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Abstract 

The objective of the study is to evaluate the role of International Atomic 

Energy Agency in human resources development. 

The Agency is believed to be one of the specialized UN organizations 

aiming at peaceful applications of atomic energy in areas such as human 

health, animal health, agriculture, industry. 

Sudan joined the Agency in 1958 to make use of assistance provided to 

establish human development projects in the country through technical 

cooperation. 

Through this study, the role of research projects has been highlighted and the 

impact on human resources development and service enhancement is 

discussed. 

The annual reports from the Agency and the competent authority were the 

secondary sources. The primary source was personal interviews with 

national coordinators and the Director General of Sudan Atomic Energy 

Commission. 

The study concluded that the technical assistance from the Agency played a 

significant role in development through technology transfer especially in 

waste management, non-destructive testing, and human health. The role of 

Sudan Atomic Energy Commission in management of such projects is 

acknowledged. 
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General Introduction 

0.1. Preface 

Recently, many organizations support developing countries through 

technical assistance to get benefit from nuclear energy in peaceful uses. 

Sudan receives about 70% of technical assistance from United Nations 

organization (UN, 2003). 

The United Nations was established in October 1945 by 51 countries 

committed to preserve peace through international cooperation and 

collective security. Today, nearly every nation in the world belongs to the 

UN membership (totaling 191 countries) (UN, 2002). 

When a state becomes member of the United Nations, it has agree to accept 

the obligations of the UN charter, an international treaty that sets out basic 

principles of international relations. According to the charter, the UN has 

four Purposes', to maintain international peace and security, to develop 

friendly relationship among nations so as to cooperate in resolving 

harmonizing international problems and in promoting respect for human 

rights; and to be a centre for international decision taking by the members of 

UN (UN, 2002). 

The United Nations has six main organs, International Court of Justice, 

General Assembly, the Security Council, the Economic and Social Council, 

the Trusteeship and Secretariat. International Atomic Energy Agency 

(IAEA) is one of the economic and social council divisions (UN, 2002). 

The IAEA is the world center of cooperation in the nuclear field. It was set 

up as the world's "Atoms for Peace" organization in 1957 within the United 
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Nations family in response to deep fears and expectations resulting from 

spread of nuclear energy (Ficher and David, 1997). 

The Agency works with its Member States and multiple partners worldwide 

to promote safe, secure and peaceful nuclear technologies (Ficher and 

David, 1997) 

The IAEA assists the member states through technical cooperation 

programme to achieve self-reliance in application of nuclear technology in a 

variety fields (Beck, 1989). 

IAEA financial resources include the regular budget and voluntary 

contributions (Ficher and David, 1997) 

The Agency seeks to accelerate and enlarge the contribution of atomic 

energy to peace, health and prosperity throughout the world. It ensures, so 

far as it has the capability, that the assistance provided by it or at its request 

or under its supervision or control is not used in such a way as to further any 

military purpose (Ficher and David, 1997). 

Any member or group of members of the Agency plan to set up any project 

for research or for practical application of atomic energy for peaceful 

purposes as general may request the assistance of the Agency for securing 

special fissionable and other materials, services, equipments, and facilities 

necessary for this purpose. Any such request shall be accompanied by an 

explanation of the purpose and extent of the project and shall be considered 

by the Board of Governors which have authority to carry out the functions of 

the Agency in accordance with this Statute, its responsibilities to the General 

Conference as provided in this Statute (Ficher and David, 1997). 
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0.2. The significance of the Research: 

This study reflect how the IAEA contributed to human resources 

development in Sudan as an example of one of the least developing 

countries. 

One of the fields of development is the training and improvement of the 

skillful human to get use of their resources. It is not a matter of the rise or 

fall of national incomes, but it is a matter of creating an environment in 

which people can express their full potentiality to upgrade their productivity 

and creat a better life according to their needs and interests; People are the 

real wealth of nations. 

0.3. The problem of the study: 

Sudan is considered as one of the LDCs. The country relies on the assistance 

of organizations such as WHO, IAEA, FAO... ect. 

This study is design to investigate the status of technical cooperation with 

IAEA, the impact to the society, and the problems around the different 

projects and recommendation to improve implementation. 

0.4. Hypotheses: 

• Sudan as one of the developing countries has greatly benefited from 

IAEA membership and TC assistance. 

• IAEA technical assistance is one of the best types of cooperation and 

assistance among the UN Organization. 
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• Trainees under IAEA programme provide their experience to their 

institute and junior staff. 

0.5. Data Sources & Data collection: 

Most of the data used in this study is obtained from secondary sources which 

include: annual reports of IAEA books. However, primary data is also 

obtained by interviews with counterparts of the projects. 

To study the impact of IAEA programmes 1999 - 2004, which include the 

national and regional training programmes, fellowships and scientific visits in 

the different fields such as (human health, animal , agriculture, industry, 

Radiation, chemistry and environmental application, physics, repair and 

maintenance of equipment, waste management and energy. The analysis of data 

which will be through the comments and quota. 

0.6. Research Contents: 

This study is made up of four chapters, and a general introduction. Chapter one 

focuses on the IAEA and IAEA achievements in member states. Chapter two 

discusses Sudan as member of IAEA and in chapter three focuses is on cases 

study, selected projects have been examined and chapter four includes findings 

and interpretation results. Finally, the conclusion and recommendations. 



Chapter one 
Literature Review 

1.1. Human Resource Development: 

According to Paul & Ahmed (2000) Human resource are the means end of 

the development process they provide the most vital ingredient for 

promoting development and simultaneous development should be centred on 

people by focusing on improving their economic and social welfare . 

Human resources development theory and practice indicates that the concept 

can be understood to mean different thing to different time. 

Human resource have double role in development process i.e. as vehicle and 

instrument for development as well as the end and objective towards which 

development is directed. In both cases human resources must be well 

planned, developed and utilized (Paul & Ahmed, 2000) 

According to first role of human resources i.e. the instrumental approach, 

human resource development " means education and training to meet the 

immediate need for skilled technical managerial and administration 

personnel and measures directed towards specific target groups to facilitate 

their participation in the main socio-economic system of the country" (Paul 

& Ahmed, 2000) 

"Human resource development is the process of facilitating and ensuring the 

acquisition of competencies required by people (employees, their 

supervisors and leaders or people in general) to perform certain activities or 

tasks intended to some desired outcome" (Paul & Ahmed, 2000) 
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In order for the created skills to be effective in the development process, 

they must be utilized and employed: the emphasis would then be on 

entrepreneurial and managerial abilities, research and technology. General 

skill formation of the masses participation in decision making process, ect. 

In other words, not only investment in human capital, but also the possibility 

to deploy it over a wide range of social, economic and cultural activities 

must be assured. Thus, not only certain types of education and training, but 

also employable skills, including those at management, should be provided 

(Paul & Ahmed, 2000) 

The single advantage of any organization that it may have over its 

competitors is in the numbers and quality of people. If are in government or 

same non-profit making body then your cost effectiveness measured partly 

in number and quality of your people (Gordon, 1978) 

According to Sharn & Andrew (1987) Human interaction is a vital of study 

in the fields of management and organization study. 

Organizations are becoming more development upon people, because they 

are increasingly involved in more complex technologies and attempting to 

functions in more complex economic, political and socio-cultural 

environments the more different technical skills there are involved in the 

design, manufacture, marketing and sales of a product, the more vulnerable 

the organization will be critical shortages of the right kinds of human 

resources (Edgar, 1987). 
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1.2. Training: 

Training gives new or present employees the skills they need to perform 

their jobs. Training might thus mean showing a machinist how to operate his 

new machine, anew sale person how to sell her firm's product, or anew 

supervisor how to interview and appraise employees (Gray, 1997). 

Training aim is to develop current or future employees for future jobs with 

the organization or to solve an organization problem concerning, for 

instance, poor interdepartmental communication. The techniques used in 

both training and development are often the same, however and the 

distinction between the two is always some what arbitrary (Gray, 1997). 

Training now to the second role of human resource in development process 

i.e. being the ultimate objective of the development efforts, the human 

resource development concept will mean provision of basic economic and 

social services to satisfy basic needs in the fields of education, literacy 

campaigns, health, nutrition, shelter, clear drinking water, employment 

opportunities, ect (Paul & Ahmed, 2000). 

The object of training is to produce a relatively permanent change in people 

so that they can perform present and future jobs more effectively. Training is 

one of a number of strategies that can be used to reach organizational goals 

(Cowling & Mailer, 1981). 



1.3. The role of training in human resource development: 

Training is necessitated by change 

People are selected to join specific organizations at a certain point in time on 

the basis of certain skills to accomplish certain tasks but organizations are 

susceptible to change because they are in dynamic environments (Paul & 

Ahmed, 2000) 

These changes may be in the economic, social, political/ legal and 

technological. Dimensions of organization external environment and/or in 

the internal environment (organization content, e.g.) 

1. production or service programmes 

2. market situation 

3. level of environment 

4. organization structure and process 

5. geographical spread- decentralization 

6. Technology used production technology and management information 

technology. 

7. the structure of existing personnel 

These changes may have direct consequences on tasks to perform in the 

organization this means that: The previously acquired skills of the existing 

human resource may no longer be adequate to accomplish 
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a/ the same tasks efficiently. 

b/ new tasks due to change 

Change in people's behavior may be necessary it is a generally recognized 

fact that: "much of the work in modern organizations is fairly technical and 

can't be discharged by the untrained. It, therefore, would be a waste of scarce 

resources to hire individuals totally untrained for their jobs. Skill levels of 

course, vary from one part of organization to anther and from organization 

such as hospital, there are marked differences in the amount and type of 

training among doctors, nurses, administrations, lab technicians and other 

staff. This has spread of skill is equally observable in most modern 

organizations (Paul & Ahmed, 2000) 

1.4. International Atomic Energy Agency (IAEA) 

Since the dawn of nuclear power in the mid last century, when it started as 

military technology, it comes to the mind that mankind will benefit from this 

power as peaceful applications (Beck 1989). 

Nuclear technology is now playing significant role in all fields of human 

activities such as in: 

1. medicine: e.g. Diagnostic, therapeutic uses. 

2. agriculture: e.g. Moisture gauges, mutation breeding 

3. irrigation: e.g. dam leakage and stable isotope dating. 

4. veterinary Sciences: e.g. radioimmunoassay, sterilization. 
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5. industry: NDT, tracer technology. 

6. energy production 

7. water desalination 

One of the distinactive organizations supports developing countries to use 

nuclear energy in peaceful uses is IAEA which is considered as the world's 

foremost forum for scientific and technical cooperation in the peaceful use 

of nuclear technology. In 1957, IAEA was established as an autonomous 

organization under supervision of the United Nations (Ficher and David, 

1997). 

The Agency works with its Member States and multiple partners worldwide 

to promote safe, secure and peaceful nuclear technologies (Ficher and 

David, 1997). 

The IAEA Secretariat headquarters is at the Vienna International Centre in 

Vienna, Austria. Operational liaison and regional offices are located in 

Geneva. Switzerland; New York, USA; Toronto, Canada; and Tokyo, Japan. 

The IAEA runs or supports research centers and scientific laboratories in 

Vienna and Seibersdorf, Austria; Monaco; and Trieste, Italy (Ficher and 

David, 1997). 

The Agency seeks to foster and enlarge the contributions of atomic energy in 

different fields including, health and prosperity throughout the world. It 

ensures, so far as it is able, that assistance provided by it or at its request or 

under its supervision or control is not used in such a way as to further any 

military purpose (Ficher and David, 1997). 
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The Agency is authorized to: 

• Encourage and assist research on, and development and practical 

application of, atomic energy for peaceful uses throughout the world. 

• Make provision, in accordance with this Statute, for materials, services, 

equipments, and facilities to meet the needs of research. 

• Promote the exchange of scientific and technical information in the field 

of peaceful uses of atomic energy and encourage the exchange of scientists 

and experts in this field of peaceful uses of atomic energy. 

• Ensure that any assistance made by the Agency is not used in any military 

purpose (Ficher and David, 1997). 

1.5. Techniques of the IAEA: 

Any member or group of members of the Agency desiring to set up any 

project for research on, or development or practical application of, atomic 

energy for peaceful purposes may request the assistance of the Agency in 

securing special fissionable and other materials, services, equipment, and 

facilities necessary for this purpose. Any such request should be 

accompanied by an explanation of the purpose and extent of the project and 

should be considered by the Board of Governors which have authority to 

carry out the functions of the Agency in accordance with this Statute (Ficher 

and David, 1997) 
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The Board of Governors meet at such times as it may determine at the 

headquarters of the Agency unless otherwise determined by the Board 

(Ficher and David, 1997). 

The Board of Governors elects a Chairman and other officers from among 

its members and, subject to the provisions of this Statute, should adopt its 

own rules of procedure (Ficher and David, 1997). 

The Board of Governors may establish such committees as it deems 

advisable. The Board may appoint persons to represent it in its relations with 

other organizations (Ficher and David, 1997). 

The Board of Governors prepares an annual report to the General 

Conference concerning the affairs of the Agency and any projects approved 

by the Agency. The Board also prepares for submission to the General 

Conference such reports as the Agency is or may be required to make to the 

United Nations or to any other organization the work of which is related to 

that of the Agency. These reports, along with the annual reports, should be 

submitted to the members of the Agency at least one month before the 

regular annual session of the General Conference (Ficher and David, 1997). 

Upon request, the Agency may also assist any member or group of members 

to make arrangements to secure necessary financing from outside sources to 

I carry out such projects. In extending this assistance, the Agency will not be 

I required to provide any guarantees or to assume any financial responsibility 

Iforthe project (Ficher and David, 1997). 

Khe Agency may arrange for the supply of any materials, services, 

•jquipments, and facilities necessary for the project by one or more members 
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The Board of Governors elects a Chairman and other officers from among 

its members and, subject to the provisions of this Statute, should adopt its 

own rules of procedure (Ficher and David, 1997). 

The Board of Governors may establish such committees as it deems 

advisable. The Board may appoint persons to represent it in its relations with 

other organizations (Ficher and David, 1997). 

The Board of Governors prepares an annual report to the General 

Conference concerning the affairs of the Agency and any projects approved 

by the Agency. The Board also prepares for submission to the General 

Conference such reports as the Agency is or may be required to make to the 

United Nations or to any other organization the work of which is related to 

that of the Agency. These reports, along with the annual reports, should be 

submitted to the members of the Agency at least one month before the 

regular annual session of the General Conference (Ficher and David, 1997). 

Upon request, the Agency may also assist any member or group of members 

to make arrangements to secure necessary financing from outside sources to 

carry out such projects. In extending this assistance, the Agency will not be 

required to provide any guarantees or to assume any financial responsibility 

for the project (Ficher and David, 1997). 

The Agency may arrange for the supply of any materials, services, 

equipments, and facilities necessary for the project by one or more members 

or may itself undertake to provide any or all of these directly, taking into 

consideration the wishes of the member or members making the request 

(Ficher and David, 1997). 

21 



For the purpose of considering the request, the Agency may send into the 

tenitory of the member or group of members making the request a person or 

persons qualified to examine the project. For this purpose the Agency may, 

with the approval of the member or group of members making the request, 

use members of its own staff or employ suitably qualified any member 

(Ficher and David, 1997). 

Before approving a project under this article, the Board of Governors should 

give due considerations to: 

1. The usefulness of the project, including its scientific and technical 

feasibility 

2. The adequacy of plans, funds, and technical personnel to assure the 

effective execution of the project 

3. The adequacy of proposed health and safety standards for handling and 

storing materials and for operating facilities 

4. The inability of the member or group of members making the request to 

secure the necessary finances, materials, facilities, equipment, and services 

5. The equitable distribution of materials and other resources available to the 

Agency 

6. The special needs of the under- developed countries of the world. 

7. Such other matters as may be relevant (Ficher and David, 1997). 

Upon approving a project, the Agency shall enter into an agreement with the 

member or group of members submitting the project which agreement shall: 
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a. Provide for allocation to the project of any required special fissionable or 

other materials. 

b. Provide for transfer of special fissionable materials from their place of 

custody, under conditions which ensure the safety of any shipment required 

and meet applicable health and safety standards. 

c. Set forth the terms and conditions, including charges, on which any 

materials, services, equipments, and facilities are to be provided by the 

Aservcv \tse\f. arvA, \f •atvj s.'.viVv rr.^V^^l^^, x n \ u j , ^v»Vpiticii\ , a n d TucVa'uub 

are to be provided by a member, the terms and conditions as arranged for by 

the member or group of members submitting the project and the supplying 

member. 

d. Make appropaiate provision regarding the rights and interests of the 

Agency and the member or members concerned in any inventions or 

discoveries or any patents therein arising from the projects (Ficher and 

Divid, 1997. 

1.6. Role of the IAEA in Human Resources Development: 

The IAEA assists the member states through technical cooperation 

programmes to achievie self- reliance in application of nuclear technology 

in different fields (Beck, 1989). 

The nuclear technology transfer will benefit if it reaches the end users in 

developing countries. Other forms of technical cooperation are designed to 

develop national infrastructure (Beck, 1989) 
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IAEA organizes interregional and regional training courses, workshops, 

fellowships and scientific visits and supports national training courses with 

its member states within technical cooperation project. These activities are 

offered in different fields of peaceful uses and applications of nuclear energy 

and nuclear technology (Beck, 1989). 

Development could be defined as enlarging of people choices through 

buliding of the human capabilities. The most basic capabilities for human 

development are to lead healthy lives, to be knowledgeable, to be able to 

participate in the life of the community (Ficher and David, 1997). 

1.7. Technical cooperation: 

The Technical Cooperation department of the IAEA helps to transfer nuclear 

and related technologies for peaceful uses to countries throughout the world 

(Ficher and David, 1997). 

The TC Programme disburses more than 70 million dollars worth of 

equipments, services and training programmes per year in approximately 

100 countries and territories which are grouped into five geographic regions. 

With more than 190 staff members, the TC department works in full 

partnership with technical officers from the technical departments within the 

agency and project counterparts in the recipients member states.. In. addition, 

TC collaborates with the World Bank and other organizations to plan and 

execute projects in harmony with Member States' needs (Ficher & David, 

1997). 

Through training courses, expert missions, fellowships, scientific visits, and 

equipment disbursement (Ficher & David, 1997). 

24 



1.8. Technical cooperation programme (TC): 

Mohamed Elbaradei (the Director General of IAEA) Defined TC as" The TC 

programme is a principal mechanism for implementing the IAEA's 

fundamental mission: atoms for Peace not only do we seek to ensure that 

nuclear materials and equipment are used peacefully and safely. But we are 

also committed to expand the contributions that make to peace and 

development (IAEA, 2002). 

The Technical cooperation programme provides the necessary skills and 

equipments to establish sustainable technology in the counterpart countries 

or regions. With more than 800 running projects, the TC programme strives 

to have an impact on member state problems that can be solved with nuclear 

technology (IAEA, 1999). 

The objective of the IAEA Technical cooperation programme is to assist 

member states in achieving self-reliance in application of nuclear technology 

and provides development assistance in numerous fields, such as agriculture, 

medicine, industry and energy (Beck, 1989). 

The IAEA TC strategy aims at "promoting tangible socio-economic impact 

by contributing in a cost efficient manner to activities addressing high 

development priorities of each country" three mechanisms are adapted to 

achieve this goal :-

a. Thematic planning is prescriptive planning tool that seeks for the most 

effective and efficient technical solution to a generic development problem. 

Thematic plans provide programmatic guidance on applications of nuclear 

techniques in TC. It provides a cost benefit analysis of nuclear technology 
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against conventional non-nuclear techniques. Define role and responsibility 

of the Agency in relation to other stakeholders, identifying resource 

requirements and seek to outline a course of action. 

b. Country programme framework (CPF): Help national authorities to 

identify the problems to be addressed with nuclear technologies to outline 

the results expected in a given time frame and to take ownership of the 

programme. The CPF is a programming tool that provides a concise frame of 

reference for IAEA technical cooperation with member states supporting 

national development objectives in the medium term (4-6 years). The 

strategic value of a CPF results from mutual commitment to improve the 

quality and effectiveness of technical cooperation between a Member State 

and the IAEA. 

c. Central Criterion: Central Criterion is reference for strong government 

commitment to project objectives, and one of key issues as assessed in the 

year 2002. A project meets the central criterion if it either: a) relates to an 

area that is a prerequisite for use of nuclear technologies and that has a good 

chance of achieving the expected outcomes: or b) addresses an area where 

there is a national programme enjoying strong government commitment with 

evidence of significant financial support, and where nuclear techniques can 

play a fundamental role for the success of a project (Ficher & David, 1997). 

1.9. The IAEA & Developing member states 

The IAEA plays an important role in facilitating nuclear technology to 

member states for use in medicine, agriculture, water management and other 

applications (Beck, 1989). 
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The Agency also works to foster the role of nuclear science and technology 

in sustainable development. This includes both a advancing and employing 

knowledge to trickle pressing worldwide challenges hunger, disease, natural 

resources management pollution, energy production. Part of IAEA work is 

to ensure that the nuclear technology is being used only for peaceful 

purposes (Beck, 1989) 

The TC programme has been designed to contribute in achievement of 

national goals for sustainable development in developing countries, and 

particularly in least developing countries (LDCs) (IAEA, 2003). 

A major characteristic of the technical cooperation programme carried out in 

the year 2000 was the continuing trend towards integration with major 

national development plans and activities. This was clear in LDCs, where 

the Agency applies nuclear techniques to attack the roots of poverty by 

helping countries to overcome barriers of the development for example, 

obtaining access to sufficient water resources which is a critical issue in 

large number of LDCs particularly in Africa. The Agency played significant 

role in this issue using isotope hydrology techniques for improved 

groundwater utilization through artificial recharge and effective management 

of acquifers, as well as for improving urban hydrology in different countries 

(Ethiopia, Mali, Niger, Nigeria, Sudan) also the Agency constructed project 

for African LDCs in 2000 which uses now information and communication 

technology (ICT) to develop and deliver learning, training modules as 

required by the individual countries. This modules help LDCs to strengthen 

and expand their capacity to make use of specific nuclear technologies 

critically needed in key development project programmes supported by the 

Agency and other donors (IAEA, 2003). 
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The IAEA is promoting industrial applications of resources of radiation 

technology which include Non-Destructive tasting (NDT). Also It could be 

considered as the only international organization having regular programmes 

for continuous and very effective promotion of (NDT) technology in about 

85 developing countries. Under this programme, 30.000 persons in different 

developing countries have been trained to various levels of competence. 

Therefore, numerous countries achieved self-sufficiency on sustainable basis 

in the filed of training and certification of personnel and for provision of 

services to industries. This has had a positive impact on the improvement of 

quality of industrial goods and service. Most countries can now train the 

manpower locally (IAEA, 2003). 

1.10. IAEA Achievements in Member States: 

The major objective of the IAEA technical cooperation programme is to 

assist member states to benefit from a new technology if this technology 

matches their real need (Beck, 1989). 

The Agency succeeded to assist member states in achieving self- reliance in 

applications of nuclear technology and through technical cooperation 

programme provided development assistance in different fields such as 

agriculture, human health, industry, energy, radiation protection and water 

resources management (Beck, 1989). 

1.10.1. Water Resources Management: 

Under project "water resources management" two regional centers for 

training in water management were opened in Venezuela and Brazil (IAEA, 

1999-2004). 
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With Agency help using radioactive tracers, Cuba has seen the elimination 

of pollutants (IAEA, 1999-2004). 

In China, IAEA fielded to assist expert counterpart in using a radio-isotopic 

technique to identify (piping) other countries in the region benefited from 

workshop held in 2002 that demonstrated the equipment & methodology 

used for data analysis in radioisotopes techniques. The Agency provided 

assistance to the colleague of water resources and environmental engineering 

at Hopia University, China, to establish its new post graduate semester 

course within the overall graduate training in hydrology (IAEA, 1999-2004). 

In the Black River basin of inner Mongolia isotopes are being used to assist 

in developing a river water allocation policy for irrigation in the upper and 

middle reaches of the river and understand the interaction between river 

water and ground water (IAEA, 1999-2004). 

1.10.2. Food & Agriculture: 

In Argentina, Agency input helped to establish laboratory facilities as well 

as the training of the staff on the use of isotope techniques in fertilizer 

studies through project" Soil Fertility Studies in Pampa Region". As a result 

of this project grain yield increases of 500 to 1600 kg/ha were obtained, and 

also Human knowhow institutional capacities for the use of isotope 

techniques for fertilizer efficiency have been established. In addition, experts 

prepared optimizing guidelines on improved soil and fertilizer management 

practices and their economic and environmental impact dissemination to 

farmers in the area (IAEA, 1999-2004). 
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In Mongolia, where cropping has left the soil in poor condition, 

consequently decreasing crop production, the Agency is assisting the 

counterpart to produce high-quality Rhizobium biofertilizers and promote 

their use by farmers under project "Rhizobium Biofertilizer Production and 

Use". In 2001, several field days and seminars were held with local farmer 

to familiarize them with fertilizer (IAEA, 1999-2004). 

In Jordan, where fruit growing area north of the Dead Sea, counterparts 

established contacts with the grower union in the Jordan Valley to brief 

them on Sterile Insect Technique (SIT) for Medtly control and to asses their 

interest and involvement in the project activities (IAEA, 1999-2004). 

In Indonesia, under project "Sustainable Agriculture Development in 

Yogyakarta" drought- tolerant sorghum mutants were developed and adapted 

well to the serve conditions of water stress existing during the dry season in 

the Gunungkidul area. The end result will be the reduction of the country's 

dependence on wheat imports (IAEA, 1999-2004). 

Livestock of Pakistan farmers suffered from disease and it was a major 

obstacle to development for the country. Through the efforts of FAO, the 

Agency and other donors, the disease has been eradicated. The Agency 

assisted by transferring technology to study samples from cattle and buffalo 

for antibodies against Rinderpest, as well as molecular techniques using 

radioactive isotopes (polymerase chain reaction) (IAEA, 1999-2004). 

Under the project "Improving the Diagnosis of Animal Diseases" the 

Agency assisted Yemen to work towards declaring a self free of rinderpest 

and embarked on the international office of Epizootes' path way for final 

certification (IAEA, 1999-2004). 
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Improved banana mutant clones with early fruiting and high yield have 

developed in Sirlanka with assistance of the Agency through radiation-

induced mutagenesis and in vitro techniques (IAEA, 1999-2004). 

1.10.3. Human Health: 

Treatment of patients by a high-dose rate radium-192 brachytherapy unit 

which used by university Sains Malaysia Hospital did not begin right away. 

Under project optimal utilization of high Dose rate Brachytherapy facility, 

expert missions identified the inadequacies and shortcomings of the unit's 

installation, provided training in the clinical use of the unit and its associated 

treatment planning system, and drafted quality assurance protocols and 

treatment documentation, as a result , treatment of patients started in 1999 

(IAEA, 1999-2004). 

Quality radiotherapy has been given a high priority by the member states in 

Europe region. The regional projects" building capacity in medical physics 

and "upgrading of Radiotherapy for the treatment of cancer" are closely 

linked to each other, as they aim at establishing quality assurance systems in 

Cancer Treatment Centre in eastern Europe to ensure high-quality training 

for radiotherapy clinician and medical physicists, the Agency has signed an 

agreement in form of contract of services with the European society of 

Therapeutic Radiocology and Oncology. This has enabled successful 

training of hundreds of professionals in Europe in the field of Radiation 

Oncology (IAEA, 1999-2004). 

Example of implementation of human health related Radiation Sterilization 

of Tissue Graft projects initiation of A tissue Bank in Turkey (Radiation 
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Sterilization of Tissue Graft). Project support comprised expert missions, 

fellowships, scientific visits and equipment so that tissue bank could be set 

up in 1999 (IAEA, 1999-2004). 

Through "Measuring the Effectiveness of Multinutrient Supplementation" 

counterparts in seven developing countries have completed or are in the 

process of implementing isotope-based tests to measure the bioavailability of 

micro-nutrients in preschool children and lactating pregnant women fed on 

iron-fortified foods, including noodles, wheat, flour and fish. The national 

government and food industries in China, Indonesia, Thailand and Vietnam 

have been very receptive to these studies and are developing national 

policies on food fortification based on the results of the isotope studies. A 

co-ordination meeting held during 2001 confirmed and developed a plan to 

not repeat studies between countries, but to use the results from one country 

and take it further or add to the study in the next country (IAEA, 1999-2004). 

Heart disease and cancer patients in Mongolia receive diagnostic services 

from a single photon emission computed tomography (SPECT) camera 

donated by the USA and training provided through the Agency. In 2001 the 

number scans increased to 4,532, which is 15% higher than in 2000, and In 

Sirlanka, the Agency assisted with purchase of low-dose rate brachytherpy 

machine and treatment planning system (IAEA, 1999-2004). 

The countries of the East Asia and Pacific region face challenges, both of 

communicable and non communicable disease. The Agency assisted the 

Korea Cancer centre hospital (KCCH) with purchase and installation of a 

30—MeV cyclotron dedicated to radioisotope production (IAEA, 1999-

2004). 

China, Indonesia, Malaysia, Philippines, Thailand and Vietnam have been 

assisted in building capacity to use nuclear techniques to assess the 
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effectiveness of nutritional supplementation programmes through project 

"Measuring the effectiveness of Multi-nutrient supplementation". As result 

of this project, the counterpart staff have gained experience in the 

monitoring methodologies adopted in other countries in the region and on 

best practice for successful nutritional intervention programme to improve 

the nutritional status of vulnerable groups (IAEA, 1999-2004). 

1.10.4. Nuclear Safety: 

In 1999, a regional Project" Legislation for Safe and Peaceful Nuclear 

Applications" assisted the member states of the East Asia and the Pacific 

region to develop nuclear regulatory legislation, two regional training 

workshops entitled " Consolidation of an Adequate Legal Framework For 

The Safe And Peaceful Use of Nuclear Energy" and " Development of a 

legal Framework Governing Civil Liability for Nuclear Damage and 

Preparedness in Response to Radiological Emergencies" were conducted in 

1999. Through the workshops, access to the information on the status of 

each country's legal framework was shared, problems encountered by the 

countries in developing this new nuclear legislation have been identified, 

and assistance needed from the Agency for each country has been discussed. 

Bilateral assistance relating to establishment or revision of the county's 

nuclear related legislation began in 2000 (IAEA, 1999-2004). 

Apriority for 2001 was to continue enhancing the effectiveness of nuclear 

Regulatory authorities in Europe's recipient member state to respond to new 

regulatory challenges maintining their technical competence, independence, 

and government and public confidence. The new regulatory challenges to 

safety from privatization and energy market deregulation activities 
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additionally pose a special problem to respond to some of these issues, 

several IPSART (International Probabilistic Safety Assessment Review 

Team) and IRRT (International Regulatory Review Team) missions were 

conducted. In addition, two training courses "Basic Nuclear Safety" for new 

professionals joining regulatory authorities and "Regulatory Control" were 

organized. Agency experts developed the training materials for both courses 

based on best practices and the IAEA standards, the materials used in the 

course were also provided to the participants in CD format for review at a 

later date (IAEA, 1999-2004). 

1.10.5. Industry: 

The technical cooperation programme strives to transfer to end-users the 

expertise and technicians developed through the projects. The government of 

Malaysia has set a good example by sustaining technical cooperation 

activities and transferring the research and development achievements to 

commercial entities technical cooperation. For example the sawing 

sterilization center these now been international standard organization 9002 

certified and registered with the united states food and drug administration 

as a contract sterilizer. Also, a national non-destructive testing certification 

scheme has been fully established and certificates are awarded at three 

different levels. Additional training and services have been provided to other 

developing countries in the region as well as to local industries (IAEA, 

1999-2004). 

The project Quality Assurance and Quality Control was successfully 

completed in Vietnam for automation and QA/Qc in the nuclear research 

institute. As a directed result, the sample throughput of the analytical 
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laboratory was increased a bout fivefold, and institute relies to a large extent 

on income from providing analytical services (IAEA, 1999-2004). 

under QA/QC in Elsalvador assisted laboratories to establish a basic 

infrastructure for nuclear analytical techniques that are being used in areas 

such as industrial application, environmental studies mineral prospecting and 

assessing the impact of the use of fertilizers and pesticides. Within 

framework of the project, the Agency supported counterparts in reaching 

current international standards for good laboratory practice and QA/QC. The 

project helped local specialists in programmes of analytical laboratories, 

which are currently in the process of being implemented in order to achieve 

certification (IAEA, 1999-2004). 

Non-destructive testing (NDT) is a major activity in industry with high 

trained personnel in various NDT techniques. According to the requirements 

of ISO 9712, Five out of seven participating countries now have their 

national training programme in place at in certification levels 1 and 2. 

Training at level 3 in various techniques was provided through regional 

training courses following the train-the-trainer approach. Sufficient local 

expertise has been developed in most of participant countries for a 

systematic introduction of the ISO guideline and national certification 

schemes for NDT personnel (IAEA, 1999-2004). 

1.11. IAEA Achievements in Africa: 

Africa may face the biggest challenge in water resources management 

compared to any region (IAEA, 1999-2004). 

Because of important role of isotopes hydrology in addressing particle 

problems for water resources management, Several African member states 
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sought the Agency's technical assistance to help implement end-user 

oriented project integrating isotopes techniques on their ongoing national 

water resources management programme. The use of isotopes techniques 

can help to determine the groundwater resources and identify any resources 

of contamination (IAEA, 1999-2004). 

The Agency has been assisting 29 African member states to develop the 

isotopes hydrology expertise for water resources management and establish 

a regional capability to provide training on isotopes hydrology techniques 

and related field. For example the Agency assisted the Directorate of Water 

Resources in Niger to evaluate the groundwater resources to improve the 

quantity, quality and sustainability of water in the region (IAEA, 1999-2004). 

IAEA project "Sustainable Development of Groundwater Resources" has 

succeeded in developing local capabilities and making tangible impact in the 

participating countries (Kenya, Uganda, Madagascar, Namibia, South 

Africa, Tanzania and Zimbabwe). Some of the key achievement include the 

following (i) operation of a modern analytical facility at University of 

Witwatersrand, Scotland's Research Centre (SRC), south Africa, which is on 

it's way to becoming a self-supporting analytical centre serving southern 

Africa (ii) collection of new information which has been incorporated by 

local authorities into groundwater protection plans in Tanzania, and (iii) 

greater awareness of isotope hydrology techniques amongst national 

authorities in some cases leading to incorporating isotope analyses as part of 

their hydrological investigations, such as in Namibia. As well as within 

major international development project, such as ware shed assessment 

project by the World Bank in Tanzania (IAEA, 1999-2004). 
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Agency assistance under sustainable development of groundwater resources 

has provided government of Madagascar with information it needs to move a 

head with national programme in the coming biennium (IAEA, 1999-2004). 

1.11.1. Human Health 

Many African countries facing a problem with spread of communicable 

disease which has become one of the major problems in Africa and malaria 

is still the largest cause of mortality , particularly in children (IAEA, 1999-

2004). 

Since 1997 the Agency has helped through a regional technical cooperation 

project to six countries Kenya, Mali, Sudan Tanzania, Zambia, and 

Zimbabwe to enhance the capabilities of their national referral centres to 

diagnose drug resistance in malaria and Tuberculosis (TB). The Agency's 

support to global effort to tackle wide spread human communicable diseases 

on continent was followed in 1999 by the implementation of similar national 

technical cooperation project in Ghana, South Africa and Uganda. For TB, 

the isotopic technique to detect drug-resistance mutations has been 

transferred to all the laboratories. In near future, mutational detection of 

drug- resistance TB will become the new gold standard with advantage of 

results being available in days rather than weeks (IAEA, 1999-2004). 

With regard to malaria, the techniques transferred by the Agency are being 

used to identify mutations which correspond with drug-resistance to 

medications such as fansidar and chloroquine. As in the case of TB, this 

methodology is quicker (a difference of days rather than weeks) and cheaper 

than conventional methods (IAEA, 1999-2004). 

In Uganda, under programme of drug-resistance the Agency supported one 
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activity which focused on establishing the molecular methodology for 

carrying out regular drug-resistance surveillance and correlating this with 

clinical outcome (IAEA, 1999-2004). 

In Tanzania, where the Ocean Road Cancer Institute (ORCI) is only cancer 

therapy facility, the Agency introduced low dose-rate brachytherapy to treat 

cervical cancer patients, and also it established Radiommunossay laboratory 

at the (ORCI) to treatment cancer in 2000. Agency assistance in the 

treatment of cancer patients including equipment and training medical 

personnel has made strong positive effect in Africa. The down-time of 

cancer treatment machine decreased from 30% in 1997 to 10% 1999 and so 

number of African patient treated for curative and palliative purposes has 

increased by an average of 9% in all participating AFRA countries since 

2001. Furthermore, the number of trained radiation oncologists and medical 

physicists has also increased by 13% in comparison with that in 2001. Under 

the same programme, dosmietry equipment provided training and advisory 

assistance to six countries, therefore the safety of radiotherapy personnel as 

well as patients has improved (IAEA, 1999-2004). 

The government of Senegal launched a community nutrition (CNP) to 

protect the most vulnerable groups of population (women and children) in 

the poor urban areas of Senegal. Working with Agency, it used isotopes to 

evaluate the effectiveness of the (CNP) supported by the World Bank and 

World Programme. The study has shown that the supplemented food has 

significantly influenced the quality of the breast milk (increasing the 

concentration of lactose, protein, and zinc). As a result of that, the growth 
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rate of babies at three months was significantly above normal (IAEA, 1999-

2004). 

1.11.2. Food & Agriculture 

Almost 35% of total technical cooperation programme for Africa is spent on 

food and Agricultural assistance. Nuclear techniques and related 

biotechnologies are used with conventional methods to increase agriculture 

output and production (IAEA, 1999-2004). 

The Agency assisted Mali, to establish it's own first plant tissue culture 

laboratory for breeding research and production of disease-free plant 

material. Under the same programme the staff was trained in plant tissue 

culture techniques and greenhouses were provided for acclimatization in 

vitro derived plants. In 2001, the facilities were improved and enlarged by 

support of Malian government aiming to produce a major part of mail's 

imported potato seed locally at a lower price (IAEA, 1999-2004). 

In Zambia, induced mutation breeding has not only improved varieties of 

Potatoes but also has provided income for the National Institute for Scientist 

and Industrial Research (NISIR). The (NISIR) receives very limited fund 

from the government. The outcomes from the mutation breeding project led 

to savings for end users, as well as, more than $130,000 was saved because 

local production of minituber seeds was cheaper than importing the seeds 

(IAEA, 1999-2004). 

Palm-date plays an important role in the economics and Social life in the 

North Africa countries ( Algeria and Tunisia export about 10.000 and 15.000 

tonnes per year respectively, at an average of $ 1600 per tonne. The spread 

of Bayoud disease has become a trans-national problem in north Africa 
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under control of Bayoud disease in Date palm project North Africa 

countries control of bayoud disease in Date Palm Project succeed in 

achieving the characterization and isolation of fungal toxin and development 

of a short and long term strategies to control the spread of fungus and breed 

disease-resistant varieties using radiation-induced mutants (IAEA, 1999-

2004). 

Another regional obstacle to food and agriculture production in sub-sharan 

(Africa) is tsetse and tryponosomiosis. In 2000, IAEA& FAO organized 

regional training course in Burkina Faso for West African Member states on 

geographical information system (GIS) which is a tool for planning and 

monitoring of tsetse and tryponosomsis intervention project and related 

agriculture development (IAEA, 1999-2004). 

The IAEA supported and facilitated the regional training course on Sterile 

Insect Technique (SIT) as a component of integrated Area wide Tsetse and 

Tryponosomsis Management held in March 2000 in Tanzania (IAEA, 1999-

2004). 

The Agency assisted the government of Uganda to prepare a ten-year plan 

for removal of tsetse flies from lake Victoria basin (IAEA, 1999-2004). 

In Botswana, IAEA supported tsetse eradication through sterile Insect 

Technique (SIT) which detecting and monitoring very low fly population 

densities. Depending on the success achieved in Botswana, the use of (SIT) 

for tsetse is being considered by number of the number states (IAEA, 1999-

2004). 

1.11.3. Energy Planning & Development 

Under Sustainable Energy Development in Sub-Saharan Africa coordination 

meeting was held in Sudan, to review project achievements of progress and 
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plan follow-up activities for 2003-2004. The Agency organized first training 

workshop on Agency's ModeJ for Analysis of Energy Demand (MAED) 

which held in Italy where 32 participants from 12 African countries member 

states (Congo, Ethiopia Ghana, Kenya, MaJi, Mauritius, Namibia, Niger, 

Nigeria, Sudan, Uganda and Tanzania) were trained on how to develop 

projection for energy and electricity demand that are consistent with socio

economic and technological development objectives for the country. 

Furthermore, expert missions were fielded to Namibia and Sudan to help 

them analyze essential data needed for the MAED (IAEA, 1999-2004). 

1.11.4. Nuclear, Radiation & waste Safety: 

The Agency is working to improve the radiation protection infrastructure in 

all African member states including special assistance for the safe 

conditioning of radiation sources, the establishment of regulatory France 

works and the forcement of legislative and regulations (IAEA, 1999-2004). 

Under Legislative Assistance for safe and peaceful uses of nuclear energy, 

the first African workshop was held in Addis Ababa, Ethiopia and was 

attended by 29 participants from Angola, Egypt, Ghana, Kenya, Libya, 

Mauritius, Namibia, Nigeria, Sudan, Uganda, Tanzania, and Zambia (IAEA, 

1999-2004). 

During 2001, through post graduate training in radiation and waste safety, a 

third university-base course (in English) was held in South Africa .Fifteen 

students attended the course from Angola, Ethiopia, Ghana, Kenya, Libya, 

Niger, Senegal, Tanzania, and Uganda, also during 2001 the same course 

was held for French-speaking students from African countries (IAEA, 1999-

2004). 
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Under the regional projects "National Regulatory control as occupational 

Radiation Protection programmes" and "Development of Technical 

Capabilities for Sustainable Radiation and Waste Safety", activities continue 

for the implementation of international Basic Safety Standard for Protection 

against Ionizing Radiation and for the safety Radiation sources. In 2002, the 

number of African member states participating in Development of Technical 

Capabilities for Sustainable Radiation and Waste Safety project increased to 

13 (IAEA, 1999-2004). 

National training courses on radiation protection and on security of radiation 

sources were supported in Uganda. The courses were addressed to officer in 

law enforcement agencies (IAEA, 1999-2004). 

1.11.5. Human Resources development: 

Recognizing that human resources development is the key factor for 

ensuring the sustained development of nuclear technology, two regional 

projects; "Human Resource Development and Nuclear Technology Support" 

and "Institutional Support to Least-Developed Countries" work to upgrade 

and strengthen the skills and capabilities of human resources for the broad 

range of nuclear energy applications and member states in their capacity. In 

2001, there were 401 fellow and scientific visitors in the field, 494 training 

courses participants and 392 meeting/workshop participants under TC and 

AFRA programmes in Africa (IAEA, 1999-2004). 

1.12 Interregional Projects: 

Under project INT/4/131-Sustainable Technologies for Managing 

Radioactive Wastes aims to manage low and intermediate-level radioactive 
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waste coming from non-power nuclear techniques, including applications in 

medicine, research, and industry. In 1999 the project expanded to include 19 

more Member States, bringing the total number of member states benefiting 

from the project to 41. The project had received requests from additional 

eight member states who received support for the first time in 2000 

(IAEA, 1999-2004). 

All member states participated in "hands-on" demonstration on Predisposal 

Waste Management Methods and Procedures" received support with radium 

or cobalt source conditioning. Through these support functions, a number of 

member states have recognized the benefit of having a core group of 

professional waste management operators. This resulted in requests to the 

Agency for support through national programmes to establish centralized 

waste management facilities (IAEA, 1999-2004). 

The project has already demonstrated that for countries having small 

quantities of spent sources or contaminated materials from past activities 

transfer of technology results in a satisfactory pre-disposal waste 

management solution. In countries having a small but continual output of 

Iradioactive wastes, which is the case in most developing countries, the 

iproject should lead to a sustainable national capability (IAEA, 1999-2004). 

43 



Chapter two 

Sudan Atomic Energy Commission (SAEC) 

Introduction 

has become a member state of the Agency in 1958; in 1962 the 

'ster of Foreign Affairs established Sudanese National Committee of 

ic Energy and the geology administration director was appointed as a 

tor. In 1995, a new act established the Sudan Atomic Energy 
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commission. In 1970 IAEA's technical assistance activities started in 

different fields Energy, Environmental application, Repair and maintenance 

of scientific medical equipments, Crop production, Human Health, Industrial 

and Quality control, Water and Radiation protection (SAEC, 2001). 

2.2. Objectives and Mandate of SAEC: 

SAEC enables the state to utilize atomic energy, for peaceful purposes; in 

service of the plans and programs of economic development (SAEC, 2001). 

These include:-

• Ensures the safety of man and his environment in general, against 

radiation risks, and disseminate awareness of such risks among 

individuals 

• Enables workers, in the field of peaceful application of atomic 

energy, to acquire technical and practical experiences, and keep 

abreast with the scientific progress in this field 

• Establishes research laboratories to ensure central services aiming at 

promoting peaceful uses of atomic energy within the corporation and 

in national service and research institutes 

• Strengthens relationship between Sudan and IAEA and other 

international and regional organizations 

• Issue regulations and technical safety guides to ensure protection of 

man and his environment from radiation hazards 
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• Establish the national Regulatory Authority and needed technical 

resources to implement regulations and guide lines (SAEC,2001). 

2.3. SAEC Directorates: 

They are headed by director general who is responsible for execution of 

policies and saving of qualifications of the manpower through the technical 

cooperation with the interregional and regional organizations and bilateral 

agreements (SAEC, 2001). 

2.4. Technical Cooperation and Manpower Directorate: 

IAEA agreement provides a framework for African member states to 

intensify their collaboration through programmes and projects focused on 

the specific shared needs of its members (SAEC, 2000). 

The technical cooperation directorate of Sudan Atomic Energy Commission 

responsible for follow up of all IAEA projects in Sudan, dealing with all the 

communication with the IAEA regarding the implementation of these 

projects helping to transfer nuclear and related technologies for peaceful 

uses and follow up with counterparts and coordinators of the projects. 

(SAEC, 2000). 

The TC programme comprises: 

• National projects (country project). 

• Regional projects. 

• Interregional projects. 

46 



Any project comprises one or more of the following components; experts 

missions as follow up missions, equipment and material provision, 

fellowship and scientific visits, training courses, meetings and workshop for 

Sudan fellows (SAEC, 2000). 

2.4.1. National Projects: 

A country or a national projects drived from a request for assistance to the 

member state to solve some problems at a national level in different fields 

under the IAEA scope which is (Human Health, Animal Health, Radiation 

Protection, Agriculture, Nuclear Security, Environmental Applications, 

...etc. This is done through a request form for a project under IAEA 

Technical Cooperation Programme (SAEC, 2000). 

2.4.2. Regional Projects: 

For administrative purposes, member states engaged in technical cooperation 

programmes with the IAEA are grouped into areas or regions. 

Regional projects are: 

• Those proposed by the Agency or group of member states in 

response to the expressed needs of several member states of a 

region 

• Those proposed by member states region collaborating within a 

regional cooperation agreement. (Sudan participated in 21 regional 

projects) 
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• AFRA projects, these are being out in framework of the African 

regional cooperative agreement for research development and 

training related to nuclear science and technology, (Sudan 

participated in 16 AFRA projects) (SAEC, 2000). 

2.4.3. Counterparts (Project Counterpart): 

He is the national official of the national authority in the member state who 

is designated to the management of the TC project (SAEC, 2000). 

2.5. Human Resources Development: 

Since its earliest days, the IAEA has fostered manpower development in 

various ways. For individual by providing fellowship and arranging for 

scientific visit, or for group by supporting arrange of interregional, regional 

and national training courses (Beck, 1989). 

2.5.1. Fellowship Programme: 

The IAEA technical assistance activities started in 1958. Initially, fellowship 

which accounted 80% of the technical cooperation programme resources, the 

need at that time for grounding in nuclear science and such studies could 

only be undertaken at a limit number of universities or research 

establishments throughout the world (Beck, 1989). 

In 1960s, another kind of assistance appeared; namely the provision of 

expert services and equipment (Beck, 1989). 

At this period, fellowship supported was mainly connected with the setting 

up of university courses in nuclear subjects, with the introduction of nuclear 
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techniques in agriculture and medicine, and for some countries, with the 

establishment of research reactor facilities, often with a view to eventually 

introducing nuclear power (Beck, 1989). 

During this period, training abroad was still a prime activity, with more than 

50% of technical cooperation fund being used for fellowship (Beck, 1989). 

During the 1980s the types of requested fellowship have also changed, the 

scientist sough shorter term than before to obtain specific types of practical 

training in nuclear techniques (Beck, 1989). 

the number of countries offering training has grown, whereas the end of 

1950s ,there were three major host countries, France, Unite Kingdom, 

United States, but now the number increases (Beck, 1989). 

2.5.2. Scientific visits: 

Scientific visit are type of the study tour to a number of scientific 

establishments, nuclear centres or power plants. These visits aim to provide 

senior personnel with a boarder technical or managerial perspective (Beck, 

1989). 

2.5.3. Training Course Programme: 

Training courses programme aims to train small group of participants. There 

are two types of training courses: 

1. National training course which is organized individually by member states 

and supported by IAEA. It includes sending one or more lecturers or experts 

to assist and supply providing the teaching materials and equipments. This is 
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held by regional and interregional programmes organized by IAEA to meet 

similar needs in several member states (Beck, 1989). 

2. Training for people from the member states of the four regions (Africa, 

Asia and the Pacific, Latin America and the Middle East and Europe) (Beck, 

1989). 

Nomination for these activities is initiated by coordinator to the commission 

then delivers to Agency (Beck, 1989). 
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Chapter three 

Case Study: TC programme in Sudan 

3.1. Introduction 

Sudan is one of the member states of IAEA, since 1958 it has participated in 

43 projects under IAEA technical cooperation programme (TC). These 

projects are implemented in collaboration with Sudan Atomic Energy 

Committee as liaison office in different fields i.e., human health, Animal 

health, industrial Application, Agriculture and instrumentation. 

IAEA allocate General budget (IAEA, Donors) for every project during the 

period of implementation. The components of the projects are: 

1. Training (training courses, fellowship, scientific visit, expert 

missions) 

2. Procurement of equipment 

The budget is distributed into different components. 

3.2. Sudan TC Programme: 

Since 1968 Sudan has been provided with technical assistance from IAEA. 

SAEC under the supervision of the Ministry of Science and Technology is 

the national authority for the coordination as well as liaison with the 

Agency. 

The technical cooperation (TC) provided by the Agency to Sudan depends 

on the local component of the country, also it depends on Sudan payments of 
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its annual share to the IAEA technical cooperation It was estimated to be 

about (1.4%) US $ 70 million annually. 

The fields in which this programme is implemented are: 

3.2.1. Human Health: 

Human health is an essential pre-request for sustainable human 

development. IAEA was to build capabilities of developing member states to 

address these important health problems using nuclear techniques. In many 

instances, these techniques offer unique and effective means to prevent, 

diagnose, and/or treat a wide variety of disease conditions that affect health. 

IAEA applies nuclear and isotopic techniques and introduce more new 

radionuclide investigations and therapeutic procedures for thyrotoxicosis, 

cancer thyroid and metastasis bone diseases. 

One of the most effective projects in this field is: Management of common 

cancer RAF/6/024: the duration of this project is 5 years and the objective 

of it is the improvement of radiotherapy services in Sudan through 

development of national radiotherapy network. Furthermore, it improves 

cancer health care to be extended to basic radiotherapy services to end users 

and making it available. Cancer over the period 1990-2000, was rated as the 

third killer disease in the country (4.7% of all deaths). The expected cancer 

incidence increased by 18% over the last 5 years if we take the period from 

1998 till end of November 2003, while the actual number of cases detected 

increased by 50% and the number of new cancer cases treated by 

radiotherapy increased by 83% as shown in table (1) cancer status in Sudan 

1998-2003. 
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• As it has been shown in table (2) the budget allocated for this project 

is 159,730.00 US$ and about 49,910 US$ of it for training. 

• Under this project 5 radiotherapists, 6 medical physicists and 6 

medical engineers were trained. 

• Allocation of trained personnel: Most of these trained still working in 

their institutes except one. 

The socio-economic impacts are improvement in quality of work, increased 

number of patients treated, decreased break time of machine and good 

monitoring for record and for end users the number of treated cancer patients 

has increased. 

Strengthening Regional Capability in medical physics RAF/6/027: There 

is no separate field of medical radiation physics in Sudan universities, 

Nerveless, some dis-joined efforts had been made in the past, but only up-to 

under graduate level at local universities to overcome the temporary 

shortage of some trained technicians in radiotherapy, nuclear medicine and 

diagnostic radiology. Institute of Nuclear Medicine, Molecular Biology and 

Oncology (INMO) and Radiation and Isotopes Centre (RICK) introduced 

this project with the aims of facilitation and establishment of regional 

training capability in medical physics and to introduce and to sustain quality 

assurance programme including maintenance of radiotherapy equipment. 

• The project duration is 5 years and the budget allocated for it 

is 46,000 US$ (about 20,000 US$ of it for training). As it has been 

shown in table (3) the annual budget for training is between 3,000 
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US$ to 5,000 US$ and the total budget for training presented is 43.5% 

of total budget. 

• Under this project 19 persons from different institutes were trained 

and still working in their jobs. 

The socio-economic impact is the construction of a new building for the 

molecular biology and the nuclear medicine departments and purchasing the 

necessary equipment (gamma camera, diagnostic x-ray machine and 

mammography machine) in 2002. The number of cancer patients treated 

during last 5 year has been presented show in the table (4) which shows 

annual increase. 
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Table (1): Cancer Status in Sudan 1998-2003 

Year 

1998 

2003 

Increase % 

expected 

28,000 

33,000 

18 

detected 

5,000 

7,500 

50 

Treated 

2,100 

3,850 

83 

Source: - Project Progress Report, by coordinator of project 

RAF/6/024- 2002 

Table (2): The distribution of RAF/6/024 fund (US$) during the period 

of implementation (2001-2005) 

Year/Budget 

2001 

2002 

2003 

2004 

2005 

Total 

Training 

19,015.38 

26,292.31 

5,547.69 

5,310.77 

9,814.77 

65,980.77 

Equipment 

17,307.69 

29,230.77 

7, 230.77 

7,307.69 

3,846.15 

64,923.07 

Total fund 

36,323.07 

55,523.08 

12,778.46 

12,618.46 

13,660.77 

130,903.84 

Source: full project status report, by TC Directorate 
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Table (3): The distribution of RAF/6/027 Fund (US$) during the period 

of implementation (2001-2005) 

Year/Budget 

2001 

2002 

2003 

2004 

2005 

Total 

Training 

5,000 

3,000 

4,500 

4,000 

4,000 

20,500 

Equipment 

5,000 

4,000 

5,000 

8,000 

4,000 

26,000 

Total 

10,000 

7,000 

9,000 

12,000 

8,000 
\ 

46,500 

I 
Source: full project status report, by TC Directorate 
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Table (4): Patients treated in year 1999-2003 at RICK 

Year 

1999 

2000 

2001 

2002 

2003 

total 

sex 

Male 

57 

103 

162 

161 

198 

681 

female 

84 

159 

199 

241 

253 

936 

total 

141 

262 

361 

402 

451 

1617 

Source: Annual Report 2004, by project coordinator, RICK 
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3.2.2. Instrumentation: 

Nuclear instrumentation, including maintenance, calibration, repair and 

design, modification of instruments is key of element in the development 

and practical application of nuclear techniques and technology in both 

developed & developing countries. 

One of the projects implemented under this field is: Medical Equipment 

maintenance & Repair project RAF/4/017: this project has been 

established for 5 years as extension of project RAF/4/014. The activities of 

this project in Sudan covers radiotherapy and Nuclear Medicine Centers, 

Radiation and Isotopes Centre (RICK) in Khartoum and institute of Nuclear 

Medicine, Molecular biology and Oncology (INMO) in Wad-Medeni. 

These centers housing appreciable number of radiotherapy and nuclear 

medicine equipments have been installed at different time within last fifteen 

years, and they belong to different manufacturers. 

The objective of this project is, firstly, to improve skills and qualified 

engineers whose responsibility is to carry out the routine work of equipment 

calibration, quality control, and maintenance. Secondly, is to help in 

building up the technical knowledge of how local experts achieve some sort 

of self-reliance in the field of medical equipment maintenance. 

• As it has been shown in the table (5) the total budget allocated to this 

project is 57,210.00 US$ about 33,210.00 US$ of it for training. 

• Number of trainer under this project was 11 persons ( technicians, 

assistant researchers, researchers) 
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• Allocation of trained personnel: - most of trained persons are still 

working in their institutes (except three of them). 

The socio-economic impacts of local services are to avoid the very 

expensive service contracts which usually offered by the manufacturers. 

Under project the Strengthening Regional Capabilities in Maintenance 

and Repair RAF/4/014 the Agency supported all African member states, 

and shifted them from building and upgrading infrastructure to better use of 

existing facilities to generate concrete and quantifiable results. 

The objective of this project is to further consolidate and sustain the regional 

momentum achieved in the field of preventive maintenance, repair, and 

design of scientific instruments and nuclear equipment. 

• The budget allocated to this project was 57,615.00 US$ and 36,815.00 

US$ of it was specialized for training as we show in table (6). 

• The number of trainer was 24 person including technicians, researcher 

assistants and researchers 

• Allocation of trained personnel: Under this project (24) were trained 

most of them still in their jobs but about 4 of them left their work. 

The socio-economic impact is to save hard currencies by provision of the 

manufacturer spare parts. 
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Table (5): The distribution of RAF/4/017 fund (US$) during the period 

of implementation (2002-2006) 

Year/Budget 

2002 

2003 

2004 

2005 

2006 

Training 

6,208.00 

7,548.00 

7,056.00 

6,446.00 

5,952.00 

Equipment 

4,800.00 

4,800.00 

5,200.00 

4,000.00 

5,200.00 

Total 

11,008.00 

12,348.00 

12,256.00 

10,446.00 

11,152.00 

Source: full project status report, by TC Directorate 

60 



Table (6): The distribution of RAf/4/014 fund (US$) during period of 

implementation (1999-2001) 

Year/Budget 

1999 

2000 

2001 

total 

Training 

8,970.00 

8,800.00 

4,115.00 

21,885.00 

Equipment 

4,500.00 

4,500.00 

2,500.00 

11,500.00 

Total 

13,470.00 

13,300.00 

6,615.00 

33,385.00 

Source: full project status report, by TC Directorate 
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3.2.3. Non- Destructive testing programme: 

Over the last two years there has been a rapid expansion in NDT application 

in Sudan arising from development in the petroleum industry. The refineries 

sugar factories, railways and thermal electricity power stations, they are all 

in need for NDT. 

To get use of NDT services, SAEC, with the support of IAEA, established 

NDT unit. 

One of the projects implemented unfcr Jhlc Jku <QlZilty control'in 

industrial and infrastructure sectors project SUD/8/008 for 4 years with 

the aim of establishing the national capability to perform NDT for quality 

control in industry , metallurgy and civil engineering construction which the 

harmonized certification schemes. 

Under this project national training courses were held in SAEC and 32 

participants were trained on radiographic testing (RT) level II they became 

capable to perform RT service. 

• The budget allocated for this project is 158,850.00 US$ about 

88,850.00 US $ of it for training it has been demonstrated in table (7). 

• Under this project 38 persons from different institutes were trained 

and certified. 

• Three of trainers left their work. 

The socio-economic impact that meet NDT services is to reserve hard 

currency being paid and looking forward for commercial work to profit 
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reduce dependence on external services and establishing of national NDT 

capability with low cost and close to the user facility. 

SAEC introduced another project for 5 years "Development of National 

Capabilities for Training and Certification for NDT personnel and 

capabilities for services provision for others. 

The objectives of the project is to develop the capabilities for standard 

training and qualification and certification in all basic NDT techniques at 

different levels; develop quality management system in NDT and 

development of capability to provide gamma scanning and radiotracer based 

services to the industry. 

National training course was held in SAEC 30 participants attend the 

training course and quality result is 90% 

• The budget allocated for this project is 64,149.99 US$ and about 

41,797.06 US$ of it for training purpose, which represented 65 % of 

the total fund. 

• Number of persons; which have been trained under this project were 

20 persons. 

• Four of trained personnel left their institute and changed their fields. 
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Table (7): The distribution SUD/8/008 fund (US$) during the period of 

the implementation (2001-2004). 

Year/ Budget 

2001 

2002 

2003 

2004 

total 

Training 

33,000.00 

18,200.00 

31,050.00 

6,600.00 

88,850.00 

Equipment 

25,000.00 

20,000.00 

15,000.00 

10,000.00 

70,000.00 

Total 

58,000.00 

38,200.00 

46,050.00 

16,600.00 

158,850.00 

Source: full project status report, by TC Directorate 
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3.2.4. Veterinary: 

Malaria is a communicable disease challenge African countries, and it has 

been always recognized as major public health and socio-economic problem 

in Sudan. The entire population of the country is at risk. Approximately, 

32% of clinic and hospital visitors in the northern states of Sudan are due to 

malaria. 

Sterile Insect technique for control of Anopheles Mosquito project 

(RAF5052) aims to support a global research and development initiative to 

investigate the feasibility of applying the sterile insect technique (SIT) to 

control arabiensis in selected target areas in sub-Saharan Africa (Sudan 

,Ghana, Kenya). 

This project has achieved the determination of site to release the sterile 

mosquitos, Evaluation of distribution and areas of mosquitos generation, 

Remote sensing and geographic information system (GIS) cooperation. 

Assist in establishing a plan for entomology studies, identification of basic 

infrastructure and the required training and seek potential stakeholders. 

• As it has been shown in table (9) the Budget allocated for this project 

amount 272,173.33 US$ and about 215,506.66 US$ of it for training. 

This presented about 79% of total fund. 

• Under this project (8) persons were trained from National Malaria 

Centre 

• All trained persons still working in their institutes and now they are 

ready to start the research and development at different levels. 
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Table (9: The distribution RAF/5/052 fund (US$) during the period of 

the implementation (2001-2006) 

Year/Budget 

2001 

2002 

2003 

2004 
I 

2005 

2006 

total 

Training 

49,186.67 

40,500.00 

i 

30,563.33 

55,406.67 

18,410.00 

21,440.00 

215,506.67 

Equipment 

10,000.00 

6,666.67 

6,666.67 

13,333.33 

11,666.67 

8,333.33 

56,666.67 

Total 

59,186.67 

47,166.67 

37,230.00 

68,740.00 

30,076.67 

29,773.33 

272.173.34 

Source: full project status report, by TC Directorate 
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3.2.5. Agriculture: 

Agriculture is the deriving force in the national economy, in terms of both 

employment and contribution to the gross domestic product (GDP). The 

comprehensive national strategy identifies agriculture as critical sector for 

Sudan economic development and aims to increase food production through 

revival of traditional rural values coupled with modernization of the 

agriculture sector in order to generate additional employment and income for 

rural population. 

Improvement of the Productivity and sustainability of Industrial Crop 

SUD/5/026: The Productivity of cotton, Sugar cane, Sesame is low, mainly, 

due to low yield potential and diseases, low soil fertility low fertilizer use 

efficiency cotton, Sugar cane, Sesame and poor water management of 

genetic crop improvement. 

The objective of this project is to produce mutant varieties of major crops 

such as cotton, Sugar cane, and Sesame with desirable characteristics for 

high productivity and quality through mutation techniques and crosses with 

mutants. 

• The total budget allocated for 2 years project is 151,010.00 US$ and 

amount 81,010 for training as it has been shown in table (10). 

• Under this project 8 persons were trained. 

• All trained person still in their job. 
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Table (10): The distribution SUD/5/026 fund (US$) during the period of 

the implementation (2001-2002). 

Year/ Budget 

2001 

2002 

Total 

Training 

31,990.00 

49,020.00 

36,505.00 

Equipment 

20,000.00 

50,000.00 

35,000.00 

Total 

51,990.00 

99,020.00 

71,505.00 

Source: full project status report, by TC Directorate 
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3.2.6. Radiation Protection programme: 

Use of radioisotopes in Sudan started 43 year ago. Medical field was the 

main user, recently industry especially oil has become the main user in the 

country. 

Post Graduate Training in Radiation and Waste Safety (RAF/9/028): 

The objectives of this project are to support target countries in their effort to 

attain a core number of managers, qualified experts, and trainers in radiation 

protection, to develop adequate expertise and skills required for sustainable 

national radiation protection infrastructure. 

The participants trained under this project on principal concepts, methods 

and equipments used for dose assessment of exposure to ionizing radiation 

that developed skills in operation, calibration, maintenance and existence of 

an adequate radiation safety infrastructure which essential pre-request for the 

promotion and developments of the peaceful application of nuclear 

technology. National training courses were hold in SAEC and 48 persons 

attended from different institutes. 

• The total budget allocated for the period (6 years) of the project 

101,238.59US$ and about 91,590.01US$ of it were used for Training 

which represented 90.5 % of total budget. 

• Persons who were trained and certified under this programme were 

four all of them from the Sudan Atomic Energy Commission. 

• The trained personnel are still working in their institutes 
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Table (11): The distribution of (RAF/9/028) fund (US$) during the 

period of the implementation (2001-2006) 

Year/Budget 

2001 

2002 

2003 

2004 

2005 

2006 

total 

Training 

9,189.29 

12,521.43 

15,966.43 

15,982.86 

18,698.57 

19,321.43 

91,590.01 

Equipment 

1,160.71 

5,452.14 

892.86 

714.29 

714.29 

714.29 

9,648.58 

Total 

10,350.00 

17,973.57 

16,859.29 

. 16,697.15 

19,412.86 

19,945.72 

101,238.59 

Source: full project status report, by TC Directorate 
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3.2.7. Waste Management: 

As resulted of use radioisotopes in Sudan, The industrial sources now about 

80% of all sources in the country including medical source. Currently, 

management of spent/disused sources from industrial application became of 

great importance to the radioactive waste management programme of the 

country. 

Strengthening Waste Management Infrastructure Project RAF/4/015: 

The duration of this project was 8 years from 1997 to 2004.The main 

objective is to strengthen infrastructure for African countries to deal with 

safety with radioactive sources. 

Treatment and storage of spent sources , condition and storage of radioactive 

sources, management of medical waste application , to study the stability of 

power hall concept as disposal facility of spent sources, management of 

NORM ( naturally Occurring radioactive material, and. to strength the 

regional cooperation of field waste management by establishing training 

centre in Africa to train manpower. 

The main idea is full inventory of radioactive sources in the country, 

collection radioactive spent sources, building capacity in the field of 

radioactive (training, expert mission, equipment). 

Under this programme the store for conditioned waste was established in 

Suba (Southern Khartoum), and 25 sources were collected and safely stored 

and the numbers of (511) of sources were registered by the end of 2004. The 

radiation waste management registry software is being now used for the 

registration of radioactive waste. Total of 18 neutron sources were collected 
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from Hydrology Department, Radiation and Isotopes Centre (RICK), 

Research Corporation and Khartoum University. These sources are being 

stored waiting for further treatment or return to supplier. 12 sources were 

backed and shipped to South Africa to be returned back to the manufacture. 

More efforts are needed in the registration and follow-up of sources being 

used in the industrial applications. 

Many national training courses were organized. Comprehensive radiation 

protection courses were followed by courses targeting primarily medical 

applications and custom officers (import/export activities). 

• The total budget of this project is 83,580.36 US$ and about 48,003.85 

US$ of it for training. 

• The number of people trained under this project is 15 persons. 

• Four trained persons left their work but the other are still working in 

their institutes. 

New project introduced by SAEC as extension of RAF/4/015 the main 

objective of the waste management project RAF/3/005 is sustainability of 

management of radioactive in the country and the main priority of this 

project is to complete the work left from past project, management sealed 

high radioactive sources, management neutron, establishment of strategy and 

policy in radioactive management in the African countries, and disposal of 

radioactive sources. 
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Table (12): The distribution of (RA/4/015) fund (US$) during the period 

of the implementation (1999-2004) 

Year/Budget 

1999 

2000 

2001 

2002 

2003 

2004 

Total 

Training 

11,084.62 

7,384.62 

7,661.54 

7,707.69 

6,488.46 

7,676.92 

48,003.85 

Equipment 

5,769.23 

6,153.85 

9,615.38 

3,846.15 

4,615.38 

5,576.92 

35,576.91 

Total 

16,853.85 

13,538.47 

17,276.92 

11,554.11 

11.103.84 

13,253.84 

83,580.36 

Source: full project status report, by TC Directorate 
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Chapter four 

Findings, Analysis and Interpretation 

4.1. Findings: 

This study evaluates how the IAEA contributes to improve human resources 

in Sudan through technical cooperation programmes. 

IAEA supported developing countries in using nuclear technology in 

different fields to develop and to improve services. For sustainable 

supported coordinators should be responsible for continuous and high 

implementation rate of the projects. 

The budget provided by the agency became continually diminishing though 

the number of projects is increasing as it has been shown in table (13) 

This has impacts on the budget of training that is reduced because of the 

following: 

- The commission was very closely in-touch with execution of the 

projects through a committee comprising AFRA national coordinator, 

project coordinator, and an agency expert to monitor the projects 

progress. 

Some project coordinators do not pay full attention to their projects 

regarding the maximum benefits that can be derived. 

- The government is a problem because national component is not 

provided. 

- The financial and administrative problems facing the projects 

coordinators in their respective institutions have serious draw-backs. 

74 



Table (13): The total amount of fund (US$) provided by IAEA TC to 

Sudan projects in the period 1999-2004. 

Year 

1999 

2000 

2001 

2002 

2003 

2004 

total 

IAEA Cost Share 

(US$) 

637,700 

200,035 

340,750 

277,640 

545,200 

306840 

6,097,365 

Gov. cost share (US$) 

6,570 

5,110 

5,000 

4,611 

5,000 

4485 

83,476 

Source: SAEC TC Annual Reports 2004, by TC Director 
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- The agency monitors the country performance and if they felt that the 

country is not taking maximum outcome of the project, they can 

withdraw the funds. 

On the other hand increased number of projects indicates that there is 

awareness about the technical assistance introduced by IAEA. 

The interviews with coordinators show that: 

1. IAEA technical assistance succeeded to obtain self-reliance in 

application of nuclear techniques in Sudan. 

2. all projects received their IAEA assistance (expert, training, 

equipment) with availability of local fund they achieved their 

objectives. 

3. good impact as a result of achieved project objectives contributed in 

development of service in institutes. 

4. some projects had low implementation rate and some of them stopped 

or low implementation rate that referred to lack of'local component 

which is key factor of success. 

5. Projects facing brain drain of trained personnel, a few of them because 

of staff deficiency faced severe problems. 

6. projects that achieved their objectives attained good impact that 

contribution in development e.g. improvement of cancer health care 

and increased of treated patients as result of extended and improved 

radiotherapy services, save hard currencies by avoid services contracts 

by provision manufacturer spare parts of equipments and extended 

NDT services. 

7. the performance of work plan of project indicates that institution 

benefit from trained personnel and they transferred their knowledge to 

junior staff. 
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4.2. Analysis and interpretation of Results: 

The important role played by Sudan Atomic Energy commission as 

coordinating body, projects were useful in transfer of new technology and 

kind of assistance is in the form of: expert mission, short and long training, 

procurement of equipment 

all these factors make IAEA technical assistance effective. 

Compensation of local component with IAEA input (expert mission, 

training, equipment) led some projects to achieve their objectives so that 

reflected on quality of work and good service to end users. . 

Lack or shortage of local fund (infrastructure, staff, and other facilities) is 

main factor of low implementation rate of a few projects. 

Good and significant impact particularly in human health, waste 

management and industrial applications refer to the projects obtained the 

maximum objectives and higher implementation rate. 

Qualified and trained human resources is key factor in effective 

implementation in work plan in institutions, in addition, equipment with new 

technology and extended nuclear technology to states made balanced 

development. 

Skill shortage and lack of sustainability of projects especially on those 

already suffering from shortage of staff is because of the trained personnel 

are looking for better income, avoiding complicated administrative 

procedures, political problem and attraction of developed countries. 

Awareness of decision-makers in institutes help on stability of trained 

personnel in their work and enable them to provide their expertise to 

institutes and transfer their knowledge to junior staff. 
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Conclusion and Recommendations 

Conclusion: 

This study came to the following conclusions: 

- Implementation of projects indicates that TC projects were successful 

and have a significant input particularly in human health and waste 

management. 

- There are many organizations supporting LDCs through different 

ways but method of conduction of technical assistance adopted by the 

IAEA is very effective and it covers new technology utilization in 

socioeconomic developmental issues. 

- Most projects achieved their objectives. For example provision of 

services in nuclear medicine which provide radiotherapy services to 

the whole country and neighbor countries, Agriculture, animal 

resources and other fields related to nuclear techniques. 

- Little projects did not fulfill their objectives and that is due to lack of 

the local component. 

- Sudan benefits from IAEA support, e.g. technical assistance (Training 

Courses, fellowships, equipments, expert missions). • 

- Most training courses focus on techniques already, existing in our 

country. 
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- Most candidates under IAEA projects were trained and became 

qualified to achieve the goals of the respective projects they are 

involved in. 

- Most trained personnel are still working in there respective institutes. 

- The problem facing institutes is instability of the staff because they 

are always looking for better income which is not normally available 

in their institutes. 

- The trained staff did not receive any promotion after training or 

increase in salary. 

- Some trained staff suffer from dismiss-allocation of political reasons 

and they just leave to private sector. 

- Most trained personnel transferred their knowledge to junior staff. 

Recommendations 

- Authorities should be responsible for continuous public and decision

makers awareness about nuclear science and technology. 

- Identify and address specific needs for manpower development 

according to CPFs. 

- Country should have adequate available resources to ensure staff 

retention or replacement and to keep sustainability of nuclear 

capabilities. 
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- The government should provide the projects with necessary local 

component that is needed to integrate the agency's input. 

- Identify the correlation between the national human resource 

development programmes and CPFs through manpower development 

component in the CPFs. 

- The resort should preferring the national training courses in 

cooperation with the agency to take advantage of specific addressing 

of country's needs, in addition, this trains more number of people. 

- Institutions should develop and implement specific career plans for all 

categories and employees, in addition, to the corresponding incentives 

measures. 

- Institutions should ensure that trained and qualified personnel are 

placed in the jobs where they can better apply their newly acquired 

knowledge and skills. 

- Institutes should involve promotion system for trained personnel 

- Continuous training of available persons. 
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Appendix 1 

Interviews with the Projects Coordinators 

1. Is the IAEA technical assistance effective and how? 

2. After the execution of the project, did you fulfill the objectives of 

the project? 

2. Do you think that the project has a good impact/ contribution in 

development or in enhancing Scio-economic in Sudan, explain? 

3. What are the main problems that face the project priority? 

4. Do you think the use of Nuclear Techniques, (TC) in Sudan 

contribute in enhancing socioeconomic? 

5. Are the trained personnel continue to provide their expertise to 

institute? 

6. Which kind of problem that facing trained personnel after return to 

institute? 

7. Did the experience gained by trained personnel conveyed to the 

junior staff? 

8. Do the trained personnel remain working in their field or shift to 

anther job and why? 

9. Are they satisfed with their jobs? 
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Appendix 2 

List of persons who were interviews 

1. Dr. Mohamed Ahmed Hassan Eltayeb, Director General Sudan 

Atomic Energy Commission. 

2. Dr. Ibrahim Shaddad, Sudan Atomic Energy Commission. 

3. Mr. Mamdouh Yassien Osman, Sudan Atomic Energy Commission 

4. Mr. Saved Mirghani Kabbashi, Sudan Atomic Energy Commission 

5. Dr. Hussien Mohamed Ahmed, Radiation and Isotoes Centre 

6. Mr. Elmaliah AlBashir Ali, Radiation and Isotopes Center 

7. Mr. Awad Darrag, Nuclear Medicine and Molecular Biology Institute 

8. Mr. Almajzoob Ahmed Taha, Ministry of Irragation and Water 

Resources 

9. Dr. Badria Babiker Elsayed, Tropical Medicine Research Institute. 

10. Dr.Abdelrahim MohamedElhussain,VeterinaryResearch Labroatory, 

Ministry of Science & Technology. 

11. Prof. Ahmed Salih Fadilalla, Agriculure Reseach Corporation 

12. Mr. Elbagir Abdelhafaiz, Radiation and Isotopes Centre 

13. Mr. Abdelmoniem Elhassien, Sudan Atomic Energy Commission 
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