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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 implementation 

Issues are from time to time 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 oí the Evaluation Section, Department 

of Technical Co-operation, with the assistance of relevant staff in the Agency and, 

occasionally, outside experts. Upon completion, each Special Evaluation is submitted to 

the Deputy Director General, Department of Technical Co-operation. 
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E X E C U T I V E S U M M A R Y 

At the start of the Agency's technical co-operation activities in 1958, many of its 

developing Member States were just embarking on nuclear activities. To make basic 

nuclear training available for these countries became the first concern of the Agency and 

initially fellowships constituted more than 80% of the assistance provided. During the 1960s, 

while the programmes' expert and equipment components grew steadily, fellowships still 

represented more than 50% of the assistance provided to individual Member States. As 

counterpart institutions slowly build up small cadres of qualified staff, the share of training 

in the Agency's programme of technical co-operation became less dominant and, by 1986, 

only 22% of the funds spent on country programmes were devoted to fellowships. 

In the Africa region, where the share of fellowship training provided to individual 

Member States had dropped even below the 20% mark, and where the participation in 

group training events was the lowest of any region, this was having serious consequences 

on manpower development, as was pointed out in two separate evaluations. 

To ensure improved control, and equity between regions, the Agency in 1989 

introduced a significant Innovation by including in the programme for the funding of 

fellowships and scientific visits that were not approved as part of an Agency-assisted 

project, a regional manpower development project for each of the four geographical 

regions: Africa, Asia and the Pacific, Latin America, and Middle East and Europe. 

The main purposes of this evaluation were to: 

(1 ) Review the overall situation in Africa with regard to available manpower and 

manpower development in the nuclear fiöld and, in particular, assess 

whether the situation has improved since the 1987 evaluation, taking into 

account both individual training through fellowships and scientific visits and 

training provided to Africans through regional and interregional group 

training events sponsored by the Agency. 
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(2) Assess the extent to which: 
(i) The regional manpower development project has ensured an 

appropriate share of fellowship and scientific visit awards for the 

Africa region; 

(ii) Priority development needs of African Member States for essential 

national expertise in the Agency's areas of competence are being 

increasingly met under the new system. 

(3) Assess the extent to which the project has ensured improved control and 

administration of the requests for fellowships and scientific visits being 

submitted by the countries in the region, with particular emphasis on: 

(i) The adequacy under the new system of the process and procedures 

by which the need for training through fellowships and scientific visits 

is determined, and by which fellows are nominated for training; 

(ii) The efficiency and effectiveness of the new system for the selection, 

award, placement and administration of fellowships and scientific 

visits. 

(4) Determine any adjustments to the new system that may be required, taking 

into account the special needs of the countries in the Africa region. 

The evaluation was conducted in three phases: As a first step, a questionnaire was 

sent to national liaison officers in the region to collect Information on the current manpower 

situation in the region as a whole. Secondly, an in-depth analysis was undertaken of 

relevant data available at Agency Headquarters. Finally, a mission was undertaken to the 

region in September 1992 by two outside consultants for an in-depth evaluation of the 

current manpower situation in four selected countries. 

FINDINGS A N D C O N C L U S I O N S 

The region of Africa continues to lag far behind acceptable standards of both 

economic and social development. Low life expectancy, poor access to health services 

and safe water; insufficient supply of, and high dependence on, imported food; and low 

adult literacy coupled with a low number of mean years of schooling; all point to the fact 

that the greatest development needs of the region are In the areas of agriculture, human 

health, education and development of water resources. 
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National economic and scientific development plans exist in almost all countries of 

the Africa region. Within these development plans the three major areas of concern are 

agriculture/water resource development, health, and manpower development and 

education. The countries' technical co-operation programmes with the Agency on the 

whole follow these priority areas and are an integral part of the national development plan 

in most countries. Selected nuclear techniques have been introduced to improve and 

complement on-going national development activities. The integration of technical co-

operation activities into the national development plan indicates that they are supported 

by the Government, which is essential for the success of the programme. 

Long-term manpower development plans are also established in the great majority 

of the countries but the training of nuclear scientists and technicians is included in these 

plans in only about one-half of the countries, which shows that this training is, generally, not 

accorded high priority. It would also seem to point to a certain lack of awareness on the 

part of the national manpower planning authorities concerned as to the usefulness and 

applicability of nuclear techniques in a number of national priority areas, and to the 

significance of appropriate training for the use and safe handling of these techniques. 

Since experience has shown that strong Government commitment to and support of a 

nuclear programme are also essential for the success and viability of the training provided, 

it is important that the national planning authorities are briefed accordingly, to ensure that 

the training of nuclear scientists, engineers and technicians will become an integral part 

of the long-term national manpower development plan where this is not yet the case. 

At least some opportunities exist in about 60% of the countries in the region for 

training in selected areas of nuclear science and technology, but only 20% of the countries 

provide training up to the MSc/PhD leve¡. The number of trainees in nuclear science and 

technology graduating each year from national institutions is very small and cannot be 

considered adequate to satisfy existing manpower needs of the country concerned and of 

the region as a whole. Very few - if any - opportunities for nuclear training abroad are 

available for candidates from the region other than those funded by the Agency. There is 

very little awareness at the national level as to the actual training needs in the nuclear field 

in most countries of region, underlining the importance of the role of the Agency, not 

only as a provider of training, but also as an adviser on assessing training needs at the time 

national development plans are established. 
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The training provided in the past by the Agency to African Member States has been 

extremely useful and, a1 least In the four countries visited by the evaluation mission, the vast 

majority of recipients are still in their respective countries, and mostly working in the field for 

which they were trained. Many of those trained in earlier years have since advanced to 

senior positions, and in most cases former fellows have passed on their knowledge to others. 

However, despite the considerable amount of training already provided to the region over 

the past 30 years, more training will need to oe provided for many years to come - ranging 

from long-term basic training in the case of the Least Developed Countries, to short-term 

specialized training in the case of the more advanced countries in the region - to ensure 

a sufficiently broad base of trained national manpower in the region to carry out research, 

development and practical application of atomic energy for peaceful purposes. 

There is evidence that a lack of internal communication has in some countries 

prevented the required training from being provided. Some national institutions are not 

even aware of the Agency's fellowship programme, others receive the notifications for 

regional and interregional training courses too late or not at all. There seems to be a need 

in some countries for the Agency's official counterparts to improve the prompt dissemination 

of information on the Agency's training opportunities to all interested institutions. In the case 

of countries with inadequate internal communication systems which may result in 

notifications of training courses reaching interested institutions too late, the Agency could 

assist by using faster modes of communication, such as DHL, for their letters of invitation to 

Governments, and by directly informing national counterpart institutions at the same time. 

In view of the expressed great need in the region for qualified technicians for 

nuclear instrument maintenance and repair, the evaluation particularly endorses the plans 

to establish a regional centre for equipment maintenance in Ghana, where it is hoped that 

training opportunities will be available to candidates from all countries in the region. 

Additional training is also required in the areas of radiation protection and radioactive 

waste management, particularly in one of the countries visited by the evaluation mission, 

where existing practices are far from meeting the standards of the Agency and/or the 

International Commission on Radiological Protection (ICRP). 
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With regard to the regional project RAF/0/003. Manpower Development in 1he Africa 

Region, its objectives have been achieved. The introduction in 1989 of a regional 

approach to the allocation of funds for the Agency's fellowships and scientific visits 

programme has since ensured a more equitable share for Africa, and has brought about 

a significant actual Increase in the training provided to the region, a development that is 

to be welcomed in view of the greater needs of the region. The regional project has, 

however, not ensured a more equitable distribution of the training awarded among the 

countries within the region, and more attention needs to be given to this issue. One way 

of achieving more equity within the region would be to reserve the regional approach for 

the advancement of less developed countries only, while dealing with the more advanced, 

major recipients of training strictly through national manpower development projects. 

The project has facilitated improved control of the provision by the Agency of 

fellowship training and scientific visits requested by African countries, which could not be 

directly included as part of an approved country project. The new approach has enabled 

the transfer to the regional project of funds from other African projects, which had become 

available through savings on liquidation and/or re-phasing/cancellation of some project 

activities. Thus, the availability of a regional manpower development project has ensured 

that funds liberated in the course of implementation of African projects could be used to 

the exclusive benefit of the Africa region and were not - as may have been the case under 

the pre-1989 approach to the fellowship programme - transferred to the global fellowship 

fund which provided training to all regions on a first-come-first-served basis. 

The Agency's continued efforts to improve implementation have resulted in a 

significant reduction in the average time lag between the nomination of fellows from Africa 

and the start of their training. A further reduction can, however, only be achieved with the 

active co-operation of the countries in the region, in general, and of the major recipients 

of training, in particular. As long as countries continue to submit, without indicating 

priorities, up to five times as many candidates for the number of awards realistically to be 

expected - which all have to be processed, delaying those awards that can actually be 

made - a further reduction of the time elapsing between nomination and award will be 

very difficult to achieve. It is essential that In countries where the number of qualified 

training candidates by far exceeds the number of awards to be expected, rigorous pre-

screening take place at the national level, and that oniy an appropriate and prioritized 

number of candidates be submitted to the Agency. 
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There is no way in which the Agency can shorten the time required for the national 

selection process which eventually leads to the nomination of a candidate, and which may 

take up to a year, except to urge Member State Governments to keep this time to a 

minimum, thus enabling the country's ongoing nuclear activities to benefit from the training 

to be provided at the earliest possible stage. 

R E C O M M E N D A T I O N S 

• Based on the findings and conclusions of this evaluation, it is recommended that the 
Agency continue to support the manpower development efforts in its African Member States 
by making available to the countries in the region the training required for the use of 
nuclear techniques in their priority development areas, through both fellowships and 
scientific visits as well as through participation in regional and interregional group training 
events. 

• It is recommended that, in the countries where this is not yet the case, the national 
planning authorities be urged to include the training of nuclear scient' 's and engineers in 
their national manpower development plans, as an indication thoi this training is fully 
supported by the Government. To this end, it is recommended that the Agency's official 
counterparts (e.g. National Atomic Energy Commissions or similar organizations) be urged 
to brief their Governments as to the usefulness of nuclear techniques for a number of 
national priority areas, and to the importance of appropriate training for the use and safe 
handling of these techniques. If and when required, the Agency should offer to assist 
national planning authorities in assessing actual training needs in the nuclear field and in 
establishing a long-term manpower development plan. 

• It is further recommended that the Agency's official counterparts ensure that 
information on the Agency's fellowship programme and notifications of regional and 
interregional training events are promptly disseminated to all potential beneficiaries of such 
training opportunities, so that appropriate and timely action can be taken. The Agency 
should assist these efforts by using faster modes of communication, such as DHL, informing 
national counterpart institutions at the same time, and by providing information material to 
its official counterparts for distribution to those institutions that have insufficient or no 
knowledge of the Agency's training programme. 

• In order to achieve the maximum benefit from, and the uninterrupted use of, the 
nuclear equipment provided to the region through the Agency's technical co-operation 
programme, it is recommended that particular attention be given to training in nuclear 
instrument maintenance and repair. To this end, it is recommended that the Agency give 
full support to the establishment of regional or sub-regional centres for equipment 
maintenance in Africa. This support should not only include training, but should also extend 
to the provision of instrumentation and spare parts as well as expert advice. 
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• To ensure that appropriate safety standards are observed by all users of radiation 
and radioactive materiais in the region, additional training in radiation protection and 
radioactive waste management is recommended, in particular for one of the countries 
visited by the evaluation mission, where existing practices are far from satisfactory. 

• The evaluation has confirmed that the regional approach to the provision of 
fellowships and scientific visits has ensured an appropriate share of such training for the 
Africa region as a whole and that priority development needs of the region for essential 
national expertise are being increasingly met. It is recommended that this approach be 
continued, albeit with a modification. It is Important to ensure an equitable share of this 
training for the smaller, less advanced countries in the region, in order to assist these 
countries to build up a core of staff trained in the application of those nuclear techniques 
that could assist and complement national development efforts in the countries' priority 
areas. It is, therefore, recommended that in future the regional approach be reserved for 
the advancement and support of training of the less developed countries only, and that 
individual national manpower development projects be approved for the more advanced 
countries that have been the major recipients of Agency training in the past. The evaluation 
fully supports the steps already taken in this direction by including national manpower 
development projects for two countries in the region in the 1993-94 programme. 

• It is further recommended that particular attention be given to the provision of 
training to the Least Developed Countries in Africa, in order to assist these countries 
gradually to catch up with the more advanced countries in the region. 
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INTRODUCTION 

A sufficiently broad base of trained national manpower is essential in order to 

enable a country to carry out research, development and practical application of nuclear 

energy for peaceful purposes. At the start of the Agency's technical co-operation activities 

in 1958, many of its developing Member States were just embarking on nucisar activities. 

To make basic nuclear training available for these countries became the first concern of 

the Agency and initially fellowships constituted more than 80% of the assistance provided. 

During the 1960s, while the programme's expert and equipment components grew steadily, 

fellowships still represented more than 50% of the assistance provided to individual Member 

States. Additional training was made available through an increasing number of regional 

and Interregional training courses, and a considerable amount of in-service training was 

provided through Agency experts assigned to country projects. As counterpart institutions 

slowly built up small cadres of qualified staff, the share of training in the Agency's 

programme of technical co-operation became less dominant and, by 1986, only 22% of 

the funds spent on country programmes were devoted to fellowships. 

In the Africa region, where the share of fellowship training provided to individual 

Member States had dropped even below the 20% mark, this development was having 

serious consequences. Thus, the 1987 Special Evaluation Review of the Agency's Fellowship 

Programme (IAEA-SER-87/02) in its major findings indicated that "The absence of adequate 

trained personnel is the largest single block to expanding nuclear applications in Africa, 

yet Africa's share of th6 Agency's fellowship programme was seven per cent lower in 1985 

than in 1981". and pointed to the need for greater efforts to address the manpower 

requirements in African countries. 
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Fellowships and scientific visits continue to be a vital mechanism by which the 

Agency arranges for the transfer to developing Member States of the scientific and 

technical know-how required for the peaceful uses of atomic energy. It is the Agency's 

policy to provide as many of its fellowships and scientific visits as possible within the 

framework of a project, financed out of the budgetary allocation to that project. This 

ensures maximum relevance of the training to approved Agency-assisted activities. 

There are, however, numerous requests for training that are valid and of high priority 

within a country's nuclear development programme, which do not fit into the framework of 

an Agency-assisted project. These include manpower training for tasks for which no other 

Agency inputs are required, as well as where such inputs have been provided in the past 

and the manpower training has a follow-up function, or where the training is preparatory 

to activities for which Agency assistance is envisaged at a later date. Until 1988, such 

fellowships were funded from a global fellowship allocation on a first-come-first-served basis. 

To ensure improved control, and equity between regions, the Agency in 1989 -- in 

parallel to the start of the first two-year programming cycle - introduced a significant 

innovation by including in the programme for the funding of fellowships and scientific visits 

that were not approved as part of an Agency-assisted project, a regional manpower 

development project for each of the four geographical regions: Africa, Asia and the 

Pacific, Latin America, and Middle East and Europe. 

The new system has now been in force for over three years, and the current 

evaluation was requested to review the advantages or disadvantages of this new 

approach and to allow any necessary adjustments to be made in time for the 1993-94 

programme. It was agreed to carry out the evaluation of the new system on the basis of 

the Regional Manpower Development Project in Africa, RAF/0/003. In view of the special 

concerns regarding the situation in Africa, it was further agreed to extend the scope of the 

evaluation to include a review of the overall manpower situation in the region, as well as 

any improvements since the 1987 review, which may have been achieved through training 

provided not only under the regional manpower development project, but also under 

individual country projects and through national, regional and interregional group training 

events sponsored by the Agency. 
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With regard to the utilization of training opportunities offered by the Agency's 

regional and interregional group training programme, the 1985 Special Evaluation Review 

of the Agency's Training Course Programme (IAEA-SER-85/03) had pointed out: 

"Participation by African States in Agency training efforts, whether in 
the form of training courses or fellowships, is the lowest of any region. If one 
were to exclude from the African regional totals the large amount of training 
that has been provided Egypt, then the total training provided the rest of 
Africa would only be approximately half of that provided the Middle East 
and Europe and only about one-third of that provided Asia and the Pacific. 
This strongly suggests - as does other evaluation studies carried out over the 
last Iwo years - that African manpower development needs are not 
effectively being addressed by the Agency. Urgent priority should be given 
to addressing this problem. Limited trained manpower in Africa is probably 
the most serious obstacle to expanded applications of nuclear energy to the 
region's pressing development problems. This problem goes far beyond the 
management or administration of the training course or fellowship 
programme. At the heart of the problem is the extent to which Member 
States of the region are willing and able to take advantage of the assistance 
that can be provided by the Agency and the Agency's own programming 
policies and practices in Africa. It is now time for the Agency and its African 
Members to jointly seek a more productive arrangement." 

The main purposes of this evaluation were, therefore, to: 

(1) Review the overall situation in Africa with regard to available manpower and 

manpower development in the nuclear field and, in particular, assess 

whether the situation has improved since the 1987 evaluation, taking into 

account both individual training through fellowships and scientific visits and 

training provided to Africans through regional and interregional group 

training events sponsored by the Agency. 

(2) Assess the extent to which: 

(i) The regional manpower development project has ensured an 

appropriate share of fellowship and scientific visit awards for the 

Africa region; 

m Priority development needs of African Member States for essential 

national expertise in the Agency's areas of competence are being 

increasingly met under the new system. 
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(3) Assess the extent to which the project has ensured improved control and 

administration of the requests for fellowships and scientific visits being 

submitted by the countries in the region, with particular emphasis on: 

(i) The adequacy under the new system of the process and procedures 

by which the need for training through fellowships and scientific visits 

is determined, and by which fellows are nominated for training; 

(ii) The efficiency and effectiveness of tha new system for the selection, 

award, placement and administration of fellowships und scientific 

visits. 

(4) Determine any adjustments to the new system that may be required, taking 

into account the special needs of the countries in the Africa region. 

As a first step, a questionnaire was sent to all national liaison officers/programme co-

ordinators in the region, to collect information on: (a) each country's development plans 

and priorities, and the position therein of manpower development; (b) the amount and 

scope of training opportunities in the nuclear field available at the national level; and (c) 

any training abroad in the nuclear field, sponsored by the Government or funded on a bi-

lateral basis by donor countries or institutions, other than the Agency. In parallel thereto, 

a review was made of the data available at Agency Headquarters. 

The results of both the questionnaire returns and the Headquarter review provided 

the background material for an evaluation mission to four selected African countries (Egypt, 

Ghana, Senegal and the United Republic of Tanzania), to meet with the individual 

Government authorities responsible for national training and manpower development and 

with Agency project counterparts, to assess in situ the current nuclear manpower situation 

and the existing training needs of these countries, and to determine on the basis of the 

mission's findings, what conclusions could be drawn with regard to the overall situation and 

needs of the entire region. 
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II 

THE AFRICA REGION - A N OVERVIEW 

A. SOCIAL AND ECONOMIC DEVELOPMENT1 

Africa is the region with the lowest social and economic development and the 

highest number of Least Developed Countries (L DCs). Ont of the 47 LDCs and "as if" LDCs 

rocognized by the UN General Assembly. 33 (or 70%) ore in the Africa region. According 

to the 1992 UNDP Human Development Report, which analyses in great detail the social and 

economic development in 33 industrial and 127 developing countries, no African country 

can be included in the group of 47 countries enjoying "high human development", only 

eight countries in the region belong to the group of 48 countries with "medium human 

development", while of the 65 countries classified under "low human development", 44 (or 

two-thirds) are African countries. The critical situation in the region is best described by the 

following quotation from the UNDP Report: 

"Africa is being left behind by the rest of the world. Years of 

economic decline have taken their toll as Africa's participation in global 

economic activity has steadily fallen. 

o Share of global GNP - between 1960 and 1989, this dropped from 

1.9% to 1.2% (Africa has 9.5% of world population), 

o Share of global trade - between 1970 and 1989, this fell from 3.8% 

to 1%. 

o Share of developing world private investment -- between 1970 and 

1989, this went from 25% to 15%. 

1 Source: Human Development Report 1992, UNDP, New York 
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One of Africa's main economic weaknesses is its dependence on 

primary commodities. Between 1986 and 1990, the decline in commodity 

prices cost the continent more than $50 billion in export earnings. And the 

long-term outlook is no better. 

Africa's external debt [excluding South Africa) has tripled since 1980 

and is now as large as its total GNP. Debt service in 1990 was equivalent to 

19% of total exports of goods and services. And it is proving difficult to get 

these debts either written off or written down. 

Africa's economic decline is now leading to reversals in Its modest 

and still fragile progress in human development. The literacy rate is still only 

62%, and less than half the population has access to safe water or health 

services. Per capita GNP growth was negative (-1.7% a year) belween 1980 

and 1989, and wages of modern sector workers dropped 30% on average 

between 1980 and 1986. Education, primary health care and the provision 

of safe water are being undermined. Primary school enrolment had jumped 

between 1965 and 1980 from 41% to 79%, but by 1988 it had fallen back to 

67%. 

One thing Africa is not short of, however, is external advice. In fact, 

Africa has perhaps received more advice per capita than any other 

continent. The IMF (International Monetary Fund), multilateral financing 

institutions, UN system agencies and bilateral donors are deeply involved in 

the formulation of economic policy, and some 20 African countries are 

currently pursuing adjustment policies under their tutelage. External 

contributions of resources are rather more limited: between 1985 and 1989, 

the IMF's net contribution to Sub-Saharan Africa was to drain an average of 

$700 million a year. 
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A key challenge for Africa is to accelerate investment in people: in 

their nutrition and health (especially that of women and children) and in their 

education, particularly in science and technology. This could help African 

countries adapt to new technologies and become more productive, creative 

and enterprising - and start catching up with the rest of the world.." 

The country profiles shown in Table 1 give a selection of data from the UNDP Report 

with regard to population, wealth, education, health and nutrition, to illustrate the individual 

stages of human development in the 27 African countries that received Agency assistance 

during the past ten years. 

To bring these data into perspective, some comparative figures for the country 

ranking Number One in human development (Canada) are given below: 

II Annual population growth rate (%) 

III Gross National Product (GNP) per capita in US $ 

IV Gross Domestic Product (GDP) per capita in PPP $ 

V Adult literacy rate (%) 

VI Public education expenditure, as % of GDP 

VII Mean years of schooling 

VIII Enrolment ratio: Tertiary sc'jcation (%) 

IX Life expectancy at birth (years) 

X Public health expenditure, as % of GDP 

XV Human Development Index (HDI), value 

XVI Human Development Index (HDI), rank 

19030 

18635 

99 

8.6 

0.982 

12.1 

66.0 
77.0 

0.7 

7.2 

1 



Table 1 
AFRICAN RECIPIENTS OF AGENCY ASSISTANCE DURING THE PAST TEN YEARS: C O U N T R Y P R O F I L E S 

(UNDP Hunan Development Report 1991) 

Coun-
try 
Code 

Population Uealth Education Health Nutri tiofi Development Coun-
try 
Code I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI 

AUG 25.0 2.8 
1 

2230 3088 57.4 9.4 2.6 11 65.1 1.3 90 71 70.7 112 0.533 95 
CMR 11.8 3.5 1000 1699 54.1 3.3 1.6 3 53.7 0.8 41 3 14.2 94 0.313 118 
CVE1 0.4 3.4 780 1717 53.0 2.9 2.2 . 67.0 . . 71 66.2 125 0.437 104 
I VC 12.0 3.9 790 1381 53.8 7.0 1.9 3 53.4 1.7 31 18 20.5 102 0.289 123 
EGY 52.4 2.0 640 1934 48.4 6.8 2.8 20 . 60.3 1.1 . 89 45.2 127 0.385 110 
ETH 49.2 3.0 120 392 66.0 4.4 1.1 1 45.5 1.3 46 19 . 67 0.173 138 
GAB 1.2 3.2 2960 4735 60.7 5.6 2.6 4 52.5 1.6 90 68 34.0 102 0.545 91 
GHA 15.0 3.2 390 1005 60.3 3.4 3.5 2 55.0 1.2 61 57 9.9 95 0.210 119 
KEN 24.0 3.8 360 1023 69.0 6.5 2.3 2 59.7 2.0 - 30 10,6 88 0.365 114 
LIR 2.6 3.3 . 937 39.5 5.7 2.0 3 54.2 1.8 39 55 24.0 97 0.227 131 
LIB 4.5 3.6 5310 _ 63.8 10.1 3.4 10 61.8 3.2 . 94 72.7 144 0.659 74 
HAG 12.0 3.3 230 690 80.2 1.8 2.2 4 54.5 2.0 56 2Z 7.4 91 0.325 115 
MWI1 8.8 3.6 180 620 47.0 3.3 1.7 1 48.1 1.9 80 56 2.7 89 0.166 141 
HLI 9.2 3.2 270 576 32.0 3.3 0.3 1 45.0 0.7 15 38 9.3 91 0.081 155 
MAR 1.1 1.0 1990 5375 86.0 4.1 4.1 2 69.6 1.7 100 95 77.6 118 0.793 48 

MOR 25.1 2.3 880 2298 49.5 7.3 2.8 11 62.0 1.0 74 61 28.1 114 0.429 106 

NER 7.7 3.4 290 634 28.4 3.1 0.1 1 45.5 0.7 43 . 7.4 96 0.078 156 
NIR 108.5 3.3 250 1160 50.7 1.5 1.2 3 51.5 0.2 <¡6 48 6.7 85 0.241 128 
SEN 7.3 2.9 650 1208 38.3 4.6 0.8 3 48.3 1.1 40 54 30.2 á4 0.178 137 
SIL 4.2 2.7 220 1061 20.7 3.8 0.9 1 42.0 0.6 - 42 20.1 79 0.062 159 

I 
00 
1 



Coun-
try 
Code 

Population Uealth Education Health Nutrition Development Coun-
try 
Code I II III IV V VI VII VUI IX X X( XII Xltl XIV XV XVI 

SUD 25.2 2.9 . 1042 27.1 4.8 0.8 3 50.8 0.2 51 21 14.5 79 0.157 145 
TUN 8.2 2.0 1260 3329 65.3 6.3 2.1 8 66.7 2.2 91 68 59.3 122 0.582 87 
UGA 18.8 3.7 250 499 48.3 3.4 1.1 1 52.0 0.3 60 20 1.4 3' 0.192 133 
URT 27.3 3.8 130 557 65.0 3.7 2.0 0 54.0 1.1 81 56 4.4 94 0.268 126 
2AI 35.6 3.3 260 380 71.8 0.9 1.6 2 53.0 0.9 26 34 5.7 92 0.262 127 
2AM 8.5 3.8 390 767 72.8 5.5 2.7 2 54.4 2.0 75 59 14.1 92 0.315 117 
2IM 9.7 3.1 650 1469 66.9 8.5 2.9 5 59.6 3.7 72 - 4.7 93 0.397 108 

Co I urns 2. Population: 

Uealth: 

Education: 

Health; 

Nutrition: 

Development: 

I 
II 
III 
IV 
V 
VI 
VII 
VIII 
IX 
X 
XI 
XII 
XIII 
XIV 
XV 
XVI 

Estimated million [1990] 
Annual growth rate (X) [1990-2000] 
Gross National Product (GNP) per capita in US S [1989] 
Gross Domestic Product (GDP) per capita in PPP $ (purchasing power parities) [1989] 
Adult literacy rate (X) [1990] 
Public education expenditure, as X of GNP [19B9] 
Hean years of schooling [1990] 
Enrolment ratios: Tertiary education (X) [1988-89] 
Life expectancy at birth (years) [1990] 
Public health expenditure, as X of GNP [1987] 
Population with access to health services (X) [1987-89] 
Population with access to safe water (X) [1988-90] 

Food import dependency, as X of food available for internal distrubution [1986-88] 
Daily calorie supply, as X of requirements [1988] 
Human Development Index (HDI), value [1990] 
Hunan Development Index (HDI), rank5 [1990] 

1/ Non-Member States of the Agency. 
2/ For selected definitions and explanation of country codes see Annex I. • 
3/ HDI RANKING: 1-47 = HIGH HUMAN DEVELOPMENT; 48-95 = MEDIUM HUMAN DEVELOPMENT; 96-160 = LOW HUMAN DEVELOPMENT. 
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As defined by the UNDP Report, the human development index (HDI) combines 

national income with two social indicators - adult literacy, combined with mean years of 

schooling, and life expectancy - to give a composite measure of human progress. In this 

way the HDI attempts to reflect how economic growth is translated into human well-being. 

In a considerable number of the countries reviewed by the UNDP Report, there still exists a 

wide divergence between their GNP and HDI rankings. This shows the distance these 

countries have yet to travel in translating economic growth into improvements in the lives 

of their people, so that their levels of human development are comparable to countries with 

similar per capita incomes. Factors that contribute to this disparity between wealth and 

human development include: distribution of income within a country; the gap between 

male/female literacy and male/female employment; external debt burden; population 

growth; lack of access to health services; the gap between urban and rural areas; and 

environmental degradation. Among the 160 countries reviewed by the UNDP Report, there 

are 26 countries whose HDI rank is 20 or more places lower than their GNP rank. More than 

half of these countries are in the Africa region. 

According to the UNDP Report, the share of Sub-Saharan Africa in global trade has 

been reduced to a quarter of its 1960 level. However, some important human development 

gains have been achieved over the past decades. Since 1960, infant mortality rates have 

fallen by 37%, and life expectancy has increased from 40 years to 52 years. Adult literacy 

increased by two-thirds between 1970 and 1985. Despite these improvements, under-five 

mortality still stands at 175 deaths for every 1000 live births (as compared to 70 for Latin 

America). Economic growth has been slow in the 1980s, and the population has been rising 

by 3.2% a year. Unemployment and the decline in real wages are among the most serious 

problems. The lack of job opportunities at home has led many of the better educated to 

emigrate in search of work. There are, for instance, four times as many Ghanaian doctors 

practicing abroad as at home. Nigeria, too, has lost hundreds of highly specialized 

medical personnel to the industrial countries. Many teachers are leaving, a fact which 

undermines much of the basis for development. Many African countries continue to spend 

enormous sums on inefficient public enterprises and wasteful prestige projects - funds 

urgently needed to improve health, nutrition and education. 

In a study of manpower development, data on existing education standards are of 

great interest. Table 2 provides additional information on enrolment ratios, science 

enrolment and study abroad, as far as available, for the countries listed in Table 1. 
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Table 2 
COUNTRY PROFILES: E D U C A T I O N 
(UNDP H u m Development Report 1992) 

Coun-
try 
Code 

Years 
of 

compul-
Enrolment ratios [1988-89] 

X 
Science 
enrolment 
as X of 
tertiary 
enrolment 

Third-level 
students 
abroad as 
X of at 
home 

Coun-
try 
Code sory 

education Primary 
(net) 

Secondary Tertiary 

Science 
enrolment 
as X of 
tertiary 
enrolment 

Third-level 
students 
abroad as 
X of at 
home 

ALG 9 88 61 11 14 6.6 
CHR 6 75 26 3 35 40.3 
CVE 6 95 20 . - -

I VC 6 - 20 3 28 20.2 
EGY 9 81 20 38 1.5 
ETH 6 28 15 1 37 17.0 
GAB 10 - - 4 22 26.2 
GHA 10 39 2 30 15.3 
KEN _ 23 2 21 17.3 
LIR 9 17 3 . 18.0 
LIB 9 . - 10 - 6.7 
HAG 5 64 19 4 20 11.5 
HUI 8 50 4 1 37 13.9 
HL I 7 19 6 1 3 38.5 
MAR . 93 53 2 - _ 

HOR 7 55 36 11 59 13.9 
NER 8 24 6 1 24 27.9 
NIR 6 - 19 3 30 6.8 
SEN 6 48 16 3 31 23.0 
SIL - - 18 1 . 48.8 
SUD - - 20 3 27 27.3 
TUN - 95 44 8 31 24.5 
UGA _ 53 13 1 41 9.9 
URT 7 48 4 0< 9 31.4 
ZAI 6 60 24 2 34 14.7 
ZAH 7 80 20 2 _ 14.2 
ZIH 8 - 52 5 32 8.3 

1/ Rounded, ratio is below 0.5X. 
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Table 2 shows that great disparity exists among the countries within the region: 

o The primary (net) enrolment ratio, i.e. the number enrolled belonging in the 

relevant age group, expressed as a percentage of the population in that age 

group, is highest in Cape Verde and Tunisia (95% each), and lowest in Mali (19%) 

and Niger (24%). 

o The secondary enrolment ratio, i.e. the number enrolled, whether or not they 

belong in the relevant age group, expressed as a percentage of the population in 

the age group for that level, is highest in Egypt (81%) and Algeria (61%), and lowest 

in Malawi and Tanzania (4% each). 

o The tertiary enrolment ratio, i.e. the number enrolled, whether or not they belong 

in the relevant age group, expressed as a percentage of the population in the age 

group for that level, is highest in Egypt (20%) and Algeria and Morocco (11% each), 

and lowest in Tanzania (0.3%) and Ethiopia, Malawi, Mali. Niger, Sierra Leone and 

Uganda (1% each). 

o The science enrolment ratio, as a percentage of total tertiary enrolment, is highest 

in Morocco (59%) and Uganda (41%), and lowest in Mali (3%) and Tanzania (9%). 

o The share of third-level students abroad, as a percentage of those studying at 

home, is highest in Sierra Leone (48.8%) and Cameroon (40.3%), and lowest in Egypt 

(1.5%) and Algeria (6.6%). 

Basic education brings high economic returns and should hold a prominent position 

in a country's manpower development plans. Yet, according to the UNDP Report, 

throughout the developing world, a disproportionate share of spending goes to the higher 

levels. In Francophone Africa, for instance, tertiary education receives a greater proportion 

of government funds than primary. Restructuring is taking place in some countries and 

primary education is receiving more attention, which should gradually result in a broader 

base of potential candidates for the training of scientists and engineers - the group of 

foremost interest to the Agency, and the type of training in which the Agency can assist. 
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B. TECHNICAL ASSISTANCE PROVIDED BY THE AGENCY 

Since 1958, Africa has received over S103 million worth of Agency support, 

representing a share of 19.7% In the total technical assistance provided through the 

Agency worldwide. Table 3 presents a breakdown of this assistance, by recipient, source 

of funds, and type of assistance. 

Within the region, $95 million (92%) was provided to individual country programmes 

(including the training made available under project RAF/0/003), and $8 million (8%) was 

spent on regional projects and training courses. 

Two-thirds of the resources (66.5%) were made available through the Agency's own 

Technical Co-operation and Assistance Fund (TA°C). 15.9% through extrabudgetary 

contributions, and 8.8% each was provided by UND- c id through assistance in kind. 

Almost half of the assistance (49.5%) was provided in the form of equipment 

(including sub-contracts), the remaining half is shared to almost equal parts by expert 

services (26.3%) and individual and group training (24.2%). 

Over 40% of the assistance provided to Individual country programmes between 

1958 and 1991 went to three African countries (Egypt, Nigeria and Ghana). At the same 

time, the total share in the country programme of the 14 recipient countries in the region 

recognized as LDCs or "as if" LDCs (Cape Verde, Chad, Ethiopia, Liberia, Madagascar, 

Malawi, Mali, Niger, Senegal, Sierra Leone, Somalia, Sudan, Tanzania and Uganda) was 

26%. 

With over $22 million of assistance received, Eg/ot ranks first, not only in Africa, but 

among all recipients of Agency assistance, and has received more assistance than the next 

three African countries (Nigeria, Ghana and Sudan) together. Only three countries in the 

region rank among the top thirty recipients of Agency assistance: Egypt (1"), Nigeria (M*1) 

and Ghana (29th). Fourteen are included in the group of countries ranking between 31 and 

60, and ten are placed among those countries ranking between 61 and 90. 



Table 3 
ASSISTANCE PROVIDEO BY THE AGENCY TO THE AFRICA REGION 

Financial Suimary 1958 - 1991 
(In thousands of dollars) 

RECIPIENT 
ASSISTANCE PROVIDED, BY TYPE ASSISTANCE PROVIDED, BY SOURCE RANKING8' 

RECIPIENT Experts Equipment Fellow-
ships 

Group 
training 

Sub-
contracts 

Total UNDP Agency Extra-
budgetary 

In-kind Total Over-
all 

Afri-
ca 

Algeria 647.1 2401.1 552.7 - 3600.9 21.7 3428.1 151.1 3600.9 41st 9th 

Cameroon 509.6 611.9 156.9 - : - 1278.4 297.3 873.8 88.3 19.0 1278.4 68th 20th 

Cape Verde 3.5 0.1 » _ 3.6 3.6 • 3.6 89th 27th 

Cote d'Ivoire 547.0 981.9 223.2 1752.1 73.4 1528.7 119.8 30.2 1752.1 60th 17th 

Egypt 3962.5 12255.8 4688.6 99.6 1215.8 22222.3 2071.0 9591.3 7885.7 2674.3 22222.3 1st 1st 

Ethiopia 634.1 1202.1 648.5 _ 2484.7 437.5 1848.2 45.3 153.7 2484.7 54th 15th 

Gabon 89.6 89.2 29.3 _ 208.1 . 195.5 _ 12.6 208.1 81st 24th 

Ghana 931.4 2872.9 2762.6 - 6566.9 354.5 4094.7 641.9 1475.8 6566.9 29th 3rd 

Kenya 996.9 1641.6 1228.9 - 3867.4 97.2 2507.3 735.3 527.6 3867.4 39th gth 

Liberia 117.3 29.0 • - 146.3 60.2 29.8 - 56.3 146.3 83rd 25th 

Libyan A.J. 678.3 812.3 1207.9 - 2698.5 7.3 2274.4 324.4 92.4 2698.5 52 nd 14th 

Madagascar 1393.5 1827.8 324.1 - 3545.4 1436.6 1797.3 244.2 67.3 3545.4 42nd 10th 

Malawi 5.1 - : i \ 5.1 5.1 - - - 5.1 88th 26th 

Mali 875.4 1442.9 416.9 - - 2735.2 13.4 2469.3 143.4 109.1 2735.2 51st 13th 

Mauritius 124.0 325.6 70.3 _ 519.9 _ 516.1 3.8 _ 519.9 78th 23rd 

Morocco 2057.0 2063.5 646.2 18.0 4784.7 909.6 3063.7 505.8 305.6 4784.7 J4th áth 

Niger 410.1 897.3 182.3 1489.7 . 1418.1 - 71.6 1489.7 65th 19th 

Nigeria 3237.9 3728.6 2180.3 - 183.8 9330.6 980.9 3513.0 3764.0 1072.7 9330.6 14th 2nd 



RECIPIENT 
ASSISTANCE PROVIDED, BY TYPE ASSISTANCE PROVIDED, BY SOURCE RANKING0' 

RECIPIENT Experts Equipment Fellow-
ships 

Croup 
training 

Sub-
contracts 

Total UNDP Agency Extra-
budgetary 

In-kind Total Over-
all 

Afri-
ca 

Senegal 522.7 1405.8 296.2 2224.7 345.8 1651.9 154.7 72.3 2224.7 56th 16th 

Sierra Leone 483.2 398.6 256.6 1136.4 174.5 835.2 12.4 116.3 1138.4 70th 21st 

Sudan 912.3 2515.5 2307.2 13.4 5748.4 296.7 4168.9 580.2 702.6 5748.4 31st 4th 

Tunisia 821.4 1741.1 446.S 3009.0 141.2 2272.4 419.0 176.4 3009.0 47th 12th 

Uganda 432.8 710.4 459.7 1602.9 131.0 1416.7 - 55.2 1602.9 61st 18th 

U.R.Tanzania 775.1 1693.0 1014.6 3482.7 9.6 3177.7 88.4 207.0 3482.7 44 th 11th 

Zaire 317.9 2106.6 986.3 3910.8 578.8 2683.8 206.5 441.7 3910.8 38th 7th 

Zanbia 1609.4 3015.8 875.0 5500.2 152.5 4891.1 180.9 275.7 5500.2 33rd 5th 

2inbabwe 190.4 313.8 109.0 613.2 - 589.5 - 23.7 613.2 76th 22nd 

0thersb/ 124.8 48.4 115.4 288.6 178.6 44.3 65.7 283.6 
Sub-total 23910.3 47132.6 22185.2 vlÉ99.6 1431.0 94758.7 8778.0 60880.8 16144.0 B955.9 94758.7 

Regional 3033.3 2156.1 353.7 2212.4 80.9 7836.4 332.8 7157.7 250.3 95.6 78í.'..4 
Sub-total 26943.6 49283.7 22538.9 2312.0 1511.9 102595.1 9110.8 68038.5 16394.3 9051.5 102595.1 

Miscellaneous 151.0 264.3 100.4 56.6 6.0 578.3 4.6 573.7 . 578.3 
GRAND TOTAL 27094.6 49553.0 22639.3 2368.6 1517.9 103173.4 9115.4 68612.2 16394.3 9051.5 103173.4 

a/ Shows the country's position among the 90 countries in all regions/the 27 African countries which received assistance during the past ten years, 
b/ Includes four countries that have not received technical assistance during the last ten or more years: Chad, Rhodesia, Somalia and South Africa. 
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Twenty-seven African countries have received Agency technical assistance during 

the past ten years. Among these, only one country, Egypt, has been receiving assistance 

continuously since 1958. Fourteen countries became involved in the Agency's technical co-

operation (TC) programme in the 1960s (Algeria, Cameroon, Côte d'Ivoire, Ethiopia, Ghana, 

Kenya, Madagascar, Mali, Morocco, Nigeria, Senegal, Sudan, Tunisia and Zaire); nine 

countries in the 1970s (Gabon, Liberia, Libya, Mauritius, Niger, Sierra Leone, Uganda, 

Tanzania and Zambia); and three countries only in the 1980s (Cape Verde, Malawi and 

Zimbabwe). Four former recipients have not received Agency assistance during the past 

ten or more years: Chad, Rhodesia, Somalia and South Africa. 

The five major sectors of assistance over the past ten years have been: food and 

agriculture (35.4%); nuclear safety (15.2%); physical and chemical sciences (12.7%), human 

health (11.3%); and industry and earth sciences (9.3%). However, when comparing the 

assistance provided during the first half of the past decade (1982-86) with that provided 

during its second half (1987-91), the following trends emerge: While the shares in the 

programme of two sectors -- human health and nuclear safely - have remained in the same 

order of magnitude, there was during the second five-year period a decrease of 7 per-

centage points in the area of food and agriculture (from 39.3% to 32.2%). Concurrently, the 

shares in the programme of the two remaining areas almost doubled: industry and earth 

sciences (from 6.5% to 11.5%); physical and chemical sciences (from 8.2% to 16.2%). 
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C. AFRICA'S CONTRIBUTION TO THE PROGRAMME 

Apart from being a recipient of Agency assistance, Africa has over the past years 

also actively contributed to the Agency's programme of technical co-operation. The 

countries in the region have provided technical co-operation experts to serve on Agency 

projects and lecturers for training courses, and have hosted fellowships and scientific visits 

as well as interregional and regional training events. 

Table 4 shows a breakdown of this contribution to the Agency's programme from 

1976 through 1991, by country and by type of contribution. It should be noted that the total 

number of group training participants (1080) includes 780 trainees whose cost of 

participation was met out of project funds; ó trainees who attended at the expense of their 

government or of another organization or programme; as well as 294 local participants. 

A full list of the interregional and regional group training events hosted by Africa is attached 

to this report (Annex II). 

As well as being the top recipient of Agency assistance, Egypt has also provided by 

far the greatest number of expert and lecturers, and has hosted the greatest number of 

fellowships and scientific visits. With regard to regional and interregional training events 

hosted, Egypt (8 events/186 participants) is second only to Ghana (9 events/192 participants) 

and Kenya (9 events/168 participants). 
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Table 4 
AFRICA'S CONTRIBUTION TO THE AGENCY'S PROGRAME 

1976 - 1991 

EXPERTS/LECTURERS 
PROVIDED 

INDIVIDUAL TRAINING 
HOSTED 

GROUP TRAINING 
HOSTED 

COUNTRY 
NO. OF 

INDIVIDUALS 
NO. OF 

ASSIGNMENTS 
NO. OF 
FELLOWS 

NO. OF 
SCI.VISITS 

NO. OF 
EVENTS 

NO. OF 
PARTICIP. 

Algeria 6 8 1 3 2 24 
Cameroon 2 2 - - 1 12 
Côte d'Ivoire 1 1 3 - 1 20 
Egypt 64 116 34 5 8 186 
Ethiopia 4 4 . - 2 33 
Ghana 9 17 1 - 9 192 
Kenya 9 9 16 1 9 168 
Libyan A.J. 2 3 - _ . . 

Madagascar 2 2 - - 2 44 
Mali 4 4 1 4 3 20 
Morocco 23 29 2 2 6 91 
Niger 3 3 . 2 1 23 
Nigeria 16 28 4 9 3 51 
Sao Tomé 1 1 - - - -

Senega I 3 3 4 - 3 38 
Sierra Leone 1 2 - - - -

Sudan 16 19 - 5 2 34 
Togo 1 1 _ . 
Tunisia 9 10 - 3 55 
Uganda 1 1 - 1 16 
U.R.Tanzania 2 2 - 3 37 
Zaire 2 3 - - -

Zambia 1 1 1 2 36 
Zimbabwe . . 2 1 - -

TOTAL 182 269 69 32 61 1080 
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III 

MANPOWER DEVELOPMENT IN AFRICA 

A. AGENCY ASSISTANCE 

The Agency is supporting manpower development in the Africa region through the 

provision of fellowship and scientific visit awards for study abroad and through awards for 

participation in training courses. 

Fellowships are normally awarded for periods of up to one year, 
and in certain cases extensions for further periods may be considered. 
These fellowships are available to university graduates or their equivalent 
who wish to educate themselves for work on the peaceful uses of atomic 
energy, either by studying general techniques, special aspects and 
advanced training in their fields, or through on-the-job training. Fellowships 
are also granted to individuals of technician level if the training requested 
is necessary to the development of the atomic energy programme in the 
country. 

Scientific visits are short-term fellowships which are normally 
awarded to senior scientists, heads of research groups and directors of 
research centres to enable them to visit research institutes, nuclear power 
facilities and laboratories for the purpose of observing the development of 
nuclear science, research and technology, or to study the organization and 
functional aspects of such facilities. Scientific visits also provide the 
opportunity to make contacts and develop relationships with colleagues in 
other countries for the purpose of furthering professional collaboration and 
the exchange of scientific information. The duration of a scientific visit does 
not normally exceed one month. The visitor may spend the entire period in 
one country, or may visit several countries for short periods of time, with no 
longer than two weeks' stay in one scientific centre, institute or organization. 

Training courses include regional and interregional training courses, 
workshops, seminars and research co-ordination meetings. Regional group 
training events are open to attendance by trainees from countries of one 
geographical region, while interregional events are open to attendance by 
trainees from countries of more than one geographical region. 
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1. Procedures for the Provision of Training 

Fellowships and Scientific Visits 

• IDENTIFICATION OF TRAINING NEEDS AND NOMINATION 

o Identification and prioritization of training needs by nominating Government 
in consultation with project counterparts. Area Officer (AO), and Agency 
experts. 

o Selection and submission of applications from candidates by nominating 
Government, including screening of applications to assure proper 
completion of application forms (language certificates, medical forms, 
proper approvals, etc.). 

• APPRAISAL AND SELECTION OF CANDIDATES FOR FELLOWSHIP AWARDS 

o Review and screening of incoming applications (return applications if major 
components/approvals are missing). 

o Opening of fellowship files by Fellowships and Training Section (FTS) and 
assignment of T-number by Programme Co-ordination Section (PCS). 

o Preliminary review of requests by AO to ascertain relevance to the Agency's 
TC programme, to ensure financial support is available, and that the request 
is feasible; then sent to Technical Officer (TO) for technical appraisal. 

o Appraisal and recommendation by TO; returned to Area Section for 
recommendation by AO. 

o Review and recommendation by FTS, followed by preparation of the monthly 
extensions/awards/non-awards document for DDG-TC approval. 

o Approval signature by DDG-TC. 

o F S notifies the nominating Government of award "subject to successful 
placement", of extension, or of non-award. 

• PLACEMENT 

o Proposal of candidate to host country. 

o in the case of rejection, re-submission to other host countries until the 
candidate is accepted or until such time as the application is no longer 
current (normally maximum of three attempts). 

o Acceptance by host country (including negotiation of programme of work 
and costs). 
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o Co-ordination of time schedules between host countries in the case of 
scientific visits to more than one host country. 

o Notification of the nominating Government of host country acceptance. 

o Letter of appointment to fellow; copy to nominating Government. 

o Acceptance of award by both nominating Government and fellow. 

o Notification of host country of fellow's acceptance and estimated time of 
arrival. 

o Issue of travel authorization and obligation document to Division of Budget 
and Finance (ADBF). 

o issue of travel and payment instructions form needed for first stipend 
payment. 

o "Departure letter" to fellow with final instructions. 

• DURING TRAINING 

o Notification of ADBF of fellow's arrival date in host country, address and 
banking details (for stipend payment). 

o First report with details on work programme to be submitted by the fellow 
one month after arrival. 

o Thereafter, quarterly reports by the fellow on his progress. 

o R S to deal with: travel during fellowship; the provision of IAEA publications; 
personal matters; extension of fellowships. 

• AFTER TRAINING 

o Upon return homes, submission by fellow of claim for authorized 
unaccompanied baggage; repayment of any excess stipend. 

o One month after termination, fellow's final report (normally sent to TO for 
comments). 

The numerous steps required to process a fellowship or scientific visit from nomination 

to start of training take up a considerable amount of time. In order to be able to compare 

the average time lags in recent years between the nomination of an African fellowship 

candidate and the start of his training, with those reported in the 1987 evaluation, a review 

was made of the data for 422 fellows and 91 scientific visitors from Africa, who have 

received awards since 1988 and have also started their training (see Table 5). 
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Table S 
TOTAL AUARDS FOR AFRICA (1988-1992) 

UHERE TRAINING HAS STARTED 
AVERAGE TIME LAGS: NOMINATION - AUARD - START OF TRAINING 

T Y P E O F T R A I N I N G ( N u n b e r ) 

NOMINATION -
AUARD 

(months) 
A W A R D -

S T A R T O F T R A I N I N G 

(months) 
NOMINATION -

START OF TRAINING 
(months) 

F E L L O W S H I P S 

F r a n c o p h o n e c o u n t r i e s ( 1 3 9 ) 6.3 7.3 13.5 
Anglophone countries (283) 9.1 9.0 18.1 
TOTAL (422) 8.1 8.4 16.6 

SCIENTIFIC VISITS 
Francophone countries (44) 5.4 1.7 7.2 
Anglophone countries (47) 5.1 3.0 8.1 
TOTAL (91) 5.3 2.4 7.6 

F E L L O W S H I P S & S C I E N T I F I C V I S I T S 

Francophone countries (183) 6.1 5.9 12.0 
Anglophone countries (330) 8.5 8.2 16.6 
TOTAL (513) 7.6 7.4 15.0 

During the past five years, the average time lag for fellowships and scientific visits 

from Africa between the nomination of a candidate and the start of his training (15 months) 

has been one month less than that reported for Africa In 1987 (16.2 months). A further 

reduction has been achieved with regard to the fellowships and scientific visits awarded 

in 1989-90 under the regional manpower development project (see page 40). 

It is, however, interesting to note that the average time it takes for fellows from 

Francophone countries to start their training (12.0 months) is considerably less than that 

required for candidates from Anglophone countries (16.6 months). The reason for this is that 

places of study for Francophone Africans are usually already pre-determlned at the time 

of the nomination, and less paper work is required for them to start. 

The breakdown by recipient country given in Table 6, shows that 85% of the trainees 

were able to start their training within two years of being nominated. 
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Table 6 
TOTAL AUARDS FOR AFRICA (1988-1992) 

WHERE TRAINING HAS STARTED 
AVERAGE TIIC LAGS: NOMiNATION - START OF TRAINING 

Country 
Code 

i 

Total 
started 

Average time lags between nomination and start of training 
Country 
Code 

i 

Total 
started Less than 

12 months 
12 - 24 
months 

24 - 36 
months 

36 - 48 
months 

Over 
48 months 

ALG 37 23 13 1 _ _ 

CHR 10 6 2 2 -

I VC 18 11 7 . _ _ 

EGY 80 36 23 12 8 1 
ETH 13 5 6 1 1 
GHA 29 12 13 2 2 _ 

KEN 12 4 4 4 -

LIB 32 7 16 6 2 1 
HAG 11 7 4 - - -

HLI 13 4 9 - -

MAR 7 4 3 - _ 

MOR 39 26 8 5 _ 

NER 10 2 7 1 _ 

NIR 67 19 38 10 _ 

SEN 11 4 7 . - _ 

SIL 6 3 1 1 _ 1 
SUD 32 10 13 6 3 _ 

TUN 23 14 9 - -

UGA 8 2 6 _ _ _ 

URT 22 11 8 3 _ _ 

ZAI 11 5 5 _ 1 
ZAM 16 9 6 1 -

ZIM 6 3 2 1 _ _ 

TOTALS 513 227 210 56 16 4 

SHARE 100X 44% 41% 11% 3% 1% 
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Training Courses 

• PREPARATORY AND APPROVAL PHASE 

o Since 1989 a new mechanism has been used in preparing the Training Course 
Programme in the form of a five-year forecast. The first five-year forecast was 
prepared in 1988. covering the period 1989-93, and the second forecast in 1991, 
for the period 1992-96. The second forecast was a modification of the 1992-93 part 
of the first forecast, which itself had been the result of a long discussion and 
consultation within TCPM, and between TCPM and the technical divisions, and was 
submitted to the TACC and Board meetings in December for information and 
comment. 

o in January of the year preceding the implementation of the programme, the 
Agency's Technical Divisions are invited to submit their proposals for the group 
training events under the next year's Regular Training Course Programme, based on 
the agreed forecast and on their technical experience, on the importance and 
relevance to Member States and on current developments. 

o Additional needs, emerging from project activities. Member State requests, 
discussions with Member State representatives and current developments, are 
suggested by TCPM. 

o With regard to nuclear-powir-related group training - covering the areas of nuclear 
power, nuclear safety, radiation protection and the nuclear fuel cycle - the draft 
training programme is, in addition, reviewed by the Advisory Committee on Training 
in Nuclear Powerand Safei/, which meets at Agency Headquarters every two years. 

o Both suggestions are merged, priorities are set and discussed with Technical 
Divisions. The programme for the next year is established. The technical divisions 
are requested to assign a Technical Officer to each course. 

o Once the programme has been established, a form is sent to the Technical Officers, 
to give an estimate for each course regarding the number of participants and the 
number of lecturers, and to state whether any equipment or training fee will be 
required. Potential host countries are suggested by the Technical Officer, the Area 
Sections or by a Member State wishing to host a course. Final selection of the host 
!« done based on these suggestions, and on cost effectiveness considerations, and 
in consultation with the Training Courses Section (TCS). 

o On the basis of this information, a cost estimate is made for each course by TCS. 
The number of courses to be included in the programme for each year is 
determined by a balance between the funds available and the manpower 
available for implementation (at present, this amounts to about 18-20 interregional 
training events and about 20-24 regional training events per year). 

o By end-June/early July of the preceding year, the established and costed Regular 
Training Course Programme for the following year is sent by TCPM through the DDG-
TC to the Director General for approval. 
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Regional group training events organized as part of a large-scale regional technical 
co-operation project, and national group training events organized as part of a 
large-scale national technical co-operation project, are discussed during appraisal 
of the project request and submitted to the Board for approval. 

IMPLEMENTATION PHASE 

Immediately after approval of the Regular Training Course Programme, TCS sends 
a letter to each envisaged host country, requesting the Government to confirm the 
country's willingness to host the course. 

Six months before the start of the course, letter of invitation - in the case of 
interregional courses, to all Member States; in the case of regional courses, to all 
Member States in the region - inviting submission of nominations; deadline: three 
months before the start of the course. 

While waiting for nominations, contacting potential candidates for lecturers. 
Recruitment of lecturers. Travel authorizations for lecturers issued to travel agency. 

If course has an equipment component, request for procurement from Technical 
Officer through TCS to Field Procurement Section. 

Selection of participants from all nominations by a selection committee, composed 
of TCS staff and Area and Technical Officers concerned. 

Immediately after selection committee meeting, telex or fax to selected candidates, 
informing them of the award. 

Six to eight weeks before the start of the course, "note verbale' to Government with 
attached formal letter of award to participants, including travel instructions. 

Travel authorizations for participants to travel agency. 

Air tickets issued by travel agency to a local airline or, in some cases, to the local 
UNDP Office. 

Local airlines or UNDP Office to contact participants to pick up ticket. 

Participants to obtain visas. 

One month before the start of the course, payment instructions and funds for 
stipends sent to Course Director. 

Although the individual implementation steps are much the same in the case of 
national and regional group training •>•>•• snts which are a part of technical co-
operation projects, the dates for the?- - ¿nts are normally not set at the time of 
project approval, and TCS can only start to take action upon request by the Head 
of the Area Section concerned. This request is frequently received considerably less 
than six months before the start of the event and, consequently, the timetable for the 
individual steps becomes much tighter. 
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• DURING TRAINING 

o An internal evaluation of each course is carried out by the participants on the last 
days of the course. 

• AFTER TRAINING 

o Six months after completion of all interregional courses, as well as all courses held 
under AFRA, a standard questionnaire is sent to all participants for a routine post-
course evaluation by TCSEV. the results of which are forwarded to the Course 
Director in the host country, the technical division involved, and the staff concerned 
in the Department of Technical Co-operation. 

Since the dates for a training course are already established at the time the letter 

of invitation is sent to Governments, fixed deadlines are set for the submission of nominations 

for training courses, and once the selection committee has approved the list of participants, 

latecomers can only be considered if one of the approved participants drops out. 

Nevertheless, on average about 7% of the nominations arrive after the deadline for 

submission and have to be rejected. 

Although the total number of places available for each course are indicated in the 

letter of invitation to Governments, about three times as many nominations are received on 

average and have to be screened by the selection committee. A number of countries 

submit up to five times as many candidates as the number of awards they could reasonably 

expect. 

Frequently the number of nominating countries exceeds the number of places 

available on a course. In this case, several countries' candidates may be competing for 

one place and the selection process involves not only the determination of the best 

candidate from among several countries, but other issues, such as geographical 

distribution, may also have to be considered. 
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2. Total Training Provided, 1987 -1991 

The following summary of the training provided to the Africa region covers the 

period 1987 through 1991. i.e. the time after the Special Evaluation Review of the Agency's 

Fellowship Programme, completed early in 1987. During this time, a total of 5366 man-

months of training was provided to 1782 individuals from the Africa region. Table 7 gives 

a breakdown by year and type of the training made available (fellowships, scientific visits 

and regional/interregional training courses), and shows the following trends in Africa's share 

in the total training provided by the Agency to all regions. 

With regard to both individual and group training, Africa's share in the total such 

training provided by the Agency has In the period under review increased by 6.4 

percentage points, from 21.3% in 1987 to 27.7% in 1991. The two peak years - 1989 

(26.3%) and 1991 (27.7%) - mark the introduction into the programme of the two 

consecutive regional manpower development projects. RAF/0/003 (1989-90) and RAF/0/007 

(1991-92). The five-year average for the period 1987-91 (24.2%) also shows a slight increase 

(1.7%) over the average of the preceding five years (22.5%). When looking at the different 

types of training, the following trends emerge: 

Africa's share in fellowship training has increased by 9.1 percentage points, from 

22.5% in 1987 to 31.6% in 1991. The two peak years are 1989 (30.1%) and 1991 (31.6%). 

The five-year average (27.0%) also shows a slight increase over the average of the 

preceding five years (24.8%). The share of training through scientific visits has remained 

almost the same (1987 - 12.3%; 1991 - 12.5%). with a decrease of about 2 percentage 

points in each of the years 1989 and 1990. The five-year average (11.4%) is slightly lower 

than the average of the preceding five years (11.9%). 

The number of regional training courses in Africa increased from three in 1987 to 19 

in 1991. The region's share in the training provided through regional and interregional 

training courses has increased from 16.9% in 1987 to 18.9% in 1991. The two peak years 

are once more 1989 (18.6%) and 1991 (18.9%). The five-year average (16.7%) also shows 

a slight increase over the average of the preceding five years (16.1%). 



Table 7 
AFRICA'S SHARE IN TOTAL MAN-MONTHS (M/M) OF TRAINING PROVIDED BT THE AGENCY 

THROUGH FELLOWSHIPS, SCIENTIFIC VISITS AND TRAINING COURSES 
1987 - 1991 

YEAR 

FELLOWSHIPS SCIENTIFIC VISITS TRAINING COURSES TOTAL 
YEAR TOTAL1/ .. AFRICA TOTAL1' AFRICA TOTAL1/ AFRICA TOTAL1/ AFRICA YEAR 

M/M M/H X H/M M/M X M/M M/M X M/M M/M X 

1987 4436.5 996.5 22.5 101.5 12.5 12.3 915.0 155.0 16.9 5453.0 1164.0 21.3 

1988 3056.0 770.0 25.2 88.5 10.0 • 11.3 958.0 126.0 13.2 4102.5 906.0 22.1 

1989 2713.0 817.0 30.1 129.0 13.5 10.5 1090.0 203.0 18.6 3932.0 1034.0 24.3 

1990 3259.5 921.0 28.3 147.5 16.0 10.8 1188.0 184.5 15.5 4595.0 1121.5 24.4 

1991 2926.0 924.0 31.6 120.0 15.0 12.5 1066.0 201.5 18.9 4112.0 1140.5 27.7 

1987-91 16391.0 4429.0 27.0 586.5 67.0 11.4 5217.0 870.0 16.7 22194.5 5366.0 24.2 

1/ All regions 
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Table 8 presents a breakdown of the training provided to each individual country 

in Africa, by type of training, number of trainees abroad at any time during the five year 

period, and man-months of training received during the five-year period. 

Of the total man-months of training provided to the Africa region during the period 

under review. 4429 man-months (83%) were devoted to fellowships, 67 man-months (1%) to 

short-term scientific visits, and 870 man-months (16%) to .participation in regional and 

interregional training events, such as training courses, workshops, seminars and research 

co-ordination meetings. 

With regard to fellowships, the total number of fellows for each country includes all 

fellows studying abroad at any given time during the five-year period under review - i.e. 

also those fellows who started their training before 1987, as well as those who started 

before, but continued beyond, the end of 1991 - but only for the time which actually fails 

Into the five-year period. Therefore, the average time spent abroad per fellow between 

1987 and 1991 (6.1 months) may not be taken as the average duration of a fellowship. No 

such caveat is required for the short-term training provided through scientific visits (average 

duration: 18 days) and training course participation (average duration: 27 days). All such 

training started and was completed within the five-year period. 

Similar to the distribution of the total assistance to individual country programmes 

mentioned earlier, the distribution among the recipient countries of the total training time 

provided shows a predominance of the more advanced countries in the region: 1940 man-

months (36%) of the total training was provided to three countries (Egypt. Nigeria and 

Ghana), while 1466 man-months (27%) were utilized for the 22 countries recognized as LDCs 

or "as if" LDCs (Benin, Burkina Faso. Burundi, Central African Republic, Chad, Ethiopia, 

Gambia, Guinea, Guinea Bissau, Liberia, Madagascar, Malawi. Mali, Namibia, Niger, 

Rwanda, Senegal. Sierra Leone. Somalia, Sudan, Togo and Uganda). 
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Table 8 
TRAINING PROVIDED TO THE AFRICA REGION, BY TYPE 

1987 - 1991 

COUN-
TRY 
COOE 

FELLOWSHIPS 
SCIENTIFIC 
VISITS 

TRAINING COURSE 
PARTICIPANTS TOTAL COUN-

TRY 
COOE No. H/M No. H/H No. H/M No. H/M 

ALG 47 171.0 14 6.5 69 87.5 130 265.0 
CMR 9 32.0 . - 26 23.0 35 55.0 
IVC 20 78.5 5 2.5 17 16.0 42 97.0 
EGY 107 765.0 27 13.5 111 100.0 245 878.0 
ETH 18 178.5 1 1.0 21 19.5 40 199.0 
GAB 3 17.5 - - 10 9.0 13 26.5 
GHA 43 302.0 7 5.5 54 49.0 104 356.5 
KEN 28 210.0 1 1.0 41 39.5 70 250.5 
LIB 64 501.0 - - 35 28.0 99 529.0 
HAG 11 55.0 4 3.0 20 21.0 35 79.0 
HLI 17 53.0 2 1.5 28 20.0 47 74.5 
MAR 4 5.0 2 1.5 13 9.0 19 15.5 
HOR 42 139.5 11 9.0 55 47.0 108 195.5 
NER 12 70.5 2 1.0 21 14.5 35 86.0 
NIR 85 642.5 9 5.0 65 58.0 159 705.5 
SEN 11 41.5 4 2.5 38 25.0 53 69.0 
SIL 8 64.0 2 1.0 14 12.0 24 77.0 
SUD 57 399.5 3 2.0 53 55.0 113 456.5 
TUN 14 38.0 12 6.5 43 35.5 69 80.0 
UGA 15 91.0 1 1.0 29 22.0 45 114.0 
URT 35 229.0 2 1.5 44 40.5 81 271.0 
ZAI 30 156.5 1 0.5 45 51.0 76 208.0 
ZAH 31 145.5 2 1.0 31 24.0 64 170.5 
ZIH 10 43.0 - . 25 22.0 35 65.0 
Oth-
ers ' 

- - - - 41 42.0 41 42.0 

TOTALS 721 4429.0 112 67.0 949 870.0 1782 5366.0 

1/ Includes training course participation (nurber/man-months) by: Angola (2/2.0), Benin (3/3.5), 
Burkina Faso (4/4.0), Burundi (6/5.5), Central African Republic (2/2.0), Chad (1/1.0), Gambia 
(2/1.5), Guinea (2/2.0), Guinea Bissau (2/2.0), Liberia (3/4.0), Malawi (2/2.0), Namibia (1/0.5), 
Rwanda (2/1.5), Somalia (5/5.0), Togo (4/5.5). 
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Table 9 on the following two pages gives a breakdown of the 1782 individuals who 

received training during the period under review, by nationality and field of study. The five 

major sectors were: agriculture (29% of the trainees), radiation protection and safety (20%), 

nuclear medicine and biology (12%), nuclear engineering and technology (12%) and 

nuclear physics and chemistry (10%). 

When looking at the distribution of the trainees coming from each of the two groups 

specified above - the group of the three major recipients of training, and the group of LDCs 

- significant differences emerge In the shares of four sectors, as an indication of the 

different priorities within the two groups: 

Sector Top 3 LDCs 

Agriculture 24% 34% 

Nuclear engineering and technology 18% 7% 

Radiation protection and safety 22% 15% 

Industry and hydrology 4% 12% 

It should be noted that the high share of the LDC-group in the sector "industry and 

hydrology" pertains almost exclusively to training provided in the sub-sector "hydrology" 

(only three trainees - out of a total of 53 - received training in industrial radiography). 



Table 9 
AFRICAN FELLOWS, SCIENTIFIC VISITORS AND GROUP TRAINING PARTICIPANTS, BY FIELD OF STUDY 

1987 - 1991 

COUNTRY 
CODE 

F I E L D S OF S T U D Y 1/ 

TOTAL COUNTRY 
CODE 0 1 2 3 4 5 6 7 8 9 

TOTAL 

ALG 8 10 12 3 18 39 11 2 8 19 130 
CHR 3 • 2 8 2 2 9 9 35 
I VC 2 3 - - 2 21 - « 2 12 42 
EGY 15 12 12 9 64 34 16 4 11 68 245 
ETH 3 . 1 1 5 9 10 - 11 40 
GAB 3 1 1 2 1 _ 1 4 13 
GHA 8 3 2 12 45 8 3 8 15 104 
KEN 4 4 5 7 21 9 1 6 13 70 

LIB 4 9 6 3 14 25 6 2 5 25 99 
HAG 5 4 4 3 4 5 - - 10 35 
HLI 3 . 1 4 2 16 7 11 3 47 
MAR 1 _ _ 1 10 3 • 4 19 
HOR 13 9 _ 8 18 21 7 9 23 108 
NER 2 • 2 - 3 8 - 15 5 35 
NIR 6 24 9 2 14 43 27 4 2 28 159 
SEN 4 4 3 11 2 20 9 53 
SIL 2 2 2 8 5 1 4 24 
SUD 6 17 8 4 9 31 20 - 4 14 113 



COUNTRY 
CODE 

F I E L D S OF S T U D Y 1 ' 
TOTAL COUNTRY 

CODE 
0 1 2 3 4 5 6 7 8 9 

TOTAL 

TUN 12 4 21 13 . 9 10 69 
UGA 2 - - 25 7 1 10 45 
URT 4 3 2 . 6 27 9 - 7 23 81 
ZAI 3 3 3 10 20 12 3 22 76 
2AM 4 7 2 4 5 21 7 3 11 64 
ZIM 6 1 _ 1 10 7 . 1 9 35 

Others2' 1 . - - 37 1 2 41 
TOTAL 124 110 76 41 208 517 189 19 137 361 1782 

S H A R E S 

(X) 
7.0 6.2 4.2 2.3 11.7 29.0 10.6 1.1 7.7 20.2 100.0 

1/ Fields of Study: General Atomic Energy Development 
Nuclear Physics 
Nuclear Chemistry 
Prospecting, Mining and Processing of Nuclear Raw Materials 
Nuclear Engineering and Technology 
Application of Isotopes and Radiation in Agriculture 
Application of Isotopes and Radiation in Medicine 
Application of Isotopes and Radiation in Biology 
Application of Isotopes and Radiation in Industry and Hydrology 
Safety in Nuclear Energy 

2/ Includes training course participants from: Angola (2), Benin (3), Burkina Faso (4), Burundi (6), Central African Republic (2), Chad (1), 
Gambia (2), Guinea (2), Guinea Bissau (2), Liberia (3), Malawi (2), Namibia (1), Rwanda (2), Somalia (5), Togo (4). 
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3. RAF/0/002, Manpower Development in the Africa Region 

Project Summary 

As already outlined in the introduction to this report, fellowships and scientific visits 

that did not quite fit into the framework of an Agency-assisted project, but that were of high 

priority within a country's nuclear development programme, used to be funded from a 

global fellowship allocation on a first-come-first-served basis. By 1988, the administration 

of this global fund had become extremely cumbersome. Furthermore, a fair distribution of 

the training provided by the Agency through fellowships and scientific visits among the four 

geographical regions was not assured. 

For these reasons - and to ensure improved control and equity belween the regions 

- the Board of Governors in 1989 approved four regional manpower development projects, 

(one for each of the four geographical regions: Africa, Asia and the Pacific, Latin America, 

and Middle East and Europe) for the funding of fellowships and scientific visits that were not 

funded under an Agency-assisted project. The introduction into the programme of these 

first four regional manpower development projects coincided with the introduction of Iwo-

year TC programming. 

Total approvals under these projects for the 1989-90 two-year programming cycle 

amounted to over $7.2 million, intended for the provision of an estimated 2900 man-months 

of individual training and distributed among the four regions as follows: Africa: 740 man-

months - $1,852,500 (26.7%); Asia and the Pacific: 743 man-months - $1,850,700 (25.7%); 

Latin America: 657 man-months - $1,634,850 (22.7%); Middle East and Europe: 753 man-

months -$1,865,450 (25.9%). 

With regard to the regional manpower development project for Africa under review 

(RAF/0/003), the initial approval was gradually increased as a result of 23 programme 

changes, effected belween July 1989 and November 1991, to its current (May 1992) 

budget of $2,485,708. 
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Most of the training awarded under these first four regional projects has already 

been completed and activities are drawing to a close. Four new regional manpower 

development projects have been included in the programme of the current (1991-92) two-

year cycle. The allocation of $2.2 million for RAF/0/007, the new African project, represents 

a share of about 25% of the total amount approved under the four new regional manpower 

development projects (over $8.8 million). 

Approved Project Objectives and Activities 

The objective of project RAF/ú/003, Manpower Development in the Africa Region, 

approved for 1989-90 as one of a set of four regional manpower development projects, is 

to ensure equity belween regions and improved control of the provision by the Agency of 

fellowship training and scientific visits requested by a country in the Africa Region, which 

cannot be directly included as part of an approved country project. 

As in the past, the Agency is required to ensure that all such fellowships and 

scientific visits are directly relevant to the countries' needs and priorities in the field of 

atomic energy, and to give preference to training that is related to Agency-assisted 

activities. 

Intended target groups and beneficiaries of the project are, in the first instcnce, the 

recipients of fellowships and scientific visits awarded under the projects. In the long run, the 

project is expected to benefit the scientific infrastructure, not only of the recipients' home 

country, but of the entire Africa region. 
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Financial Summary 

CURRENT BUDGET 1989 
S 

1990 
S 

1991 
S 

TOTAL 
S 

Fellouships CC 736 042 1 567 742 - 2 303 784 

NCC 121 219 34 642 14 463 170 324 

Italy - 11 600 - 11 600 

TOTAL 857 261 1 613 984 14 463 2 485 708 

D I S B U R S E M E N T S 1988 
S 

1989 
S 

1990 
S 

1991 
S 

1992 $ TOTAL 
S 

Fellowships CC 4 679 498 025 1 077 793 665 863 8 558 2 254 918 

NCC - 26 692 71 289 71 228 - 169 209 

Italy - - - 5 491 6 396 11 887 

TOTAL 4 679 524 717 1 149 082 742 582 14 954 2 436 014 

FINANCIAL STATUS (31 MAY 1992): Total disbursements: 2 436 014 
Unliauidated obligations: 57 470 
Total utilization: 2 493 484 
Earmarkings: 0 
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The funds available under project RAF/0/003 were used to finance both fellowships 

and scientific visits awarded - but not started - prior to 1989, as well as new awards made 

during the 1989-90 biennium. Table 10 on the following two pages provides information, 

by recipient country, on total nominations, non-awards, withdrawals and "active" awards 

(either completed or still "under placement", i.e. not yet accepted by a host country). 

Out of a total of 222 "active" fellowships and scientific visits charged to the project. 

80 (36%) were awarded in the period 1986 to 1988 (3 in 1986,12 in 1987, and 65 in 1988), 

96 (43%) were awarded in 1989, and 46 (21%) in 1990. 

Total nominations for training under the regional project amounted to 271, of which 

263 candidates (97%) were awarded either a fellowship or a scientific visit; three 

candidates (1%) were withdrawn before award and five candidates (2%) did not receive 

an award for the reasons given in the footnote to Table 10. Comparable figures for the 

period 1983-85, highlighted in the 1987 evaluation (ail regions): withdrawals before award -

- 1 % of total nominations; non-awards - 17% of total nominations. 

A total of 41 trainees were withdrawn after award, 14 by their own Government. 

Twenty-seven candidates were withdrawn by the Agency, for the following reasons: 16 

candidates co i ld not be placed; two candidates were awarded another (non-Agency) 

fellowship; two awards were made subject to up-grading of footnote-g/ projects which 

were subsequently cancelled; two candidates did not submit the required medical 

certificate despite repeated reminders; two candidates could not start their training at the 

foreseen time, and no alternative time was suggested by them despite repeated reminders; 

one trainee did not show up at his place of study, and there was no further communication 

from him; one candidate never reacted to the Agency's notification of award; one 

candidate died before he could start his training. 

Of the remaining 222 "active" candidates, 221 have completed their training, while 

one candidate is still under placement. In view of the fact that 36% of the awards charged 

to the project were already "lined up" at the time the project started, it is not surprising that 

a significant percentage of the training (1003 man-months or 70%) could already take 

place during the 1989-90 period. 



Table 10 
FELLOUSHIPS AND SCIENTIFIC VISITS 

AUARDED UNDER PROJECT 
RAF/0/003 

(as of 31 Nay 1992) 

Country 
Code 

Total 
nomina-
tions 

Not 
awarded/ 
withdrawn 

Total 
remaining 
awards 

Total completed awards (man-months) Total 
awards under 

placement 
Country 
Code 

Total 
nomina-
tions 

Not 
awarded/ 
withdrawn 

Total 
remaining 
awards 1989 1990 1991 1992 Total 

Total 
awards under 

placement 
Country 
Code 

No. NO.1' No. m/m m/m m/m m/m m/m m/m No. m/m 

AIG 14 2 12 30.5 23.0 7.5 . 30.5 _ 

CHR 2 _ 2 9.5 3.5 2.0 4.0 9.5 
IVC 3 1 2 2.0 1.5 0.5 . 2.0 
EGY 41 10 31 212.0 48.5 109.0 42.5 200.0 12.0 

ETH 6 _ 6 65.0 18.5 21.5 25.0 65.0 
GHA 16 1 15 112.0 32.5 54.5 20.5 4.5 112.0 
KEN 9 1 8 54.0 16.0 31.0 7.0 54.0 
LIB 32 10 22 150.5 33.5 36.0 81.0 150.5 
HAG 6 . 6 24.0 20.5 3.5 . 24.0 
HLI 7 1 6 21.5 7.5 14.0 . 21.5 
HOR 6 2 4 19.0 6.0 3.0 10.0 19.0 
NER 5 2 3 21.0 12.0 9.0 . 21.0 
NIR 41 2 39 328.5 33.5 175.0 120.0 328.5 
SEN 8 1 7 25.5 3.0 15.5 7.0 25.5 
SIL 3 . 3 20.0 - 8.5 11.5 f m 20.0 
SUD 17 3 14 128.0 39.0 52.5 32.0 4.5 128.0 -

TUN 7 - 7 15.5 11.0 4.5 - 15.5 - -



Country 
Code 

Total 
nomina-
tions 

Not 
awarded/ 
wi thdrawn 

Total 
remaining 
awards 

Total completed awards (man-months/ Total 
awards under 
placement 

Country 
Code 

Total 
nomina-
tions 

Not 
awarded/ 
wi thdrawn 

Total 
remaining 
awards 1989 1990 1991 1992 Total 

Total 
awards under 
placement 

Country 
Code 

No. No.1' No. m/n m/m m/m m/m m/m m/m No. m/m 

UGA 5 1 4 16.0 1.0 4.0 11.0 16.0 
URT 19 3 16 95.5 15.0 44.0 36.5 95.5 
ZAI 11 6 5 35.0 9.5 18.5 7.0 35.0 
ZAM 10 3 7 35.0 10.0 20.5 4.5 35.0 
Z1H 3 - 3 23.5 9.5 14.0 - 23.5 
TOTAL 271 49 222 1443.5 354.5 648.5 419.5 9.0 1431.5 1 12.0 

1/ Includes: 5 candidates not awarded 

3 candidates withdrawn before award 
41 candidates withdrawn after award 

Candidate overqualified, living abroad and thus not involved in work in the home country (1); 
On-the-job training at home institute recomnended (1); 
No funds and requested training not related to a TC project (3). 
(1 by Government; 2 by IAEA). 
(14 by Government; 27 by IAEA). 
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When disregarding the awards that were already "lined up" at the time the project 

started, and looking only at the project's 1989-90 awards, the following average time lags 

emerge: 

Nomination — award - 7.6 months 

Award — stai . of training - 5.3 months 

Nomination — start of training - 12.9 months 

The reason it was only possible in 1989-90 to bring down the average time between 

award and start of training and not between nomination and award (see Table 5) is that 

many African countries - particularly the major recipients of training - persisted in 

submitting, without indicating priorities, up to five times as many candidates than the 

number of awards realistically to be expected. This was a heavy burden on both the Area 

and the Fellowship Sections and, since all nominations had to be processed, it delayed 

those awards that could actually be made. This particular issue, however, continues to be 

under the second, 1991-92, regional project, and every effort is being made to induce 

Governments to keep the nominations submitted to the Agency to a realistic number, and 

to indicate priorities, so that the time between nomination and award can be reduced as 

well. 

As already mentioned, the project allotment was gradually increased through a 

number of programme changes to its current budget of almost $2.5 million, increasing the 

share of the African project to 35.7% of the total current budgets for the four regional 

projects. These programme changes transferred to the regional project funds from other 

African projects, which had become available through savings on liquidation or re-phasing/ 

cancellation of some project activities. 

Within the region, a total of 640.5 man-months (45%) of the training has gone to 

three countries (Egypt, Ghana and Nigeria), while a total of 416.5 man-months (29%) was 

provided to the nine LDCs (Ethiopia, Madagascar, Mall, Niger, Senegal, Sierra Leone, 

Sudan, Uganda and Tanzania). 
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Achievements 

Currently, about 70% of all fellowships and scientific visits provided to Africa are 

funded under the regional manpower development projects; the remaining 30% are 

awarded as integral part of national technical co-operation projects. 

With over 1400 man-months of fellowship and scientific visit training already 

provided, the total amount of training initially foreseen and approved was noariy doubled. 

As disbursements under the project amounted to 36% of total disbursements under 

all four manpower development projects, the regional approach has more than ensured 

an equitable share for Africa and has brought about a significant actual increase in the 

training provided to the region, a development that is to be welcomed in view of the 

region's greater needs. However, a more equitable distribution of the training among the 

countries within the region still remains to be achieved. 

The Africa regional manpower development project has ensured that funds 

approved for projects in the region and becoming available In the course of project 

implementation were used for the benefit of the region. 

A noticeable improvement has been achieved on the 1989-90 awards by further 

reducing the average time lag from nomination to start of training by over two months, 
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In order to be able to assess the overall situation in the Africa region with regard to 

available manpower and manpower development in the nuclear field, a review by 

questionnaire was carried out by the TC-Evaluation Section, followed by an evaluation 

mission to four African countries, undertaken by two outside consultants. 

1. Review by Questionnaire 

A questionnaire (Annex III) was sent out in January 1992 to collect information on: 

(a) each country's development plans and priorities, and the position held therein by 

manpower development; (b) the amount and scope of training opportunities in the nuclear 

field available at the national level; and (c) any training abroad in the nuclear field, 

sponsored by the Government or funded on a bi-lateral basis by donor countries or 

institutions, other than the Agency. The questionnaire was sent to the national liaison officers 

of those 25 African countries that have in the past received Agency assistance in the form 

of training. Fourteen questionnaires were returned, representing a return of 56%. The 14 

responding countries also represent 59% of the total assistance provided to Africa, and 70% 

of the total amount spent on training for the region in the period 1958 through 1991, as well 

as 54% of the total man-months of training provided to the region in the period 1987 

through 1991. 

In general, the overall response rate of well over 50% is very acceptable for a mail 

questionnaire of this type. In terms of the purpose of this survey, the* is a satisfactory basis 

for examining the situation in the region as a whole. 

National Development Plans and Priorities 

The IAEA questionnaire contains a number of questions that address the issues of 

national development plans and priorities and the position therein of manpower 

development in the Agency's sphere of competence. 

The replies to Question 1 show that In most countries the technical co-operation 

programme with the Agency is an integral part of the national development plan. 
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Question 1 

Is your country's technical co-operation programme with the Agency 
planned as an integral part of the national economic and scientific development plan? 

National priority areas are addressed in Question 2. The sector of greatest concern 

in the region is agriculture, listed by eleven replies and assigned first priority by 50%, 

second priority by 22% and third priority by 7% of the respondents. Coming next in 

importance is health, indicated by eight replies and assigned first priority by 7% of the 

respondents, second priority by 37%, and third priority by 14%. The third position is held by 

manpower development and education, listed by six replies and assigned first, second or 

third priority each by 14% of the respondents. 

Yes 
No 

12 
2 

* 

Question 2 

Within your country's national development plan, what are the three 
major priority areas? Please list in order of importance: 

* % 
First priority: 

Agriculture 
Economic development 
Manpower development & education 
Health 
Industrial development 

7 
3 
2 
1 
1 

50 
22 
14 

7 
7 

Second priority: 
Health 
Agriculture 
Manpower development & education 
Infrastructure 
Economic development 
Industrial development 

5 
3 
2 
2 
1 
1 

37 
22 
14 
14 

7 
7 

Third priority: 
Energy 
Health 
Manpower development & education 
Industrial development 
Environment 
Agriculture 
Research 
Infrastructure 

3 
2 
2 
2 
2 
1 
1 
1 

22 
14 
14 
14 
14 

7 
7 
7 
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The position of the Agency's technical co-operation programme with African 

countries within these priority areas is addressed in Question 3. Over 90% of the 

respondents stated that their country's programme with the Agency follows national priority 

areas, either fully or at least partly, thereby implying that the programme, or at least part 

of it, has the support of the Government. 

Question 3 

Does your country's technical co-operation programme with the Agency 
follow these established national priority areas? 

Questions 4, 5 and 6 address the issue of manpower development and its position 

within established national priority development areas. In reply to Question 4, almost 80% 

of the countries confirmed that a national manpower development plan exists. 

Question 4 

Does your country have a long-term manpower development plan for training 
the scientists and technicians required for these national 

priority development areas? 

Fully 
Partly 
Marginally 
Not at all 

# 

9 
4 
1 

% 
64 
29 

7 

Yes 
No 

11 
3 

# % 
79 
21 

However, the replies to Question 5 show that only in less than half of these countries 

is the training of nuclear scientists and technicians included in the national manpower 

development plan. 
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Question 5 

If "Yes", is the training of nuclear scientists and technicians 
included in the national manpower development plan? 

* % 

Yes 5 45 
No 6 55 

In reply to Question 6, two of the countries where the training of nuclear scientists 

and technicians is not included in the national manpower development plan, each 

Indicated that more than one Institution Is involved in the determination of the training 

needs in the Agency's sphere of competence. In two-thirds of the countries, the ministry 

concerned is involved in this respect, either alone or in collaboration with another institution. 

Question 6 

If "No", by whom are the training needs in the Agency's 
area of competence determined in your country? 

# 

The National Atomic Energy Authority 2 
The Ministry concerned 4 
The Counterparts of Agency projects 2 
Others 

% 
25 
50 
25 

In addition, it was indicated that, for determining training needs. Agency technical 

officers were frequently consulted. 

Training Opportunities 

Questions 7. 8 and 9 address the issue of opportunities at the national level for the 

training in nuclear science and technology. The replies to the questionnaire indicate that 

such training, at various levels, is available in over 60% of the countries. 
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Question 1 

Are there any opportunities at the national level 
for the training in nuclear science and technology? 

# % 

Yes 9 64 
No 4 36 

The type and level of such training, as well as the number of trainees graduating 

each year, are addressed in Questions 8 and 9. A summary of the opportunities in the nine 

countries that replied in the affirmative is given in tabular form below. 

Question 8 
If "Yes", please list institution, field and level of nuclear training 
available, degree obtainable (Certificate, Diploma, BSc, MSc, PhD) 

and 
Ouestion 9 

On average, how many trainees in nuclear science and technology 
graduate from national institutions each year? 

Fields of study Degrees obtainable 
Nucl. 
physics 
and 
chem-
istry 

Nucl. 
appl. 
and 
tech-
niques 

Nucl. 
engr. 
and 
elec-
tronics 

Iso-
tope 
ap-
plic-
ation 

Nucl. 
med-
ical 
appl. 

Radi-
ation 
pro-
tec-
tion 

Envi-
ron-
mental 
radi-
ation 

Cert Dipl BSc MSc PhD 

A X X X X >20 5-
10 

B X X X X X X X 

C X X X X X X 

D X >20 5-
10 

E X 10-
20 

F X X <5 <5 

G X <5 <5 

H X X 10-20 

I X <5 
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No specific reference was made in the replies as to the level of the training 

available, however, this can be deduced to a certain extent from the level of the 

degrees that can be obtained: Three countries offer training up to PhD level, three up 

to MSc level, two up to BSc level or diploma; and one country offers special courses 

that are completed with a certificate. 

With regard to fields of study, opportunities for training exist mainly in nuclear 

physics and chemistry, available in seven countries, and in nuclear engineering and 

electronics, available in four countries. 

The total number of trainees graduating each year ranges from "less than 5" to 

"5-10" at the higher level (MSc and PhD); from "less than 5" to "over 20" at the 

intermediate level (BSc/Diploma); and is "10-20" for the special courses offered. Two 

countries did not indicate the number of graduates. 

As to the types of institutions that offer such training, these include faculties of 

science or polytechnic and universities, as well as research centres and laboratories. 

In one additional country such local training opportunities may be available 

soon, since a footnote-^/ project - yet to be selected for extrabudgetary funding - was 

approved under the Agency's 1991-92 Regular Programme, with the objective of 

introducing nuclear physics into the undergraduate and graduate curricula. 

Through Questions 10 and 11 an attempt is made to assess what opportunities 

are available to Africans for training abroad, other than through the Agency's Fellowship 

Programme. Two countries did not reply to these questions. 

Question 10 

What Is the number of fellowship awards in nuclear science and 
technology for training abroad, sponsored and funded each year by 

your Government in the context of the national manpower development plan? 

# % 
More than 20 
Between 10 and 20 
Between 5 and 10 
Less than 5 
None 

6 
6 

50 
50 
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In half of the countries there is no Government-sponsored programme at all for 

training abroad in nuclear science and technology, while the other half offer a limited 

number of fellowships (less than 5) each year for such training. 

Question 1 1 

What is the number of fellowship awards in nuclear science and 
technology for training abroad, sponsored and funded on a bi-lateral 
basis by donor countries or institutions, apart from the awards made 

under the Agency's Fellowship Programme? 

* % 

More than 20 
Between 10 and 20 
Between 5 and 10 
Less than 5 8 67 
None 4 33 

In two-thirds of the countries opportunities exist - again on a very limited scale 

(less than 5) - for awards for training abroad which is funded by Institutions other than 

the Agency. 

In Question 12 the respondents were requested to indicate their country's nuclear 

manpower needs in the stated national priority areas, the training actually being 

provided, and the resulting shortfall. 

Question 12 

With regard to your country's three major priority areas, to what 
extent does the training in supportive nuclear science and technology provided 

each year (through local institutions and through fellowships sponsored 
by your Government, on a bi-lateral basis and by the Agency) 

fall short of the manpower requirements stated in the 
national development plan? 

No replies were given to this question by nine countries; the replies of the 

remaining five countries were incomplete or improbable and, therefore, cannot be used 

to arrive at an overall picture conclusive to the situation in the region as a whole. 
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Agency-Provided Training 

In reply to Question 13, addressing the Agency's approach to manpower 

development in Africa, over 50% of the respondents stated that the introduction of a 

regional manpower development project has resulted in at least some improvement. 

Question 13 

In your opinion, has the introduction of a regional manpower development 
project for Africa ensured a more appropriate share of training awards 

for your country than under the previous approach of a global 
fellowship allocation, from which awards were funded 

on a first-come-first served basis? 

* % 

There has been a significant improvement 1 8 
There has been some improvement 6 46 
There has been no noticeable change 6 46 

When asked to state the type of training most useful to their respective countries, 

all of the respondents to Question 14 listed "Intermediate-level training (short-term 

fellowships)". "Specialized training (scientific visits)" and "Interregional training courses" 

were each indicated by 86% of the respondents. 

Question 14 

In your opinion, what 1ype of training in nuclear science and 
technology is most useful to your country ? (Please check 

all appropriate answers, Indicating priorities) 

# % 
Basic training (long-term fellowships) 10 71 
Intermediate-level training (short-term fells) 14 100 
Specialized training (scientific visits) 12 86 
Specialized group training through: 

Interregional training courses 12 86 
Regional training courses 11 79 
National training courses 11 79 
On-the-job training by experts 11 79 
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Not all respondents indicated priorities, and the above figures reflect all replies, 

i.e. those that had indicated priorities and those that had simply checked three or more 

of the predetermined answers. When looking at the replies of those countries that had 

stated priorities (64%), a slightly different order of priorities emerges: 

1. Basic training (long-term fellowships) 
2. Intermediate-level training (short-term fellowships) 
3. National training courses 
4. Specialized training (scientific visits), and 

Interregional training courses 
5. Regional training courses 
6. On-the-job training 

Suggestions 

The opportunity for further comments and suggestions was given to the 

respondents in Question 15. 

Question 15 

If you have any further comments or suggestions on the 
present situation in your country with regard to 

nuclear manpower development, please record these here: 

Suggestions ranged from a general increase in the number of training 

opportunities under the regional manpower project, in particular in the area of nuclear 

instrument maintenance, to the inclusion in the programme of national manpower 

development projects, which would permit countries also to satisfy training needs that 

were not directly related to Agency-assisted activities, but were nevertheless of high 

priority. Periodic refresher training was suggested for national staff involved in the 

countries' major areas of priority. The issue of job security, i.e. assured jobs for fellows 

upon their return from training abroad, is of some concern. For those countries that do 

not have local opportunities for training in nuclear science and technology. Agency-

sponsored training abroad up to the PhD level was proposed for a skeleton national 

teaching staff. Finally, it was suggested that a way should be found to enable former 

trainees to keep abreast of current developments in their sphere of action by providing 

them regularly with up-to-date information. 
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Summary 

National economic and scientific development plans exist In almost all countries 

of the region. Within these development plans the three major areas of concern are 

agriculture, health, manpower development and education. The countries' technical 

co-operation programmes with the Agency on the whole follow these priority areas in 

most countries. 

Long-term manpower development plans are also established in the great 

majority of fhe countries, however, the training of nuclear scientists, engineers and 

technicians is included in these plans in only about one-half of the countries, which 

shows that this training is, generally, not accorded high priority. 

At least some opportunities for training in selected areas of nuclear science and 

technology exist in about 60% of the countries in the region, but only 20% of the 

countries provide training up to the MSc/PhD level. The number of trainees in nuclear 

science and technology graduating each year from national institutions is very small 

and cannot be considered adequate to satisfy existing manpower needs of the country 

concerned and of the region as a whole. 

Very few - if any - opportunities for nuclear training abroad exist for candidates 

from the region other than those funded by the Agency. Judging from the lack of 

repuesto the relevant question (No. 12), there is very little awareness on the national level 

as to actual training needs in the nuclear field in most countries of the region. 

The replies to the questionnaire indicate that the introduction of the regional 

manpower development project has resulted in some improvement in the overall 

situation in the region, as compared to the previous global approach. Both long- and 

short-term fellowships as well as scientific visits are considered to be the appropriate 

means for providing individual training in nuclear science and technology. As regards 

group training, preference is given to national and interregional training courses. 

Periodic refresher training and the regular provision of the latest scientific 

information (e.g. through reports, scientific papers and periodicals, etc., which cannot 

be obtained locally) to former trainees would greatly enhance the value of the training 

received. 



- 5 2 -

Long-term training up to the PhD level was suggested for a small core of nuclear 

scientists of the Least Developed Countries in the region, in order to enable these 

countries gradually to catch up with those that are more advanced. 

2. Evaluation Mission 

As a follow-up to the review by questionnaire, an evaluation mission was 

undertaken to the region by two outside consultants in September 1992. The mission 

visited four countries (Egypt. Ghana, Senegal and Tanzania), to meet with the 

Government authorities responsible for national training and manpower development 

and with Agency project counterparts and former fellows, to assess in situ the current 

nuclear manpower situation and the existing training needs in these countries, and to 

determine what conclusions could be drawn from the mission's findings with regard to 

the overall situation and needs of the entire region. 

a. General Approach 

On arrival the mission was met in each country by representatives of the 

Government organization(s) to be visited, which greatly facilitated the start of the task, 

as did the proposed programmes of visits that were presented in two countries. In one 

country, the mission's objectives were unknown (although the official counterpart had 

been notified well in advance). The mission had five working days in each of three 

countries (Egypt, Ghana, Senegal) but only four working days in Tanzania, because of 

the time needed for travel between Dar Es Salaam and Arusha. 

A list of the senior officials met by the evaluation team is attached as Annex IV. 

In order to collect the information required, the following procedures were 

adopted: (I) a series of written questions was given to the relevant Government official(s) 

or laboratory directors with the request that written responses be returned to the mission 

before departure, or answers were obtained by interview with the appropriate official(s); 

and (ii) brief interviews were held, primarily with former holders of Agency fellowships, 

but to a lesser extent also with former training course participants, and scientific visitors. 
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These interviews were quite informal, and were held with a number of the persons 

present rather than individually, to put them at their ease. The members of the mission 

were at pains to emphasize that they did not come as inspectors or examiners, and all 

persons were assured of anonymity should they be critical of the Agency or its policies 

and procedures. In this way, about 100 persons were seen at 41 institutions or 

departments, distributed among the four countries as set out in Table 11. It should be 

noted that the large range of the ratio of trainees per institute visited (from less than 1 

to more than 5) is a consequence of two factors, viz.. major differences in the 

organization of atomic energy-related matters in the four countries, and the size of the 

actual programmes, and no other significance should be attached to it. 

Table 11 
TOTAL NUMBER OF INSTITUTIONS VISITED AND TRAINEES MET 

Country 
Number of 

Inst i tutes/Depart-
ments Visited 

Ninter of 
Fellowships 

Awarded, 1982-92 
Number 

of Trainees 
Het 

Egypt 7 252 39 

Ghana 12 93 26 

Senegal 15 24 12 

Tanzania 7 72 22 

TOTALS 41 441 99 

1/ Only includes fellows whc had completed or at least started training as of 31 Hay 1992 
2/ Includes participants in regional and interregional training courses as well as fellows 

b. Countries Visited 

Some pertinent statistics summarizing the mission's activities with regard to 

Agency fellowship training in the four countries are summarized in Table 12. It should 

be borne in mind that the numbers of fellows may correspond to greater numbers of 

fellowships because several persons seen had received more than one, but rarely more 

than two awards. 
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FELLCUSHIPS AWARDED (1982-1992) 

AMD FELLOWS MET DURING MISSION 

Field 
Code 

E G Y P T G H A N A S E N E G A L T A N Z A N I A 

Field 
Code Fellow-

ships 
awarded 

Fellows 
met 

Fellow-
ships 
awarded 

Fellows 
met 

Fellow-
ships 
awarded 

Fellows 
met 

Fellow-
ships 
awarded 

Fellows 
met 

0 15 2 7 1 - - 2 

1 16 2 3 3 2 2 4 1 

2 12 1 2 2 3 - 2 1 

3 15 2 1 - - - -

4 49 5 3 3 3 - 6 1 

5 50 5 55 6 5 2 28 3 

6 7 1 9 1 - - 10 4 

7 4 1 3 1 - - - -

8 14 2 6 6 9 3 9 5 

9 70 9 4 2 2 - 11 1 

T O T A L 252 30 93 25 24 7 72 16 

1/ Only includes fellows or scientific visitors who had completed or at least started training 
as of 31 May 1992. Excludes training course participants. 

2/ Fields of study: 
0 - General Atomic Energy Development 
1 - Nuclear Physics 
2 - Nuclear Chemistry 
3 - Prospecting, Mining and Processing of Nuclear Raw Materials 
4 - Nuclear Engineering and Technology 
5 - Application of Isotopes and Radiation in Agriculture 
6 - Application of Isotopes and Radiation in Medicine 
7 - Application of Isotopes and Radiation in Biology 
8 - Application of Isotopes and Radiation in Industry and Hydrology 
9 - Safety in Nuclear Energy 
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(i) EGYPT 
Egypt has been the recipient of the largest amount of Agency-provided training, 

and it has the most highly developed programme of the four countries visited; it is the 

only one with an announced intention to introduce nuclear power. To this end. in 

addition to the [Egyptian] Atomic Energy Authority (EAEA) with about 5000 employees, 

there is a Nuclear Power Plants Authority (NPPA) with some 300-400 employees, as well 

as a Nuclear Materials Authority (NMA). The EAEA has four research centres-. Nuclear 

Research Centre (NRC); National Centre for Nuclear Safety and Radiation Control 

(NCNSRC); National Centre for Radiation Research and Technology (NCRRT); and Hot 

Laboratories and Waste Management Centre (HLWMC). 

A programme of visits was developed at a meeting with 12 senior people from 

these various Authorities and Centres. Seven of these had had Agency fellowships 

and/or scientific visits, all but one received before 1982, and one had attended an 

interregional training course. It was clear that the majority of these seven had benefitted 

considerably from their training, although in most cases subsequent advancement and 

promotion were not a result of the training. 

In the subsequent visits to the various centres, 30 former fellows were Interviewed, 

distributed across the Agency's major fields of study. At the planning session it had 

been decided to sample about 10% of the fellows and the numbers in columns 2 and 

3 of Table 12 show that this attempt was reasonably successful. 

(ii) GHANA 
Ghana was the country with the second most developed nuclear programme, 

with a great diversity of activities, mainly in agriculture and health. 

Just over 25% of the fellows were interviewed, but agriculture was not 

represented proportionally. This was because visits were confined to the Accra area, 

i.e., the Kwabenya Institute and the University of Ghana, while most of the former fellows 

in the field of agriculture are located at various sites (especially Kumasi), a considerable 

distance from Accra. 
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(iii) SENEGAL 
Senegal represented the Francophone countries in Africa. It differs from the other 

three countries in that the nuclear activities are not co-ordinated by an Atomic Energy 

Commission (or similar), but is under the Ministère de la Technologie et de la 

Modernisation de l'Etat (Ministry of Technology and of Modernisation of the State) which 

has many other responsibilities. Legislation in the field of radiation protection was 

pending in the National Assembly, but meanwhile the various users of radiation sources 

or radioactive materials continue to use and dispose of such sources according to their 

own rules, creating a situation which needs urgent attention. 

The country had the smallest number of fellowship awards (24), and only seven 

were actually met despite the large number of institutions visited, because the mission's 

visit coincided with a traditional time of vacations. 

(iv) UNITED REPUBLIC OF TANZANIA 
The United Republic of Tanzania is the poorest of the four countries, recognized 

by the UN as a Least Developed Country (LDC), but it has a well organized National 

Radiation Commission, located in Arusha, to oversee and co-ordinate atomic energy 

matters. The mission visited its headquarters, as well as the Tropical Pesticides Research 

Institute and the Animal Diseases Research Institute, also in Arusha. 

Tanzania has a chronic shortage of electrical generating capacity and power 

cuts were frequent during the mission's stay in the country. The country is making great 

efforts in both underground and surface water development for domestic use and for 

use in agriculture, industry and power generation. 

The distribution by field code of the fellowships for the fellows met was certainly 

not representative of the overall distribution. Only one of the 11 recipients of fellowships 

in radiation protection and safety was met because the others were on field tasks. 
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Féllowship Candidate Sélection 

The procedures for the selection of candidates for fellowship training vary among 

the countries. In some cases there is only one possible candidate for a particular 

project-related fellowship, while at one institution the view was taken that the pre-

employment screening process is so rigorous that all employees are eligible candidates 

for potential fellowships. The national screening processes which include senior 

management reviews of qualifications, experience, job description, profile, etc., were 

considered to be adequate by the senior persons interviewed. Some concern was 

expressed about the so-called "professional fellows" who mainly consider their award 

a fringe benefit and not necessarily a means for acquiring more knowledge. 

Retention of Trainees 

In all four countries, the vast majority of recipients of Agency training are still in 

their country, and mostly still working in the field for which they were trained. They 

constitute the core of trained staff. Only a very few stayed In the country where the 

fellowship training was given, while others who left did so for a variety of reasons. Many 

of those trained in earlier years have advanced to senior positions, while younger 

persons are project or programme leaders, or project counterparts in Agency projects. 

Prevention of "brain drain" is not attempted in one country, while two countries have 

some financial incentives; in the fourth country, recipients of training abroad that is 

provided or sponsored by the Government are required by law to work for a protracted 

period on their return. In countries where salaries in the nuclear organizations are lower 

than in private industry, retention of persons with nuclear instrument maintenance skills 

Is particularly difficult. 

Passing on New Knowledge 

In most cases former fellows have passed on their knowledge to others (often a 

requirement), and this has been much appreciated. In one country, almost all fellows 

interviewed had been advisers of candidates for postgraduate degrees in the fields of 

the Agency training. Other means for passing on knowledge have been lectures at the 

university or at regional training courses; local training courses and seminars; and on-

the-job training. 
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"Best'Form of Training 

There was general but not universal agreement among institutions that 

fellowships were extremely useful and the best form of training, while there were mixed 

feelings on the value of scientific visits. A strong contender for second place was on-the-

job training by visiting Agency experts. Training courses were thought to be useful in the 

majority of cases. Many former participants thought the interregional courses were too 

short or too intensive. 

Nuclear Instrument Maintenance 

There was uniform agreement of a desperate and urgent need for qualified 

technicians for nuclear instrument maintenance and repair. In this connection, the 

mission was told of a plan to establish a regional centre for equipment maintenance in 

Ghana and this is fully endorsed by the mission. Egypt has the particular problem that 

technicians only speak Arabic, which complicates their receiving Agency-provided 

training. Most Senegalese electronics technicians are engaged in maintenance/repair 

work of equipment from English-speaking countries and are, therefore, recommended 

by their supervisors for training in the supplier country, although they have a limited 

command of English (see also "Language Problems", below). 

Timing and Duration of Training 

In a number of cases the Agency's training appears to have been not too well 

timed, in that equipment necessary for a former trainee to make use of his/her training 

upon return was greatly delayed in arriving in the country. Many former fellows 

commented on the duration of their fellowships; there was a broad measure of 

agreement that six months is too short and that the minimum should be nine months. 

There was much criticism of the long delays between the application for, and the start 

of, a fellowship. A further issue raised concerned the starting date of training for fellows 

from a tropical country; several persons complained about arriving in the middle of a 

northern winter, or just before a long closure for Christmas/New Year holidays. Two 

scientific visitors commented that their visits were altogether too rushed with too little time 

at the institutions and too much time travelling or preparing to do so. 
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Communication 

There was evidence of a lack of, or perhaps breakdown in, internal 

communication in more than just the one country where the mission's objectives were 

unknown. Information regarding the opportunities for assistance available through the 

Agency is not always passed on by the Agency's official contact point to potential users. 

Thus, staff at some institutions did not even know of the existence of the Agency's training 

programme, or if they knew, did not know how to apply for fellowships. Sometimes 

details of training courses do not reach potential participants in time; occasionally they 

do not arrive at all. 

Language Problems 

A few fellows were sent to countries where they had to spend as much as half 

of their training period learning another language before they could start their formal 

training. This was especially the case for fellows from countries with English as an official 

language who were sent to France, but it also applied in the opposite sense. 

Appropriateness of Training 

In general, all persons interviewed reported that their fellowship training was 

appropriate and useful, but there were some notable exceptions. Two examples 

illustrate different aspects of this. A man was sent to France, hoping to learn about 

atmospheric dispersion of airborne pollutants but was assigned the study of dispersion 

of high temperature rocket exhaust gases. In a second case, a principal laboratory 

technician had requested Austria, UK or USA for training in nuclear instrumentation but 

was sent to Cyprus where he was attached to a private company. He was treated as 

an employee for 26 days, learning nothing. After protesting to the Agency he was sent 

to the Zambian National Council for Scientific Research where he spent almost two very 

useful months. Two years later the same man had almost eight months of fellowship 

training in nuclear instrumentation at the Agency's Seibersdorf Laboratories, which was 

what he had requested in the first place. 



- 6 0 -

Advancemenî of Trainees 

Promotion does not necessarily follow completion of even the longest Agency 

fellowship training, although the award of an advanced degree (e.g. MSc) from a 

university in an industrialized country often results in advancement. 

Logistics 

There were relatively few complaints about the stipend and other arrangements 

in most highly industrialized host countries, but numerous concerns were aired about an 

inadequate stipend when fellowships were awarded in less industrialized countries. In 

one extreme case the fellow only received half of his stipend during the tenure of his 

fellowship and was obliged to borrow money from his embassy in order to buy food. 

Another case concerned a trainee who had to leave all the texts and course material 

(worth $500) behind when he returned home because he had no money for shipment. 

A case of a different type involved a man who was to attend a training course 

and could not get a visa before leaving his home countr/. On the advice of the UNDP 

he went to a country near the host country, but was obliged to wait more than 48 hours 

in an airport before being authorized to proceed. 

Future Needs 

The need was expressed in all four countries visited by the mission for more 

training, although in very different areas, and to different degrees: 

Egypt: Operators (technicians) for the forthcoming Agency-provided 
cyclotron; and in related radiopharmaceutical production laboratories. 
For the NPPA: safety (including PSA and QA/QC); project management-
environmental impacts; site selection; use of NPP for desalination and 
electricity generation. 

Ghana: Miniature neutron source; food irradiation; nuclear instrument 
maintenance; radiopharmacy. 

Senegal: Radiation protection, especially for physicians and hospital 
technicians; nuclear instrument maintenance; hydrology. 
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Tanzania: Nuclear instrument maintenance; radioactive waste 
management; national radiation standardization and dosimetry; 
environmental radiation monitoring; specialized techniques in nuclear 
physics and hydrology; radioimmunoassay. 

Of the four countries, only Egypt will require training related to nuclear power in 

the near future. It is clear that at a time of financial stringency priorities must be set in 

attempting to meet requirements. In no country was any priority indicated, but the 

different areas are listed in decreasing order of the frequency with which they were 

mentioned in the discussions in Ghana, Senegal and Tanzania. No such priority listing 

can be given for Egypt. 

In Senegal, there is a desperate need, articulated by a number of persons both 

in the institutions themselves and at Government level, for training in radiation protection 

and in radioactive waste management at most of the institutions using radioactive 

materials. 

d. Summary 

On the whole, the Agency's programme of training in the past decade in the four 

African countries visited by the mission has been well received and well utilized, albeit 

in different ways in the different countries: 

Egypt: Supporting and improving the level of work in ongoing research 
and development, and preparing for the introduction of nuclear power. 

Ghana: Consolidating national development; technology transfer. 

Senegal: Former trainees are working in the appropriate fields, whether 
in the public or private sector. 

Tanzania: Former trainees are working in relevant projects; reduction of the gap 
in national manpower requirements. 
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The main area benefitting from the training provided to the four countries is 

clearly agriculture, followed by radiation protection and safety, health and hydrology. 

Two countries claim new capabilities in various aspects of agriculture, health and 

nuclear analytical techniques; Egypt identified Nuclear Power Plant site selection and 

bid evaluation. 

The persistent mention of nuclear instrument maintenance in the list of training 

needs above, and in discussions with African scientists and engineers at all levels, 

demonstrates yet again the importance of this subject. Additional training is also 

required in radiation protection and radioactive waste management, particularly in one 

of the countries visited. 

All countries identified new opportunities to extend national capabilities; 

agriculture and health care were mentioned by three countries. Also listed by one 

country were various aspects of radiation protection, environmental pollution, and 

hydrology. Egypt singled out uses for its new cyclotron and research reactor, as well as 

nuclear power plant design review, construction and operation, and preparation of 

Safety Analysis Reports. 

All countries commented on the effects of the Agency's training programme on 

the development of a national scientific infrastructure. Radiation protection, including 

radioactive waste management, was mentioned by two countries. Other points made 

were the reduction or elimination of a dependency on scientific assistance from outside 

the country; specific areas mentioned were medical physics, nuclear medicine, 

veterinary diagnostics, and water resource exploration. 

Most of the senior persons met in the four countries expressed a strong desire for 

continued Agency training of their scientists and engineers in the form of fellowships, or 

through participation in regional or interregional training courses. They appreciate the 

need for trained manpower in the development of nuclear science and engineering. 
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IV 

FINDINGS AND CONCLUSIONS 

The region of Africa continues to lag far behind acceptable standards of both 

economic and social development. In the 27 African countries that received Agency 

technical assistance during the past ten years - and which represent about one-half of 

the countries in the region - the overall situation, on average, with regard to education, 

health and nutrition is amply illustrated by some figures quoted below: 

o The average life expectancy at birth is 53 years; only 54% of the 

population have access to health sen/ices, and only 47% to safe 

water. 

o The average daily calorie supply Is only 94% of that required to 

sustain a person at normal levels of activity and health; 43% of 

the food available for internal distribution is imported. 

o Adult literacy In 1990 reached 54% of the total population; the 

regional averages of mean years of schooling, i.e. the average 

number of years of schooling received per person aged 25 and 

over (1990: 1.8 years), and of tertiary enrolment rates (1988-89: 

6%) continue to be low. 

In view of this situation, it follows that the greatest development needs of the 

region are in the areas of food and agriculture, human health, education and 

development of water resources. 
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The general aim of this evaluation was to review the overall situation in Africa 

with regard to available manpower and manpower development in the nuclear field 

and, in particular, to assess whether the situation has improved since the 1987 

evaluation, taking into account both individual training through fellowships and scientific 

visits and training provided to Africans through regional and interregional group training 

events sponsored by the Agency. 

On the basis of the results of the review by questionnaire, combined with those 

of the evaluation mission to four countries in the region, the following findings and 

conclusions were reached: 

National economic and scientific development plans exist in almost all countries 

of the region. Within these development plans the three major areas of concern are 

agriculture/water resource development, health, and manpower development and 

education. The countries' technical co-operation programmes with the Agency on the 

whole follow these priority areas and are an integral part of the national development 

plan In most countries. Selected nuclear techniques have been introduced to Improve 

and complement on-going national development activities. The integration of technical 

co-operation activities into the national development plan indicates that they are 

supported by the Government, which is essential for the success of the programme. 

Long-term manpower development plans are also established in the great 

majority of the countries but the training of nuclear scientists and technicians is included 

in these plans in only about one-half of the countries, which shows that this training is, 

generally, not accorded high priority. It would also seem to point to a certain lack of 

awareness on the part of the national manpower planning authorities concerned as to 

the usefulness and applicability of nuclear techniques in a number of national priority 

areas, and to the significance of appropriate training for the use and safe handling of 

these techniques. Since experience has shown that strong Government commitment to 

and support of a nuclear programme are also essential for the success and viability of 

the training provided, it is important that the national planning authorities are briefed 

accordingly, to ensure that the training of nuclear scientists, engineers and technicians 

will become an integral part of the long-term national manpower development plan in 

those countries where this is not yet the case. 
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At least some opportunities exist in about 60% of the countries in the region for 

training in selected areas of nuclear science and technology, but only 20% of the 

countries provide training up to the MSc/PhD level. The number of trainees in nuclear 

science and technology graduating each year from national institutions is very small 

and cannot be considered adequate to satisfy existing manpower needs of the country 

concerned and of the region as a whole. Very few - if any - opportunities for nuclear 

training abroad are available for candidates from the region other than those funded 

by the Agency. Judging from the replies to the questionnaire, there is very little 

awareness at the national level as to the actual training needs in the nuclear field in 

most countries of the region. This underlines the importance of the role of the Agency, 

not only as a provider of training, but also as an adviser on assessing training needs at 

the time national development plans are established. 

The training provided in the past by the Agency to African Member States has 

been extremely useful and. at least in the four countries visited by the evaluation mission, 

the vast majority of recipients are still in their respective countries, and mostly still working 

in the field for which they were trained. Many of those trained in earlier years have 

since advanced to senior positions, and in most cases former fellows have passed on 

their knowledge to others. However, despite the considerable amount of training 

already provided to the region over the past 30 years, more training will need to be 

provided for many years to come - ranging from long-term basic training in the case 

of the Least Developed Countries, to short-term specialized training in the case of the 

more advanced countries in the region - to ensure a sufficiently broad base of trained 

national manpower in the region to carry out research, development and practical 

application of nuclear energy for peaceful purposes. 

There is evidence that a lack of internal communication has in some countries 

prevented the required training from being provided. Some national institutions are not 

even aware of the Agency's fellowship programme, others receive the notifications for 

regional and interregional training courses too late or not at all. There seems to be a 

need in some countries for the Agency's official counterparts to improve the 

dissemination of information on the Agency's training opportunities to all interested 

institutions. In the case of countries with inadequate internal communication systems 

which may result in notifications of training courses reaching interested institutions too 

late, the Agency could assist by using faster modes of communication, such as DHL, for 

their letters of invitation to Governments, and by directly informing national counterpart 

institutions at the same time. 
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In view of the expressed great need in the region for qualified technicians for 

nuclear instrument maintenance and repair, the evaluation particularly endorses the 

plans to establish a regional centre for equipment maintenance in Ghana, where it is 

hoped that training opportunities will be available to candidates from all countries in 

the region. Additional training is also required in the areas of radiation protection and 

radioactive waste management, particularly in one of the countries visited by the 

evaluation mission, where existing practices are far from meeting the standards of the 

Agency and/or the International Commission on Radiological Protection (ICRP). 

The more specific aim of this evaluation was (a) to assess the extent to which the 

Africa regional manpower development project approved for 1989-90 has ensured an 

appropriate share of fellowship and scientific visit awards for the Africa region, and 

priority development needs of African Member States for essential national expertise in 

the Agency's areas of competence are being increasingly met under the new system; 

(b) to assess the extent to which the project has ensured improved control and 

administration of the requests for fellowships and scientific visits being submitted by the 

countries in the region; and (c) to determine any adjustments to the new system that may 

be required, taking into account the special needs of the countries in the Africa region. 

On the basis of the replies to the questionnaire, combined with an in-depth desk 

review of the project, the evaluation has reached the following conclusions: 

The objectives of project RAF/0/003, Manpower Development in the Africa 

Region, have been achieved. The introduction in 1989 of a regional approach to the 

allocation of funds for the Agency's fellowships and scientific visits programme has since 

ensured a more equitable share for Africa, and has brought about a significant actual 

increase in the training provided to the region, a development that is to be welcomed 

in view of the greater needs of the region. The regional project has, however, not 

ensured a more equitable distribution of the training awarded among the countries 

within the region, and more attention needs to be given to this issue. One way of 

achieving more equity within the region would be to reserve the regional approach for 

the advancement of less developed countries only, while dealing with the more 

advanced, major recipients of training strictly through national manpower development 

projects. 
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The project has facilitated improved control of the provision by the Agency of 

fellowship training and scientific visits requested by African countries, which could not 

be directly included as part of an approved country project. The new approach has 

enabled the transfer to the regional project of funds from other African projects, which 

had become available through savings on liquidation and/or re-phasing/cancellation 

of some project activities. Thus, the availability of a regional manpower development 

project has ensured that funds liberated in the course of the implementation of African 

projects could be used to the exclusive benefit of the Africa region and were not - as 

may have been the case under the pre-1989 approach to the fellowship programme -

- transferred to the global fellowship fund which provided training to all regions on a first-

come-first-served basis. 

The Agency's continued efforts to Improve implementation have resulted in a 

significant reduction in the average time lag between the nomination of fellows from 

Africa and the start of their training. A further reduction can. however, only be achieved 

with the active co-operation of the countries in the region, in general, and of the major 

recipients of training, in particular. As long as countries continue to submit, without 

indicating priorities, up to five times as many candidates for the number of awards 

realistically to be expected - which all have to be processed, delaying those awards 

that can actually be made - a further reduction of the time elapsing belween 

nomination and award will be very difficult to achieve. It is essential that in countries 

where the number of qualified training candidates by far exceeds the number of 

awards to be expected, rigorous pre-screening take place at the national level, and 

that only an appropriate and prioritized number of candidates be submitted to the 

Agency. 

There is no way in which the Agency can shorten the time required for the 

national selection process which eventually leads to the nomination of a candidate, and 

which may take up to a year, except to urge Member State Governments to keep this 

time to a minimum, thus enabling the country's ongoing nuclear activities to benefit from 

the training to be provided at the earliest possible stage. 
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V 

RECOMMENDATIONS 

• Based on the findings and conclusions of this evaluation, it is recommended that 

the Agency continue to support the manpower development efforts in its African 

Member States by making available to the countries in the region the training required 

for the use of nuclear techniques in their priority development areas, through both 

fellowships and scientific visits as well as through participation in regional and 

interregional group training events. 

• It is recommended that, in the countries where this is not yet the case, the 

national planning authorities be urged to include the training of nuclear scientists and 

engineers in their national manpower development plans, as an indication that this 

training is fully supported by the Government. To this end. it is recommended that the 

Agency's official counterparts (e.g. National Atomic Energy Commissions or similar 

organizations) be urged to brief their Governments as to the usefulness of nuclear 

techniques for a number of national priority areas, and to the importance of 

appropriate training for the use and safe handling of these techniques. If and when 

required, the Agency should offer to assist national planning authorities in assessing 

actual training needs in the nuclear field and in establishing a long-term manpower 

development plan. 

• It is further recommended that the Agency's official counterparts ensure that 

information on the Agency's fellowship programme and notifications of regional and 

interregional training events are promptly disseminated to all potential beneficiaries of 

such training opportunities, so that appropriate and timely action can be taken. The 

Agency should assist these efforts by using faster modes of communication, such as DHL, 

informing national counterpart institutions at the same time, and by providing 

information material to its official counterparts for distribution to those institutions that 

have insufficient or no knowledge of the Agency's training programme. 
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• In order to achieve the maximum benefit from, and the uninterrupted use of, the 

nuclear equipment provided to the region through the Agency's technical co-operation 

programme, it is recommended that particular attention be given to training in nuclear 

instrument maintenance and repair. To this end, it is recommended that the Agency 

give full support to the establishment of regional or sub-regional centres for equipment 

maintenance in Africa. This support should not only include training, but should also 

extend to the provision of instrumentation and spare parts as well as expert advice. 

• To ensure that appropriate safety standards are observed by all users of 

radiation and radioactive materials in the region, additional training in radiation 

protection and radioactive waste management is recommended, in particular for one 

of the countries visited by the evaluation mission, where existing practices are far from 

satisfactory. 

• The evaluation has confirmed that the regional approach to the provision of 

fellowships and scientific visits has ensured an appropriate share of such training for the 

Africa region as a whole and that priority development needs of the region for essential 

national expertise are being increasingly met. It is recommended that this approach 

be continued, albeit with a modification. It is important to ensure an equitable share 

of this training for the smaller, less advanced countries in the region, in order to assist 

these countries to build up a core of staff trained in the application of those nuclear 

techniques that could assist and complement national development efforts in the 

countries' priority areas. It is, therefore, recommended that in future the regional 

approach be reserved for the advancement and support of training of the less 

developed countries only, and that individual national manpower development projects 

be approved for the more advanced countries that have been the major recipients of 

Agency training in the past. The evaluation fully supports the steps already taken in this 

direction by including national manpower development projects for two countries in the 

region in the 1993-94 programme. 

• It is further recommended that particular attention be given to the provision of 

training to the Least Developed Countries in Africa, in order to assist these countries 

gradually to catch up with the more advanced countries in the region. 
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ANNEX I 

DEFINITION OF TERMS1 

Table 1: Country Profiles 

POPULATION 

ii Population growth rate: The annual growth rate of the population calculated from 
mid-year. 

WEALTH 

III Gross national product jONP): The total domestic and foreign value added 
claimed by residents, calculated without making deductions for depreciation. It 
comprises gross domestic product plus net factor income from abroad, which is the 
income residents receive from abroad for factor sen/ices (labour and capital), less 
similar payments made to non-residents who contribute to the domestic economy. 

IV Gross domestic product (GDP) in purchasing power parities (PPP): The use of 
official exchange rates to convert the national currency figures to US dollars does 
not attempt to measure the relative domestic purchasing powers of currencies. The 
United Nations International Comparison Project (ICP) has developed measures of 
real GDP on an internationally comparable scale using purchasing power parities 
(PPP) instead of exchange rates as conversion factors, and expressed in international 
dollars. 

EDUCATION 

V Adult literacy rate: The percentage of persons aged 15 and over who can, with 
understanding, both read and write a short simple statement on everyday life. 

VII Mean years of schooling: Average number of years of schooling received per 
person aged 25 and over. 

Vlii Enrolment ratio (gross and net): The gross enrolment ratio is the number enrolled 
in a level of education, whether or not they belong in the relevant age group for 
that level, expressed as a percentage of the population in the relevant age group 
for that level. The net enrolment ratio is the number enrolled in a level of education 
who belong in the relevant age group, expressed as a percentage of the 
population in that age group. 

HEALTH 

IX Life expectancy at birth: The number of years a newborn infant would live if 
prevailing patterns of mortality at the time of its birth were to stay the same 
throughout its life. 

1 UNDP HUMAN DEVELOPMENT REPORT 1992 



HEALTH (cont'd) 

X Health expenditures: Expenditures on hospitals, health centres and clinics, health 
insurance schemes and family planning. 

XI Health services access: The percentage of the population that can reach 
appropriate local health services on foot or by the local means of transport in no 
more than one hour. 

XII Safe water access: The percentage of the population with reasonable access to 
safe water supply, including treated surface waters, or untreated but 
uncontaminated water, such as that from springs, sanitary wells and protected 
boreholes. 

NUTRITION 

XIII Food import dependency: The ratio of food imports to the food available for 
internal distribution: lhat is, the sum of food production, plus food imports, minus 
food exports. 

XIV Daily calorie supply per capita: The calorie equivalent of the net food supplies 
in a country, divided by the population, by day. 

Daily calorie requirement per capita: The average number of calories needed 
to sustain a person at normal levels of activity and health, taking into account the 
distribution by age. sex, body weight and environmental temperature. 

DEVELOPMENT 

Human development: The UNDP Human Development Report 1990 defined human 
development as the process of increasing people's options. It stressed that the most 
critical choices that people should have include the options to lead a long and 
healthy life, to be knowledgeable and to find access to the assets, employment and 
income needed for a decent standard of living. 

Human development Index: The human development index (HDI) combines 
national income with two social indicators - adult literacy, combined with mean 
years of schooling, and life expectancy - to give a composite measure of human 
progress. As a first step, a country's measure of deprivation is defined for each of 
the three basic variables, life expectancy, literacy and (the log of) per capita GDP. 
against a maximum and a minimum value identified for the actual values of each 
of the three variables. Secondly, an average deprivation index is established, by 
taking a simple average of the three indicators and, finally, the HDI is measured as 
one minus the average deprivation index. Thus: 

XV HDI value: The total of one minus the average deprivation index. 

XVI HDI rank: The posilion of each country among the 160 countries reviewed, whereby 
a rank from 1-53 denotes "HIGH HUMAN DEVELOPMENT, from 54-97 "MEDIUM HUMAN 
DEVELOPMENT", and from 98-160 "LOW HUMAN DEVELOPMENT. 



COUNTRY CODES 

ALG - ALGERIA 

CMR - CAMEROON 

CVE - CAPE VERDE 

IVC - COTE D'IVOIRE 

EGY - EGYPT 

ETH - ETHIOPIA 

GAB - GABON 

GHA - GHANA 

KEN - KENYA 

LIR - LIBERIA 

ÜB - LIBYAN ARAB JAMAHIRIYA 

MAG - MADAGASCAR 

MW1 - MALAWI 
MU - MAU 

MAR - MAURITIUS 

MOR - MOROCCO 

NER - NIGER 

NIR - NIGERIA 

SEN - SENEGAL 

SIL - SIERRA LEONE 

SUD - SUDAN 

TUN - TUNISIA 

UGA - UGANDA 

URT - UNITED REPUBUC OF TANZANIA 

ZAI - ZAIRE 

ZAM • ZAMBIA 

ZIM - ZIMBABWE 



ANNEX II 

INTERREGIONAL AND REGIONAL GROUP TRAINING EVENTS HOSTED BY AFRICA 
1976 - 1991 

PROJECT 

NUHBER TITLE
1 

DATES HOST 

COUN-

TRY 

PARTICIPANTS
2 PROJECT 

NUHBER TITLE
1 

START COMPL 

HOST 

COUN-

TRY (1) (2) (3) 

INT/0/039 (001) IUS ON IAEA TECHNICAL CO-OPERATION PRACTICES AND PROCEDURES 84-11-25 84-11-29 SUD 15 - 3 

INT/0/044 (001) ITC ON ENERGY PLANNING IN DEVELOPING COUNTRIES WITH SPECIAL ATTENTION TO 
NUCLEAR ENERGY 

87-02-02 87-02-27 MOR 23 - 8 

INT/1/021 (001) ITC ON SOLID STATE PHYSICS 81-12-01 82-01-22 GHA 24 1 18 

INT/3/008 (001) ITC OU URANIUM EXPLORATION 82-04-19 82-05-28 MAG 19 - 6 

INT/4/053 (001) ITC ON NUCLEAR ELECTRONICS 81-08-17 81-09-09 MOR 16 - 3 

INT/4/108 (001) ITC ON INTERFACING IN NUCLEAR EXPERIMENTS 91-10-14 91-12-13 MAG 18 - 1 

INT/5/062 (001) ITC ON THE USE OF RADIOACTIVE AND STABLE NUCLIDES IN ANIMAL STUDIES AND 
VETERINARY MEDICINE 

79-05-21 79-06-30 KEN 12 - 4 

INT/5/072 (001) ITC ON NUCLEAR TECHNIQUES FOR CHEMICAL RESIDUE AND POLLUTION PROBLEMS 80-11-01 80-11-29 EGY 15 - 4 

INT/5/088 (001) ITC ON THE USE OF NUCLEAR TECHNIQUES IN THE STUDY AND CONTROL OF PARASITIC 
INFECTIONS CF FARM ANIMALS 

83-10-17 83-11-11 KEN 19 - -

INT/6/034 (001) ITC ON NUCLEAR APPLICATIONS IH PARASITOLOGY 86-10-19 86-11-20 EGY 14 - -

INT/8/025 (001) ITC ON NON-DESTRUCTIVE TESTING, RADIOGRAPHY AND ULTRASONICS TECHNIQUES 87-08-31 87-09-25 KEN 16 - 5 

RAF/0/004 (001) RTC ON NUCLEAR LAU AND SAFETY REGULATIONS 91-03-04 91-03-15 KEN 18 - 2 



PROJECT 

NUMBER TITLE
1 

DATES HOST 

COUN-

TRY 

PARTICIPANTS
2 PROJECT 

NUMBER TITLE
1 

START COMPL 

HOST 

COUN-

TRY (1) (2) (3) 

RAF/0/005 (001) REGIONAL SEMINAR ON NUCLEAR SCIENCE FOR PEACE AND DEVELOPMENT 90-03-12 90-03-16 UGA 16 • • 

RAF/0/006 <001) RUS ON DESIGN, MANAGEMENT AND EVALUATION TECHNIQUES OF IAEA TECHNICAL CO-

OPERATION PROJECTS 

91-04-22 91-05-03 GHA 18 - 4 

RAF/1/002 (001) RTC ON NUCLEAR ANALYTICAL METHOOS AND THEIR APPLICATION 80-06-30 80-08-01 GHA 15 - 3 

RAF/1/003 (001) RTC ON ADVANCED X-RAY FLUORESCENCE ANALYSIS 87-03-30 87-04-24 GHA 11 - 4 

RAF/2/002 (001) RTC ON RADIOCHEMISTRY AND NUCLEAR ANALYTICAL TECHNIQUES 85-11-18 85-12-20 KEN 16 - 6 

RAF/2/003 (001) RTC ON APPLICATION OF NUCLEAR ANALYTICAL TECHNIQUES IN MINERAL EXPLORATION 

AND EXPLOITATION 

91-10-07 91-10-25 GHA 13 - 3 

RAF/4/002 (001) RTC ON NUCLEAR ELECTRONICS 83-02-28 83-04-21 ZAM 15 - -

RAF/4/004 (001) RTC ON PROTECTION OF NUCLEAR INSTRUMENTS 91-10-19 91-11-13 EGY 8 - 4 

RAF/4/005 (001) RTC ON PREVENTIVE MAINTENANCE AND QUALITY CONTROL OF NUCLEAR AND RELATED 

EQUIPMENT IN MEDICINE 

89-10-07 89-10-26 ALG 8 - -

RAF/4/006 (001) RTC ON NUCLEAR INSTRUMENTATION MAINTENANCE 89-05-22 89-06-30 ZAM 16 - 5 

RAF/4/007 (001) RTC ON NUCLEAR INSTRUMENTATION MAINTENANCE 90-06-04 90-07-13 MOR 12 2 5 

RAF/5/006 (001) RWS ON THE ESTABLISHMENT AND USE OF A MONOCLONAL-ANTIBOOY BASED 

COMPETITIVE ELISA-SYSTEM FOR THE SERO-MONITORING OF RINDERPEST 

91-09-23 91-09-27 CMR 12 - • 

RAF/5/008 (001) RTC ON THE USE OF RADIO- AND ENZYME-IMMUNOASSAY TECHNIQUES FOR STUDIES IN 

ANIMAL REPRODUCTION AND DISEASE DIAGNOSIS 

86-11-03 86-11-28 KEN 24 - ó 



PROJECT 
NUMBER TITLE

1 

DATES HOST 
COUN-
TRY 

PARTICIPANTS
2 PROJECT 

NUMBER TITLE
1 

START COMPL 

HOST 
COUN-
TRY (1) (2) (3) 

RAF/5/009 (001) RTC ON INTEGRATED CONTROL OF TSETSE WITH EMPHASIS ON THE STERILE INSECT 

TECHNIQUE 
88-05-23 88-06-17 NIR 14 - -

RAF/5/010 (001) RWS ON BIOLOGICAL NITROGEN FIXATION 87-07-06 87-07-10 GHA 11 - 5 

RAF/5/010 (002) FIRST RESEARCH CO-ORDIHATION MEETING OF THE F1GIONAL PROJECT RAF/5/010 89-05-15 89-05-19 TUN 8 2 5 

RAF/5/011 (002) RTC ON THE DIAGNOSIS OF RINDERPEST 88-09-26 88-10-14 ETH 18 - 2 

RAF/5/012 (001) RTC ON THE USE OF ISOTOPES AND RADIATION TECHNIQUES IN STUDIES OF 
BIOLOGICAL NITROGEN FIXATION AND SOIL/PLANT NUTRITIOH 

88-08-22 88-09-16 GHA 20 - 5 

RAF/5/013 (002) REGIONAL GROUP TRAINING OF NATIONAL AGRO-ECONOMISTS UNDER RAF/3/013 90-09-24 90-09-28 MOR 3 - 1 

RAF/5/013 (003) RWS ON MEDFLY TRAPPING 90-11-12 90-11-23 MOR 3 - 8 

RAF/5/013 (004) RUS ON MEOFLY TRAPPING 90-11-26 90-12-07 TUN 7 - 10 

RAF/5/013 (005) RWS ON THE USE OF COMPUTERS IN MEDFLY STUDIES 91-09-30 91-10-11 MOR 4 - 3 

RAF/5/015 (001) RTC ON INDUCTION AND USE OF MUTATIONS IN PLANT BREEDING 90-08-20 90-09-28 GHA 16 - 3 

RAF/5/016 (001) RTC ON THE USE OF ISOTOPES AND RADIATION TECHNIQUES IN STUDIES OF 
BIOLOGICAL NITROGEN FIXATION AND SOIL/PLANT NUTRITION 

89-08-21 89-09-15 SEN 11 • 4 

RAF/5/017 (001) RTC ON TSETSE CONTROL WITH THE STERILE INSECT TECHNIQUE 90-05-07 90-06-01 GHA 14 - 4 

RAF/5/019 (001) RTC ON THE USE OF IMMUNOASSAY TECHNIQUES IN THE DIAGNOSIS AND CONTROL OF 

ANIMAL DISEASES 

90-10-29 90-11-23 IVC 17 1 2 

RAF/5/020 (001) RTC ON ISOTOPE AND NUCLEAR TECHNIQUES IN STUDIES ON SOIL/PLANT RELATIONS 
WITH EMPHASIS ON AGRO-FORESTRY AND ON PLANT NUTRITION 

91-07-29 91-08-30 NIR 14 - 5 



PROJECT 
TITLE

1 

DATES HOST PARTICIPANTS
2 

NUMBER TITLE
1 

START COMPL 
COUN-

TRY (1) (2) (3) 

RAF/5/021 (001) RTC ON FOOD IRRADIATION TECHNOLOGY 91-11-10 91-12-06 EGY 16 - 2 

RAF/6/003 (001) RTC ON BASIC NUCLEAR MEDICINE 89-07-22 89-08-16 SUO 12 - 4 

RAF/6/004 (001) RTC ON RADIOIMMUNOASSAY 90-10-01 90-10-19 ETH 11 - 2 

RAF/6/005 (001) RTC ON DOSIMETRY IN RADIOTHERAPY, INCLUDING TREATMENT PLANNING 91-11-23 91-12-13 EGY 16 - 59 

RAF/6/006 (001) REGIONAL CO-ORDINATORS' MEETING ON RADIOIMMUNOASSAY OF THYROID-RELATED 
HORMONES 

91-06-03 91-06-07 URT 8 - 1 

RAF/6/007 (001) RUS ON CO-OPERATION IN RADIOIMMUNOASSAY 91-05-27 91-05-31 KEN 6 - -

RAF/8/008 (001) RTC ON HYDROLOGY 84-11-05 84-11-30 URT 12 - 6 

RAF/8/012 (001) RUS ON THE DEVELOPMENT OF ISOTOPE TECHNIQUES IN HYDROLOGY AND HYDROGEOLOGY 88-11-21 88-11-25 NER 8 - 15 

RAF/8/012 (002) FIRST RESEARCH CO-ORDINATION MEETING OF THE REGIONAL PROJECT RAF/8/012 89-11-20 89-11-22 HLI 5 - -

RAF/8/012 (003) RUS ON HYDRO-SEDIMF.NTOLOGY 90-12-10 90-12-18 MLI 6 - 4 

RAF/8/012 (004) RUS ON ISOTOPE HYDROLOGY AND SEDIMENTOLOGY 91-07-15 91-09-15 MLI 3 - 2 

RAF/8/012 (005) RUS ON THE STUDY OF NON-SATURATED ZONES 91-11-11 91-11-20 SEN 6 - 2 

RAF/8/013 (001) RTC ON THE APPLICATION OF ISOTOPE TECHNIQUES IN UATER RESOURCES 

DEVELOPMENT 

89-06-05 89-06-30 SEN 11 - 4 

RAF/8/014 (001) RTC ON NON-DESTRUCTIVE TESTING, RADIOGRAPHY (LEVEL 2) 91-06-03 91-06-23 ALG 6 - 10 



PROJECT 
NUMBER TITLE

1 

DATES HOST 
COUN-
TRY 

PARTICIPANTS
2 PROJECT 

NUMBER TITLE
1 

START COMPL 

HOST 
COUN-
TRY (1) (2) (3) 

RAF/8/016 (001) RTC ON IRRADIATION PROCESSING IN STERILIZATION OF MEDICAL SUPPLIES, 
INCLUDING PHARMACEUTICALS AND BIOLOGICAL PRODUCTS 

91-11-02 91-11-27 EGY 6 - 2 

RAF/9/003 (001) RTC ON RADIATION PROTECTION 87-03-29 87-04-24 EGY 12 - 13 

RAF/9/004 (001) RTC ON RADIATION PROTECTION 88-06-11 88-07-09 EGY 15 - -

RAF/9/005 (001) RTC FOR RADIATION PROTECTION OFFICERS 88-08-08 88-09-02 KEN 8 - 5 

RAF/9/005 (002) MEETING ON REGIONAL CO-OPERATION IN RADIATION PROTECTION IN AFRICA 89-09-12 89-09-14 URT 9 - 1 

RAF/9/005 (003) RTC FOR RADIATION PROTECTION OFFICERS 90-05-07 90-06-01 TUN 16 - 7 

RAF/9/005 (004) RUS ON BASIC RADIATION AND DEVELOPMENT OF NATIONAL INFRASTRUCTURE FOR 

RAO IAT ION SAFETY 
90-12-03 90-12-14 NIR 18 - -

RAF/9/006 (001) RTC ON MANAGEMENT OF SPENT SEALED RADIATION SOURCES 91-04-15 91-04-26 KEN 17 - 4 

1/ Abbreviations used in titles: ITC • INTERREGIONAL TRAINING COURSE RTC - REGIONAL TRAINING COURSE 
I WS - INTERREGIONAL WORKSHOP RWS - REGIONAL WORKSHOP 

2/ The figures under (1) denote the number of award holders whose cost of participation was met out of project funds; those under (2) denote the ni/rtier of 
participants who attended at the expense of their government, or of another organization or programme; those under (3) denote the number of local 
participants. No stipends or international travel costs were paid out of project funds in respect of participants shown under (H) and (3), 



Name: 

ANNEX III 

QUESTIONNAIRE FOR THE SPECIAL EVALUATION OF THE 
REGIONAL MANPOWER DEVELOPMENT PROJECT IN AFRICA 

(RAF/0/003) 

PLEASE RETURN TO THE EVALUATION SECTION. DEPARTMENT OF TECHNICAL CO-OPERATION. 
BY MID-MARCH 1992. 

(1) Experience has shown that strong Government commitment to and support of a 
nuclear programme are essential for its success. Is your country's technical co-
operation programme with the Agency planned as an integral part of the national 
economic and scientific development plan? 

(a) Yes /_/ 
(b) No /_/ 

(2) Within your country's national development plan, what are the three major priority 
areas? Please list in order of importance: 

(3) Does your country's technical co-operation programme with the Agency followthese 
established national priority development areas? 

(4) Does your country have a long-term manpower development plan for training the 
scientists and technicians required for these established national priority 
development areas? 

(a) 

(b) 

(c) 

(a) Fully 
(b) Partly 
(c) Marginally 
(d) Not at all 

/_/ /__/ 

/__/ 
/ / 

(a) Yes L_J 
(b) No /_/ 



(5) If "Yes", is the training of nuclear scientists and technicians included in the national 
manpower development plan? 

(a) Yes !_J 
(b) No /_/ 

(6) If "No", by whom are the training needs in the Agency's area of competence 
determined in your country? 

(7) Are there any opportunities at the national level for training in nuclear science and 
technology? 

(a) Yes /_ / 
(b) No /_ / 

(8) If "Yes", please list institution, field and level of nuclear training available, degree 
obtainable (Certificate. Diploma. BSc. MSc. PhD]: 

(a) The National Atomic Energy Authority 
(b) The Ministry concerned 
(c) The Counterparts of Agency projects 
(d) Others (Please explain) 

/_/ 
L_l 
I / 
/ I 



(9) On average, how many trainees in nuclear science and technology graduate from 
national institutions each year? 

With: Over 20 10-20 5-10 Less than 5 

Certificate 

Diploma 

BSc 

MSc 

PhD 

(10) What is the number of fellowship awards in nuclear science and technology for 
training abroad, sponsored and funded each year by your Government jn the 
context of the national manpower development plan? 

(a) More than 20 /_/ 
(b) Between 10 and 20 J _ l 
(c) Between 5 and 10 ( _ ! 
(d) Less than 5 [ _ / 
(e) None /__/ 

(11) What is the number of fellowship awards in nuclear science and technology for 
training abroad, sponsored and funded on a bi-lateral basis by donor countries or 
institutions, apart from the awards made under the Agency's Fellowships 
Programme? 

(a) More than 20 / / 
(b) Between 10 and 20 / / 
(c) Between 5 and 10 / / 
(d) Less than 5 / / 
(e) None / / 

(12) With regard to your country's three major priority areas, to what extent does the 
training in supportive nuclear science and technology actually provided each year 
fthrouah local institutions and through fellowships sponsored by your Government, 
on a bi-lateral basis and by the Agency) fall short of the manpower requirements 
stated in the national development plan? 

Priority Area No. Required No. Trained Shortfall 

1. 

2. 

3. 



(13) In your opinion, has the introduction of a regional manpower development project 
for Africa ensured a more appropriate share of training awards for your country 
than under the previous approach of a global fellowship allocation, from which 
awards were funded on a first-come-first-served basis? 

(a) There has been a significant improvement / I 
(b) There has been some improvement / / 
(c) There has been no noticeable change / / 

(14) In your opinion, what type of training in nuclear science and technology is most 
useful for your country? (Please check all appropriate answers, indicating priorities! 

(a) Basic training (long-term fellowships) L _ 
(b) Intermediate-level training (short-term fellowships) [ _ 
(c) Specialized training (scientific visits) / 
(d) Specialized group training, through: 

(i) Interregional training courses / 
(ii) Regional training courses / 
(¡ii) National training courses / 
(iv) On-the-job training by experts / 

(15) If you have any further comments or suggestions on the present situation in your 
country with regard to nuclear manpower development, please record these here: 



ANNEX IV 

LIST OF KEY PERSONNEL MET 
BY THE EVALUATION MISSION TEAM 

Egypt 

A.A. Am mar 
M.F. Barakat 

M.H. El-Fouly 

M .A. El-Garhy 
S.B. Abdel Hamid 
S. El-Haddad 

N. El Hazek 
A.F. Ismail 
S.A. Marei 
M. Wafik Morsy 
M.T.M. Sharabash 
G. Ziada 

Exploration Division Head. Nuclear Materials Authority. 
Chairman. National Centre of Nuclear Safely and Radiation Control, 
Atomic Energy Authority (EAEA). 
Solid State Department Head, National Centre for Radiation Research 
and Technology (NCRRT). EAEA. 
Vice Chairman for Training and International Co-operation, EAEA. 
Vice Chairman, Nuclear Power Plants Authority. 
Chairman, Department of Oncology and Nuclear Medicine, Cairo 
University. 
Vice President, Nuclear Materials Authority. 
Director, Missions and International Relations Administration, EAEA. 
Chairman, Hot Laboratories and Waste Management Centre, EAEA. 
Chairman, Nuclear Research Centre, EAEA. 
Plant Production Department Head. NCRRT. EAEA. 
Nuclear Medicine Department, Cairo University. 

Ghana 

F. Adeku 

Y. Adu-Ampomah 
A.K. Ahafia 
V. Appiah 
J.M. Aryeetey 
R.K.G. Assoku 
A. Attah 
D.A. Gomez 
C. Schandorf 
C.B. Semanhyia 
P.O. Yeboah 

Assistant Secretary, National Nuclear Research Institute (NNRI), Ghana 
Atomic Energy Commission (GAEC). 
Senior Research Officer, Cocoa Research Institute, Tafo 
Acting Director. NNRI, GAEC. 
Head, Biology, Food and Agriculture Department, NNRI, GAEC. 
Administrative Secretary, NNRI. GAEC. 
Chairman. Department of Agriculture, University of Ghana. 
Head. Health Services Division, NNRI, GAEC. 
Acting Head, Biology, Food and Agriculture Department, NNRI, GAEC. 
Head, Physics and Reactor Technology Department. NNRI, GAEC. 
Head. Chemistry Department. NNRI. GAEC. 
Acting Head, Chemistry Department. NNRI. GAEC. 



Senegal 

J.J. Asiedu 
A. Ba 
C. Chevassus-Agnés 

S. Coly 

C.-S. Diatta 

B. Diebate 

O. Diop 
T. Diouf 

O. Fall 
A. Faye 
S. Gassama 
Dr. Gentille 
B.A. Kaba 
D. Ndione 
L.J. Pangui 

A. Pouye 
C. Roussi Ihon 

Acting Director, African Regional Centre of Technology. 
Directeur des Recherches sur les Cultures et Systèmes Pluviaux. 
Représentant intérimaire. Institut Sénégalaise de Recherche 
Agronome (ISRA), Office de Recherche Scientifique et Technique 
[d'Outre-Mer] pour le Développement en Cooperation (ORSTOM). 
Chef, Section d'Hydrologie, Direction du Génie Rural et de 
l'Hydraulique (DGRH). 
Professeur en Physique, Institut de Technologie Nucléaire Appliquée, 
Université de Dakar. 
Ministère chargé de la Modernisation de l'Etat et de la Technologie 
(MMET). 
Directeur Intérimaire, Institut de Technologie Alimentaire. 
Directeur Intérimaire, Centre de Recherches Océanographiques de 
Dakar-Thiaroye, ISRA. 
Chargé d'Etude, MMET. 
Maître Assistance, Département de Géologie, Université de Dakar. 
Faculté de Médecine, Université de Dakar. 
Directeur Intérimaire, Institut Pasteur Dakar. 
Directeur du Laboratoire Carbonne-14, Université de Dakar. 
Chef des Etudes Générales, DGRH. 
Chef du Département de Parasitologie, Ecole Inter-Etat des Sciences 
et Médecines Vétérinaires. 
Directeur Technique Adjoint, Institut de Technologie Alimentaire. 
Chargé de Recherche, Institut Pasteur Dakar. 

United Republic of Tanzania 

S.A.S. Faraji 

B.L. Jahazi 

L.D. Kifanga 
L.R.E. Kongola 
A.H. Mohamed 

F.W. Mosha 
A.O. Moshi 

M.O.Y. Msuya 
C.J. Muangirwo 
T.A. Ngoma 
E.C. Njau 
A.M. Nyanda 
F.M. Shao 

Senior Hydrologist, MAJI Ubungo, Ministry of Water, Energy and 
Minerals. 
Professor, Muhimbili School of Health Science, University of Dar Es 
Salaam. 
Deputy Registrar, National Radiation Commission, Arusha. 
Senior Geologist, Dodoma. Ministry of Water, Energy and Minerals. 
Acting Assistant Commissioner for Water Research, MAJI Ubungo, 
Ministry of Water, Energy and Minerals. 
Director, Tropical Pesticides Research Institute, Arusha. 
Senior Principal Research Scientist, Tropical Pesticide Research 
Institute, Arusha. 
Head, Hydrological Services, Ministry of Water, Energy and Minerals. 
Chief Research Officer, Tropical Pesticide Research Institute, Arusha. 
Director, Tanzania Tumour Centre. 
Acting Head, Physics Department, University of Dar Es Salaam. 
Registrar, National Radiation Commission, Arusha. 
Commissioner, Department of Research and Training, Ministry of 
Agriculture, Dar Es Salaam. 
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