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African Regional
Co-operative Agreement

XTLFRA (African Regional Co-operative Agreement
for research, development and training related to
nuclear science and technology) is an inter-govern-
mental agreement to promote the development and
application of nuclear science and technology in
Africa. Founded by Tunisia, Egypt, and Algeria,
AFRA entered into force on 4 April 1990, the date
of receipt of the third notification of acceptance.

The agreement stems from an initiative of
several African Member States of the Agency who
requested the IAEA to help establish a regional
arrangement for co-operation in the field of nuclear
science and technology in Africa similar to the
arrangements already in place in the Asian and
Latin American regions.

Through a regional approach to development,
AFRA seeks to accelerate moves toward self-suffi-
ciency in scientific disciplines and appropriate tech-
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nologies by co-ordinating intellectual and physical
resources and disseminating innovative methods
and practices in a cost-effective manner.

Specifically, AFRA aims to facilitate:

• technical co-operation among developing
countries (TCDC);

• a greater sharing of resources, including facili-
ties, equipment and manpower; and

• a greater pooling of knowledge and closer
communication and collaboration between
scientists in the region.

AFRA does not intend to create infrastructure
or to establish facilities. AFRA aspires to build on
achievements attained through national efforts or
previous IAEA assistance.

The current AFRA agreement will continue
in force for a period of five years from the date
of its entry into force on 4 April 1990, and may
be extended for further periods of five years if
the parties agree.

Participation in AFRA

Jtarticipation in AFRA is open to any African
country which is a member of the IAEA. Participa-
tion by any country in the AFRA Programme shall
be effected through its Government by notifying
the IAEA's Director General of its acceptance of the
AFRA Agreement. This participation continues until
such time as it is terminated in written communi-
cation by the Director General.
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AFRA Members

Status of Acceptance as of 1 January 1994

State

Tunisia
Egypt

Algeria
Nigeria

Madagascar
Libya

Morocco
Kenya
Sudan
Ghana

Tanzania
Mauritius
Cameroon

South Africa
Zaire

Ethiopia
Zambia

Date of Receipt of
notification
8 February 1990
13 March 1990
4 April 1990
19 June 1990
31 July 1990
7 August 1990
24 August 1990
17 September 1990
25 September 1990
21 January 1991
15 April 1991
10 June 1991
28 October 1991
18 May 1992
24 September 1992
2 June 1993
20 December 1993

Each participating Government decides upon
the internal organization that will best enable it to
execute AFRA projects. It designates a National
Co-ordinator for the AFRA Programme as well as a
Project Co-ordinator for each individual project in
which it participates.

The National Co-ordinator is the country's
representative for the AFRA Programme, and acts
as a central point for all national AFRA matters. The
role of the National Co-ordinator is essential in the



promotion of AFRA activities and in optimizing the
benefits that derive from the implementation of
AFRA projects.

Regional dimension

Jtarticipating countries have full influence on the
design, formulation and implementation of the
co-operative projects which they submit to the
IAEA for approval. Their participation at the outset
of the process gives them the entire responsibility
regarding the identification and definition of the
co-operative undertakings to be included, as well
as the formulation of policy procedures and guide-
lines to optimize the benefits that accrue for their
institutions. Under the program, the IAEA pro-
vides technical and administrative support.

AFRA is an essential element in technical
co-operation amongst the developing countries of
the region. It is the unique scientific framework
through which African scientists and technicians
exchange experience and information in the field
of nuclear science and technology and share inno-
vations and managerial methods that have been
generated under co-operative projects. By limit-
ing the co-operative projects to a small number
that are technically and developmentally sound
and combining nuclear and conventional meth-
ods, the AFRA Programme has already attracted 17
of the 27 African Member States of the Agency.
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Design of co-operative
projects

A.FRA project proposals are designed and formu-
lated by one or a group of AFRA countries and
submitted to the IAEA for circulation to the other
AFRA Member States. The proposal is commented
on and reviewed by the AFRA Technical Working
Group that meets every year. During the review,
the AFRA National Co-ordinators assign priorities to
die project proposals responding to the development
priorities and most pressing needs of die region as
well as to contributing to institution building.

Recommendations are then made to the meet-
ing of AFRA representatives held during the IAEA's
General Conference. At the meeting, the proposals
to be submitted every year in September to the
IAEA for approval are decided upon.

Sources of finance

.financial support for the implementation of the
AFRA Programme is provided by the IAEA from its
regular budget and from extra-budgetary contribu-
tions made by donor countries and donor organi-
zations. The AFRA countries also provide contri-
butions in-kind including logistics and cost-free
lecturers for training events implemented under
AFRA projects.

To secure funding for the entire AFRA Pro-
gramme, the IAEA strongly supports AFRA coun-
tries in lobbying donor countries and organizations
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either from within or outside die region. At pre-
sent, more than two-thirds of the budget available
to the AFRA Programme comes from the IAEA
budget. However, AFRA countries must explore
other financing sources to enable the programme
to expand.



AFRA operational projects

Implementation procedures and
end-user involvement

A he implementation of funded projects is per-
formed in accordance with the workplans agreed
by the AFRA National Coordinators at their annual
meeting. The Agency manages and administers the
available resources and co-ordinates the imple-
mentation of activities foreseen under the workplans.
AFRA co-operative projects are implemented in the
same manner as regional and national projects.

AFRA projects are also evaluated by die IAEA
Evaluation Section in accordance with the proce-
dures followed for the evaluation of the IAEA's
technical assistance activities. Thus, the implemen-
tation of AFRA activities benefits from the IAEA's
administrative and managerial capability. This is
expected to result in increased effectiveness: sig-
nificant benefits should accrue to institutions in
AFRA countries.

Since 1993, emphasis has been put on opti-
mizing end-user benefits from the IAEA's technical
assistance programmes. A new strategy has been
adopted which directs the IAEA's technical assis-
tance towards solving concrete problems that have
a high and lasting impact on the socio-economic
development of Member States.

An important component of this strategy deals
with the design, formulation and implementation
of technically and economically sound projects. It
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is believed that such a strategy would greatly
benefit AFRA if implemented according to im-
proved managerial and administrative proce-
dures to be introduced in Member States and
the I AHA.

Food and agriculture

The paramount objective of AFRA's activities
in food and agriculture is to help AFRA countries
attain self-sufficiency in this domain so as to alle-
viate hunger and malnutrition. To achieve this aim,
nuclear techniques and related biotechnologies are
being used together with appropriate conventional
methods to increase agricultural output and pro-
ductivity, improve food quality and reduce post-
harvest losses and food spoilage.

The AFRA programme in this field is com-
posed of co-operative projects dealing with food
preservation using irradiation technology, animal
reproduction and nutrition and mutation breeding
and biotechnology.

Activities in food preservation were initiated
in 1991 and since then 31 scientists from 10 AFRA
countries have been trained in basic aspects of food
irradiation technology with special emphasis on
typical foodstuffs from the region. The training is
aimed at a 'train the trainers' approach in various
fields of food preservation so that each AFRA
country can use its qualified personnel to elaborate
a national programme in food preservation. In the
future, emphasis will be placed on technico-eco-
nomic feasibility studies of food irradiation tech-
nology so as to enable each AFRA country to
acquire the necessary information for decision-
8



making. A strong commitment by all participating
countries in food irradiation technology has been
evident, particularly on the part of those countries
advanced in the field. They have provided facilities
and lecturers at no cost to the project and hosted
several training events and co-ordination meetings.

Projects in animal reproduction and nutrition
as well as mutation breeding and biotechnology
have been initiated. One project aims at identifying
management practices which will improve overall
productivity of livestock by a combination of better
feeding and reproductive performance. Intensive
training in reproduction and nutrition are foreseen
as well as regular provision of radioimmunoassay
(RIA) kits and consumables to enable the countries
to identify and solve animal productivity problems
associated with reproductive management. Empha-
sis is being placed on local livestock breeds as they
represent the main income resources of the major-
ity of farmers in rural areas.

Mutation breeding, combined with selected
biotechnology methods, can make a significant
contribution towards improving existing varieties
of agricultural crops by promoting disease-resis-
tant, drought and salt-tolerant and high-yielding
cultivators of economically important crops.
AFRA activities in this field aim to strengthen the
regional capability by appropriate training of
scientists and technicians and by providing irra-
diated seed materials and consumables. Major
crops under study are sorghum, millet, cassava,
wheat, barley, sesame and rice.



Radiation protection and safety

The growing use of radioisotopes and radia-
tion in agriculture, human health and industry in
African countries is prompting concern that many
lack the proper legal framework and infrastructure
to respond adequately to radiation hazards. The
basic infrastructure for radiation protection and
radioactive waste management requires the estab-
lishment of a competent national authority, prom-
ulgation of radiation protection legislation, and
establishment of personnel monitoring services.
Much of this is not available in many African
countries.

The radiation protection and safety pro-
gramme initiated under AFRA seeks to address two
crucial issues:

(1) improving the managerial capability to
tackle radioactive wastes properly; and

(2) harmonizing environmental monitoring ap-
proaches and measuring methods.

The project on waste management was initi-
ated in 1991 and already has trained 36 scientists
from nine countries. Emphasis was placed on
improving national and regional capabilities for
adequate handling and disposal of sealed radia-
tion sources and low-level radioactive wastes
generated from hospitals and research laborato-
ries. Current activities include the design of a waste
disposal facility suited to the needs of most AFRA
countries as well as training of technicians in the
handling and storage of radioactive wastes.

The project on environmental radiation meas-
urement and harmonization started in 1993 by
10



bringing together African scientists to identify re-
gional needs, to assign priorities and to prepare a
comprehensive workplan. The most advanced
countries in the field made commendable efforts to
help the less advanced by hosting training events
and by providing facilities and lecturers at no cost
to the project. Future activities will focus on the
management of spent sources.

A mechanism has been established to review
results of calibration exercises and to monitor
regularly the intercomparison programme. Training
of scientists and technicians in gamma spectrome-
try and other analytical techniques is an important
component of the project.

Nuclear medicine

Radiation and radionuclides for medical and
biological purposes play an important role in hu-
man health. They are among the first and most
widespread applications of "atoms for peace." At
present, radiation and radionuclides for medical
and biological purposes are used in most hospitals
in Africa primarily for the treatment of cancers and
for the diagnosis of diseases of several organs of
the human body. The programme being developed
under AFRA deals with an important aspect of
nuclear medicine: radioirnmunoassay. This tech-
nique is largely used to diagnose thyroid disorders.
It was assigned a high priority by AFRA countries
in view of the widespread deficiency of iodine in
Africa, where goiter is endemic in many areas.

The co-operative project was initiated in 1991
to develop the necessary conditions and infrastruc-
ture in participating countries for the local prepa-
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ration of radioimmunoassay reagents and to train
the manpower required. Radioimmunoassay is a
valuable diagnostic tool for the study of thyroid
hormones. However, its application requires re-
agents which are imported by all countries in Africa
in the form of prepared kits. The cost of the
prepared kit is generally high which puts the cost
per assay out of reach for many patients in the
region. To remedy the situation, the AFRA countries
decided to strengthen their capability and their
infrastructure so that reagents are imported in bulk
and prepared locally.

During 1991 and 1992, AFRA activities focused
on this objective and by now most of the partici-
pating laboratories have the technical expertise and
facilities to prepare locally the required reagents for
the thyroid hormones T3, T4 and tracers. Emphasis
is placed on domestic handling of this activity to
the fullest possible extent. Establishing a regional
external quality assessment scheme will serve as
the final arbiter of reliability of these objectives,
paving the way for gradual introduction of early
screening of neonatal hypothyroidism.

In addition to the regular supply of the
required quantity of bulk reagents to each coun-
try, 44 persons from ten African countries have
been trained in bulk reagent methodology, data
processing in radioimmunoassay and the prepara-
tion of basic reagents.

Industrial applications

Industrial applications of radiation include
non-destructive testing (NDT), which is widely
used in the quality control of industrial products,
12



and radio-sterilization of various medical or indus-
trial products. As the level of industrial activities in
many African countries is steadily increasing, some
AFRA countries decided to improve and enhance,
through regional co-operation, their national capa-
bilities and standards in relation to quality control
and assurance. In this connection, the AFRA pro-
gramme in industrial applications includes two pro-
jects on irradiation processing and NDT techniques.

The first was initiated in 1991 and has concen-
trated efforts on training the trainers in the field of
radio-sterilization of medical supplies and pharma-
ceuticals. Future activities will continue to focus on

• training of African scientists. The project on NDT
i was initiated in 1993 through meetings and training
events. Future activities include training in the five
basic NDT techniques as well as strengthening of
laboratories in the region by providing teaching
material and equipment. It is expected that by 1997
each country will have a national certification and
qualification scheme for NDT personnel, and spe-
cialized laboratories will be available for training in
NDT techniques.

Maintenance of scientific instruments

Almost all countries in Africa apply some
nuclear techniques for the development of various
socio-economic sectors. Generally, the activities
are of a practical or experimental nature and re-
quire the use of specific nuclear instruments. The
increasing use of microprocessors and computers
requires highly qualified personnel to keep the
instruments in working order.
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At the same time, the nuclear instrumentation
available in African countries suffers from many
constraints such as shortage of spare parts, lack of
qualified manpower, frequent voltage fluctuations,
and severe natural conditions (dust, high tempera-
ture and humidity). In this connection, some AFRA
countries consider that a regional approach to the
problem would offer many advantages including
pooling of resources, exchange of experience, and
establishment of common policies to tackle
maintenance and software problems.

The proposed approached seeks to develop
national instrumentation and electronics laborato-
ries for the repair and maintenance of nuclear
electronic instruments and for the design and pro-
duction of simple, but useful instruments. This is
the thrust of AFRA activities in this area to be
initiated by a first co-ordination meeting, where the
needs of the region and its priorities will be deter-
mined in addition to defining a future workplan.
Areas of concentration will be training technicians
and electronic engineers, upgrading existing
maintenance and repair laboratories, establishing
adequate mechanisms for preventive maintenance
and provision of spare parts, and linking the various
laboratories in the region.
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Future prospects

X he future of AFRA will hinge essentially on its
ability to respond to the most pressing needs of the
region and on the determination and commitment
of its Member States to regional co-operation.
Specifically, it will depend on:

• the level of government commitments to
regional co-operation;

• the level of financial support from potential
donor countries and contributions in-kind
from AFRA countries;

• the ability of AFRA countries to mobilize
extra budgetary support to keep the size of
the programme at a desirable level; and

• the willingness of AFRA countries to work
together and share available infrastructure
and financial resources.

In the three years since its inception, AFRA has
produced promising results. It consists of ten co-
operative projects and has a membership of 17
African countries. This high level of participation
reflects the importance African countries accord to
this scientific framework and to regional co-opera-
tion as an efficient mechanism for fostering national
and collective self-reliance in a cost-effective manner.
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