuel management, and to improve the use of the reactors for the production of 

radioisotopes and for analytical determinations. To date, no extrabudgetary contributions have 

been made available, and project activities have not been initiated. 

m.1.6.1. Results achieved 

This project, like a few others under the ARCAL programme, has been affected during 

recent years by a lack of funds. It was therefore decided at the last meeting of national co-

ordinators (May 1992) to cancel the project, "without prejudice to the bilateral or multilateral 

actions being taken by the countries concerned".5 Between 1985 and 1990, the following is 

considered to have been achieved under ARCAL V: 

Through the training events that were held under ARCAL V, the project contributed 

to improving the reactor operation capability of those Latin American countries that 

have research reactors. 

Report of the Ninth Planning and Technical Co-ordination Meeting, ARCAL 9203, May 1992, Rev.l, 
Chapter Vm, Conclusions and Recommendations, Paragraph 2. 
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Project co-ordinators were able to establish contacts with their colleagues from other 

Latin American countries, and these contacts have allowed them to exchange 

information concerning research reactors and associated problems experienced in these 

countries. 

m.1.7. ARCAL VI, Food Irradiation (RLA/5/020) 

This project, which was initiated in 1985 and was partly implemented with 

contributions from the Agency and from the Governments of Chile and Canada, sought (a) 

to train staff for the purpose of strengthening research and development on food irradiation 

in the region; (b) to investigate the potential of specific food irradiation applications 

throughout the region, and (c) to establish an information system aimed at disseminating 

knowledge about the scientific, health, legal and commercial aspects of irradiation as a food 

processing technique. 

Over the long term, the project was expected to contribute to an optimal supply of 

sound food for the population of the countries in the region; to extend the region's share in 

the world-wide trade of agricultural commodities by promoting irradiation as a technique for 

food treatment; and to develop increased self-reliance of each of the participating countries 

with regard to research and development on food irradiation. 

In 1985, a preparatory mission was sent to Argentina, Brazil, Colombia, Paraguay, 

Uruguay and Venezuela to identify training, equipment and expert requirements for the 

project. A regional co-ordinated research programme on food irradiation was established with 

the participation of eight ARCAL countries. Other project-related activities included a 

workshop on food irradiation hosted in 1986 by the Centre for Nuclear Energy in Agriculture 

(CENA), Piracicaba, Brazil; a regional training course on food irradiation technology 

conducted in Buenos Aires in 1987, with contributions from the Government of Argentina and 

the International Facility for Food Irradiation Technology (IFFIT); and a regional training 
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course on the general aspects of food irradiation in Santiago in June - July 1988, implemented 

with financial support from the Chilean Government and IFFIT. Almost 50 Latin Americans 

participated in these training activities. Experts visited Brazil, Colombia and Ecuador to 

conduct an economic feasibility study on selected products of regional economic importance. 

This project was given low priority by ARCAL Member States and, following a 

recommendation made by national co-ordinators at the Sixth Planning and Technical Co-

ordination Meeting (Guatemala City, Guatemala, 1989), the project was withdrawn from the 

ARCAL programme upon completion of the 1989 work plan. Project disbursements (experts 

and training) amounted to $50,000 (February 1992). 

m.1.7.1. Results achieved 

Following a decision made by ARCAL national co-ordinators at their annual meeting 

in 1989, and triggered by the unavailability of funds, the project's last activity was completed 

that same year, with the closure of the co-ordinated research programme on food irradiation 

for Latin America (LAFIP), in which eight ARCAL countries participated. However, at the 

Lima meeting of national co-ordinators, held in May 1992, participants agreed to re-initiate 

implementation of project activities in interested countries without the financial participation 

of the Agency. Besides the research results obtained through participation in the programme, 

the project achieved the following: 

Participating countries became better acquainted with the possibilities that are offered 

by food irradiation technology. 

Personnel from participating countries were trained in topics related to food 

irradiation, one of the major advantages being that courses held in the region were 

given in Spanish. 

There is now a group of Latin American researchers who, through their participation 

in the project, had the opportunity to meet and know each other, thereby allowing for 

the establishment of regional links on the subject of food irradiation. 
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m .1 .8. ARCAL VII, Improvement of Cereals through Mutation Breeding 
(RLA/5/021) 

This project, initiated in 1985, was implemented with contributions from the Agency 

and the USA, and its immediate objectives were (a) to train plant breeders in mutation 

induction and related tissue culture techniques; and (b) to obtain, by using radiation induced 

mutations as well as in-vitro cultures, improved stocks of rice and other cereals with higher 

yield capacity, through better adaptation to the specific environmental conditions, semi-dwarf 

stature, pests and disease resistance. 

Over the long run the project sought to enrich existing germ-plasm collections with 

new gene sources for desired characters for use in national plant breeding projects; to develop 

new cereal cultivars with high yield potential and good adaptability for adverse soil and 

climatic stresses, and with resistance to diseases and pests; and to promote the introduction 

of cultivars developed by mutation breeding to new growing areas. 

Activities conducted include six regional training courses on various topics, such as 

the application of mutation techniques for the improvement of local cultivars of cereals, the 

use of mutation techniques in connection with cereals in in-vitro culture, the use of mutants 

in crossing programmes and double haploid techniques in mutation breeding. Also, a regional 

workshop on the improvement of rice and other cereals through mutation breeding was held 

in 1988, and a regional co-ordinated research programme on the improvement of rice and 

other cereals through mutation breeding in Latin America, with the participation of 13 

ARCAL Member States, was established and is being implemented. Over 50 Latin Americans 

benefitted from participation in these training activities. The Agency has provided 

participating countries with over $440,000 worth of agricultural equipment and 15 

man-months of expert services. Total project disbursements for experts, equipment and 

training as of September 1992 amount to $740,600. The project was concluded with the last 

Research Co-ordination Meeting that was held in La Estanzuela, Uruguay, in March 1992, 

and a second phase is expected to be initiated in 1994. 
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HI. 1.8.1. Results achieved 

In late 1991, a project review mission was carried out by Agency experts to assess the 

progress made by the project. The mission concluded that ARCAL VII has been quite 

successful at reaching its objectives and that anticipated results have been achieved to a great 

extent. Among the project's major results, the following were noted by the review team: 

mutation breeding programmes have been initiated in most participating countries, useful 

mutants have been obtained, staff have been trained in various relevant techniques, several 

tissue culture laboratories have been set up in the region, and collaborative links have been 

established between various agricultural research institutions that have participated in the 

project. 

From the interviews conducted during the present evaluation and from talks held with 

IAEA staff who are involved with the programme, the following may be said about ARCAL 

VII: 

The project has contributed to the introduction and the establishment of mutation 

breeding techniques in several Latin American countries, where such techniques were 

not being used prior to the start of the project. 

Through the project, it has been possible to train Latin American personnel in 

different mutation breeding techniques, including in-vitro culture and double-haploid 

techniques. 

The project has allowed for the establishment of regional collaborative links in the 

field of mutation breeding, particularly between countries with similar interests. 

In one of the countries visited during the course of this evaluation, one of the major 

achievements of ARCAL VII is the participation in project activities of a private rice 

producing farm, which has proved instrumental for the success of the project in this 

particular country. 

In some countries, the project has contributed to setting up biotechnology and tissue 

culture laboratories. 
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m . 1.9. ARCAL v m , Radioimmunoassay of Thyroid-RelatedHormones (RLA/6/011 
and RLA/6/016) 

The immediate objective of the first phase of this project (RLA/6/011), which started 

in 1987 with contributions from the European Economic Community and from the TC 

Reserve Fund, was to reduce the use of imported radioimmunoassay (RIA) kits and bulk 

reagents by promoting the local production of the primary reagents needed, and eventually 

to achieve self-sufficiency in the region, which would lead to reduced costs and greater 

autonomy with regard to the supply of reagents. The project also sought to contribute to the 

establishment of RIA quality assurance programmes, both internal and external. 

Activities conducted include three co-ordination meetings, five regional training 

courses (on topics such as the preparation and use of bulk reagents for the RIA of thyroid 

hormones, RIA methodology, and external quality control), and a large number of national 

training courses (47 as of the end of 1991) covering bulk reagent-based RIA methodology and 

quality control. Some 250 Latin Americans have participated in training activities related to 

thi'- project. In addition, a co-ordinated research programme dealing with the use of bulk 

reagents for the RIA of thyroid hormones was established in 1988, with the participation of 

14 ARCAL countries. To date, some 18 man-months of expert services and over $360,000 

worth of equipment have been provided under this project. Total project disbursements as 

of September 1992, including experts, equipment and training, amount to $638,132. 

The second phase of this project was approved in 1991 as RLA/6/016, Production of 

Radioimmunoassay Reagents, for an additional duration of three years, and it is being funded 

from the Agency's TACF and Regular Budget. It seeks to establish in the region the 

capability for the production of kits for the RIA of thyroid hormones, with special reference 

to clinical studies on neonatal hypothyroidism. Over the long run, it is expected that the 

project will contribute to the rationalization of reagent supply by having several laboratories 

co-operate in a regional reagent production and distribution scheme. To date, a regional 

training course on the optimization of RIA methodology for detecting neonatal 
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hypothyroidism, and four national courses (basic RIA and quality control in RIA) have been 

conducted with the participation of 85 Latin Americans. Reagents continue to be provided 

to participating countries and, as in Phase I, Argentina continues to co-ordinate the external 

quality control programme. Total project disbursements amount to $96,367 as of September 

1992. 

m.1.9.1. Results achieved 

Project ARCAL VIII may be considered one of ARCAL's successful projects. On the 

basis of interviews held during the field mission and discussions conducted with Agency staff 

involved with the project, the following accomplishments may be listed for this particular 

project: 

ARCAL VIH allowed for the training of more than 400 Latin Americans — including 

participants in both national and regional training activities ~ in radioimmunoassay 

techniques and in techniques related to the production of primary reagents for the 

assay of T3, T4 and TSH. 

Through the project, an external quality control programme has been established, 

which still requires improvements, but which could not have been initiated without the 

assistance provided through ARCAL. 

Regional links have been established, particularly through the participation in co-

ordination meetings and the sharing of locally produced reagents. 

Through the project, it has been possible to establish collaborative links between 

different institutions within participating countries, thereby increasing the impact of 

the project at the national level. 

The majority of participating laboratories (80 in 14 Latin American countries) are 

doing radioimmunoassay and are conducting their own internal quality control. The 

project has resulted in the regional capability to produce the necessary reagents for 

RIA of T3 and T4, and the region has now become self-reliant with regard to these 

reagents. 
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This new capability has led to the local availability of reagents, which in turn has 

contributed to reducing by a factor of ten the cost of conducting a single patient 

investigation, and the quality control programme has improved the reliability of the 

assays. 

Through the reduction of costs, the project has allowed participating laboratories to 

provide a service that meets the existing clinical demand and thus benefits the 

population. 

Most participating countries have started to organize their own national training 

courses, which have even become a regular feature in some participating institutions. 

The first phase of ARCAL VIII resulted in the successful transfer of RIA technology 

to the countries of the Latin American region, in the development of the necessary 

expertise and in the capability to deal with a public health issue, namely neonatal 

hypothyroidism, which has been identified by participating countries as a critical 

problem in the region. 

m .1.10. ARCAL X, Nuclear Information (RLA/0/009) 

This project, which has been completely funded by the TACF, started in 1985 for an 

initial planned duration of five years, and was then extended until 1992. The objective of the 

project was to generate adequate conditions for all aspects of nuclear information in every 

ARCAL country, and to establish a regional system that would permit the efficient sharing 

of information resources between participating countries. 

More specifically, the immediate objectives of the project were: 

To survey the region and produce a complete report on the status of available 

information services, specific needs and problem areas in each country. 

To improve the capability of each country for collecting, processing and 

servicing nuclear information by increasing technical know-how among nuclear 
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information workers and librarians through regional training courses, on-the-job 

training, scientific visits and fellowships. 

To improve the physical facilities in each country through the provision of 

appropriate equipment, e.g. computer hardware and software. 

To develop a MicroISIS demonstration package — a personal computer data base 

management program — for library and bibliographic applications. 

It was expected that, by the end of the first five years, a Standardized Nuclear 

Information Centre Package would be developed and provided as a tailor-made solution to 

every Member State of the region, and that a mechanism for the efficient sharing of resources 

at the regional level would be established. In the long run, the project sought to contribute 

to the strengthening of available national nuclear information centres, and to the establishment 

of new ones where such facilities are missing; and to the strengthening of existing regional 

co-operation in bibliographic exchange and resource-sharing. 

To date, over 23 man-months of expert services have been nsed for missions and 

meetings. Ten project-funded and three project-related fellowships/scientific visits have been 

awarded. Equipment for a total value of $176,500 (computer equipment and software) has 

been provided. Two co-ordination meetings, five regional training courses and three 

workshops have been held and over 50 Latin Americans have been trained in subjects related 

to nuclear information. A reference model was developed to set up nuclear information 

centres and is being used by those countries who are establishing such centres. Seven new 

nuclear information centres have already been set up (Colombia, Cuba, Chile, Ecuador, Costa 

Rica, Guatemala and Peru), and the establishment of three other centres (Panama, Paraguay 

and Uruguay) was initiated at the end of 1991, Training and promotional documents related 

to the International Nuclear Information System, INIS, have been translated into Spanish and 

published. A bibliographical exchange network has been established with the active 

participation of eight ARCAL countries. This network is based on a Collective Catalogue of 

journal titles which enables researchers to obtain documents held by participating libraries. 
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As of September 1992, total project disbursements for experts, equipment, fellowships, 

training and sub-contracts amount to $600,890. 

m.1.10.1. Results achieved 

Project ARCAL X, which in 1992 entered its eighth year of implementation, will be 

completed at the end of this year. The project is considered to have achieved its objective 

of establishing nuclear information centres in the region, though not in all countries, and to 

have had a positive impact in most participating countries. One of the results, for example, 

is that there is now greater participation in the Agency's International Nuclear Information 

System (INIS): through the project, countries like Bolivia, Costa Rica, Panama and Uruguay 

have joined the system. At the national level, contacts have been improved between atomic 

energy commissions, where project co-ordinators are usually based, and scientific libraries. 

An additional consequence of the project's activities has been the establishment of contacts 

and co-operation between the countries in the region, although much remains to be done in 

this particular sector. On the basis of discussions held both with project co-ordinators and 

with Agency staff who are involved with the project, the following specific accomplishments 

may be listed for project ARCAL X: 

ARCAL X contributed to the upgrading of computational facilities and to the 

establishment of nuclear information centres in the majority of participating countries. 

The library automation package based on MicroISIS was developed by one centre and 

has been distributed to participating Member States. This single package eliminates 

duplication of efforts by having the maintenance and upgrades to the software 

performed only once in the region and then given to all countries. 

The Standardized Nuclear Information Centre package was not only developed and 

distributed to ARCAL countries, but it is now also being used in other regions. 

Through the project, a considerable number of Latin American personnel have been 

trained in topics related to nuclear information. 
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Collaborative links have been established at the regional level and information is being 

exchanged between some participating countries. All participating countries are now 

aware of the situation pertaining to nuclear information in the region. 

ARCAL X has contributed to promoting and improving collaboration, within 

participating countries, and among scientific libraries, atomic energy commissions and 

universities. 

m .1.11. ARCAL XI, Nuclear Techniques in Agriculture (RLA/5/023) 

The objective of this project is to promote the use of nuclear techniques to increase 

agricultural productivity and help reduce the use of imported fertilizers. The project was 

approved in 1988 as a footnote-a/ project. To date, only a provision for 12 man-months of 

expert services has been upgraded under the TACF to provide an expert from April 1988 to 

March 1989 to conduct plant nutrition/soil-water studies. A training manual on the use of 

nuclear techniques in soil-plant relation studies was translated into Spanish and published. 

Other planned project activities have not been implemented owing to a lack of funds. As of 

September 1992, total project disbursements amount to $107,000. Besides the above 

mentioned training manual, this project cannot be considered to have produced any results. 

At the Ninth Planning and Technical Co-ordination Meeting of national co-ordinators that was 

held in Lima, Peru, in May 1992, the project was declared "to be of interest to the countries 

and (it) will continue to be included in the programme, at no cost to the IAEA". It was 

further stated that "the countries will promote activities of major interest to them, 

endeavouring to obtain funding for their implementation, and also from specific activities in 

respect of which countries have made offers."6 

Xeport of the Ninth Planning and Technical Co-ordination Meeting, ARCAL 9203, May 1992, Rev.l, 
Chapter Vm, Conclusions and Recommendations, Paragraph 2. 
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m.1.12. ARCAL XII, Co-ordinated Research Programme on the Application of 
Isotope and Geochemical Techniques in Geothermal Resources Exploration 
for the Latin American Region 

This co-ordinated research programme (CRP), which was funded with an 

extrabudgetary contribution from the Government of Italy, was included in the ARCAL 

programme in May 1987 and its main objectives were: 

To carry out isotopic and geochemical investigations in the countries 

participating in the CRP to assess areas with geothermal potentiality. 

To upgrade national geochemical laboratories specialized in geothermal 

investigations. 

To train Latin American personnel in the use of isotopic and geochemical 

techniques in geothermal exploration. 

To foster the exchange of information, data and experiences among scientists in 

the region, and between them and the experts associated with the programme. 

To improve the quality of the data obtained through the conduct of 

intercalibration analyses of geothermal fluids among Latin American 

laboratories. 

Research contracts were awarded to nine ARCAL countries and experts visited selected 

geothermal areas. The programme was affected by a number of difficulties related to poor 

communication with counterparts and the limited availability of experts. As a result, progress 

was slow. At the Fifth Planning and Technical Co-ordination Meeting (San José, Costa Rica, 

1988), national co-ordinators assigned low priority to the programme and, following a 

recommendation made by national co-ordinators at the Sixth Planning and Technical Co-

ordination Meeting (Guatemala City, Guatemala, 1989), ARCAL XII was withdrawn from 

the ARCAL programme upon conclusion of the activities planned for 1989. 

- 5 7 -



IH.1.12.1. Results achieved 

ARCAL XII takes credit for having contributed to the incorporation of isotope and 

geochemical techniques in activities that are being conducted in the region in geothermal 

exploration. Such techniques are reportedly now being used on a regular basis. 

Except in one case, the evaluation team did not have the opportunity to meet with 

former project co-ordinators, and therefore it is not possible to make an assessment, either 

with regard to the results achieved, or v/ith regard to the impact that this project may have 

had on the exploration of geothermal resources. In the one country, where a meeting was 

held with the staff involved, it was reported that it had been possible for project co-ordinators 

to establish links with colleitgues in other countries in the region through participation in co-

ordination meetings, which were considered to have been useful. The staff also reported that 

they had been able to benefit greatly from the advice provided by the experts who had visited 

their country under the project. It remained unclear to the counterpart, however, what had 

been provided through ARCAL, and what had been made available through existing national 

technical co-operation activities. 

m.1.13. ARCAL x m , Application of Isotope Techniques in Hydrology (RLA/8/014) 

This project was first approved in 1989 in the footnote-a/ category for a total duration 

of three years, and funding was made available by the Governments of Germany and Chile, 

and by the Agency. The objectives of the project were (a) to promote the application of 

isotope techniques to problems of practical and scientific relevance in the assessment and 

contamination of groundwater resources; (b) to support recipient institutions with the use of 

these techniques; and (c) to provide training in isotope hydrology. 

Activities to date include two co-ordination meetings, a regional course on the use of 

environmental isotopes in hydrology, and three national courses on isotope techniques in 
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hydrology. Over 140 Latin Americans have been trained in these courses. Equipment for 

an approximate value of $260,000 and 17 man-months of expert services have been provided 

to participating countries. Six project-funded fellowships and one scientific visit have been 

awarded. As of September 1992, project disbursements including experts, equipment, 

fellowships and training, amount to $586,119. 

In 1991, project RLA/8/018, Tracer Techniques in Dam Leakage, was approved in 

relation to ARCAL X E , also in the footnote-â/ category. The objective of this second phase 

is to improve existing capabilities, or, where they do not exist, to create the capability in 

participating countries, for the use of tracer techniques in the study of filtration and leakage 

problems in dams, as well as to provide site-oriented, practical training in the utilization of 

these techniques. This project is yet to be selected by a donor for extrabudgetary funding. 

m.1.13.1. Results achieved 

ARCAL Xin is also considered to be one of the successful projects of the ARCAL 

programme, as it has been able to achieve its objectives. Isotope techniques have been 

successfully introduced and are being applied throughout the region — even in those countries 

where they were not being used at all prior to the start of the project. Latin Americans have 

been trained in the use of these techniques, laboratories in participating countries have 

obtained some equipment and supplies which have contributed to the establishment and/or 

upgrading of the facilities required for work in this area, and links have been established 

between Latin American personnel, both scientific and technical, who are involved with the 

project. Also, in this particular case, in which few of the participating countries had on-going 

national TC projects in a related topic, the ARCAL project played an important role, because 

it offered the possibility to provide expert services. 
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The following results may be listed for this project: 
ARCAL Xin contributed to the introduction of nuclear techniques in hydrological 
studies that were being conducted in the region. 

In several countries, ARCAL XIII contributed to the first-time introduction of 
underground isotope hydrology, which, without this project, would probably not have 
been initiated in these countries. 

The project has been instrumental in the establishment of contacts and links between 
participating Latin American countries, and between these countries and the Agency. 
In addition, collaboration has been established between some countries, which, through 
project activities, have discovered that their situation and their problems are very 
similar. 

Through the training provided, and particularly through a very successful itinerant 
course, the project contributed to establishing and/or improving the capability of 
participating countries in the application of isotope techniques in hydrology. 

m.1.14. ARCAL XIV, Sterile-Insect Technique for Fruit Fly Control (RLA/5/025) 

This project was first approved in 1989 in the footnote-s/ category, and in 1991 it was 

extended by another five years, until 1995. The objective of this project is to increase 

research activities in Latin America and to promote the use of the sterile insect technique to 

eradicate various pests in the region. The project has not been selected for extrabudgetary 

funding and therefore activities have not been able to start. Nevertheless, the Agency made 

available some funds for a training course and a seminar in 1989, both on the use of the 

sterile-insect technique to control or eradicate fruit flies. Owing to a lack of funds, the 

project was deleted from the programme, following a recommendation made by national co-

ordinators at the Eighth Planning and Technical Co-ordination Meeting in Montevideo, 

Uruguay, May 1991. 
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m.1.15. ARCAL XV, Production and Control of Radiopharmaceuticals (RLA/2/007) 

This project was initiated in 1991 for a planned duration of five years, and is being 

funded under the Agency's TACF. The objective of the p^j-ict is to establish the capability 

for the production of radiopharmaceuticals in the region, Mth a view to achieving regional 

self-sufficiency for the most common radiopharmaceuticals. Activities were initiated with a 

regional training course on the syntheses of modern radicpharmaccudcals, "which was held in 

Buenos Aires, Argentina, in March As of September 1992, ic'al project disbursements 

amount to $27,651. 

m.1.16. ARCAL XVI, Industrial Applications oi Nuclear Technology (RLA/8/016) 

This project was first approved in 1991 and activities were initiated in 1992 with a 

contribution from the TACF. The planned duration of the project is five years, and its 

objective is to transfer practical nuclear technology applications which can be of benefit to 

industry by improving process control and product quality, and by reducing costs. A 

preparatory mission was conducted in 1991 to selected countries in the region, and in 1992 

a regional training course on the safe operation of radiation facilities was held in Quito, 

Ecuador, with 15 participants from nine Latin American countries. Total project 

disbursements as of September 1992 amount to $34,758. 
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m . 2 . CONTRIBUTION OF ARCAL TOWARDS THE DEVELOPMENT OF 
NATIONAL/REGIONAL CAPABILITIES FOR THE APPLICATION OF 
NUCLEAR SCIENCE AND TECHNOLOGY 

m.2 .1 . Contribution of ARCAL towards the development of national capabilities for 
the application of nuclear science and technology 

m.2.1.1. Introduction 

In this part of the report, an attempt is made to analyse the effects of the ARCAL 

programme at the level of the participating countries. In order to reach conclusions pertaining 

to these effects, it is necessary to understand the present socio-economic situation in Latin 

America, on the one hand, and the region's current understanding of the role of the Agency, 

on the other. 

In general terms, with the exception of Cuba, which has a planned economic structure, 

the following factors characterize the present situation in most Latin American countries: 

Considerable internal and external debt; 

State reform with a reduction in the number of public employees; 

Reduction of government expenses; 

Increased taxes; 

Privatization of activities within the service and productive sectors. 

These factors, which vary in intensity from one country to the next, affect most 

sectors, including those that are of relevance to this evaluation, namely health, science and 

technology. The region is thus undergoing a dynamic process of change, which in some 

countries has led to a certain degree of confusion. Not all public institutions and 

organizations have adapted to this process of change, and this results in what appear to be 

contradictions in Government policies related to the transfer of technology. 
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Some of those interviewed during the evaluation mission conveyed the impression that, 

in addition to the rather unfavourable conditions under which activities are being conducted 

under the ARCAL programme, they had also been affected by comments made recently by 

some Agency officials, which created the impression that the Agency's attitude is more 

favourable toward the regional programme in Asia (RCA) than to ARCAL. These comments 

appear to have had some negative consequences: 

They reduced the trust in an unbiased Agency-conducted evaluation. 

They affected the motivation of groups of persons that have been making great 

efforts to achieve results in their respective activities. 

They created a dogmatic image of the Agency, which is viewed as an 

organization whose opinions are not to be discussed and should better be 

accepted. 

Thus, the opinions of those interviewed during the evaluation mission were expressed 

against the background of the prevailing socio-economic difficulties, but were also affected 

by a preconception about the Agency, to which they nevertheless wished to convey a good 

impression. 

m.2.1.2. Introduction of technology 

ARCAL has played an important role in the introduction and establishment of nuclear 

techniques in numerous Latin American countries. In those countries which have reached a 

higher degree of nuclear development, the ARCAL programme has not contributed as much 

as in those with a lower level of nuclear development, where ARCAL has allowed the 

introduction of techniques or disciplines that, before, had been either unknown or had not 

been fully introduced. On the other hand, the more advanced countries among those who 

participate in the ARCAL programme have been able to contribute to the introduction of 

nuclear technology in the region, particularly by providing expert services and facilities for 

the conduct of regional training courses. This is a significant aspect of the ARCAL 

programme, which is not always reflected in the documents that are prepared by the Agency. 
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ARCAL I, Radiation protection, has resulted in a more widespread awareness of 

radiation protection issues (see section m.1.2. for more details). As a consequence, radiation 

protection practices have been introduced and established in a significant number of Latin 

American hospitals. While it was not the objective of this mission to quantitatively evaluate 

the impact on human life of poor radiation protection practices, it should nevertheless be 

recognized that, in countries where such practices were inexistent, or their level was 

rudimentary, the project contributed to a fundamental change through increased awareness 

and/or improvements in this regard. It is important to emphasize that, in addition to the 

contribution that the project may have made towards drafting and establishing legislation or 

regulations, which are at different levels of advancement in different countries, the impact of 

ARCAL I on both medical and industrial practice has been considerable in those countries 

where ionizing radiation is being used. 

It is interesting to note that the impact of ARCAL I has not been the consequence of 

having introduced specific techniques in recipient laboratories, but rather of having 

contributed to the introduction and strengthening of the subject as such, and to improving the 

level of training of those engaged in radiation protection. Thus, the project's major results 

include increased awareness, greater motivation to implement adequate radiation protection 

measures, and large numbers of trained personnel. The project, however, has not resulted 

in the enactment of laws or approval of specific regulations in all countries of the region. 

These aspects are desirable and necessary, but taking into consideration the present situation 

in the region as described earlier, it has not always been possible for all countries to take the 

necessary action. 

Under ARCAL III, which deals with animal production and health, many good results 

have been achieved in most participating countries (see section m.1.4.). The introduction of 

radioimmunoassay techniques has been satisfactory and results have also been taken to the 

productive sector. In some countries, however, project activities have been confined to the 

academic environment due to poor organization or to the selection of the wrong recipient 

institution at the start of the project. 
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ARCAL VII, which seeks to improve cereals through mutation breeding, is another 

example of the introduction of a technique that was not previously being used in several 

countries of the region (see section m . 1.8. for additional details). In some of these countries, 

radiation-induced mutation breeding techniques were not fully accepted in the past by 

scientists who were working with traditional methods. As a result of ARCAL activities, such 

techniques are now recognized and have led to positive results in some countries. 

ARCAL VIII, Radioimmunoassay of thyroid-related hormones, is probably one of the 

best examples of the successful introduction and establishment of a technique in practically 

all Latin American countries (see section HI. 1.9.1 for a list of results achieved under this 

project). While the technique was already known in several countries, its widespread 

implementation, which was made possible through the ARCAL programme, has been of great 

significance. 

Not all ARCAL countries participated in ARCAL Xm. In those countries that did 

participate, the project has allowed the introduction and subsequent use of isotope techniques 

in hydrological studies, and significant results have been achieved (see section in. 1.13. for 

more details). 

The above examples show that ARCAL has successfully contributed to both 

introducing nuclear technology in those countries where it was unknown, and to strengthening 

the application of nuclear techniques in those Latin American countries where they were 

already being used. 

IH.2.1.3. Technology transfer 

In this section, an attempt is made to assess the efficiency with which the recipient 

countries have absorbed the transferred technology. 
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Minimum requirements for the transfer of technology: The level of scientific-

technological development of Latin American countries varies considerably. Consequently, 

the efficiency with which each recipient country has been able to absorb the different 

technologies that have been transferred through the ARCAL programme has also varied. In 

fact, the capability to absorb transferred technology is related to a number of factors, 

including the state of socio-economic, and even political, development of each country; the 

importance attached at the national level to the technology that is being transferred; the local 

organizational structure of nuclear activities, and the personality, the level of training and 

degree of authority of the national personnel in charge. 

The level of technical knowledge required for the successful transfer of a given 

technology can only be assessed by a technical mission and is beyond the mandate of the 

current review. From the interviews conducted during the evaluation mission, however, it 

was concluded that the different ARCAL projects have adapted to an average scientific-

technological level, which meets the requirements and expectations of most, if not all, 

participating countries. This has resulted in some of the less advanced countries having been 

restricted in their participation in certain projects or project activities, or having requested an 

apparent excess of training. Other, more developed countries have not shown much interest 

except in their potential role as donors, and have therefore not minded the average level 

adopted by the projects. 

Conditions under which technology is transferred: A few difficulties have been 

encountered during the course of technology transfer within the context of the ARCAL 

programme. These difficulties are generally of an operative nature and are caused both by 

the recipient institutes' and by the Agency's organizational structure and procedures, but are 

also sometimes related to the personality of the experts and of the technical officers. 

The organizational structure for nuclear activities adopted by the different countries, 

for example, varies greatly. It may be directly placed under the highest national authority — 

which is a situation found frequently ~ within a ministry like in Brazil and Uruguay, or it 
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may be part of a university, as is the case in Paraguay. It was found that, in general, 

institutions concerned with nuclear energy or with the application of nuclear techniques 

already have an adequate operative structure for the implementation of some specific tasks, 

with the exception of Costa Rica, where a small group of people carry out activities related 

only to planning and co-ordination. 

The evaluation team visited both strong and weak institutions. It was observed that 

strong institutions do not always act with distributive generosity with regard to the ARCAL 

programme, and that in a few cases national co-ordinators have failed to direct projects 

towards the most appropriate institutions. On the other hand, in countries with weaker 

nuclear organizations there is a greater tendency to institutional and interinstitutional conflicts. 

Such conflicts have at times prevented the channeling of ARCAL projects to the most 

appropriate institutions, which projects have then been inadequately implemented in 

institutions that lack the necessary infrastructure. Whenever this has been the case, it has 

posed serious difficulties to the efficient transfer of the technology, and has hampered the 

achievement of project results at the national level. 

The organizational structure of the Agency and its procedures also play an important 

role in the way the ARCAL programme is being implemented. It was noted that, in general 

terms and with the exception of n:ost national co-ordinators, neither the operative structure 

of the Agency, nor the specific procedures pertaining to the Agency's provision of technical 

co-operation are widely known by personnel involved with ARCAL. Counterparts are 

confused: with whom? what for? how should they communicate with the Agency? As a 

consequence, the technology transfer process depends in excess on the technical officer, on 

his personality, his capabilities and on his will to collaborate. The relation becomes a 

personalized relationship between the Agency's officials and the recipient institution, risking 

extinction, or at least interruption, once any of the people concerned stop being involved with 

the programme. 
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Difficult communication procedures between the Agency ard ARCAL countries 

contribute to making the implementation of the ARCAL programme a more difficult process. 

Two aspects should be mentioned, the various communication-related problems that arise 

within the recipient countries themselves, on the one hand, and the Agency's own difficulties 

in communicating with its counterparts, on the other. 

In some Latin American countries, where some of the recipient institutions are not 

directly dependent on, or linked with, the official ARCAL counterpart organization, problems 

related to internal communication often arise. Those who have an interest in the information 

generated and provided by the Agency may receive it too late. This, for example, is 

particularly true for training course announcements. While it is clear that the Agency cannot 

be held responsible for this situation, efforts should be made by the Agency staff who are in 

charge of ARCAL to establish a mechanism which would ensure that information reaches all 

interested parties in good time. 

These difficult communication procedures are also affected by the unofficial channels 

of communication that are used by the Agency itself. While the national co-ordinator may 

not be aware of any interchange taking place, communication is often exchanged directly 

between the project co-ordinator and the technical officer, occasionally between national staff 

and staff of the Field Procurement Section or other sections in the Department of Technical 

Co-operation, as well as between national staff and other Agency officials who may somehow 

be involved with the project. Also, further confusion is sometimes created in the Agency 

through the erroneous in-house distribution of communications received from project 

counterparts. The impression is created that the Agency has no standard procedures for 

efficiently communicating with its ARCAL Member States. 

Other issues also hamper communication. In some Latin American countries, for 

example, postal services are extremely deficient, and in some cases there are no fax machines. 

Electronic mail is virtually unknown in several countries, and even the use of computers is 

not widely spread. Again, this should not be seen as a lack of interest, but rather as the 
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countries' inability, for reasons that have already been explained, to make use of the latest 

technological developments. 

Latin American institutions are often affocted by frequent changes in their personnel, 

and this is also felt within the context of ARCAL. The high turnover of national co-

ordinators has made it difficult for the Agency to maintain a smooth flow of communication 

with countries that participate in the programme, and is in fact one of the main causes for the 

communication problems that are adversely affecting the ARCAL programme. An example 

of this was seen at the meeting of national co-ordinators that was held in Lima, Peru, in May 

1992, where seven countries were represented by new national co-ordinators, some of whom 

were noi even aware of the situation with regard to the ARCAL programme in their own 

countries. 

The lack of continuity in personnel certainly affects the technology transfer process, 

but very little can be done from outside to remedy the situation, as it is a purely national issue 

which is not restricted to ARCAL. This situation is not caused by a lack of will or interest 

on the part of participating countries and should not be perceived as such, as it is much more 

the consequence of the changes that are currently taking place in the region, as well as of the 

severe adjustments that characterize these changes. 

Under such conditions, the role of the technical officers, including their good 

judgement, their knowledge of the region and of the current situation of the counterparts, as 

well as their willingness to help, is of the utmost importance. A proper selection of technical 

officers, who should have a good understanding of the problems and of reality in Latin 

America, is absolutely essential. 

The difficulty of transferring nuclear techniques to a group of countries so diverse and 

at such different levels of development does not appear to have been sufficiently considered 

by participating countries and the Agency at the time ARCAL projects were designed. 

Consequently, the technology transfer process had to adjust to an average level that may be 
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unattainable for some countries and uninteresting to others. This adjustment could affect the 
implementation of some newly proposed projects, mainly because of the different levels of 
development of participating countries. The situation could be changed significantly by 
establishing programming and implementation procedures that are better suited to the region, 
or better still, to groups of countries within the region. For this to become a reality, the 
ARCAL Guidelines should be revised to include Project Formulation Meetings (PFM) — as 
is the current practice for RCA projects — the purpose of which would be to allow Agency 
officials and representatives of ARCAL Member States to agree on the project's objectives, 
work plan and expected outputs prior to the approval of any project. 

m.2.1.4. Integration of the transferred technology in the country 

The integration of the transferred technology within the recipient country refers to the 

degree to which the technology has been absorbed at the national level, i.e. the extent to 

which the programme has been established in the national context, including its dissemination 

to interested organizations in the country. 

Most ARCAL projects have been successfully implemented, in particular projects 

ARCAL I (Radiation Protection), II (Nuclear Instrumentation), IV (Nuclear Analytical 

Techniques), VIII (Radioimmunoassay of Thyroid-Related Hormones) and X (Nuclear 

Information), and in most participating countries activities related to these projects are now 

well established and have become routine activities in the institutions where they were 

introduced. 

With regard to project ARCAL I, Radiation Protection, while not all countries have 

approved the relevant laws and regulations pertaining to nuclear safety and radiation 

protection, as was stated before, the awareness of the need for such laws and regulations has 

been intensified, and the process for the establishment of regulations is underway in most 

countries. A regional society for radiation protection is expected to be established soon in 

Latin America, and this may be considered an indirect result of the programme. ARCAL I 
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is also an example of successful dissemination because project activities and project results 

have reached numerous institutions, including industry and hospitals. 

Activities conducted under the project concerned with nuclear instrumentation (ARCAL 

II) have contributed to the establishment of routine maintenance and repair practices for 

existing nuclear instrumentation, the need for which had not always been identified or 

recognized prior to the start of the project. 

Under ARCAL IV, which deals with nuclear analytical techniques, the success of 

project implementation has depended upon the instrumentation available in each country. 

Taking each country's possibilities into account, good results have been achieved. Both 

ARCAL VIII, Radioimmunoassay of thyroid-related hormones, and ARCAL X, Nuclear 

information, are good examples of successful implementation, as they have been able to 

achieve, at least partially, their original objectives, and have been successful at reaching other 

institutions at the national level. 

Other ARCAL projects, albeit limited to fewer countries, have also been successfully 

implemented. Such is the case for ARCAL m , Animal Reproduction, VU, Improvement of 

Cereals through Mutation Breeding, and Xm, Application of Isotope Techniques in 

Hydrology. Wherever they are operational, their implementation has been effective and is 

leading to positive results. 

The evaluation found that ARCAL had a centrifugal effect in participating countries. 

This effect is felt both at the level of the recipient institutions, as already described, and, to 

a lesser degree, at the level of producers and/or interested organizations. 

The effect on producers to date has not been as significant as on recipient institutions, 

and there are few examples of programme impact at this level. In Cuba, perhaps as a 

consequence of its political and economic structure, mention was made of strong interaction 

with the productive centres, but this could not be verified. In Costa Rica, a good example 

- 71 -



was found of interaction with a private agricultural producer, and it appears that results are 

being achieved to the satisfaction of both parties, i.e. the Agency's counterpart institution and 

the producer. Some examples of interaction with Government bodies were found under 

project ARCAL IV, mainly in the area of contamination in foodstuffs and the environment. 

The effect beyond recipient institutions needs to be evaluated in terms of the contents 

of the ARCAL projects, some of which are directed towards the solution of basic problems, 

particularly in the agricultural sector. This poses several problems: on the one hand, this 

specific activity may have a low technological profile and there may be no adequate recipient 

institution. On the other hand, extension programmes are required to ensure that the results 

obtained reach potential end-users, and such programmes are not included in ARCAL's work 

plans, and are not often implemented by, or are not even the responsibility of, those in charge 

of implementing the different projects. Therefore, a planning effort at the national level is 

necessary. Such a planning effort, however, is rendered difficult by the fact that the 

programme's recipient institutions are mostly scientifically and not technologically oriented, 

with few links to the end-users, and, in many cases, with little support from national 

Governments. National co-ordinators need to maintain strong links with the national planning 

institutes and with research and development institutions in their respective countries to ensure 

that activities are incorporated into the national plan, and research results are transferred to 

the industrial sector. 

Co-ordination at the national level has become more difficult in view of the changes 

that are taking place in Latin America, and more specifically because of the important reforms 

that are being introduced at the Government's level, which concern all national structures but 

affect to a greater extent technical and scientific organizations, extension mechanisms and 

planning bodies. There are some extreme cases where such organizations have either 

disappeared or have been demoted to a secondary level in the Government's structure. 

In the industrial sector, with the exception of the non-destructive testing area, it is to 

be expected that the task or transferring technology to producers through the implementation 
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of project ARCAL XVI may pose difficulties. Latin American industrial concerns are either 

representatives of some industrialized country, or derive their technology from such a source. 

The local capacity for innovation is limited and it is not easy to find the adequate technical 

capability for dialogue, which would enable the establishment of the technological link 

between research institutions and producers. The Agency should be aware of these constraints 

in order to avoid possible difficulties during project implementation. 

At the national level, the dissemination of ARCAL's activities and of results achieved 

was not foreseen or planned at the start of the programme. During the course of this 

evaluation it was noted that the national personnel at the decision-making levels in recipient 

countries are not always well informed about what is being done under ARCAL, in some 

cases because of the national counterparts' failure to report to their authorities in this regard, 

in other cases simply because the volume of inputs provided through ARCAL does not seem 

to call for the need to convey such information. The evaluation team further noted that the 

opportunities for assistance available under ARCAL were not easily discernible from other 

forms of assistance, particularly in universities, which implies that ARCAL as a regional 

programme offering possibilities that are different to those provided through other Agency 

activities, has not been adequately explained at the national level. 

Many of the Agency's counterparts in the region know each other and interact with 

each other as a consequence of the ARCAL programme, although it should be mentioned that, 

while the initial contacts were certainly made through the programme, subsequent encounters 

did not always take place within the context of the programme, nor were they always 

financially supported by it. Since there is no unit to measure the impact of contacts 

established through a regional programme, or the benefits resulting from such contacts — but 

it is possible to count numbers of courses, participants, fellowships and experts, and only such 

data is recorded — the Agency's documents convey an incomplete picture of the ARCAL 

programme. In fact, these documents - as is also the case for other Agency documents - do 

not properly reflect the activities that have been carried out under the ARCAL programme. 

They provide information only on the projects, courses and experts, but do not offer any 
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details as to the results achieved or to the failures in the different laboratories or recipient 

institutions. To obtain such information, it is necessary to refer to the specific technical 

reports concerning each activity. The report of the annual meeting of national co-ordinators 

could be the appropriate framework to provide this type of information, but is affected by 

existing preconceptions, the lack of uniformity in the contents of the report, and the different 

priorities assigned to projects and activities by national co-ordinators. The evaluation team 

understands that, following the conclusions reached at the Lima meeting held in May 1992, 

the contents of this report will be expanded and standardized in the future. 

One of the programme's achievements has been to introduce and implement nuclear 

techniques and their applications in many participating countries. Little has been done, 

however, with regard to subjects related to nuclear power technology, mainly because 

ARCAL countries did not express an interest in this topic. Some nuclear power related 

aspects could nevertheless be taken into consideration within the context of a regional 

programme such as ARCAL, as this programme could provide the appropriate framework for 

introducing interested participating countries to nuclear power related issues. For example, 

feasibility studies and questions of public concern, such as radioactive waste management, 

could be considered. 

m.2.2. Contribution of ARCAL towards the development of regional capabilities for 
the application of nuclear science and technology 

In a region as vast and diverse as Latin America, it is hard to define common interests 

except in limited sub-regions with similar geographical, economical and historical 

backgrounds. As noted earlier, ARCAL projects have tended to address an average, and in 

some cases the lowest common denominator of development interests in the peaceful uses of 

atomic energy in Latin America. Judging by the results, it can nevertheless be said that 

ARCAL has been a useful instrument for the introduction of nuclear techniques in a number 

of countries in the region. For others, it has been an additional means for receiving technical 
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assistance and, in particular, equipment and materials. ARCAL has further allowed for the 

training of some 1800 Latin Americans in nuclear techniques as applied in different sectors, 

which is a significant contribution on the part of the programme to the expansion of regional 

capabilities for the application of nuclear science and technology.7 

For countries with little or no atomic-energy-related infrastructure, ARCAL assistance 

has been channelled through small groups of scientists and researchers. The implementation 

of international assistance through these groups of researchers has been difficult for both the 

Agency and the recipients, for the local authorities have not always supported, 

administratively or financially, research and development in the area of atomic energy in these 

countries. It may be said that the participation of these countries in the programme, and in 

particular their specialists1 attendance in training courses and workshops, has been of great 

importance. Through these meetings, researchers and scientists of these countries have 

managed to find the right contacts in their area of interest all over the region. In some cases, 

these contacts have resulted in the establishment of bilateral agreements and additional forms 

of contacts and/or assistance between individuals and in some cases between institutions in 

interested countries (e.g. between Guatemala and Venezuela, between Argentina and Uruguay, 

and between Costa Rica and Cuba). This can be regarded as a positive contribution of 

ARCAL towards development of regional capabilities. It must be noted, however, that there 

are only three or four countries in the whole region with a higher level of development in 

atomic energy and with technical possibilities for providing assistance to less-developed 

countries. Unfortunately, their financial resources to carry out such assistance have been very 

limited. 

During the course of this evaluation, the evaluation team was informed that a large percentage of 
personnel trained through ARCAL still remain involved with activities related to the subjects of their 
training. It was not possible, however, to verify the exact number of Latin Americans who have either 
left their respective institutions, or are in no way involved with programmes related to the training 
received. 
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For countries with a higher level of development in atomic energy, taking into 

consideration the harsh economic conditions in Latin America during the 1980s, the assistance 

offered by ARCAL was also welcomed. However, these countries could benefit only 

marginally from their participation in the ARCAL programme — mainly through the receipt 

of equipment and materials — because the priorities and needs of this group of countries had 

not been clearly established. ARCAL did not introduce any new technologies or know-how 

into these countries, and more importantly it could not assist them in defining a discerning 

set of priorities, which would have enabled each of these countries to benefit to the maximum 

from the existing skills and infrastructure. Neither did ARCAL help these countries achieve 

self-sufficiency in any particular area (contrary to what was foreseen by one of the 

programme's stated objectives). These aspects of the programme, as mentioned earlier, can 

be attributed to ARCAL's inherent limitations and organizational structure, and again 

emphasize the importance of good project planning and design prior to the initiation of any 

activities. 

As far as the contribution of ARCAL programmes to regional development plans is 

concerned, it can be stated with some certainty that very few Latin American countries have 

included atomic-energy-related research and development in their priority lists. Indeed, very 

few Governments support scientific research and development as part of the national plan at 

all. This is not because they are not interested in research and development or not aware of 

its benefits; it is primarily a consequence of the economic difficulties experienced in the 

region during the late 1970s and 1980s, which has meant a tightening of national budgets and 

drastic cuts in areas considered non-productive. For countries with nuclear applications 

programmes already in place in the early 1980s, ARCAL, as noted earlier, has been a 

welcome addition to other assistance programmes and it has thus been automatically integrated 

into on-going activities when and where applicable. On the other hand, it should be 

remembered that the assistance provided through ARCAL constitutes only part of the 

Agency's overall technical assistance activities in Latin America. Many countries have thus 

combined their national technical cooperation projects with ARCAL activities in a 

complementar}1 fashion, and in some cases the results have been very successful, such as in 
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Costa Rica (in isotope hydrology), Chile (in the radiation protection and animal production 

sectors), Peru (in plant mutation breeding and animal production) and Uruguay (in nuclear 

instrumentation and isotope hydrology). It is therefore not possible to state whether ARCAL 

on its own has had a great impact on regional development plans. But it is plausible to say 

that the Agency's assistance through national projects has been complemented by ARCAL in 

many countries in a reasonably efficient manner. In some cases this assistance has even 

reached beneficiaries outside research institutes or universities, like farmers or animal 

producers, or maternity hospitals. The success of such projects can only be attributed to the 

efficient combination and management by local atomic energy authorities of both local 

resources and international assistance. 

The extent of ARCAL's contribution towards the development of regional capabilities 

can also be measured by looking at the available atomic-energy-related infrastructure in the 

region at the national level. At the initiation of ARCAL there were only few countries in the 

region with some degree of development in this sector. Therefore, a number of general 

purpose projects were designed to address basic needs for appropriate infrastructures in the 

majority of the countries (such as radiation protection legislation and organization, and nuclear 

information centres). It seems, however, that the rest of the projects were defined without 

due attention to the level of development in individual countries. Somehow the objectives of 

these projects, and those of the ARCAL programme in general, were very optimistic. 

Perhaps this had some relation to the optimistic global views on the development of nuclear 

programmes worldwide back in the late 1970s. Despite such shortcomings, it was noted that 

in those countries with well defined governmental and institutional organizations (small or 

large) and established lines of responsibilities and communication, ARCAL's impact has been 

positive, and that these countries have been able to offer their skills and infrastructure at the 

regional level. On the other hand, the impact of ARCAL in countries that do not have well 

structured organizations has been marginal. It may thus be concluded that ARCAL has not 

had a significant impact on the further development of regional capabilities and infrastructure. 

The programme, however, has been successful at making use of existing regional skills and 

infrastructure (practically all ARCAL training courses have been held in the region; 80% of 
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experts who conducted missions under ARCAL projects and 59% of lecturers at ARCAL 

training courses came from Latin American countries). 

m . 3 . IMPLEMENTATION OF ARCAL AS A REGIONAL PROGRAMME 

The ARCAL programme has been implemented in accordance with the Agency's 

prevailing practices for the implementation of technical co-operation projects. None of the 

ARCAL projects under review was found to have been executed in any significant way 

different to other technical co-operation projects. In general, the implementation of ARCAL 

projects has benefitted from the Agency's long experience in Latin America and of its 

awareness of existing limitations. However, it has suffered from some inherent shortcomings 

related to existing constraints in the Agency (e.g. manpower shortages, budgetary restrictions 

and unclear guidelines or procedures), which affect both the management and the 

implementation of technical co-operation projects. For the ARCAL projects evaluated, it can 

be said that the present implementation approach has not been the most adequate or 

appropriate to fully achieve stated objectives (of course, when objectives have not been 

real?otic, no implementation approach could have achieved any results). Any results obtained 

can only be attributed to the good co-operation of the local authorities, as well as of UNDP 

Resident Representatives, and to the hard and persistent work of Agency personnel involved 

in those projects. In addition, some developing countries that receive international assistance 

have tremendous administrative and financial hurdles to overcome during the implementation 

of projects. In many Latin American countries, governmental priorities are so distinct and 

distant from nuclear activities that the small community of scientists and researchers involved 

in such endeavours have serious difficulties in obtaining local support for the implementation 

of activities related to ARCAL or other Agency projects. Practically speaking this situation 

is not expected to improve in the majority of the ARCAL countries. Both the Agency and 

participating countries should therefore look for improvement in the implementation approach 

to ARCAL, bearing in mind the experience of the past decade and the economic and political 

realities of the 1990s. 
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In the light of the present economic difficulties in the region and of the general 

slowing down of nuclear programmes, coherent "lines of action" need to be formulated to 

improve the future implementation of ARCAL. Priorities need to be clearly established, 

realistic objectives need to be well defined, and a strategic plan for the future implementation 

of the programme should be set up. This was recognized at the Ninth Planning and Technical 

Co-ordination Meeting, which was held in Lima, Peru, in May 1992, and the proposed 

measures appear to be sensible and conducive to positive results. It is important to bear in 

mind that, on the one hand, a set of sensible priorities needs to be defined for those Latin 

American countries that have a larger nuclear programme, under which their existing skills 

and infrastructure could be effectively utilized; and on the other hand, a minimum programme 

of activities should be drawn up for countries in the region with smaller or no nuclear 

programme, involving the utilization of nuclear techniques in different sectors. As a result, 

the ARCAL programme may need to be modified and/or new, more specific projects may 

have to be designed to meet the newly identified requirements. 

A revision of ARCAL's present organizational structure could contribute to easing 

some of the difficulties that are affecting the programme's implementation. The present 

situation, whereby the national atomic energy commissions are the only official ARCAL 

counterparts in most participating countries (with the exception of Panama and Paraguay), is 

not ideal, mainly because these institutions have not always been successful in securing the 

interest and the support of their respective Governments for ARCAL activities. The evaluation 

team is aware of the existing opposition in several Latin American countries to the 

establishment of an intergovernmental agreement similar to RCA for the Asia and the Pacific 

region and AFRA for Africa. Two members of the evaluation team8 are nevertheless of the 

opinion that such an agreement could contribute to the programme's effectiveness and would 

benefit participating countries. 

M.E. Bermiidez and M. Samiei. 
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m.3.1. Implementation mechanisms 

The basic mechanism for the implementation of Agency projects, including regional 

projects such as ARCAL, is based on a loosely defined "project team" concept, comprising, 

on the Agency's side, a project officer, a technical officer, and a number of administrative 

professionals and clerks from the various sections dealing with financial control, experts, 

training and procurement; and, on the recipient country's side, the national counterpart, 

where applicable, the UNDP Resident Representative (usually a junior staff member is 

involved), and the project co-ordinator. Through more or less established guidelines or 

procedures, the "project team" manages and executes the project. The project officer and 

some of the administrative professionals and clerks remain the same for all the projects. 

Other parties in the "project team" vary depending on the subject, country, institute, etc. It 

goes without saying that this matrix approach to project implementation relies heavily on the 

good relations, communications, and co-operation between all the parties involved.9 

This observation is not associated with ARCAL in particular. It is equally applicable to all TC 
projects. If ARCAL or Agency projects are to have a more effective impact on the development of 
nuclear activities in the recipient countries, it is absolutely essential to regulate the interna] relations, 
the responsibilities, and the lines of communication and accountability between the Technical Co-
operation Department and the rest of the Agency, especially the technical departments. One of the 
problems is that new personnel who join the Agency — usually with a high turnover — have to learn 
to master the processes of defining, evaluating, managing and implementing TC projects through a 
labyrinth of unwritten or not very clear rules and procedures. In most cases the only alternative is to 
learn the procedures just by asking those colleagues who have more experience. There are very few 
written procedures regulating the relationships between area officers and technical officers, between 
area officers and staff from the Field Procurement, Expert, Fellowships, and Training Courses 
sections. A so called "matrix system" is being used to define project personnel, i.e. all area 
officers/project officers share the same technical officers and other implementation officers/clerks for 
projects dealing with a similar subject. This is a valid project management practice when economy 
of resources is of concern, but for the project to be implemented efficiently and effectively, other 
project management principles should also be followed. For example, it has to be determined who 
is the "project manager": is it the area officer, the technical officer, or any of the other parties 
involved in the implementation of TC projects? It is believed that this situation can only be corrected 
by producing and agreeing upon a global "procedures manual" for TC projects between TC and other 
departments. 
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m.3.2. The Agency's role in the implementation of the ARCAL programme 

In connection with the Agency's role in the implementation of the ARCAL 

programme, one of the main observations is that, although the priorities and some of the 

characteristics of ARCAL projects have been determined by the participating States, except 

for some cases, national co-ordinators or project co-ordinators had within the actual 

framework of ARCAL not been in a position to present better defined projects corresponding 

to their actual needs. Therefore, most projects (as well as their level of funding) had to be 

defined by the Agency following missions by technical officers to some countries in the 

region, or on the basis of information available at the Agency's Headquarters, and in 

consultation with those countries of the region at a higher level of atomic energy 

development. This has been seen by some national co-ordinators as the Agency playing too 

dominant a role in the definition of ARCAL projects, without paying due attention to the 

realities of the region. This approach resulted in the creation of "general-purpose projects" 

such as ARCAL, Nuclear Science and Technology Development; ARCAL I, Radiation 

Protection; ARCAL X, Nuclear Information, and a number of more specific, but still global 

projects on various applications of nuclear techniques in medicine, agriculture, animal 

production, hydrology and industry. In this evaluation, however, it was not possible to 

establish whether these projects represented truly common regional interests, or whether they 

were just an extension of the Agency's current lines of interest at the start of the ARCAL 

programme as defined by its technical divisions and/or their co-ordinated research 

programmes. For some specific projects, it appears that the prevailing situation has been the 

latter of the above assumptions; e.g. ARCAL IV, Nuclear Analytical Techniques, ARCAL 

V, Research Reactors, ARCAL VI, Food Irradiation, and ARCAL Vn, Mutation Breeding. 

These projects have some generally defined objectives, but also refer to some specific areas 

of interest which have not been welcomed in some parts of the region. For instance, only a 

few countries have had practical opportunities for the application of nuclear analytical 

techniques. Only five countries participated in ARCAL V, Research Reactor Utilization. 

ARCAL VI, Food Irradiation, has been of interest to even fewer countries. ARCAL VII, 

Improvement of Cereals through Mutation Breeding, though very interesting, has not found 
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much support in some parts of the region due to geographical and climatical conditions and 

agricultural practices. The Agency had little to do with this state of affairs which is rather 

an outcome of ARCAL's own inherent shortcomings under the present arrangement. 

Although the Agency may have played too dominant a role in defining the projects, 

the same is not true with regard to the provision of information, follow-up and backstopping, 

all of which can be considered as part of a project's management efforts. Agency staff 

members have visited the region in various capacities in the past eight years. There have 

been more than 25 co-ordination and planning meetings, as well as over one hundred 

workshops and training courses since the programme's inception. However, only a few of 

those interviewed during the current evaluation could clearly explain the final goal of any 

particular project or how it originally started. It is believed that this is also in part 

attributable to the high turnover of ARCAL personnel in participating countries. Perhaps 

other mechanisms are needed to ensure better communications between the Agency and the 

counterparts. For instance, a more comprehensive but concise reporting system to describe 

project progress and to give an assessment of results achieved in individual countries, is 

needed. The yearly reports produced by the Agency for presentation at the annual meeting 

of national co-ordinators, or at the Meeting of Representatives during the General Conference, 

are neither analytical nor technical, and are thus of little value for the purposes of project 

evaluation or cost-benefit analysis of the ARCAL programme. Only the reports produced by 

project co-ordinators at their biennial co-ordination meetings offer more information about 

project activities and achievements, but they need to be improved using a standardized format 

to satisfy the above mentioned requirements. 

The Agency's role should also be assessed in the light of the continuing economic 

turmoil in Latin America and of the changing features of the national nuclear programmes and 

national/regional priorities. Through a regional development programme such as ARCAL, 

the Agency, if requested, could have assisted the region in defining and establishing 

sustainable programmes, and might have worked together with those countries where such 

programmes already existed to define a sensible set of priorities, taking into account the 
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prevail-"" economic conditions and the lack of full government support for ARCAL in most 

cou' ¡ a - : The results of the evaluation show that, owing to ARCAL's present organizational 

structure, the Agency could not play such a role and, as a result of conflicting priorities and 

the unclear project requests presented by national co-ordinators, it adopted a "paternalistic" 

attitude. In the opinion of many of those interviewed, the Agency should have provided more 

guidance to the region instead. However, they were in agreement that, generally speaking, 

the Agency's paternalistic support has been relatively efficient and effective for most 

participating countries. 

IH.3.3. The utilization of the national/regional infrastructure 

The availability of an adequate national/regional infrastructure is essential for the 

implementation of technical assistance projects. In fact, no international organization can 

provide effective assistance without access to such an infrastructure. In general, depending 

on the level and extent of the existing local infrastructure, a project may have better or fewer 

chances of success. In the case of Agency or ARCAL projects there is, however, one 

important factor which cannot be ignored, namely the minimum level of infrastructure 

required for the use and application of nuclear techniques. Even in smaller countries with 

limited use and handling of radioactive sources, a radiation protection and dosimetry control 

system supported by legislative acts is essential. In this connection, the ARCAL programme 

has played a relevant role, though not always fully satisfactorily, and has assisted several 

participating countries in establishing the recommended radiation protection practices and even 

legislation (ARCAL I, Radiation Protection). In another very important area, nuclear 

information, ARCAL X has enabled most local atomic energy authorities to set up a nuclear 

information centre within an appropriate research or academic institution through training and 

the transfer of the INIS system. 

The success of ARCAL I and X has depended to a great extent on the existence of 

local atomic energy authorities and of other adequate legal s trucares, on their interest in the 
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programme, and on their organization and set-up. There are some countries which have not 

yet managed to enact radiation protection regulations or to establish the appropriate 

infrastructure after eight years of continuous ARCAL I operation. This has been attributed 

to local problems (for instance lack of adequate legal structures), as well as to the Agency's 

difficulties in conducting regular follow-up missions. 

There are other local infrastructure requirements which can equally affect project 

implementation, such as research and development institutions, universities, laboratories, 

equipped hospitals, transport systems, communication systems, and ideally a working 

administrative system. In Latin America, such facilities are not uniformly available or 

functional at all times. Because of their nature, ARCAL projects, like any other form of 

international assistance, have to be implemented using local infrastructures to the maximum 

extent possible. ARCAL assistance has in some cases been provided to the most suitable 

recipients, such as research institutes or universities in participating countries. However, in 

most countries, with or without a nuclear programme, the assistance has been provided to, 

or channelled through, the national atomic energy authorities. Generally, the Agency has; 

been familiar with all the recipient institutions through previous or on-going TC projects or 

through co-ordinated research programmes. In many cases, the existing local infrastructure 

has been significantly improved through other international or Agency assistance which has 

eventually benefitted ARCAL implementation. Several countries have used their national 

Agency TC projects to improve local conditions and to create a desirable infrastructure to 

facilitate a more effective and efficient implementation of specific ARCAL projects. This is 

quite tangible in ARCAL projects related to agriculture, animal production and 

radioimmunoassay applications. 

The question of the availability and use of local infrastructure has a philosophical touch 

to it. When it is non-existent or deficient, obviously no or little technology transfer can be 

provided effectively. But, on the other hand, many developing countries requesting 

international assistance generally suffer from a lack of appropriate infrastructure. However, 

ARCAL has manifested that in many cases a combination of efforts, through national and 
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regional projects, and a good co-ordination of activities by the Agency can overcome this 

dilemma and can lead to a very successful outcome. In this connection the role of other UN 

agencies, especially those dealing with development in general, is of vital importance, for they 

can provide additional materials, equipment and expertise to alleviate infrastructural 

deficiencies, while the Agency alone cannot address such basic needs. It may be concluded 

that a careful combination of efforts under well planned and well co-ordinated projects may 

greatly enhance the effectiveness and benefits of international assistance programmes. In this 

regard, ARCAL VII and ARCAL VIH can be mentioned as relatively successful examples, 

though only in specific areas. 

m .3.4. TCDC as an instrument for regional co-operation 

One of the principal aims of ARCAL was to promote technical co-operation among 

developing countries, TCDC (see section II.7.4 for further detai' ). Before deciding whether 

the collaborative links between participating countries were strengthened as a result of the 

regional programme, the question of TCDC's realistic possibilities as an instrument for 

regional co-operation needs to be examined. 

The idea of co-operation among developing countries emerged in the early 1970s, 

basically as a result of political and economic developments. There were developing countries 

which had actually reached a higher degree of technological development and were ready to 

share their achievements with other countries. During the late 1970s this idea could readily 

be applied in the area of nuclear technology and its transfer among developing countries. In 

Latin America, for instance, Argentina and Brazil had definitely a status of development 

which entitled them to enter the market in certain areas and to seek potential buyers of nuclear 

energy and technology. There were also others, such as Mexico and Chile, with well 

established research and development programmes, whose experience could be of interest to 

other Latin American countries. 

- 8 5 -



When ARCAL started in 1983, one of its main policy principles was to ensure that 

"the greatest possible use (should) be made of existing institutions and facilities rather than 

creating new ones". The programme's guiding principles also emphasized that the "training 

activities should be carried out within the region" (Paragraph 2.5 in the original Guidelines). 

It is apparent that the basic idea was to benefit from TCDC to the maximum extent. 

However, for the TCDC concept to be valid in the case of ARCAL, some prerequisites would 

have to be satisfied, namely: 

There is a political will; 

The areas of interest and related projects are defined by the participating 

countries; 

Participating countries finance and execute the projects themselves; 

The local infrastructure and/or resources are shared. 

Bearing the above in mind, it is not clear, however, whether the projects were defined 

and/or designed with the same aim on the horizon. As was mentioned earlier, the objectives 

of ARCAL projects were more in line with the global regional interests - as well as with the 

Agency's current programmes at the time - and paid little particular attention to the 

possibilities of TCDC in the region. It seems, nevertheless, that a number of Latin American 

countries have extended their technical knowhow and abilities to those who have requested 

it. A number of examples on bilateral commercial agreements (e.g. Mexico-Cuba, Uruguay-

Argentina) can be mentioned as a consequence of ARCAL activities, in particular in the field 

of nuclear energy applications. 

The examples of the successful use of TCDC in Latin America are few. The reasons 

have little to do with ARCAL per se: research and development cost money. Access to high 

technology and know-how, such as atomic energy, is extremely expensive. It is even more 

expensive for some developing countries for political reasons, and many have had to pay a 

very high price. Consequently, the transfer of technology among developing countries and 

the sharing of research efforts could become a definite challenge. It would be unreasonable 

to expect all developing countries, even of the same region, to share technology through 
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regional programmes such as ARCAL without clear economic returns. The ARCAL 

programme did not include many projects which could realistically promote, or benefit from, 

TCDC, principally due to a shortage of funds made available for these projects. However, 

despite these constraints, participating countries hav¿ demonstrated the political will to co-

operate by sharing existing skills and infrastructures. The fact remains that many regional 

experts were used and most of the training was performed within the region, and this may be 

considered one form of technical co-operation among developing countries. 

One may conclude that, considering the limited funds available under ARCAL, the 

participating countries with a higher degree of development have indeed contributed towards 

the achievement of some ARCAL project objectives through the provision of experts and 

training facilities. Some bilateral collaboration links have also been established as a result of 

ARCAL activities, which can be considered a positive development for the promotion and use 

of TCDC as a mechanism for managing regional programmes and as an instrument for 

regional co-operation. 

m . 3 . 5 The financing of ARCAL 

It appears that the large number of ARCAL projects and consequently the shortage of 

funding has been one of the major constraints affecting the ARCAL programme. This is valid 

for both Agency funding and extrabudgetary resources. Total funds disbursed under the 

ARCAL programme between 1983-1991 amount to $8.5 million, 64% of which came from 

the Agency's TACF (Technical Assistance and Co-operation Fund), about 11.3% was 

contributed by Germany, 7.3% by the USA, 4% by the EEC, and the rest divided between 

Sweden, France, and Canada, with small contributions made by Chile and Colombia. 

Considering that this budget has been used to finance 13 projects in 15 countries, the 

significance of the complaints of ARCAL counterparts about lack of sufficient funding 

becomes apparent. As can be seen in Table 1 (page 22), although the actual level of funding 

- 87-



seems to have increased every year from at least two sources (TACF and Germany)10, the 

programme has lost funding in relative terms as argued persuasively by many national co-

ordinators interviewed during the mission. Several projects were left without any funding and 

therefore no activities could be implemented at either the national or regional level. Judging 

by Agency documents, it seems that during the same period (1984 - 1992), RCA funding 

increased in a much higher proportion, particularly in terms of extrabudgetary resources. The 

evaluation team concluded that some donor countries have had little interest in 

supporting/financing ARCAL projects, mainly for political reasons and non-proliferation 

concerns. On the other hand, it was noted that both the Agency and participating countries 

had failed to take the necessary steps to attract additional extrabudgetary funding. It is 

essential for all parties involved in the programme, in particular the Latin American 

governments and their national atomic energy commissions, to increase their formal and 

informal contacts with the donor countries with the purpose of attracting additional resources 

for the ARCAL programme. 

Both the Agency and the ARCAL participating countries should actively identify and 

seek other sources of funding for the different ARCAL projects. The role of other UN 

organizations, especially those dealing with development in general such as the UNDP, as 

well as specialized agencies such as the Pan-american Health Organization (PAHO), could 

also be of vital significance in contributing towards the ARCAL programme, as has already 

been proven for a few projects. The participation of industry and the private sector, as 

already encouraged in some Latin American countries, could also contribute to the 

programme's success. RCA countries benefit from very close links with the industrial sector 

in their respective countries. In some of these countries the relationship with the industrial 

sector has been strengthened by the significant investments made by industry in the utilization 

of nuclear technology. In some other countries, greater mobility between research institutes, 

universities and industry has promoted closer relationships. The national authorities of 

10 It should be pointed out that in 1992 Germany has not made any contributions towards the ARCAL 
programme. 
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ARCAL countries are therefore urged to pursue a sustained effort to increase their 

relationships with local industries. These endeavours are no doubt easier where the industry 

in question (agriculture, mining, medical sector, etc.) is already an established user of nuclear 

techniques. The establishment of such relations in ARCAL countries would result in an 

expansion of activities and in the dissemination of information to potential beneficiaries in the 

private (or public) sector who in their turn would become additional voices in the country to 

support the programme, in one way or another. 

Finally, the Agency should continue to play an active role — even where ARCAL 

funds are not available ~ in the case of those projects that are important to some ARCAL 

countries. Alternative ways to provide advice and assistance whenever possible could be 

found, such as supporting activities under national projects, awarding individual research 

contracts, or accepting candidates for training in related fields. 
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IV. RECOMMENDATIONS 

As described in this report, in the ten years since the ARCAL programme started, it 

has achieved a number of positive results in many sector". It is therefore recommended that 

the programme continue, taking into account the recommendations set out below. 

IV.l . PROGRAMME SPECIFIC 

1. In the light of the present economic difficulties in Latin America and of the slowing 

down of nuclear programmes, representatives of participating countries should 

formulate, if required with the support of the Agency, coherent "lines of action " 

aimed at improving the future implementation of ARCAL. This recommendation is 

in agreement with the proposal made at the Ninth Planning and Technical Co-

ordination Meeting held in Lima, Peru, in May 1992, which calls for the "Planning 

and Strategic Development of ARCAL". Priorities need to be clearly established, 

realistic objectives need to be well defined, and a strategic plan for the future 

implementation of the programme should be set up. The measures that were proposed 

at the Lima meeting appear to be sensible and conducive to positive results. It is 

therefore recommended that they be implemented in a systematic manner by the 

working group in charge of the task, with a view to achieving the desired results in 

time for submission to the Tenth Planning and Technical Co-ordination Meeting of 
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national coordinators, which will be held in May 1993. It is recommended that the 

Agency provide advice and assistance to the working group, if and when requested. 

In particular, the Agency could provide guidance to the above mentioned working 

group in defining, on the one hand, a set of sensible priorities for those Latin 

American countries that have a larger nuclear programme, under which their existing 

skills and infrastructure could be effectively utilized; and on the other hand, a 

minimum programme of activities Involving the utilization of nuclear techniques in 

different sectors for countries in the region with smaller or no nuclear programme. 

The ARCAL programme could then be modified and/or new, more specific projects 

could be designed to meet the newly identified requirements. 

2. For the programme to be mo.e efficient and to produce better results, it is advisable 

to modify the existing organizational structure of ARCAL. In general terms, the 

present situation, whereby the national atomic energy commissions are the only 

ARCAL counterparts in most participating countries, is not ideal, mainly because they 

have not always been successful at securing the interest and the support of their 

respective Governments for ARCAL activities. It is recommended that national 

authorities reconsider the possibility of agreeing to, and promoting the conclusion of 

an intergovernmental agreement similar to the RCA for the Asia and the Pacific 

region, and AFRA for Africa.11 The ARCAL Guidelines should also be revised to 

allow the Agency to formally play a more active role in the design and formulation 

of ARCAL projects. 

3. In this connection, it is suggested that a high level mission from the Department of 

Technical Co-operation visit selected countries of the Latin American region with the 

purpose of discussing with Government officials the ARCAL programme, as well as 

11 One member of the evaluation team, Jorge Mazza, is of the opinion that an intergovernmental 
agreement would add to the complexity of the programme. 
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the benefits that an intergovernmental agreement would imply for ARCAL. Such a 

mission should be conducted in May 1993 to allow for the members of the mission to 

participate in the Tenth Planning and Technical Co-ordination Meeting, which is 

scheduled to take place in Bariloche, Argentina. 

4. For the programme to be more effective, it is further necessary to increase its level 

of funding. Both the Agency and particularly participating countries, through their 

national co-ordinators, should become more active in identifying sources of funding 

for the different ARCAL projects. 

5. It was observed that both activities and information related to ARCAL tended to 

remain within the official ARCAL counterpart organizations, and that the programme's 

objectives and procedures were? not well known at the government level in many 

participating countries. It is thus recommended that the Agency strongly encourage 

these organizations to expand ARCAL activities and disseminate the relevant 

information to other governmental entities and to potential beneficiaries. 

6. The in-kind contributions that are made towards ARCAL by participating countries 

(such as the organization of group training, the provision of expert services and local 

lecturers, transportation, laboratory services, photocopying services), the financial 

value of which is mentioned in ARCAL documents, appear to constitute a large 

proportion of the total contributions made to the programme. However, only part of 

these contributions can be included in the ARCAL programme's accounts, namely 

those which refer to an activity outside the country itself: experts serving in another 

country and equipment shipped abroad. Also included are training costs incurred for 

participants coming from outside the country. The Agency should nevertheless 

recognize the importance of other local contributions to the programme, perhaps by 

including a reference to them in the section that describes activities in Latin America 

in the Director General's annual report on the Agency's Technical Co-operation 
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Activities. To quantify such contributions would require the agreement of all ARCAL 

countries on a standard formula to ensure that the inputs are clear and uniform. 

7. A proper balance needs to be maintained between the resources allocated to the 

ARCAL programme and the actual cost of programme activities, including counterpart 

contributions. In order to achieve such a balance, the total cost of implementing 

project activities needs to be assessed prior to their initiation, with a clear indication 

of what the counterpart contribution needs to be. It is pointless to support activities 

that are not backed by adequate local resources and other facilities which may be 

required to carry out the proposed activities. 

8. The format and the contents of the ARCAL reports should be modified so as to better 

reflect the technical achievements of the different ARCAL projects. Such reports 

could, for example, include a description of the progress made by the different 

ARCAL projects and an assessment of results achieved in individual countries. 

9. A re-examination of the institutions that participate in ARCAL seems appropriate. In 

some sectors, the approach towards the programme is too academic. It would be of 

advantage to the programme to select as counterparts institutions that have a more 

practical orientation. Technical officers could play a significant role in this regard. 

10. The lists of project activiiK.- that are contained in the ARCAL documents do not refer 

back to the objectives that are to be achieved through the implementation of these 

activities. These merely indicate a commitment, particularly with regard to hosting 

training courses and to the provision of expert services. It is therefore very important 

that, at the meetings of project co-ordinators, each project's objectives, together with 

the planned activities, be reviewed with the purpose of assessing their validity and 

viability. The results achieved during a given year should also be assessed against the 

objectives of each project, and all of this should be reflected in the reports that are 

produced at the end of these meetings. This once again emphasizes the importance 
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of a well planned project, and the need for the Agency and participating countries to 

agree on the projects' objectives and work plans at Project Formulation Meetings 

(PFM), as it is the practice in RCA (see section d.2.1.3.) . 

11. The trend towards more specialized regional training courses is strongly supported. 

Participating countries are nevertheless encouraged to organize national courses at 

basic levels by using the trainers trained in previous ARCAL courses, to ensure the 

consolidation and continued use of techniques introduced under different ARCAL 

projects. 

12. It is recommended that an in-depth evaluation be conducted of project ARCAL I, 

Radiation Protection, including the nine-month training course which is held every 

year in Buenos Aires, Argentina. This project has been operational since the early 

days of ARCAL, implementation appears to have been both effective and efficient in 

terms of outputs produced, yet, there remain great differences between ARCAL 

countries in the radiation protection sector. The current evaluation suggests to 

concentrate ARCAL I activities in those countries which have not as yet reached a 

satisfactory level of radiation protection infrastructure pending the above-mentioned 

evaluation of the project. 

IV.2. POLICIES AND PROCEDURES 

13. The Agency should provide national co-ordinators with a package of information 

concerning the organization of the Department of Technical Co-operation, including 

its functions and its different procedures for managing projects. National co-

ordinators, in turn, should distribute this information at the national level to those who 

may have an interest in it, such as project co-ordinators and other personnel involved 

with ARCAL or other Agency technical co-operation activities. It is suggested that 

the guidelines that are being prepared for the Division of Technical Co-operation 
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Programmes (TCPM) of the Department of Technical Co-operation, and relevant parts 

of the operational manual that was written for the Division of Technical Cc operation 

Implementation (TCIM), be made available to ARCAL national co-ordinators with the 

objective of reducing the existing confusion in this regard among those involved with 

the ARCAL programme in recipient countries. 

14. Since the Division of Technical Co-operation Programmes CTCPM) is, in the broader 

sense, responsible for the ARCAL programme and especially for the level of Agency 

funding that may be assigned to ARCAL, it is recommended that the Director of this 

Division attend the annual Planning and Technical Co-ordination Meeting of national 

co-ordinators to participate in the discussions concerning the planning of programme 

activities, particularly during planning/programming years, and to provide guidance 

and advice with regard to the utilization that could be made of available funds. This 

would strengthen the support of senior TC management for the ARCAL activities that 

are being planned. 

15. Special care should be taken that the Agency staff involved with the ARCAL 

programme, in particular technical officers and outside experts, have adequate 

knowledge about Latin America. In this way, conflicting situations could be avoided 

as a result of a better understanding of the region. 

16. Communications between the Agency and ARCAL countries pose many problems, and 

the origin of the problems is to be found both at the recipients' level and at the level 

of the Agency. As a first step, ARCAL counterparts should be reminded that there 

is only one effective channel of communication with the Agency regarding ARCAL 

projects, namely the Regional Projects Co-ordinator, Latin America Section, Division 

of Technical Co-operation Programmes (TCPM). In addition, recipient institutions 

should attempt to upgrade their office infrastructure in order to improve 

communication with the Agency. Finally, the Agency's Research Contracts Section 
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is strongly encouraged to keep national co-ordinators informed about all ARCAL 

approved research contracts in their respective countries. 

17. Steps should also be taken to improve communication between national co-ordinators 

and national staff involved in the projects. It is very important that national staff at 

all levels understand the way ARCAL is operated, what it is, and who is in charge of 

the programme in the Agency. They should also be fully informed by national co-

ordinators about on-going technical co-operation projects in their respective countries, 

as well as about ARCAL-related co-ordinated research programmes, in which Latin 

American institutions participate. To this effect, national co-ordinators should be 

encouraged to locally organize talks or seminars, during which such aspects could be 

explained and discussed, not only with ARCAL project co-ordinators, but also with 

other interested personnel. 

18. It was noted during the present evaluation that, in many cases, a combination of 

national and regional projects, as well as co-ordinated research programmes, has been 

an effective way of achieving positive results. Examples include ARCAL III 

(Radioimmunoassay in Animal Reproduction), the 1990 evaluation of which concluded 

that this was "the right way to approach development in Latin America", and ARCAL 

VII (Improvement of Cereals through Mutation Breeding). It is thus recommended 

that, whenever possible, such a combined approach be used under ARCAL . 

19. The role of other UN organizations, especially those dealing with development in 

general, but also specialized agencies such as the Pan-American Health Organization 

(PAHO), could be of vital importance in the implementation of the ARCAL 

programme, as has already been proven in a few cases. These organizations could 

participate by addressing basic needs, particularly through the provision of additional 

essential inputs to alleviate infrastructural deficiencies, which in most cases cannot be 

addressed by the Agency. It is thus recommended that national ARCAL co-ordinators, 

assisted by the Agency, should seek the collaboration and involvement of other UN 
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agencies, as this would complement the Agency's efforts and would greatly enhance 

the effectiveness and benefits of a programme such as ARCAL. At the same time, 

national co-ordinators are urged to seek closer collaboration with the national planning 

institutes in their respective countries to allow for the establishment of stronger 

relations and better co-ordination with UNDP. 

1V.3. OPPORTUNITIES FOR FUTURE CO-OPERATION 

20. The establishment of collaboration between the official ARCAL authorities and the 

industrial sector in their respective countries could result in the expansion of activities 

and in the dissemination of information to potential beneficiaries in both the private 

and public sector, who could become active promoters and supporters of the 

programme. ARCAL countries should therefore seek the establishment of such 

collaboration for the benefit of the programme. 

21. The introduction and/or enhancement of nuclear techniques in the industrial sector in 

Latin America should be encouraged; project ARCAL XVI could be used for this 

purpose. In this respect, careful planning needs to be undertaken in advance, and in 

particular, the most appropriate recipient institutions from the industrial sector and/or 

technical and academic organizations should be involved in the project. 

22. Because of the large economic and technological differences between Latin American 

countries, as well as the different problems and needs of each country, a sub-regional 

approach could present advantages in the design and implementation of some projects. 

23. Having recognized the importance to some or all ARCAL countries of the projects for 

which no funds are forthcoming, as well as the desire and the will of these countries 

to continue with activities related to those projects, the Agency should find alternative 

ways of providing advice and assistance whenever such is requested. For example, 
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this could be done by allowing visiting technical officers to discuss these projects 

during missions related to other activities in the country, such as national projects. 

Other ways of assisting the institutes in charge of the implementation of these projects 

that are not receiving any Agency funding would be to award individual research 

contracts and to accept candidates for training in related fields. 

24. It is recommended that, if new projects are to start under the ARCAL programme (not 

necessarily to be funded by the IAEA), the Agency should, if requested, continue to 

assist in the preparatory stages of such projects by sending out missions to the region 

with the purpose of obtaining as much information as possible on the existing 

infrastructure and manpower resources, as well as determining the viability and the 

soundness of the projects in those countries which indicated their wish to participate. 

In this connection, the modalities recommended under IV. 1.1. and IV. 1.10. should be 

taken into account. 
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ANNEX A 

SPECIAL EVALUATION REVIEW - ARCAL 

TERMS OF REFERENCE 

I. Background 

As part of its comprehensive evaluation coverage of the Agency's technical co-

operation programme, an evaluation review is being conducted of the ARCAL programme -

- the Regional Co-operative Arrangements for the Promotion of Nuclear Science and 

Technology in Latin America. ARCAL was created in 1984, under the auspices of the 

Agency, by ten Member States as the result of an interest expressed by the countries of the 

Andean sub-region concerning the integration of efforts in the nuclear field. At the present 

time, ARCAL has 16 members. ARCAL is based on Guidelines that were approved in 1984 

by the representatives of the initial ten Latin American countries. These ARCAL guidelines 

contain policy principles that set forth the basic criteria for subsequent arrangements. In 

particular, the following principles should be mentioned: 

The stated objective of ARCAL is "...to achieve self-sufficiency in various 

applications of nuclear science and technology as a contribution to the social and 

economic development of the countries concerned"; 

The priorities and the characteristics of projects are to be determined 

autonomously between the States concerned; 

The greatest possible use should be made of existing institutions and facilities, 

rather than creating new ones; 

Training activities should preferably be carried out within the region. 
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II. Main Objectives and Methods of the Evaluation 

The raain purposes of this evaluation are to: 

i. Determine the contribution of the ARCAL programme towards developing 

national/regional capabilities for the application of nuclear science and 

technology as a contribution to the social and economic development of ARCAL 

Member States. 

ii. Identify new implementation approaches and directions that offer opportunities 

to enhance the impact of the programme on the development of nuclear activities 

in the region. 

iii. Determine the extent to which ARCAL activities are integrated into the national 

nuclear development programmes or other national development activities in 

Member States. 

In particular, the evaluation will review: 

i. The efficiency and effectiveness with which the programme has been 

implemented in the Member States since it was established, including its major 

impact, achievements and beneficiaries, i.e.: 

Do the different ARCAL projects take into consideration the objectives 

of the ARCAL programme as originally designed? 

Is the approach adopted appropriate for solving problems thai may be 

affecting the establishment of nuclear technology in various sectors in 

Latin America? 

To what extent do ARCAL projects reflect national and regional 

priorities? 

To what extent has the ARCAL programme been able to establish solid 

links between its different projects, between ARCAL and national 
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projects, and between the ARCAL programme and the world outside of 

the nuclear establishments that compose its members? 

To what extent does ARCAL make use of the available infrastructure in 

participating countries to carry out the projects? 

Does ARCAL have the most appropriate national project counterparts 

and project co-ordinators? How effective are they? 

To what extent are the ARCAL programme, objectives and procedures 

known in participating Member States and within the Agency? 

ii. The contribution made by the programme towards expanding the base and 

improving the capability of trained manpower in participating Member States. 

iii. The contribution made by the programme towards the development of activities -

- both bilateral and multilateral — and creating / supporting institutions that 

continue to function after the conclusion of international assistance. 

iv. The role and extent of TCDC - technical co-operation among developing 

countries - and the contribution it has made towards the achievement of project 

objectives, i.e.: 

To what extent has ARCAL contributed to strengthening collaborative 

links and to the sharing of research efforts between participating Member 

States? 

v. The extent, efficiency and effectiveness of the support provided by the Agency 

within the context of ARCAL. 

vi. Any persistent obstacles or bottlenecks that influence the effectiveness of 

international assistance, including steps that might be taken to lessen their 

impact; 
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vii. The major specific areas where additional international assistance appears to be 

required. 

This special evaluation review will make use of background material to be collected 

by the Evaluation Section, TC, in close collaboration with the Regional Projects Unit of the 

Latin America Section, TCPM, and with the technical officers in the Departments concerned, 

from all available sources in the Agency, as well as of additional information gathered 

through interviews with national and ARCAL officials, and visits to project sites. 

HI. Evaluation Timetable 

Preparation of background material at Headquarters Sept. 1991 - March 1992 

Period of field mission April-May 1992 

Report due September 1992 

IV. Evaluation Resources 

The cost of this evaluation will be charged to IAEA administrative funds. 

V. Reporting and Revision Requirements 

A draft report will be due no later than six weeks after completion of the field phase 

of the evaluation. The Evaluation Section, TC, is responsible for organizing the internal 

review of this draft report, and a final draft will be due two weeks after receipt of resulting 

comments. The final report will be transmitted to the Deputy Director General, TC, who is 

responsible for its internal distribution within the IAEA, as well as any subsequent distribution 

to the Member States concerned. 

All material developed through this evaluation is the property of the Agency, and all 

decisions concerning publication remain the right of the Agency. 
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ANNEX B 

DESCRIPTION OF THE EVALUATION 

I. Design of the Evaluation 

This evaluation consisted of two phases: 

1.1. Preparation of background information on the programme 

A review of the ARCAL programme, which covers the ten years of activities since the 

programme was established in 1983, was conducted at IAEA Headquarters using the material 

available in the Regional Projects Unit of the Latin America Section, TCPM, in other sections 

of the Department of Technical Co-operation, and in the relevant technical sections in the 

Departments of Research and Isotopes and Nuclear Energy and Safety. Also, interviews were 

conducted with Agency staff members who have been or are still involved with the ARCAL 

programme. The information collected included both general and detailed information on the 

ARCAL programme, such as project budgets and disbursements; sources of funding; country 

statistical data; number of Latin Americans trained through the programme; number of Latin 

American experts and lecturers who have participated in programme activities; training 

courses hosted in different Latin American countries. This material was distributed to the 

members of the evaluation team prior to the commencement of the mission, together with a 

number of other documents pertaining to the ARCAL programme, and other relevant reports. 
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1.2. Field missions 

1.2.1. FL"st mission 

One member of the evaluation team12 visited Chile and Argentina in October 1991 in 

connection with the evaluation of the Agency's Technical Co-operation activities in Chile 

during 1981-1991. This was done with the objective of increasing the number of Latin 

American countries that could be visited within the context of this evaluation review in view 

of the limited budget. It was therefore decided to prolong the stay in Chile by a few days to 

allow for discussions on the ARCAL programme with relevant Chilean staff. Upon invitation 

of the President of the National Atomic Energy Commission of Argentina, and still with the 

purpose of optimizing resources (the stop in Buenos Aires coming from Chile meant very 

little additional cost), Argentina was added to the evaluator's itinerary and to the ARCAL 

evaluation. A draft questionnaire, which had been prepared for the evaluation, was sent, 

prior to the mission, to the national co-ordinators of these two countries, who had also already 

been informed about the evaluation and had received its terms of reference. In both 

countries, extensive discussions were held with the national co-ordinators, interviews were 

conducted with almost all ARCAL project co-ordinators, and talks were held with 

Government officials and other national staff who have been involved with the ARCAL 

programme. The visits to these two countries proved very useful, not only because they 

provided a wealth of information with regard to the activities that have been and are being 

conducted under ARCAL both in Chile and Argentina, and at the regional level, and to the 

results achieved to date, but also in that they allowed for a revision of the questionnaire to 

better meet the requirements of the evaluation. In January 1992, the same member of the 

evaluation team further used the opportunity of home leave to Venezuela — another ARCAL 

Member State - to conduct a similar review of ARCAL activities in that country and to 

discuss the programme with national authorities. 

12 M.E.Bermiidez 
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1.2.2. Second field mission 

A visit to the region was undertaken in May 1992 by one outside consultant and two 

staff members of the Agency's Department of Technical Co-operation. The purpose of this 

field mission, as it had been for the three countries that were visited earlier on, was to 

conduct interviews with national and project co-ordinators in four additional Latin American 

countries - Cuba, Costa Rica, Peru and Uruguay - with a view to collecting first-hand 

information on the development, the present status and the results obtained through the 

implementation of different ARCAL activities. In addition to staff directly involved with the 

programme, discussions were held with Government officials, UNDP representatives, and 

with representatives of beneficiaries of the ARCAL programme. The visit of the evaluation 

team to Peru had been planned to coincide with the Ninth Planning and Technical Co-

ordination Meeting of ARCAL national co-ordinators, which was held in Lima, Peru, from 

18-22 May 1992. The purpose of participating in this meeting was primarily to have the 

opportunity to hold discussions with the national co-ordinators from those Latin American 

countries that could not be included in the evaluation mission's itinerary for reasons of time 

and financial limitations. In addition, the meeting offered the opportunity to hold both formal 

and informal discussions with representatives of donor countries, particularly France, who had 

sent an observer to the meeting from the CEA, as well as the USA and Germany, who both 

had appointed local Embassy staff members to participate in the meeting. The team further 

attended some of the main sessions of the meeting and were thus able to become acquainted 

with its procedures and conduct. 

The duration of this second field trip was three and a half weeks (3-28 May 1992). 

To achieve the evaluation objectives, the evaluation team carried out the following tasks: 

Discussions were held with the national co-ordinators in all countries 

visited, except in Cuba, where the team found upon its arrival that the 

recently appointed national co-ordinator was not in the country; 
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In the four countries, the co-ordinators of all ARCAL projects that have 

been operational since the programme's inception were interviewed; 

Talks were held in some countries with the former co-ordinators of two 

ARCAL projects that were approved at the initiation of the programme, 

but were subsequently withdrawn from the programme or suspended for 

lack of funds (ARCAL VI and XI). 

Meetings were held in some countries with Government officials with an 

interest in the programme (Ministries of Agriculture and Basic Industry in 

Cuba; Ministry of Foreign Affairs in Chile, Argentina and Costa Rica; 

National Planning Institute in Peru and Uruguay; Ministry of Energy in 

Uruguay). 

In Peru, extensive talks were held with the national co-ordinators of those 

countries that could not be included in the evaluation itinerary (Bolivia, 

Brazil, Colombia, Ecuador, Guatemala, Mexico, Panama and Paraguay). 

Also in Peru, and in connection with the annual meeting of national 

ARCAL co-ordinators, the evaluation team had the opportunity to 

interview representatives of donor countries (France, United States and 

Germany). 

In a few countries, meetings were held with representatives of institutions 

other than those that have been direct recipients of assistance within the 

ARCAL programme, but who had been given the opportunity to 

participate in ARCAL-sponsored training courses or had in any other way 

benefitted from ARCAL. Examples are representatives of private clinics 

or hospitals (Costa Rica and Peru), of a non-governmental organization 

involved with nutrition research (Peru), of the Ministry of Labour and of 

the Division of the Environment (Uruguay), of a private laboratory 

(Venezuela). 

In connection with different agricultural activities that are being conducted 

under various ARCAL projects (ARCAL III, VI, and VII), visits were 

made to a number of agricultural research institutes where ARCAL 



activities in this area are being conducted. The evaluation team visited the 

Tropical Agricultural Research Institute, the Rice Research Institute, the 

Centre for Animal Production Research, and the Food Irradiation Plant in 

Cuba; the School of Agricultural Science of the National University in 

Costa Rica; the San Marcos University and the La Molina Agrarian 

University in Peru; and the Las Brujas Experimental Station of the 

National Agricultural Research Institute of Uruguay. 

The evaluation team visited several hospitals in connec 'on with ARCAL 

VIII, RIA of Thyroid-Related Hormones, in particular the Endocrinology 

Institute in Havana, the Maternity Hospital in Lima and the Clínicas 

Hospital in Montevideo. 

The interviews were conducted using a questionnaire (Annex C) that was prepared 

prior to the field trip and sent to all national co-ordinators well in advance of the mission, 

with the request to return it approximately one month before the mission was scheduled to 

begin. As of 25 April 1992, nine of 15 national co-ordinators had returned the questionnaire, 

duly filled in. Two of the questionnaires were delivered upon arrival of the team in the 

respective countries, and one was delivered at the meeting of national co-ordinators in Lima. 

The national co-ordinators of the three remaining countries explained at the Lima meeting that 

they had not received the questionnaire; additional copies were provided and the 

questionnaires were returned subsequently. This questionnaire included questions concerning 

(a) the contribution of the ARCAL programme towards developing national capabilities for 

the application of nuclear science and technology as a contribution to the social and economic 

development of ARCAL Member States; (b) the implementation of the programme; (c) the 

extent to which ARCAL activities are integrated into the long-term national nuclear 

development programmes of other national development activities in Member States. 
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II. Composition of the evaluation team 

The evaluation team was composed of one outside consultant and two Agency staff 

members: 

Mr. Jorge Mazza, Advisor to the Board of Directors of the National Atomic 

Energy Commission of Argentina, in charge of development projects. 

Mr. Massoud Samiei, Area Officer, Middle East and Europe Section, Division 

of Technical Co-operation Programmes of the IAEA's Department of Technical 

Co-operation. In view of the complexity of the ARCAL programme, it was 

decided to add a third person to the team, who was required to be 

knowledgeable about the Agency's technical co-operation policies and 

procedures. Other requisites included experience in Latin America, but non-

involvement with the Agency's activities in this region, and proficiency in the 

Spanish language. Mr. Samiei, who has been an Agency staff member since 

1989, fulfilled all these criteria and was therefore the obvious choice to be 

invited to participate in this mission. 

Ms. Maria E. Bermudez, staff member of the Evaluation Section of the 

Agency's Department of Technical Co-operation. 

m . Limitations of the evaluation 

The special evaluation review of the ARCAL programme was the first such evaluation 

to be conducted by the Evaluation Section of the Department of Technical Co-operation of 

an entire Agency-supported regional programme, encompassing fifteen projects, dealing with 

different subjects, in as many countries. 

The scheduled duration of the field mission was three and a half weeks, which, prior 

to initiating the mission, appeared to be a reasonable time to cover the evaluation team's 

planned activities. On a few occasions, however, time was found to be too short to allow for 
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in-depth discussions with each single person involved with the programme in all countries 

visited, as well as for meetings with all those who may have had something to say about the 

programme. It was generally felt that more time at each institution, as well as with each 

project co-ordinator and with each national co-ordinator, would have been useful to allow for 

more detailed discussions with those involved with the programme, and for visits to facilities 

and field stations. 

The most significant limitation was without doubt the fact that it was impossible for 

the mission to travel to all Latin American countries that participate in the programme. The 

visit to Lima, Peru, where representatives from all participating countries were to attend the 

Ninth Technical Co-ordination and Planning Meeting of national ARCAL co-ordinators, was 

meant to provide the team members with the opportunity to hold discussions with 

representatives of those countries that could not be visited. Although interviews were 

conducted with all those present at the Lima meeting, it turned out that out of the eight 

national co-ordinators that were interviewed, six were new in their position, and in most cases 

had little experience with the ARCAL programme and with activities that have been and are 

being conducted under ARCAL ir their respective countries. A much better picture could 

have been obtained by visiting L' ese countries, where meetings and discussions with project 

co-ordinators and other staff involved with the programme would have been most informative 

on the development of the programme and on results obtained. 

The language factor has sometimes been a limitation in evaluation missions to Latin 

America, and therefore special care was taken to select experts who were fluent in Spanish. 

This allowed for a much smoother evaluation than in previous cases and certainly contributed 

to easier communication throughout the mission. 

In general, the team members feel that this mission was not affected by any serious 

limitations and that their assignment was carried out in excellent conditions. 
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ANNEX C 

Questionnaire sent to 
ARCAL national co-ordinators in preparation for the 

evaluation of the ARCAL programme 

A. Determine the contribution of the ARCAL programme towards developing 
national/regional capabilities for the application of nuclear science and technology 
as a contribution to the social and economic development of ARCAL Member States. 

1. What has been ARCAL's major impact in your country? What are ARCAL's major 
achievements? Describe in what way and to what extent the ARCAL programme is 
contributing towards the development of national/regional capabilities for the application 
of nuclear science and technology as a contribution to the social and economic 
development of your country and of other ARCAL Member States. Please give specific 
examples/figures. 

2. Who are ARCAL's major beneficiaries? In your country? In the region? Please give 
details. 

3. What would you say has been the programme's contribution towards expanding the base 
and improving the capability of trained manpower in your country? Please give details 
(e.g. number of people trained and, of these, number still active). 

4. What would you say has been the programme's contribution towards the development of 
activities — both bilateral and multilateral — and creating / supporting institutions that 
continue to function after the conclusion of international co-operation? Are there any, 
and if not, are any expected? Please give specific examples of this in your country. 

5. To what extent has ARCAL contributed to strengthening collaborative links and to the 
sharing of research results between participating States? Between participating 
institutions in your country? Can you give any specific examples of this in your country? 

6. Have there been, in your opinion, any persistent obstacles or bottlenecks that influence 
the effectiveness of the ARCAL programme? If yes, please describe. What steps should 
be taken to lessen their impact? 

7. What should ARCAL be like in the future? What are the major specific areas that, in 
your opinion, will require special attention within the framework of ARCAL? 
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B. Identify new implementation approaches and directions that offer opportunities to 
enhance the impact of the programme on the development of nuclear activities in the 
region. 

1. Is the present implementation approach the most appropriate one to achieve ARCAL's 
objectives? If yes, please explain why. If not, how should the programme, in your 
opinion, be implemented to enhance its impact on the development of nuclear activities 
in your country? In the region? Would you say that the programme has been 
implemented in an efficient and effective manner since it was established? 

2. What has the Agency's role been in the implementation of the ARCAL programme? Has 
the Agency played too dominant a role? Not dominant enough? Has the support 
provided by the Agency been efficient and effective? Should the Agency's role in any 
way be modified? 

3. To what extent does ARCAL make use of the available infrastructure in your country and 
in other participating countries to carry out the projects? Please give examples. What 
has your country's contribution been to the ARCAL programme? Please give details. 
Could ARCAL make more use of existing facilities/manpower resources in your country? 

4. Would you agree with the statement that ARCAL is a good example of TCDC - technical 
co-operation among developing countries? If yes, please give examples. 

C. Determine the extent to which ARCAL activities are integrated into the long-term 
national nuclear development programmes or other national development activities 
in Member States. 

1. Are nuclear activities included in the long-term development plans of your country? 
Explain the extent to which ARCAL activities are integrated into the long-term national 
nuclear development programme or, should your country not have such a programme, 
into the national development activities in your country. To what extent do ARCAL 
projects reflect, in your opinion, regional priorities? 

2. How are the priorities for ARCAL projects established in your country? Are your 
country's priorities and needs taken into consideration at the time of presenting projects 
for inclusion into the ARCAL programme? 

3. What are the problems that may be affecting the establishment of nuclear technology in 
various sectors in your country? In Latin America? Do you think that ARCAL could 
help solve these problems? Is ARCAL being used as a tool to solve them? If yes, how? 
Please explain. 
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4. What specific support do ARCAL activities receive from your Government? Please, give 
examples. What kind of additional support can be expected from your Government? For 
example, can your Government make contributions in cash? 

5. What links have you or the individual project co-ordinators managed to establish 
between different ARCAL projects? 
between ARCAL projects and other Agency projects? 
between ARCAL and the world outside of the ARCAL counterpart 
institutions? How well is ARCAL known outside the circle of 
ARCAL counterparts? 
between you and the Agency's technical officers? 

If no links have been established, please explain why. What could be done to change the 
situation? 

6. How well is ARCAL known at the Government level in your country? 

7. What links exist between ARCAL and the representations of other international 
organizations? How are the relations with the UNDP office? How should these be? 
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ANNEX D 

EVALUATION TIMETABLE 

CHILE 

Monday, 21 October 1991 

09:00 - 11:00 Meeting with the co-ordinator of ARCAL V, Mr. Gonzalo Torres 
11:00 - 12:30 Meeting with the co-ordinator of ARCAL I, Mr. Pablo Ferruz 
15:00 - 17:00 Meeting with the co-ordinator of ARCAL VHI, Dr. Arnaldo 

Foradori 

Tuesday, 22 October 1991 

08:30 - 10:00 Meeting with the co-ordinator of ARCAL I, Mr. Pablo Ferruz 
10:00 - 11:00 Meeting with the co-ordinator of ARCAL IV, Ms. Nuri Gras 
11:00 - 12:00 Meeting with the co-ordinator of ARCAL VI, Ms. Tatiana Rubio 
12:00 - 13:00 Meeting with the co-ordinator of ARCAL X, Ms. Lila Trujillo 
14:00 - 15:00 Meeting with Mr. Claudio Silva 
15:00 - 17:00 Meeting with Mr. Eduardo Bobadilla, President of CChEN 
17:00 - 18:00 Meeting with Mr. Esteban Córdova, Head, Department of 

International Technical Co-operation, Ministry of Foreign Affairs 
18:00 - 19:00 Meeting with Mr. Claudio Silva 

ARGENTINA 

Wednesday, 23 October 1991 

15:00 - 16:00 Meeting with Mr. Marcos Cohen, national ARCAL co-ordinator 
for Argentina 

16:00 - 17:00 Meeting with Mr. Roberto Ornstein, Head, Department of 
International Relations, National Atomic Energy Commission 
(CNEA). 

17:00 - 20:00 Meeting with Mr. Marcos Cohen 

Thursday, 24 October 1991 

09:30 - 10:30 Meeting with Mr. Marcos Cohen and Ms. Griselda Alcina, 
Department of International Relations of the CNEA 
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10:30 - 13:00 Meeting with Dr. Caro, co-ordinator of ARCAL VID and with 
staff of CEMIC, Centre for Medical Education and Clinical 
Research. 

15:00 - 16:30 Meeting with the co-ordinator of ARCAL X, Ms. Alejandra 
Nardi. 

16:30 - 17:00 Meeting with IVÍr. Manuel Mondino, President of the National 
Atomic Energy Commission. 

17:00 - 18:30 Meeting with the co-ordinator of ARCAL II, Mr. Jorge 
Sinderman. 

18:30 - 19:00 Meeting with Mr. Roberto Ornstein, Head, Department of 
International Relations, National Atomic Energy Commission 
(CNEA). 

Friday, 25 October 1991 

09:00 - 10:00 Meeting with Ms. Katisa Cekalovic, Acting UNDP Resident 
Representative. 

11:00 - 13:00 Meeting with Mr. Marcos Cohen. 
14:00 - 16:00 Meeting with the co-ordinator of ARCAL I, Mr. César Añas, at 

the First Regional Congress on Radiation Safety. 
16:00 - 18:00 Panel on Regional Co-operation, First Regional Congí-íss on 

Radiation Safety. 

Saturday, 26 October 1991 

10:00 - 13:00 Meeting with Mr. Marcos Cohen 

Monday, 28 October 1991 

10:00 - 11:00 Meeting with Mr. Marcos Cohen 
11:00 - 12:00 Meeting with Ms. patricia Galán and Mr. Julio Nicolosi of the 

Federation of Petroleum Trade Unions (Federación Sindicatos 
Unidos Petroleros del Estado). 

12:00 - 13:00 Meeting with Mr. Raúl Guerini, Director, Mr. Antonio Armilio, 
Deputy Director for Perforation and Surface Operations, and Ms. 
Marta Pires, of the YPF ~ Yacimientos Petrolíferos Fiscales, the 
national petroleum company of Argentina. 

16:00 - 18:00 Meeting with Mr. Marcos Cohen. 

Tuesday, 29 October 1S91 

09:00 - 10:30 Meeting with the former co-ordinator of ARCAL I, Mr. Elias 
Palacios, and with the present co-ordinator of ARCAL I, Mr. 
César Arias. 

- 2 -



10:30 - 13:00 Meeting with the co-ordinator of ARCAL IH, Mr. Card, and with 
Ms. María Elena Mongiardino of INTA, National Institute of 
Agricultural Technology. 

15:00 - 17:30 Meeting with the co-ordinator of ARCAL XIII, Mr. Héctor 
Panarello, and with Dr. Enrique Linares, Director of the Institute 
for Geochronolgy and Isotope Geology, National Council for 
Scientific and Technical Research. 

Wednesday, 30 October 1991 

09:30 - 10:30 Meeting with Mr. Carlos A.. Hernández, International Safety 
Office of the Ministry of Foreign Affairs. 

10:30 - 12:30 Meeting with the co-ordinator of ARCAL IV, Mr. Marcos 
Cohen. 

VENEZUELA 

Monday, 20 January 1992 

08:30 - 10:00 Meeting with Mr. Abelardo López Villegas, Director, Office of 
Nuclear Affairs, Ministry of Energy and Mines, national ARCAL 
co-ordinator 

10:00 - 12:00 Meeting with Mr. Iván Trujillo, Ministry of Energy and Mines, 
co-ordinator ARCAL I 

14:00 - 16:00 Meeting with Mr. Sergio López Barbella, Central Universilty of 
Venezuela, co-ordinator ARCAL III 

16:00 - 18:00 Meeting with Mr. Eduardo Greaves, Simón Bolívar University, 
co-ordinator ARCAL IV 

Tuesday, 21 January 1992 

08:00 - 09:30 Meeting with Mr. Hernán Carvajal, Venezuelan Institute of 
Scientific Research (IVIC), co-ordinator ARCAL V 

09:30 - 10:30 Meeting with Mr. Alberto Darder, Venezuelan Institute of 
Scientific Research (IVIC), co-ordinator ARCAL II 

10:30 - 12:00 Meeting with Dr. José Luis Ceballos, Central University of 
Venezuela, co-ordinator ARCAL VIII 

14:00 - 16:00 Meeting with Mr. Jorge Alvarado, Ministry of the Environment 
and Renewable Natural Resources, co-ordinator ARCAL Xin 

16:00 - 18:00 Meeting with Ms. Evelyn Grünwald, Ministry of the Environment 
and Renewable Natural Resources, counterpart project 
RLA/2/006, Environmental studies using nuclear techniques. 
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Wednesday, 22 January 1992 

08:00 - 09:00 

09:00 - 10:00 

10:00- 11:00 

11:30-13:00 
14:00 - 16:30 

16:30 - 18:00 

Visit to the Dr. Ceballos' laboratory, Faculty of Medicine, 
Central University of Venezuela 
Meeting with Mr. Alexis Rodríguez, Institute of Tropical 
Medicine, Central University of Venezuela, in connection with 
ARCAL VIII 
Meeting with Mr. Héctor González, Institute of Tropical 
Zoology, Faculty of Science, Central University of Venezuela, 
in connection with ARCAL VIH 
Meeting with Mr. Iván Contreras, Director, Ultralab 
Meeting with Dr. Manuel Oropeza, Institute of Nuclear 
Medicine, University of the Andes, in connection with ARCAL 
Vm, XV and I 
Meeting with Ms. Yadira Rojas, Ministry of Energy and Mines, 
co-ordinator ARCAL X 

Thursday, 23 January 1992 

08:30- 11:30 Meeting with Mr. Abelardo López Villegas and Ms. Raquel 
Villalón, Office of Nuclear Affairs, Ministry of Energy and 
Mines 

CUBA 

Monday, 4 May 1992 

10:00- 11:00 
11:00- 11:30 
11:30- 12:30 
14:00 - 16:00 

16:00 - 17:00 

Tuesday, 5 May 1992 

08:30 - 09:30 
10:00 - 12:30 

15:30 - 17:00 

Visit to EXPOSEAN 
Analysis of the evaluation mission's work schedule in Cuba 
Meeting with ARCAL X counterparts 
Visit to the Centre of Applied Studies on Nuclear Development 
(ARCAL IV, XV and XVI) 
Visit to the Nuclear Instrumentation Applications and 
Development Centre (ARCAL II) 

Visit to the Radiation Protection and Health Centre (ARCAL I) 
Visit to the Animal Reproduction Research Centre - CIMA 
(ARCAL ni) 
Visit to the Rice Research Institute and meeting with ARCAL VII 
counterparts 
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17:30 - 19:00 Meeting with staff of the Directorate of Science and Technology, 
Ministry of Agriculture 

Wednesday, 6 May 1992 

08:30 - 09:30 Visit to the Endocrinology Institute and meeting with ARCAL 
VIII counterparts 

10:30 - 12:00 Visit to the Tropical Agriculture Research Institute and meetings 
with ARCAL XI counterparts 

14:00 - 16:00 Meeting with staff of the Directorate of Science and Technology 
of the Ministry of Basic Industry 

Thursday, 7 May 1992 

09:30 - 10:30 Visit to the irradiation plant 
11:00 - 12:30 Meeting with staff of the Directorate of Science and Technology 

of the National Institute of Water Resources 

COSTA RICA 

Saturday, 9 May 1992 

14:30 - 16:00 

16:00 - 17:30 

Monday, 11 May 1992 

09:00 - 10:30 

10:30 - 12:00 

14:30 - 16:00 

Meeting with Dr. Richard Taylor (Escuela de Agricultura de la 
Región Tropical Húmeda -E.A.R.T.H.), ARCAL m co-ordinator 
Meeting with Ms. Ana I. Alvarado Silesky (Research Centre for 
Food Technology - CITA, University of Costa Rica - UCR), 
ARCAL VI co-ordinator 

Meeting with Ms. Alicia Gómez (Servicio de Aguas Subterráneas, 
Riego y Avenamiento -SENARA, ARCAL XIII co-ordinator and 
with Mr. Hugo Rodríguez (Instituto Costarricense de Acueductos 
y Alcantarillados), former ARCAL XIII co-ordinator 
Meeting with Mr. Solón Contreras Garbanzo, former national 
ARCAL co-ordinator 
Meeting with Ms. Aurora Zamora (University of Costa Rica), 
ARCAL X co-ordinator, Dr. Adrián Araya, Director of the 
Library, Documentation and Information Systems (UCR), Ms. 
Jenny Reynolds, (National University), and with Ms. Ana 
Alvarado (UCR) 
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16:30 - 17:30 Meeting with Messrs. Rodrigo Corrales and Leonel Vaca 
(Instituto Costarricense de Electricidad - ICE), former ARCAL 
XII co-ordinators 

17:30 - 18:30 Meeting with Mr. Germán Ching, former ARCAL II co-ordinator 
18:30 -20:00 Meeting with Sara Rodríguez (Instituto Costarricense de 

Investigación y Enseñanza en Nutrición y Salud - INCIENSA), 
ARCAL VIII co-ordinator, and with Dr. Ligia Pérez (San Juan 
de Dios Hospital) 

Tuesday, 12 May 1992 

08:30 - 12:30 Meeting at the School of Agriculture of the National University 
(UNA) with Mr. Jorge Madriz, ARCAL VII co-ordinator, and 
with Mr. Rafael Salazar, Dr. Federico Guendel, research vice-
rector of the National University (UNA), Mr. Daniel Rueda 
(UNA), Ms. Juana María Coto, UNA representative at the 
Atomic Energy Commission 

14:30 - 16:00 Visit to the laboratories. Meeting with Mr. Alfonso Salazar 
(Laboratory of Applied Physics, UCR), ARCAL IV co-ordinator 
Meeting with Mr. Mario Umaña, (School of Physics - UCR), 
ARCAL H co-ordinator 

16:30 - 17:30 Meeting with Ms. Sonia Mendieta, UNDP representative 

Wednesday, 13 May 1992 

08:30 - 09:30 Meeting with Mr. Enrique Góngora, President of the Atomic 
Energy Commision 

10:00 - 12:00 Meeting with Ms. Patrica Mora, ARCAL I co-ordinator, Dr. 
Roberto Castro, Mr. Luis A. Bermúdez and Mr. Rafael Vega 
(Ministry of Health) 

12:00 - 13:00 Meeting with Mr. Victor Monge, Assistant Director of the 
Department of Multilateral Relations of the Ministry of Foreign 
Affairs 

PERU 

Thursday, 14 May 1992 

09:30 - 11:00 Meeting with Mr. Conrado Seminario Arce, IPEN Executive 
Director and ARCAL national co-ordinator 

11:00 - 12:30 Meeting with the President of IPEN 
15:00 - 16:00 Meeting with Mr. Rubén Rojas, ARCAL IV co-ordinator 
16:00 - 17:30 Meeting with ARCAL Xm counterparts 
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Friday, 15 May 1992 

09:30- 11:00 

11:00 - 12:30 
14:30 - 16:00 

16:00 - 17:30 

Monday, 18 May 1992 

09:00 - 10:00 

10:30 - 13:00 
15:00 - 16:30 

16:30 - 18:00 

19:30 

Tuesday, 19 May 1992 

09:00 - 10:30 
10:30-11:30 
11:30 - 12:30 

14:00 - 15:30 

15:30 - 17:00 

17:00 - 19:00 

Wednesday, 20 May 1992 

08:00 - 13:00 
14:30 - 16:00 

16:00 - 17:30 

17:30 - 19:00 

Meeting with Mr. Marín Romero-Loli, ARCAL VII co-ordinator 
at the La Molina Agricultural University 
Meeting with ARCAL HI counterparts at San Marcos University 
Meeting with Mr. Eduardo Medina, ARCAL I co-ordinator, and 
with staff who have benefitted from radiation protection activities 
under ARCAL I 
Meeting with Dr. Sylvia Vásquez, ARCAL VIII co-ordinator 

Opening Ceremony of the IX Technical and Co-ordination 
ARCAL Meeting 
Presentation and approval of the agenda meeting 
Meeting with Ms. Esther Urbano, national ARCAL co-ordinator 
a.i. of Colombia 
Meeting with Mr. Patricio Peñaherrera, national ARCAL co-
ordinator of Ecuador 
Reception offered by IPEN 

Meeting at IPEN with Mr. Edwin Landa, ARCAL II co-ordinator 
Meeting at IPEN with Ms. Irma López, ARCAL X co-ordinator 
Meeting at IPEN with Mr. Agustín Zúñiga, ARCAL II co-
ordinator 
Meeting with Mr. Eloy Gibbs, national ARCAL co-ordinator of 
Panama 
Meeting with Ms. Virginia Romero, national ARCAL co-
ordinator of Paraguay 
Meeting with Mr. Fernando Iturbe, national ARCAL co-ordinator 
of Mexico 

Visit to the Nuclear Research Centre at Huarangal 
Meeting with Mr. Mourlon of the French Ate ::ic Energy 
Commission 
Meeting with Mr. Jorge Pascuali, national ARCAL co-ordinator 
of Bolivia 
Meeting with Mr. Sergio Rodríguez, national ARCAL co-
ordinator of Guatemala 
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Thursday, 21 May 1992 

09:00 - 10 
10:30-11 
12:00 - 13: 

14:00 - 16: 

16:30 - 17: 

30 
30 
00 

30 

30 

Friday, 22 May 1992 

09:00 - 13:30 

13:30 - 15:00 
16:00 - 18:00 
18:00 - 18:30 

Meeting at the Institute for Research on Nutrition (ARCAL IV) 
Meeting at the National Planning Institute 
Meeting with staff of the Maternity Hospital of Lima (ARCAL 
VIII) 
Meeting with Mr. Jose Antonio Dias Dieguez, national ARCAL 
co-ordinator of Brazil 
Meeting with Mr. Pierre den Baas, UNDP Resident 
Representative in Peru 

Participation in the IX Technical Planning and Co-ordination 
ARCAL Meeting 
Lunch offered by Mr. J. Dellepiane, President of IPEN 
Presentation of conclusions and recommendations 
Closing ceremony 

URUGUAY 

Monday, 25 May 1992 

09:00 - 10:30 

10:30 -12:00 
14:00 - 15:00 

15:00 - 16:00 

16:00 - 17:30 

Tuesday, 26 May 1992 

09:30- 11:00 

12:00 - 14:30 

14:30 - 16:00 

Meeting with Mr. Julio Riet, national ARCAL co-ordinator of 
Uruguay and Ms. Sylvia Fascioli at the National Directorate of 
Nuclear Technology 
Meeting with Mr. Rodolfo Roballos, ARCAL H co-ordinator 
Meeting at DNTN with Mr. Luis Loureiro, ARCAL X co-
ordinator and Ms. Ana Rebellatto 
Meeting at DNTN with Mr. Raúl Goyenola, ARCAL XI co-
ordinator 
Meeting at DNTN with Mr. Damián Mantrana, ARCAL I co-
ordinator and Mr. Alejandro San Pedro, Division of Radiation 
Protection and Nuclear Safety 

Visit to the Nuclear Medicine Centre and meeting with Dr. Javier 
Gaudiano and Dr. Alicia Aznarez in relation to ARCAL Vm 
Lunch at the SOHMA (Servicio de Oceanografía e Hidrografía de 
la Armada Nacional) 
Meeting at the SOHMA with Mr. Américo Kurucz, ARCAL XÏÏI 
co-ordinator and Mr. Carlos Martino, Director of SOHMA 
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16:00 - 18:00 Meeting at DNTN with Mr. Carlos Vera, ARCAL IV co-
ordinator, Mr. Rosario Odino (X-ray Fluorescence Laboratory), 
Mr. Jorge Rodríguez and Ms. Silvia Rodriguez (Ministry of 
Labour) and Ms. Silvia Aquinaga (National Directorate of the 
Environment) 

Wednesday, 27 May 1992 

09:30 - 13:00 Visit to the agricultural experimental station Las Brujas - National 
Agricultural Research Institute (INIA). Meeting with Ms. Anna 
Berretta, ARCAL VII co-ordinator, Mr. Armando Rabuffetti 
(Director of INIA), Mr. J. Villamil (Director of INIA-Las 
Brujas), Mr. F. Cappettini (INIA, La Estanzuela Experimental 
Station) and Mr. Pedro Blanco (INIA, Treinta y Tres-
Experimental Station) 

15:00 - 17:00 Meeting at DNTN with Mr. Rohr 'o Tagle, ARCAL m co-
ordinator, Mr. Baltar, Director of tne Direction of Veterinarian 
Laboratoires (DILAVE), and Ms. Teresa Alonso, research 
contract holder 

18:00 - 20:00 Meeting at DNTN with representatives of the National Atomic 
Energy Commission, Messrs. José Lorenzo of the Ministry of 
Foreign Affairs, Andrés Lallane, in representation of the 
University, and Armando Rabuffetti, in representation of the 
agricultural sector 

Thursday, 28 May 1992 

10:30 - 12:30 Meeting with Mr. Julio Riet and Ms. Sylvia Fascioli 
15:00 - 15:30 Meeting with the Resident Representative of UNDP in Uruguay, 

Mr. Paul van Hanswijck de Jonge 
16:00 - 16:30 Meeting with Mr. Gustavo Cersósimo, Sub-secretary, Ministry of 

Industry, Energy and Mines 
17:00 - 18:00 Meeting with the Director of the Department of Planning and 

Finances, Carlos Cat 
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ANNEXE 

LIST OF PEOPLE MET 

CHILE 

Chilean Nuclear Energy Commission (CChEN) 
Mr. Eduardo Bobadilla, President 
Mr. Germán Píderit, Executive Director 
Mr. Claudio Silva, Division of International Affairs 
Mr. Alvaro Guzmán, Head, Planning Division 
Mr. Luis Celaya, Planning Division 
Ms. Hilde Rohland, Planning Division 
Mr. Paulo Ferruz, Head, Department of Radiation Protection, and co-ordinator ARCAL I 
Mr. Mallén Gajardo, Director, La Reina Nuclear Centre, Head, Department of 

Applications and co-ordinator ARCAL II 
Ms. Lila Trujillo, Head, Library, and co-ordinator ARCAL X, La Reina Nuclear Centre 
Ms. Nuri Gras, Head, Neutron activation analysis, La Reina Nuclear Centre, and co-ordinator 

ARCAL IV 
Ms. Tatiana Rubio, Head, Irradiation laboratory, La Reina Nuclear Centre, and co-ordinator 

ARCAL VI 
Mr. Gonzalo Torres, Head, RECH-2 reactor, Lo Aguirre Nuclear Centre, and co-ordinator 
ARCAL V 

Pontificia Universidad Católica de Chile 
Dr. Arnaldo Foradori, Head, Nuclear Medicine laboratory, Faculty of Medicine, co-ordinator 
ARCAL V m 

Servicio Agrícola y Ganadero (SAG) 
Mr. Orlando Morales, Director, Department of Crop Protection 
Mr. Carlos Lobos Aguirre, Department of Crop Protection 
Ms. Patricia Lopetegui, Planning Unit, Department of Animal Protection 

National Institute for Agricultural Research (INIA) 
Mr. Pedro Baherle, Soil Fertility, La Platina Experimental Station 
Mr. Carlos Muñoz, Mutation breeding, ARCAL Vn 

University of Chile 
Mr. Francisco Brieva, Department of Physics, Faculty of Physical and Mathematical Sciences 
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UNDP Office - Santiago 
Mr. Luis Thais, Resident Representative 
Ms. Evelyn Nielsen, Programme Officer 
Mr. Michael Nebelung, Programme Officer 

PAO ornee - Santiago 
Mr. Rafael Moreno, Regional FAO Director 
Mr. Mario Vaughn, Regional Office for Crop Protection 
Mr. Juan Izquierdo, Regional Office for Crop Protection 

Ministry of Foreign Affairs 
Mr. Esteban Córdova, Head, Department of International Technical Co-operation 

ARGENTINA 

National Atomic Energy Commission (CNEA) 
Mr. Manuel Mondino, President 
Mr. Roberto Ornstein, Director, Division of International Relations 
Mr. Marcos Cohen, Division of International Relations, 

National ARCAL co-ordinator and co-ordinator ARCAL IV 
Ms. Griselda Alcina, Division of International Relations 
Ms. Leticia Scorza, Division of International Relations 
Mr. Elias Palacios, former co-ordinator for ARCAL I 
Mr. César Arias, co-ordinator ARCAL I 
Mr. Jorge Sinderman, co-ordinator ARCAL n 
Mr. Néstor Card, co-ordinator ARCAL III 
Ms. Alejandra Nardi, co-ordinator ARCAL X 

CEMIC — Centro de Educación Médica e Investigaciones Clínicas 
Dr. Ricardo Caro, co-ordinator ARCAL VID, Professor at Faculty of Pharmacy and 
Biochemistry of the University of Buenos Aires 
Dr. Zulema Farinati, CEMIC 
Dr. Carlos Nagle, Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET) 
Ms. Mabel Mandolesi, CNEA 

Pan-American Health Organization 
Ms. Caridad Borrás, Regional advisor for Latin America 

World Health Organization 
Dr. Gerald P. Hanson, Chief, Radiation Medicine 

UNDP - Buenos Aires 
Ms. Katisa Cekalovic, Acting Resident Representative 
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Federación de Sindicatos Unidos Petroleros del Estado 
Mr. Julio Nicolosi, Press secretary 
Ms. Patricia Galán, Co-ordinator for Environmental Issues 

Yacimientos Petrolíferos Fiscales (YPF) 
Mr. Raúl Guerini, Director of Technology 
Mr. Antonio Armilio, Deputy Director of Perforation Technology and Surface Operations, 

Department of Technology 
Ms. Marta Pires, researcher 

INTA — National Institute of Agricultural Technology 
Ms. María Elena Mongiardino, researcher 

INGEIS — Institute for Geochronology and isotope Geology 
Mr. Enrique Linares, Director 
Mr. Héctor Pan<*rello, co-ordinator ARCAL X m 

Ministry of Foreign Affairs 
Mr. Carlos A. Hernández, Office of International Safety 

VENEZUELA 

Ministry of Energy and Mines 
Mr. Abelardo López Villegas, Director, Office of Nuclear Affairs, and national ARCAL co-

ordinator 
Ms. Raquel Villalón, Office of Nuclear Affairs, liaison officer 
Mr. Iván Trujillo, Directorate of Geology, ARCAL I co-ordinator 
Ms. Yadira Rojas, Head of the Library, ARCAL X co-ordinator 

Central University of Venezuela 
Mr. Sergio López Barbella, Faculty of Agronomy, ARCAL m co-ordinator 
Mr. José Luis Cevallos, Faculty of Medicine, ARCAL Vin co-ordinator 
Mr. Alexis Rodríguez, Institute of Tropical Medicine 
Mr. Héctor González, Institute of Tropical Zoology 

University Simón Bolívar 
Mr. Eduardo Greaves, Department of Physics, ARCAL IV co-ordinator 

Venezuelan Institute for Scientific Research (IVIC) 
Mr. Hernán Carvajal, ARCAL V co-ordinator 
Mr. Alberto Darder, Nuclear Technology Unit, ARCAL n co-ordinator 
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Ultralab 

Mr. Iván Contreras, Director 

Los Andes University Mr. Manuel Oropeza, Institute of Nuclear Medicine 

Ministry of Environment and Renewable Natural Resources 
Mr. Jorge Alvarado, ARCAL XIII co-ordinator 
Ms. Evelyn Grünwaid, counterpart project RLA/2/006 

CUBA 

Executive Secretariat for Nuclear Affairs (Secretaria Ejecutiva para Asuntos Nucleares -
-SEAN) 
Ms. Felicia Ríos Brito, Division of Science and Technology 
Mr. Ramón Rodríguez Cardona, Division of Science and Technology 
Ms. Idania Soto García, Division of International Relations 

Nuclear Energy Information Centre (Centro de Información de la Energía Nuclear — 
CIEN) 
Mr. Evelio de la Sota, Director, ARCAL X co-ordinator 

Centre for the Application and Development of Nuclear Instrumentation 
(Centro de Aplicación y Desarrollo de la Instrumentación Nuclear -- CADIN) 
Mr. Wenselao Carreras, Director, ARCAL II co-ordinator 

Centre for Applied Studies in Nuclear Development (Centro de Estudios Aplicados al 
Desarrollo Nuclear - CEADEN) 
Mr. Daniel Codorniú Pujols, Director 
M.'. Mario Pomares, Deputy Director 
Mr. Aerulio Tulio Hernández, ARCAL IV co-ordinator 

Radiation Protection and Health Centre (Centro de Protección e Higiene de las 
Radiaciones - CPHR) 
Mr. Luis Jova Sed, Director, ARCAL I co-ordinator 

Centre for Animal Production Research (Centro de Investigaciones para el Mejoramiento 
Animal - CIMA) 
Dr. José Morales Carballo, Director, ARCAL HI co-ordinator 
Dr. Rodolfo Pedroso, Head, Laboratory of Biochemistry and Radioimmunoanalysis 
Ms. Noelia Sotolongo, Animal Reproduction 
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Institute for Veterinary Medicine (Instituto de Medicina Veterinaria — IMV), Ministry 
of Agriculture 
Dr. Adela Encinosa, Deputy Director, Ministry of Agriculture 

Veterinary Diagnosis Laboratory, Ministry of Agriculture 
Dr. Iris Sánchez González 
Dr. Aleida Villa 

National Centre for Animal Health (Centro Nacional Sanidad Agropecuaria — CENSA), 
Ministry of Higher Education 
Dr. Julia Nöda 

Institute for Rice Research (Iustituto de Investigaciones del Arroz — HA), Ministry of 
Agriculture 
Mr. Alfredo Gutiérrez, Director 
Mr. Juan Deus Rentería, ARCAL VII co-ordinator 
Mr. Jorge Rodríguez, Head, Department of Genetics and Plant Breeding 
Mr. Rubén Alfonso, Researcher 

Agricultural Research Institute (Instituto de Investigaciones de Ciencias Agrícolas — 
INCA) 

Ms. Caridad González, Researcher 

Ministry of Agriculture 
Mr. José Manuel Carballal, Director of the Department of Science and Technology 
Mr. Teodoro López, Deputy Director, Department of Science and Technology 
Ms. Aleida Labrada, Head, Department for the Application and Development of Nuclear 
Techniques in Agriculture, ARCAL XI co-ordinator 
National Institute of Endocrinology and Metabolic Diseases (Instituto Nacional de 
Endocrinología y Enfermedades Metabólicas — INEM), Ministry of Public Health 
Dr. Oscar Díaz Díaz, Deputy Director 
Ms. Silvia Blanca, Head Radioimmunoassay Laboratory, ARCAL V in co-ordinator 
Dr. Celeste Arrans Calzada, Head Diagnostic Methodology Laboratory 
Dr. María Emilia Rodríguez, Head, Thyroid Hormones Laboratory 

Hospital Hermanos Ameyeriras 
Dr. Nora Cañizares, Director 

Ms. Concepción Almanza, Thyroid Hormones Laboratory 

Hospital Luis Díaz Soto Ms. Elena Martínez, Laboratory of Biochemistry and Radioimmunoassay 
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Hospital Freyre de Andrade 
Ms. Mayra Rodríguez, Head of the Laboratory 

Institute for Fundamental Research on Tropical Agriculture (Instituto de Investigaciones 
Fundamentales de la Agricultura Tropical — INIFAT) 
Mr. Rodolfo Rodríguez Nodal, Director 
Ms. Susana Pérez, Head, Plant Breeding Laboratory 
Ms. María Rosa Elena Romero, Head, N-15 Laboratory 
Ms. Zoila Fundora, Head, Department of Mathematics 
Ms. Helen Walter, Head, Radiation Protection Service 
Mr. Carlos Alvarez, Head, P-32 Laboratory 
Mr. Alberto Ravelo, Division of Science and Technology 

Ministry of Basic Industry 
Mr. Manuel Núñez 

Research Institute for the Food Industry (Instituto de Investigaciones de la Industria 
Alimenticia — HIA) 
Mr. Jesús Yanes Querejeta, Head, Food Irradiation Plant, ARCAL VI co-ordinator 
Ms. Rosa María Salcines, Head, Investment Group 
Mr. Idelfonoso Arencibia, Head, Operation of the Food Irradiation Plant (PIA) 

National Institute for Hydrological Resources (Instituto Nacional de Recursos Hidráulicos 
- INRH) 
Ms. Daniela Arellano, Director, Department of Science and Technology 
Mr. Leslie Moreno, Project ARCAL XIII 
Ms. Minerva Duarte 

COSTA RICA 

Atomic Energy Commission of Costa Rica 
Mr. Enrique Góngora, President of the Atomic Energy Commision 
Ms. Lilliana Soli's Diaz, Director General, national ARCAL co-ordinator 
Mr. Solón Contreras Garbanzo, former national ARCAL co-ordinator 
Ms. Patrica Mora, ARCAL I co-ordinator 
Mr. Germán Ching, former ARCAL II co-ordinator 

University of Costa Rica 
Ms. Ana I. Alvarado Silesky, Research Centre for Food Technology (CITA), ARCAL VI co-
ordinator 
Dr. Adrián Araya, Director of the Library, Documentation and Information Systems 
Ms. Aurora Zamora, University of Costa Rica Library, ARCAL X co-ordinator 
Mr. Alfonso Salazar, Laboratory of Applied Physics, ARCAL IV co-ordinator 
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Mr. Ricardo Jiménez, Head, Nuclear Physics Laboratory 
Mr. Mario Umaña, School of Physics, ARCAL n co-ordinator 

National University (UNA) 
Mr. Federico Güendel, research vice-rector of the National University (UNA) 
Mr. Jorge Madríz, School of Agriculture, ARCAL VII co-ordinator 
Mr. Rafael Salazar, School of Agriculture 
Mr. Daniel Rueda, School of Agriculture 
Ms. Juana Maria Coto, School of Agriculture, UNA representative at the Atomic Energy 

Commission 
Ms. Jenny Reynolds, School of Biological Sciences 
Mr. Lionel Fernández, EI Pelón Station 

Ministry of Health 
Dr. Rodolfo Castro 
Mr. Luis A. Bermúdez 
Mr. Rafael Vega (Ministry of Health) 

Ministry of Foreign Affairs 
Mr. Victor Monge, Assistant Director of the Department of Multilateral Relations 
Mr. Warner Sanabria, Division of Environmental Affairs 

National Service for Underground Water, Irrigation and Drainage (Servicio de Aguas 
Subterráneas, Riego y Avenamiento -SENARA) 
Ms. Alicia Gómez, ARCAL XIII co-ordinator 

Costa Rican Institute for Aqueducts and and Sewer Systems (Instituto Costarricense de 
Acueductos y Alcantarillados) 
Mr. Hugo Rodriguez, former ARCAL XIII co-ordinator 

Costa Rican Institute of Electricity (ICE) 
Mr. Rodrigo Corrales, former ARCAL XII co-ordinator 
Mr. Leonel Vaca, former ARCAL XII co-ordinator 

Costa Rican Institute of Research and Training in Nutrition and Health (Instituto 
Costarricense de Investigación y Enseñanza en Nutrición y Salud - INCIENSA) 
Ms. Sara Rodríguez , ARCAL VIH co-ordinator 

San Juan de Dios Hospital 
Dr. Ligia Pérez 

UNDP - San José 
Ms. Sonia Mendieta 
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Agricultural School for the Humid Tropical Region (Escuela de Agricultura de la Región 
Tropical Húmeda -E.A.R.T.H.) 
Dr. Richard Taylor, former ARCAL in co-ordinator 

PERU 

IPEN — Peruvian Institute for Nuclear Energy 
Mr. José Dellepiane Massa, President of IPEN 
Mr. Conrado Seminario Arce, IPEN Executive Director and ARCAL national co-ordinator 
Mr. Rubén Rojas, ARCAL IV co-ordinator 
Mr. Eduardo Montoya Rossi, ARCAL IV Co-ordinator 
Mr. Alfredo Díaz Fuentes 
Mr. Eduardo Medina, ARCAL I co-ordinator 
Dr. Sylvia Vásquez, ARCAL VIII co-ordinator 
Mr. Edwin Landa Cifuentes, ARCAL II co-ordinator 
Ms. Irma López de Castillo, ARCAL X co-ordinator 
Mr. Agustín Zúñiga, ARCAL V co-ordinator 
Mr. Santiago Regalado, ARCAL I co-ordinator 
Mr. Pedro Valdivia, ARCAL I 
Ms. Nora Colman, ARCAL I 
Mr. José Luis Azabache, ARCAL I 

La Molina Agrarian University 
Mr. Marín Romero-Loli, ARCAL VII co-ordinator 

San Marcos University 
Ms. Luisa Echeverría 
Mr. Felipe San Martín 
Mr. Armando Hung 
Ms. Ana María Espinoza 

Institute for Research on Nutrition (ARCAL IV) 
Mr. Guillermo López de la Romaña, Director 
Ms. Mary E. Penny, Research Director 
Mr. Nelly Zavaleta 
Ms. Rocío Berlaga 
Ms. Maria Elena Arrieta 

National Planning Institute 
Ms. Gloria Guerrero 
Mr. Carlos Alcazar 
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Maternity Hospital of Lima (ARCAL VHI) 
Ms. Gloria Larrambure 

U N D P - L i m a 

Mr. Pierre den Baas, UNDP Resident Representative in Peru 

National ARCAL Co-ordinators 
Ms. Esther Urbano, national ARCAL co-ordinator a.i. of Colombia 
Mr. Patricio Peñaherrera, national ARCAL co-ordinator of Ecuador 
Mr. Eloy Gibbs, national ARCAL co-ordinator of Panama 
Ms. Virginia Romero, national ARCAL co-ordinator of Paraguay 
Mr. Fernando Iturbe, national ARCAL co-ordinator of Mexico 
Mr. Jorge Pascuali, national ARCAL co-ordinator of Bolivia 
Mr. Sergio Rodriguez, national ARCAL co-ordinator of Guatemala 
Mr. Jose Antonio Dias Dieguez, national ARCAL co-ordinator of Brazil 
Representatives of donor countries 
Mr. Mourlon, French Atomic Energy Commission 

URUGUAY 

National Atomic Energy Commission (CNEA) 
Mr. Julio Riet, Chairman 
Mr. José Lorenzo, Ministry of Foreign Affairs 
Mr. Andrés Lallane, representative of the Universities 
Mr. Armando Rabuffetti, representative of the agricultural sector 

National Directorate of Nuclear Technology (DNTN) 
Mr. Julio Riet, Director, national ARCAL co-ordinator of Uruguay 
Ms. Sylvia Fascioli 
Mr. Rodolfo Roballos, ARCAL II co-ordinator 
Mr. Luis Loureiro, ARCAL X co-ordinator 
Ms. Ana Rebellatto, librarian 
Mr. Raúl Goyenola, ARCAL XI co-ordinator 
Mr. Damián Mantrana, ARCAL I co-ordinator 
Mr. Alejandro San Pedro, Division of Radiation Protection and Nuclear Safety 
Mr. Carlos Vera, ARCAL IV co-ordinator 
Mr. Rosario Odino (X-ray Fluorescence Laboratory) 
Mr. Jorge Rodríguez 

Ministry of Industry, Energy and Mines 
Mr. Eduardo Ache, Minister of Industry, Energy and Mines 
Mr. Gustavo Cersósimo, Sub-secretary 
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Planning and Budget Office 
Mr. Carlos Cat, Director 

Hospital de Clínicas, Nuclear Medicine Centre 
Dr. Javier Gaudiano 
Dr. Alicia Aznarez 

Nuclear Research Centre (Centro de Investigaciones Nucleares — CIN) 
Mr. Andrés Nappa 

Océanographie and Hydrographie Service of the National Navy (Servicio de Oceanografía 
e Hidrografía de la Armada Nacional — SOHMA) 
Mr. Carlos Martino, Director of SOHMA 
Mr. Américo Kurucz, ARCAL XIÜ co-ordinator 

Ministry of Labour 
Ms. Silvia Rodríguez 

National Directorate of the Environment 
Ms. Silvia Aquinaga 

National Agricultural Research Institute (INIA) 
Mr. Armando Rabuffetti (Director of INIA) 
Mr. J. Villamil, Director, Las Brujas Experimental Station 
Ms. Anna Berretta, Las Brujas Experimental Station, ARCAL VII co-ordinator 
Mr. F. Cappettini, La Estanzuela Experimental Station 
Mr. Pedro Blanco, Treinta y Tres-Experimental Station 

Division of Veterinarian Laboratories (DILAVE) 
Mr. Baltar, Director of the Direction of Veterinarian Laboratoires (DILAVE) 
Ms. Teresa Alonso, research contract holder 

University of the Republic 

Mr. Roberto Tagle, Faculty of Veterinary Science, ARCAL in co-ordinator 

UNDP - Montevideo Mr. Paul van Hanswijck de Jonge, UNDP Resident Representative 
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ANNEX F 

GRAPHICAL PRESENTATION OF ARCAL DATA 
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DISTRIBUTION OF ARCAL COURSE PARTICIPANTS, 
BY PROJECT, 1983 - MARCH 1992 
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LATIN AMERICAN AND NON-LATIN AMERICAN EXPERTS 
WHO HAVE CONDUCTED MISSIONS UNDER ARCAL PROJECTS 

1983 - MARCH 1992 

ARCAL PROJECTS 

RLAIOI006 
RLA/0/009 
RLA/2/003 
RLA/4/006 
RLAI4/0Q7 
RLA/4/008 
RLA/5/019 
RLA/5/020 
RLA/5/02Í 
RLAI5/023 
RLA/5/028 
RLA/6/011 
RLA/8/014 
RLA/9/009 
RLA/9/011 

4 0 60 
NUMBER OF EXPERTS 

100 

LATIN AMERICAN EXPERTS |§ NON-LATIN AMERICAN EXPERTS 

Fig. 11 
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ANNEX G 
ARCAL GUIDELINES AND "LINES OF ACTION" 

GUIDELINES 

FOR REGIONAL CO-OPERATION ARRANGEMENTS FOR THE ADVANCEMENT 

OF NPCIEAR SCIENCE AND TECHNOLOGY IK LATIN AMERICA 

The scope. purpose, guiding principles and implementing 
procedures of Regional Co-operation Arrangeaient s for the 
Advancement of Nuclear Science and Technology in Lacla America-

v 
(ARCAL) are set out below to serve as Guidelines for such 
arrangements between rwo or more Menter States in Latin Aaerica and 
the IAEA. 

X- Scopç and Purpose of rhe Arrangements 

1.1. The regional co-ope ration arrangements referred to as AKCAL 
are established under the aegis of the IAEA to provide a framework 
within which Member States in Latin Aaerica may co-operate on such 
jolnc projects in the areas of nuclear science and technology as 
may be considered useful to then. 

1.2. The objective of Joint projects set up under ARCAL is ro 
achieve self-sufficiency In various applications of nuclear science 
and technology as a contribution to the social and econonic 
development of rhe countries concerned. 

II- Guiding Principles 

2.1. The participation of any State in ARCAL will be at its 
discretion. 

2.2. The States participating in ARCAL will among themselves define 
the alms, scope, duration, priorities and implementing phases of 
each Joint project. In this process, the IAEA nay serve to the 
extent necessary as technical adviser. 
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2.3. In proposing co-operative projects account should be taken of 
their potential socio—econo&lc benefit and their technical 
feasibility. 

2.4- Any Joint project agreed upon should be open to the 
participation of any other Member States to whom the project is of 
interest. 

2.5. To the extent feasible, use should be made of institutions, 
t 

facilities and expertise available within the region la relation to 
advisory services and training activities, and short-tern training 
should be carried out within the region. 

2.6. Joint projects established under ARCAL are intended to be 
complementary to other bilateral or multilateral arrangements for 
co—operation or assistance in the same areas a n d not to substitute 
for them. 

2.7. Organizational arrangements for joint projects should be as 
simple as possible and should take account of existing 
infrastructures in the participating countries. 

III. Inplementlng Procedures 

3.1. Any national nuclear energy authority in Latin America may 
participate in ARCAL by notifying its acceptance of these 
Guidelines to the Director General of the IAEA. Such acceptance 
will remain valid as long as it is not terminated by notice In 
writing to him. 

3.2. Project co-ordination vlll be achieved by means of project 
co-ordinators at the national level who will be expected to aeet at 
least once a year with their counterparts. 

3.3. Co-ordination ar. the regional level in respect of all ARCAL 



- 3 -

projects will be achieved by an annual meeting of senior officials 
from national atomic energy authorities of the participating Scares. 

3.4. For proper co-ordination of co-operative activities In 
relation to the IAEA, a meeting of representatives of the States 
participating In ARCAL will be held each year In conjunction with 
the General Conference of the" IAEA. 

3.J. The IAEA will periodically inform the participating States of 
the status of all ARCAL project activities, and will take such 
action as appropriate to co-ordinate these activities with those of 
a similar nature carried our by other organizations or Member 
States outside the region. 

3.6. Co—operative projects may be proposed in writing to the IAEA 

by any State participating in ARCAL. and the IAEA will notify the 
other participating States of any such proposals. If another or 
more States express interest in participating in a proposed 
project, the IAEA will take further steps towards the establishment 
of the project, within the limits of the technical and financial 
resources available. 

3.7. For the establishment of any joint projects, letters will be 
exchanged between the IAEA and the competent national authorities 
of the participating States, which «ill specify, inter alia: 

(a) the nature, purpose and duration of the project, the 
parties to it and the implementing procedure; 

(b) the safety standards and measures to be applied to the 
project, as appropriate; 

(c) the implementation of the project in a manner consistent 
with che IAEA Statute; 
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(d) the contributions of the parties In Technical personnel, 
facilities and equipment or otherwise; 

(e ) t he liability. If any, of rhe parties; and 

(f) any other provisions as appropriate. 

3 . 8 . The IAEA will endeavour to support any co-operative projects 
thus established by means of its research c o n t r a c t s . technical 
assistance and other programmes. Any support so. provided will be in 
accordance with the applicable IAEA rules and procedures. 

3-9. Vlrh the consent of the parties to a joint project, the IAEA 
may invite Interested institutions in any other Member Sr.are 10 be 
associated with, or to make contributions for, the Implementation 
of the project. 

3*10- Any proposed changes to these Culdellnes will be subject to 
prior consultations among the States participating In AKCAL and the 
IAEA with' a v i e w to agreement on such changes. 



GUIDELINES FOR REGIONAL CO-OPERATION ARRANGEMENTS FOR THE ADVANCEMENT OF 
NUCLEAR SCIENCE AND TECHNOLOGY IN LATIN AMERICA 

AND THE CARIBBEAN 

The scope, purpose, guiding principles and implementing procedures of Regional Co-operation 
Arrangements for the Advancement of Nuclear Science and Technology in Latin America and 
the Caribbean (ARCAL) are set out below to serve as Guidelines for such arrangements between 
two or more member States in Latin America and the Caribbean, and the IAEA. 

1 .Scope and Purpose of the Arrangements 

1.1 .The regional co-operation arrangements referred to as ARCAL are established under the 
aegis of the IAEA to provide a framework within which member States in Latin America and the 
Caribbean may co-operate on such joint projects in the areas of nuclear science and technology 
as may be considered useful to them. 

1.2.The objective of joint projects set up under ARCAL is to achieve self-sufficiency in various 
applications of nuclear science and technology as a contribution to the social and economic 
development of the countries concerned. 

2.Guidina Principles 

2.1.The participation of any State in ARCAL shall be at the discretion of that State, which shall 
notify the Director General of the IAEA, through its national nuclear energy authority, of its 
acceptance of these Guidelines. Such acceptance shall remain valid until such time as written 
notification of its termination is submitted to the Director General of the IAEA. 

2.2.Any State participating in ARCAL may propose the establishment of a joint project. 

2.3.ln proposing joint projects account will be taken of their potential socio-economic benefit and 
their technical feasibility as well as their consistency with the IAEA Statute. 

2.4.Any joint project agreed upon should be open to the participation of any other ARCAL 
Member States to whom the project is of interest. 

2.5.TO the extent feasible, use should be made of institutions, facilities and expertise available 
within the region In relation to advisory services and training activities. 

2.6 Joint projects established under ARCAL are intended to be complementary to other bilateral 
or multilateral arrangements for co-operation or assistance in the same areas and not to 
substitute for them. 

2.7.0rganizational arrangements for joint projects should be as simple as possible and should 
take account of existing infrastructures in the participating countries. 
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2.8.Subject to its applicable laws and regulations, each ARCAL Member State participating in any 
joint project will: 

(a)make available to each such project the physical infrastructure and personnel considered 
necessary to achieve the stated purposes; 

(b) take the necessary measures to ensure that personnel from other participating 
States and from the IAEA are able to participate effectively in the activities carried 
out on its territory, and also to ensure that Its own nationals are able to take part 
in activities due to be carried out in other participating States; 

(c) contribute financially or otherwise to the effective execution of each such project 
and may also offer to so contribute to other joint projects; 

(d) submit to the IAEA in January an annual report on the activities carried out in 
connection with each such project, and send a copy thereof to each ARCAL 
member State. 

2.9. The national body responsible for nuclear energy in each State participating in ARCAL will 
ensure the participation of such of the other national bodies of that State as have competence 
in the field of each joint project in which that State is participating. 

III. Implementing Procedures 

3.1. Joint projects moy be proposed in writing to the IAEA by any State participating in ARCAL, 
and the IAEA will notify the other participating States of any such proposals. 

3.2. Proposals notified under paragraph 3.1. will be considered by the Technical Co-ordination 
Meeting referred to in paragraph 3.5 which will make recommendations to the Meeting of 
Representatives referred to in paragraph 3.6. regarding the approval of proposed joint projects 
and, with respect to each joint project recommended for approval, recommendations regarding: 

(a) the nature, purpose, duration and activity plans of the project and the ARCAL 
Members participating in it; 

(b) the budget requirements for the project arid ways and means of funding; 

(c) the safety standards and measures to be applied to the project; 

(d) the contributions (technical personnel, facilities, equipment or otherwise) of 
participating ARCAL States; 

In this process the IAEA may serve to the extent necessary as technical adviser. 

3.3. Subject to available resources, the IAEA will endeavour to support joint projects 
established under these Guidelines by means of its research contracts, technical assistance and 
other programmes. Furthermore, it will endeavour to identify additional sources of funds. Any 
support so provided will be in accordance with the IAEA principles, rules and procedures 
applicable to such programmes. 



3.4. Co-ordination of the implementation of individual joint projects will be achieved by means 
of project co-ordinators at the national level who will be expected to meet once every two years 
with their counterparts. 

3.5. Co-ordination at the regional level with regard to all ARCAL projects will be achieved 
through a Technical Co-Ordination Meeting to be held each year among national co-ordinators. 
who are to be senior officials from the national bodies responsible for nuclear energy in the 
participating ARCAL States. The Meeting will: 

(a) consider proposed joint projects and make recommendations relating to them to 
the Meeting of Representatives referred to in paragraph 3.6., in accordance with 
paragraph 3.2.; 

(b) determine the details for the implementation of such joint project approved by the 
Meeting of Representatives; 

(c) establish and modify, according to circumstances, the project activities to be 
assigned to each participating ARCAL State, subject to the consent of that State; 

(d) supervise the implementation of joint projects established in accordance with 
these Guidelines; 

(e) consider any matter referred to it by the Meeting of Representatives; and 

(f) prepare and submit to the Meeting of Representatives, conclusions and 
recommendations relating to joint projects and monitor the fulfillment of such of 
those recommendations as are adopted by the Meeting of Representatives; 

At the conclusion of each Technical Co-ordination Meeting the chairpersons will send a 
copy of the final document of the Meeting to each ARCAL Member State. 

3.6. To provide support in the formulation of general policies for ARCAL, to strengthen co-
ordination of co-operation activities in relation to the IAEA and to decide which joint projects are 
to be approved, a Meeting of Representatives of the States participating in ARCAL will be held 
each year in conjunction with the General Conference of the IAEA. 

The Meeting will have the following responsibilities: 

(a) to consider and, having regard to the recommendations of the Technical 
Co-ordination Meeting referred to in paragraph 3.2., approve the joint projects 
proposed by the States participating in ARCAL and to refer back to national co-
ordinators for review at the next Technical Co-ordination Meeting any project to 
which a reservation of objection has been made in the Meeting of 
Representatives; 

(b) to consider the conclusions and recommendations made by the Technical 
Co-ordination Meeting pursuant to paragraph 3.5.(f): and 

(c) to consider other matters relating to the promotion and co-ordination of joint 
projects in accordance with the provisions of paragraph 1.1. 



3.7. The IAEA will periodically inform the participating States of the status of all ARCAL project 
activities, and will take such action as appropriate to co-ordinate these activities with those of a 
similar nature carried out by other organizations or Member States outside the region. 

3.8. With the consent of the parties to a joint project, the IAEA may invite interested institutions in 
any other Member State to be associated with, or to make contributions for, the implementation 
of the project. 

3.9. Any proposed changes to these Guidelines will be subject to prior consultations among the 
States participating in ARCAL and the IAEA with a view to agreement on such changes. 

Vienna, 24 September 1992 



UNES OF ACTION FOR THE SECOND PHASE OF THE ARCAL PROGRAMME 

I. GENERAL CONSIDERATIONS 

The ARCAL programme came into operation in 1985. and over the past five years has 
proved an effective means for strengthening technical co-operation between developing 
countries in Latin America. Through the establishment of various projects in fields in which nuclear 
technology can be of assistance, a number of countries have been able to gain sufficient 
knowledge in the nuclear field to enable them to solve problems of a social and economic 
nature. 

The growing number of countries participating in the ARCAL programme bears witness to 
the interest among countries of the region in combining efforts to solve shared problems, utilizing 
to a large extent the infrastructures already present in the countries involved. 

During the first phase of ARCAL. covering the period 1985-89. both the Programme 
members and the Agency have gained significant experience: the participating countries have 
built up effective mutual relationships in the nuclear field; the projects represent a good 
complement to the Agency's regular technical co-operation programme; the countries of Latin 
America have developed new forms of mutual co-operation; and under various projects a large 
number of people have been successfully trained to the required standard. 

The second phase of the ARCAL programme will cover the period 1990-94. In the light of 
the experience gained through the various projects undertaken during the first phase, the 
following lines of action have been drawn up in accordance with the Programme guidelines. 

II. LINES OF ACTION 

(a) Policies 

To improve the scientific level and increase the utilization and transfer of 
appropriate nuclear technologies, with the aim of helping to solve social and 
economic problems affecting the Region. 

To strengthen and broaden the framework for the development of co-operation 
in the nuclear field, so that in each participating country co-operation can be built 
up between all institutions with an interest in the use of nuclear technology. 

To consolidate the different aspects of the programme, i.e. policies, programming, 
implementation and distribution of funds. 

(b) Guidelines 

To support the consolidation of the ARCAL programme by drawing up a normative 
document containing all procedures and recommendations emanating from 
meetings of National Co-ordinators. 
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To step up the development of technical co-operation between developing 
countries (TCDC). making full use of the infrastructures already present in the 
countries of the Latin America region. 

To maintain a reasonable number of projects within the Programme in such a way 
that their implementation remains assured. 

During the second phase of the Programme, the participating countries should 
play a stronger role in the planning and implementation of the projects. 

(c) Measures to be taken 

(1) The participating countries 

Shall act in strict compliance with the above-mentioned Normative 
Document 

Shall establish committees or national agreements relating to 
participation in the Programme by representatives of different 
sectors; 

Shall adopt the necessary measures to ensure that the products or 
services developed continue to be provided following completion 
of the corresponding projects; 

Shall continue in their efforts to make resources available to the 
various projects, since the main objective ot ARCAL is not to 
provide infrastructures to its members, but rather to enable them to 
share the specialized facilities and knowledge available within the 
region. 

(2) The projects 

The national counterparts of a project must be the most suitable ones for 
the job, in order to ensure that full use is made of the end results and that 
the country concerned receives all benefits deriving from the project. 

The projects must be eminently practical in nature, with objectives that can 
be achieved within the period specified. Furthermore, they should include 
Co-ordinated Research Programmes and workshops aimed at solving 
specific problems. 

An appropriate level of interaction must be established between the 
projects, involving increased use of the training, supplies and sen/ices 
opportunities offered by the projects of a general nature. 

There must be closer monitoring of the participation by countries in 
particular ARCAL projects, in order to determine the level of that 
participation. 
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Project activities should preferably be assigned to the least developed 
countries, provided they have a minimum infrastructure for carrying out 
those activities. 

(3) Financial resources 

Funds supplied by the Agency should preferably be used in support of 
projects which were accorded high priority at the Fifth Planning and 
Technical Co-ordination Meeting. 

It is also necessary to identify possible donors for the projects, in which 
connection one strategy involves preparatory or technical review missions 
carried out jointiy with representatives of the potential donor. 

(4) The Agency 

Shall act in strict compliance with the above-mentioned Normative 
Document; 

Shall supervise closely the main ARCAL activities during the 
planning and implementation stages; 

Shall establish an information system to centralize all data related 
to ARCAL; 

Shall allocate the necessary funds for administrative support to the 
ARCAL programme; 

Shall produce formats for the presentation of various types of report 
relating to ARCAL activities; 

Shall regularly publish the ARCAL bulletin. 

(5) National Co-ordinators 

Shall carry out their duties in full; 

Shall appoint project co-ordinators with the necessary qualifications 
to assure the success of their mission. On the basis of a study of 
their background, those responsible for the overall co-ordination of 
ARCAL will be empowered to make pertinent suggestions and to 
offer advice where required. A project co-ordinator should, 
whenever possible, carry out this function throughout the duration 
of the project; 

Shall inform the Agency of events within their respective countries 
which have a bearing on ARCAL project activities, including those 
which are not being carried out under their auspices. 
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