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AGENDA

OPENING SESSION:

- Address by Dr. Hassan Fahmi Jumah, Director
General, AOQAD

~ Address by Dr. Howard Elliott, Deputy Director
General for Research and Training, ISNAR

- Address by H.E. Dr. El Fatih El Tigani,
Minister of Agriculture and Natural Resources
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FIRST SESSION: PRESENTATION OF THE STUDY
(Chairpersen: Prof. Saad Abbadi)

Purpose and Objectives of the Study (Dr. Mohamed
0. Mohamed Salih, Deputy Director General, AOQAD)
ATMS Methodology (Dr. Howard Elliott, Deputy
Director General, 1SNAR)

Formation of Local Study Team and Collection of
Data (Dr. A. Hamdoun, Team Leader)

Data Analysis, Dratft Report Writing and
Functional Aralysis (Dr. Ghazi Hariri, Senior
Research Officer, ISNAR)
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Courtesy of H.E. the Minister of Agriculture and

Natural Resources

SECOND SESSION: PRESENTATION OF THE STUDY
(Chairperson: Dr. Adam M. Shomein, Ministry of
Animal Resources)

Institutional Anzlysis (Dir. A. Hamdoun, Team
Leader)

Human Resources Analysis (Dr. A. El Sheikh, Team
Member )

COFFCIE

THIRD SESSION: PLENARY DISCUSSION OF
PRESENTATIONS, SUMMARY AND RECOMMENDATIONS
(Chairperson: Dr. Kamil Mansour, Advisor tn the
Minister of Agriculture and Natural Resources)

LUNCH
Courtesy of the Director General of AOQOAD



REPORT OF THE SEMINAR

Introduction
Ghjective of the Workshop

The workshop was formally part of the methodalogy for reviewing
Agricultural Technology Management Systems. It provided a forum in wkich
the objectives of the review, the approaches followed, and the issues
raised could be openly discussed by those with an interest in the outcome
of detailed analysis of the Agricultural Technology Management. System of
the Sudan.

The study tock o systems and coutingeney approach. ldentitying key
functions that an agricultural technology management system had to
pertorm, it leoked for tmprovements of a structural and operational
nature that would increase the effectiveness of the system. [U provided
certain analytical tools which were tested by a national study team. The
methodology was very clear, both in the presentation of the data and the
analysis made on the basis of the data collected.

In the discussion of methodotogy, attention conld be focused on the
systems tramework used, the particolar teols of analysis applied, the
accuracy of the information collected, and the compatibility of the
recommendations with the study methodology and the realities of the Sudan.
Since the analysis led to discussion of additional agricultural

technology management issues not foeused on by the review, the workshop
provided Toth a forum and a tramework withino which Lthey could be

discussed.,

Workshop Procedures

The meeting opened with introductory addresses by Dr. Hassan Fahmi Jumah,
Director General, AOAD; H.E. El Fatih El Tigani, Minister of Agriculture
and Natural Resourcess; and Dr. Howard Flliott, Deputy Director General
tor Rescarch and Training, ISNAR.  These addresses are reproduced as
Amnex I to the present report of the workshop.

There then tollowed o serics of presentations of different aspects of the
study and plenary discussion.  The sessions were as follows:

a) Objectivees of  the Study

h) ATHMS Methodolopy

e) Formation ot Toam and Data Collection Procedures

d) Data Analysis, Xeport Writing, and Functional Anzlysis
@) Institutional Analysis

f) Human Resonurces Analysis

g) Plenary Discussion of Presentations, Summary, and Recommendations

Objuctives of the Study

The objectives ot the study were deseribed as follows:
a) to examine the Agricultural Technology Manapgement System of the
Sudang
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b) to identify ways of strengthening agricultural research policy,
organization, and manzgement,

c) to focus on key management issuecs affecting the productivity of
research; and

d) to make recommendations for improvements in either structures or
mechanisms in ordar to inerease the productivity of the ATMS.

There was agreement on the appropriateness of the objectives of the
study. As noted below, the methodology provides a framework for
discussion of alternative ways to improve the structure and mechanisms of
the system. [t was underlined that procedural impreovements may be
alternatives to structural changes as ways ot improving the performance
of key ATMS functions.

[T. Discussion of the ATMS methodology

Thére was general agreement on the main characteristics of the ATMS
approach. These were:

1) a systems and contingency approach which aims at structures and
procedures appropriate to the Sudanese political structure,
development policy, and administrative system;

2) a fully clear analysis which lays out the analysis of research
policy, organization and management on which recommendations are
based;

3) the identification of key functions which must be performed and
the discussion of what structures and mechanisms are most
appropriate for performing them;

4) the possibility of using the methodology to examine the
feasibility and desirability of alternative ways of carvying out
the key functions.

There was » strong endorsement of an approach which went beyond a narrow
look at the research system and considered the broader technologgy
management system,

In the application of the methodology there was some concern:

1) that the arguments leading from the diagnesis to the
recommendations were not sufficiently developed (This was most
often discussed with respect to the recommendation for creating a
Sudan Agricultural Research Council.);

2) that the methodelogy, which calls for the examination of possible
improvements did not present clear alternatives such as
strengthening the existing Agricultural Research Council or
giving the coordiniation function to the largest organization, the
Agricultural Research Corporation; and

3) that thke institutional analysis concentrated largely on human
resource issues, and it did not go deeply enough into internal
functioning and the adequacy of other resources.
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ITI. Discussion of Report Preparation and Drafting

There was very little discussion of the actual processes for report
preparation and drafting, although the following points were noted:

1) There are some inconsistencies in reporting information in The
Background of Sudan's Agriculture, Chapter II, which is in effect an
executive summary of information found in Chapter III, the main body
of information; e.g., there is some inconsistency in reporting
figures in both places (for population growth, crop yields, etc.)

It was agreed that these did not affect the conclusious of the
report but should be corrected. (They have been duly corrected in
the accompanying report.)

2) The report generated considerable valuable information about the
economy as a whole and the agricultural sector in particular. Some
of the statistics can be verified against different figures [rom
other sources.

3) There was incomplete reporting of some institutions, with the result
that statemeunts about staffing patterns and degree achievements can
not be made with statistica. confidence for those institutions,
particularly in the livestock sector. APRA, [or example, has 44
scientists, and only 5 were surveyed. Thus, APRA management has
subsequently provided a detailed human resource inventory, which has
been adied to the report.

V. Discussion of the Functional Analysis

Several points were raised about the functional analysis.

Firzt, where participants traced the contribution of particular
nvganizations to the 13 ATMS functions, they agreed that the study team
had correctly identified the situation. However, additional information
on the mechanism for particlpation in those functions was required. This
would be required if readers were to judge whether improvement of the
mechanism was an alternative to structural change.

-econd, there were certain organizations whose role was inadequately
represented.  The Ministry of Finance and Economic Planning has a
determining rol= in all economic decisions affecting agricultural
research. This led one participant to suggest that its planning
committees might have a coordinating role in agricultural research.

Third, as stated in the introductory paper on methodology, the
information in a functional analysis can be used to generate a range of
alternative improvements. This range of alternatives should have been
presented prior to recommendations.

V. Discussion of the Institutional Analysis

The Institutiovnal Analysis was based on information provided by eight key
organizations involved in agricultural research. The information
included their legal sratus, mandate, principal clients, functions, and
linkages to other organizations in the ATMS. There was no comment or
criticism of Table 1, which presents the institutional profiles.
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VI. Discussion of Human Resources

The chapter on human resources was very closely linked to the chapter
reporting the Institutional Profiles, and as a matter of procedure, the
two were discussed together at the workshop.

It was noted that there was some undercounting in certain institutions,
and there was no information at all from Juba Univeristy. However, the
aggregate picture of hum:n resources could be described reasonably
accurately with respect to the current situation, training needs, and
conditions of service. The tollowing points were highlighted hy the
speakers:

1) With 875 rescarchers in the potential "pool", Sudan has an adequate
number of scientists.

2) The high ratio of Ph.D. scientists to total scientists places it
among the best-staffed systems in the region and in Africa, leading
to some concern about the imbalance between highly qualified and
technical support staff,

3 When statt wers suvveyed about their training needs, most cited
typus ot tormal training leadirg to degrees and promotion rather
than task-oriented training.

u) Conditious ot service for agricultural researchers, after
standardization for housing and other allowances, appeared to be
significantly below thosc in the universities. This comparison led
the team to wonder about the incentives for researchers to serve in
difficult environments.

5)  Although the experience levels (years of service) are relatively
high by African standards (482 > 11 years), there was concern about
problems of retention. The system is on old one, and the statistics
on those remaining in the system do not take account of the even
more experienced scientists who have taken jobs outside the sector
or outside Sudan.

6) In recent years (1980-87) there has been low net growth in staffing
compared to the period 1975-80.

In discussion, comments on the hwnan resource chapter dealt with the
completeness of the information presented and the accuracy of inferences
drarm from it. In particular, the following concerns were expressed:

1) APRA has 44 scientists, of which only five are surveyed, The
Veterinary Research Administration has 127 scientists, of which only
one was recorded.  This did not, however, affect the coverage of
APRA in the Institution Profile chapter. Information on the 44
scientists, provided during the s mposium, has been included in Part
II.

2) The under-analysis of the concerns of the livestock sector were
considered by its spokesmen to be representative of the way it has
been traditionally ignored in policy discussions.
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3) The technicians reported for the livestock institutes, although
numerically large, were considered not to be of adequate quality.

4) The analysie needs to be complemented by a regional perspective in
the country. Data are reported by commodity rather than region,
masking the fact that there is an over-concentration of resources in
Wad Medani and Khartoum. It was pointed out, for example, that out
of 26 research professors at ARC, 20 were in Wad Medani and 2 in
Khartoum. The experience levels of rvesearchers in remote
environments was less than of those in Khartoum and Wad Medani.

General ?lenary Discussion on All ATMS Issues

The chairm'n of the session called for brief comments on the general
findings of the study and other issues which came up in either the
opening addresses or in the course of discussion.

In his charge to the seminar, the Minister had stressed the importance of
agricultural research but noted several problems:

1) the limited impact on the farmer, particularly in the rainfed sector;
2) . the lack of attention to livestock relative to cropping;

3) the weakness of linkages among organizations working in the sector,
particularly between the universities and the research institutions;

and

4) the lack of a research strategy from which a long-term research
program could be drawn up.

Explicitly, the Minister wished to know if the research organization and
the research processes were the correct ones for a coherent research
strategy reflecting agricultural development goals.

The Plenary Discussion focused on the following main issues:
1) the need for a coherent development and research strategy;

2) the need for greater attention to "neglected' areas (livestock,
forestry, wildlife);

3) the need for better coordination of agricultural research (including
livestock, forestry, fisheries) and food technology;

4) the recommendation of the draft report for the creation of a Sudan
Agricultural Research Council; and

5) the lack of ability of the research sector to influence policies
that impinge on its success.

Various speakers intervened on both sides of the strategy issue. The
lack of a clear research strategy and the lack of adequate attention to
certain '"neglected” areas was variously attributed to the lack of & clear
development strategy from which a research strategy could be derived;
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organizational weaknesses which prevented a coherent plan for the sector;
and internal imbalances within particular organizations. Particular
mention was made of the difficulty of integrating the four centers -—
Food, Forestry, Wildlife, and Fisheries ~-- into ARC's structure. They
see themselves as marginalized, both administratively and strategically.
Common to all points of view, however, was an expression of inadequate
training and operating funas.

The need for better coordination of agricultural research could not be
dissociated in the discussions from the particular recommendation of the
draft study for the creation of a Sudan Agricultural fescarch Council.
This recommendation brought forth great discussion, both in terms of its
implications and its relationship to the use of the methodology itself.

The methodology, particularly the functional analysis, was accepted as
being nseful in idenstifying the key functions which must be carried out,
in deseribing the present structures and mechanisms that are in place to
perform these functions, and in helping to generate a range of explicit
alternatives for improving the performance of the function. Several
speakers called for consideration of explicit alternatives to the
creation of a SARC. In particular, more detail on the possibility of
improving existing structures and existing mechanisms for coordination
was needed Before recommending o structural solution in the creation of a

new body.  There was general agrecment, however, that the existing
Agricultnral Rescarch Couneil of the Nitional Council for Research had
not tunctiouet as an effective coordinating Lody.  This was rariously
attributed to the Tack of distributive power of NCR itself, the lack of
financial revources allocated 1o NCK, and its interests, which extend
beyend the wyricultural seetor,

With respect to the influenee of the research sector on policies
tmpinging on its succuess, there was general agreement that researchers
had not contributed adequately in institutional ways to the policy
dialogue.  The ability of donor projects to further fragment the policy
and organization of rescarch was highlighted. It was suggested that case
studies of donor projrets would have given insights into the functioning
of the system. The consensus was that research follows the source of
financing. The participants saw a clear development strategy and a clear
research strategy as prerequisites tor a sound policy dialogue.

With respect to coordination of agricultural research, and the
alternatives for ilamproving it, the functional analysis can be
complemented by rurther detail, which amounts to a “client and
stakeholder analysis". Explicit criteria for craluating alternatives may
be suggested.

The Minister in his address argued for coordination, improved linkages,
and new prioritics to livestock and the rainfed sector in the interest of
the system's only clients, the farmers.

Introduction of new priorities requires the active participation of the
institutions which have a stake in the outcome of the proposed «.ianges
(the system's "stakcholders”). As part of a strategic planning process,
coordination will come about through a body which has many of the
following characteristics:

WV



-9 —

1) It is close to the system's client and knows their technical needs.
y

2) It will represent agricultural research effectively in twe forums:
a) the allocation for agricultural research priorities in
competition with other forms of expenditures on agriculture; and
b) the allocation tor agricultural research priorities in
competition with other forms of scicatitic and technical research.

3) It will be recognized by otherwise competing institutions as the
form in which their activities are rationalized.

&) [t is compatible with existing political structures and mechanisms
tor decision making within the country.

5) [t can adequately represent the national, regional, and local needs
for research.

In plenary discussion, various alternatives for improving the
coordination ot agricultural rescarch and arriving at a coherent strategy
for the sector were mentioned.  These included:

1) creation ot 4 Sudan Agricultnral Rescarch Council under the Ministry

of Agricultiure;

2) coordination through the largest individual institute, the

Agricultural Rescarch Corporationg

3) creation or an Interministerial GCouncil, in which repre<catatives of

MANK, MAR, and the universitics are resresented;

4) coordination through the Planning Comnittee £or the Agricultural
Sector of the Miniatry of Finanee oud Econcmic Planning;

5) strengthening the rosources and role of the Agricultural Research
Council of the Nationdd Council for Resecarch.

The above were mentionsd in the course of discussion but are not the only
alternatives possible. Time did not permit an analysis of all the
alternatives, and o hastly cousideratior was deemed unproductive. There
was agreement, however, that alternatives Lo a "SARC" needed to be
carefully vensidered.  The ley issue scems to be whether Sudan requires
strengthening of scientific policy in general or agricultural research
policy in 4 problem—-solving perspective.

Finally, it was underlined that the problems facing agricultural research
are not all found at the policy and system levels. There are issues of
internal planning, organization, and management which also need to be
resolved and can lead to inprovement of research impact, ever. in the
absence of system-level improvement. This includes improved procedures
foir programming and budgeting which allocate resources to programs rather
than administrative units.

Conclusion

The collaboration of a local study team with an international research
center and a regional organization has produced a fruitful input into an

r
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ongoing dialogue on the ways to st-engthen national agricultural research
in the Sudan. The participation of a broad range of informed and
interested parties brought new insights teo the discussion as part of a
process which was welcome tc those present. A basis was laid for
decisions that can only be taken by competent national authorities
following a consensus-building process.



Opening Address by His Excellency Dr. E. Fatih El Tigani, Minister of Agriculture
and Natural Resources, Republic of the Sudan
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Opening Address bv Dr. Hassan Fahmi Jumah, Director Gencral, Arab Organization

for Agricultural Development
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Opening Address by Dr. Howard Elliott, Deputy Director General for
Research and Training, International Service for National Agricultural
Research

Your excellency, Dr. El Fatih Fl Tigani, Minister of Agriculture and
Natural Resources;

Your excellency, Dr. El Sheikh Mahjoub Jaffar, Minister of Higher
Education and Scientific Rescarch;

Dr. Saad Abbadi, Chairman of the National Council for Research;
Dr. Hassan Fahmi Jumah, Director General, AQAD;

Deans of laculties and Polytechnic Institutes;

Distinguished Directors of Research;

Fellow participants.

On behalf of TSNAR's Director General, ¥r. Alexander von der Osten, let
me express how pleased we are to be with you today to discuss the draft
study of the Agricultural Technology Management System in the Sudan. We
emphasize at the cutset that the study has been a collaborative one
involving many parties:

* oa study team composed of ropresentatives from the Ministry of
Agriculture and Natural Resoarces, the Agricultural Research
Corporation, and the Facully of Agriculture of the University of
Khartown;

* a support team from the Arab Organization for Agricultural
Development;

* various staff members from ISNAR, bringing diffecrent specializations
to the study.

The whole effort was made possitle by the Minister of Agriculture who,
through his willingness to atlow sveh o study te go ahead, ensured the
collaboration of institutions cowing under his Ministry.

It is through the formation of partnerships such as these that ISNAR will
be able to fulfill its mandate ot strengthening National Agricultural
Research Systems (NARS).

[t is also necessary to note that the study approach called for a
workshop of interested parties to provide c¢ritical comment on Lhe
approach, the acenracy of its findings, and the consistency of its
recommendations.

~,
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ISNAR and Its Work

Let me say a few words about ISNAR,

ISNAR was created bty the Consultative Group on International Agricultural
Research (CGTAR) in 1680.

ISNAR is somewhat uweique in the CGIAR system: the system is made up of
Il technical institutes witi: conmodity or regional mandates, and two
institutes — ITFPRI and ISNAL - dealing explicitly with policy and
institutional issues.

[SNAR was set up on the recommendation of a task foree which saw a need
for an organization which had as its erincipal task the strengthening of
national agricultural research systems (NAKRS).

Over the ecight years that ISNAMR nas been in operation, it has defined
clearly what it means by "strengthening NARS™.  In ity recent Strategy
Statement. [SNAR has expressed its goal as follows:

"To assist developing countries to improve the efficiency and the
effectivencss of their navional agricultural research systems through
enhanced capiac ity in the areas of research policy, organization, and

My erent .

This goal stat-=ment is worth leoking st more closelv. First, we
distinguish botween offectivences and efficiency. Effectiveness relates
to whether or not the system is having the desired impact on national
goals ("doing the right things"™), while efficiency relates to the way in
which the systea uses and manages the rescurces that are put at its
disposel. One can think of institutes (or systems) that have made major
breakthroughs but have not used resources efticicently; one can also
think of systems where scicntists work very hard and use resources

ef fliciently but arse working on the wrong problems trom society's point of
view. In the lony run, a4 system must b both efficient and effective for
Tt to be sustainable and retain the cont idesce of government, its

clicnts, or its donors.,

Second, we indicate that ISNAR is engaped in syster-building efforts.,
This implies both a systems appreoch and long-term collaberation with

individual systems.

Finally, we have def ined our areas of system building as involving al)
three areas of agricultural research policy, organization, and management.

In order to carry out its system~building activities, ISNAR has three
mitually supporting programs:

Advisory Service
kesearch
Training

Fach program has its role to play in working with national agricultural

research systems.

The Advisory Service pregram attempts to improve research management
direcctly through its reviews of systems, planning, and implementation
activities.
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Research attempts to develop diagnostic insiruments which can be used
in looking at management problems as well as improved management tools
which can be used by NARS managers.

A Training and Conference program seeks to share the lessons of our
other programs with a broader audience than would be reached in an
effective way by each of the other programs working in isolation.

Although for internal development we organize our programs in this way ,
at the level of NARS they are one integrated program to strengthen
systems.

ISNAR in the West Asia North Africa (WANA) Region

All three programs have been active in the West Asia and North Africa
(WANA) Region. A few examples will illustrate our collaboration.

Shortly atter its creation, ISNAR Lecame involved in the WANA region
through reviews in Somalia (1983), Moroesu (1984), and Tunisia ('985).

In some cases, limited reviews were undertaken of training needs (ARC,
Sudar,1983) and human resources (Jordan, 1985),

These diagnostic efforts were just the start of system-building
activities: the reviews of Tunisia and Morocco were followed by the
preparation, in conjunction with national teams, of long- and mediwr-term
research plans,

As time has progressed, so has the nature of ISNAR's collaboration. An
essential part of implementing a rescarch strategy is the develooment of
improved programming and budgeting systems to make the link between
objectives sought and resources required. Through work with countries in
the region, we have learned that this can only be done at the initiative
of national managers, and local expertise must be at the forefront of
developing such systems. They cannot be developed as "turnkey systeins".

Through national and regional conference: ISNAR has kept its lines of
collaboratirn open to new initiatives. National workshops have been held
in Egypt (1986), Syria (1987), and Sudan (1987, 1988) dealing with
critical themes ot priority setting, program budgeting, monitoring and
evaluation, and humin resource management.

ISNAR has been associated with [CARDA and FAO in the establishment of
AARINENA (Association of Agricultural Research Institutes in the Near
East and North Africa) as a forum for the exchange of experience.

ISNAR in the Sudar

A special relationship has grown up between ISNAR and the Sudan since the
review of ARC training needs in 1983 which was published in 1984.

A series of visits has kept contacts up to date:

collaboration with AOAD has led to the development of a proposal for
SARMAC ~-- Strengthening Agricultural Research Management in Arab
Countries.



The SARMAC project is aimed at assisting NARS in the region to have a
greater impact on their farmers. As a regional nrganization AOAD was
particularly interested in helping to generate the comparative
information we all need to study ways to improve systems throughout the
region.

Thi Marager of the Agricultural Research, Extension, and Training project
(ARFT0) visited [SNAR for three weeks to consult staff and other in-house
resources on issues of resecarch project management. During this time ne
developed a five-year program of collaboration between 1SNAR and ARC
within the framework of the World Bank project.

This visit was ftollowed by that of the Deputy Dircctor General of ARC,
who worked with staff on program budgeting. His visit was followed up by
an introductory workshop on program »udgeting, monitoring and evaluation,
aund human resource management in lacte 1987,  In the current year,
collaboration with ARC will go into greater depth on practical
development of program budgeting.

The purpose of our being here today, however, 1s the review of a draft
report on the Agricultural Technoltogy Management System of the Sudan.
This workshop is tormally part of a process which brought together a team
of experienced Sudancse scientists, an international center, and a
regional orgenization to produce both a diagnosis of a system and
discussion of alternatives tor system improvement,

We will have the opportunity to discuss the logic of the framework within
which the system is being analyzed, the value of the tools which are
used, the accuracy of the information generated, and the translation of

diagnosis 1nte recemmendiations.

Let me conclude by saying how gratetul [SNAR is for the quality of the
collaboration we received from Dr. Hamdoun, Dr. El Sheikh, and Dr. Ahmed
and with the support from the ministries and institutions involved, all
of whom supplied information and received the team graciously.
Collectively, we are all gratetul to ADAD for its support to the work of
the local team. [ look forward to the results of a frank discussion of
the report so that we can improve the analysis and stimulate constructive

debate on ways to improve the system we have been studying.
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Suki Agricultural Production Corporation

Swedish Agency for Research Cooperation with Developing
Countries

Sudan Cotton Company

Saudi Fund tfor Development

Service Department of the Ministry of Agriculture and Natural
Resources

Sevvice Departments of the Ministry cf Animal Resources
Socio-Economic Unit, Sudan Gezita Board

Abdelhameed Shuman Foundation

Sudan Gezira Board

Sudan 0il Seed Company

Socio-Fconomic Unit, Rahad Agricultural Corporation
sugar Companies

Teckar Agricultural Production Corporation

United Nations Developwent Programme

United Nations Environncnt Programme

United Nations I[ndustrial Developmen. Organization
United States Agency for Irternational Development
Veterinary Extension Administration

Winrock Internatinnal

White Nile Agricultural Production Corporation

Western Savannah Development Project
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Agricultural research in Sudan plays a key leadership role in
developing and adapting technology required to meet the needs of
agricultural development. To achieve production targets the Sudan will
need to strengthen its present agricultural research capabilities for
planning and implementing system-building strategies in agricultural
research policy, organization, and management,

At the national level, particular attention will need to be given to
ensuring that research policies are adequately oriented toward
agricultural sector objectives and overall development and societal
goals. At the same time, agricultural research should contribute to
developing agricultural policies by providing analytical studies which
will influence decision making concerning these policies. To achieve
these objectives the research system needs institutional mechanisms for
basing agricultural research on sound economic considerations at the
national level. Thus, it has been proposed that a centralized authority
to prioritize research at the national level be established in the form
of a council. A proposed name for this council is the "Sudan
Agricultural Research Council® (SARC). This proposed council could
combine functions and responsibilities in agricultural research policy
formulation and research coordination at the national level of the
present ARC council and the Agricultural Research Council of the NCR.
Functions and membership are discussed in Chapter [1 and Chapter III,
part II.

The absence of a comprehensive national agricultural research policy
has led to fragmentation of technology gencration, assessment, and
transfer programs. Thercfore, there is need tor systematic planning and
programming of agricultural research in the Sudan.

The planning and programming of agricultural research is an ongoing
goal-oriented process involving decision making and optimizing means and
use of resources. Once program priorities, resource allocation, and
strategic planning at the macro level are defined by the proposed SARC,
it is at least as important to identify long-term priorities for research
activities at the national, institute, and program levels. Thus, the
research institutions in Sudan need to determine their long-term research
programs and assure their relevance and ceffectiveness. A process for
determining long-term program is described in Chapter I1.

An avnual programming cycle is proposed to confirm quality and
relevance of resecarch and improve research programming for establishing,
evaluating periodically, and adjusting research programs, projects, and

operations.

Once research programs have been determined on the basis of research
priorities, implementing research programs involves organization of human
resources to carry out the research activities, and provision of funds
and facilitics to enable them to function ctficiently and produce and
communicate research results effectively.

N\



Establishing a national research policy and developing a long-term
research program will help maintai: research priorities and to provide a
framework for allocating financial rescurces from the Government and
donor sources and using them most effectively.

Planning and development of human resources for agricultural research
should be organized at the national and institutional levels tc deal with
future research program needs, orgaaizing in-service training, including
reserrch management training, developing good incentive structures,
including career plans for research staff, and seeking fellowship for
non-degree and post-gradudte degree training in the Sudan and abroad.

Strategies should be developed for use of buildings and land,
maintenance and repairs, developing equipment, supplying aid purchasing,
developing physical resour-2 personnel, and centralizing sone services at
the national, institutionai, and research station levels.

Tt has been proposed that central facilities and services at the
national level could include establishing a national agricultural library
and documentation center, including a central library, publication and
information, computer and st tistics, and conference facilities; and
establishing a national or institutional center(s) for maintenance and
repair of scientific instruments and sophisticated equipment.

Regarding linkages between the technology transfer system and users,
the proposed annual programming cycle for each institute will ensure
participation of farmers, extension, development agencies, etc. in the
programming process.

The need for developing a seed policy program in the Sudan is
confirmed to ensure that technology generation and transfer efforts have

achieved their objectives.
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CIUAPTER I

NATIONAL TEAM ROLE IN AGRICULTURAL TECHNOLOGY
MANAGEMENT ANALYSIS. CASE STUDY: THE SUDAN

Introduction

The objective of the SARMAC (Strengthening Agricultural Research
Management in Arab Countries) project is to assist National Agricultural
Research Systems (NARS) in their efforts to improve the level of
agricultural technology used by farmers. A basic hypothesis is that
strengthening the national agricultural research capacity in these
countries is an important element in this process,

The basic analytical construct proposed is the Agricultural
Technolegy Management System (ATMS). The methodology beging with a
number of hypoatheses abouc the process of technological change in
agriculture in the Sudan ond proposes analytical tools for identifying
points of intervention by governments and donors in order to improve the
policy, organization, and management of agricultural research in the
region.

The ATMS study in the Sudan conducted by AOAD/ISNAR had the following
objectives:

1) to examine ATMS and make an independent appraisal of the technology-
generating, transfer, and adoption sub-systems;

2) to provide Goverument and, in particular, agricultural research
ranagers, with an analysis of the ATMS, focusing on key agricultural
research management issues;

3) to ilcatiny wave and mesns of strengthening agricultural research
policy, structure, and organization;g

4) to be a pilot study for a series of 21 reviews which will eventually
cover all national agricultural rescarch systems (NARS) management in
the Arab countricvs;

5)  to make recommendations for future improvements in both structure and
mechanisms for performance of key functions of the system and kev
internal functions of institutions in the system,

Ao Brief History of A0AD

In 1970 the Council of Lhe Leagne of Arab States approved the
establishment of the Arab Organization for Agricultural Development
(AOAD). In 1972 the organization, as a specialized agency, commenced its
activities at its headquarters in Khartoum, Sudan; thus confirming the
role of Sudan in food production in view of its immense agricultural
resources.



Member countries of AOAD are Jordan, United Arab Emirates, the State
of Bahrain, Tunisia, Algeria, Djibuti, Saudi Arabia, Sudan, Syria,
Somalia, Iraq, Sultanate of Oman, Palestine, Qatar, Kuwait, Labanon,
Libya, Egypt, Morocco, Mauritania, Yemen Arab Republic, and Pecoples’
Democratic Republic of Yemen.

The objectives of AQAD are:

1) developing natural and human resources availabie in the agricultural
sector and improving ways and means for their utilization on a
scientific basis;,

2) upgrading agricultural prodactivity covering both the plant and
animal sectors and realiczing eftorts leading to integration among
A-ab countries;

3) securing facility of exchange ot agricultural products among Arab
" ocountries;

4) helping to boost agricultural production and achieve self-sufficiency;
5) supporting the establishment of projects and agro-industries;

6) improving the standard of living of those engaged in the agricultural
gector.

B. Local Study Team Formation in the Sudan

The policy of the AJAD Board of Management is to appoint national
teams when conducting scientific, technical, and social studies
pertaining to food, agriculture, and rural community development in the
sudan.  AOAD determines the terms of reference and contracts teams to
conduct the study with tie project leader authorized to appoint
short—term experts.  Team responsibilities are data compilation,
analysis, dratting of 4 manuseript, and report finalization upon AOAD
approval of the manuscript.

In order to conduct the present study on ATMS, the importance of
integration between AUAD/ISNAR and the local team was realized as being
essential to its success. A local team composed of formal! representatives
from the Ministry of Agriculture and Natural Resources, the Agricultural
Research Corporation (ARC), and the Faculty of Agriculture, University of
Khartoum was selected after consultation between AOAD and ISNAR. The
local team members chosen were:

1) Professor Abdalla Mohamed Hamdownr, National Coordinator for Botany
and Plant Pathology, ARC, team leader;

2) Dr. Abdel Mouneim Mohamed El shiekh, Director General, Planning and
Fconomics Administration, Ministry of Agriculture and Natural
Resources;

3) Dr. Ahmed Humeida Ahwed, Agricultural Economist, Faculty of
Agriculture, University of Khartoum,
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CHAPTER II

DISCUSSION OF MAIN ISSUES

A. Background of Sudan's Agriculture

. . C1 s 7 .
Sudan is a large country, covering nearcly 2.5 million km<, of which
26.7% is desert, 15.5% semi-desert, 47.7% savauna, 9.8% riverine, and
0.3% is mountainous.

Approximatcely 807 of the population, estimated at 21.6 million in the
1983 census, lives in rural areas.  The annual growth rate is 3.1%.
Abou. 44% of the population are under 15 years old.

About 60 of Sudau's area is occupied by 11% of the population who
are tully or partly nomadic, ~ombining cultivation of subsistence crops
and some cash crops with seasonal migration with their herds, along
well-defined rowves determined by the location of drinking water sources

S

during the wet and dry seasons.

Per capita GNP in 198% was the cquivalent of US$ 375. AGDP
represents 30% of the totat GDP (1981/82 -~ 85/86), with an .nnual growth
of 5%. Apgricultural products account for about 97% of merchandise
exports, and 204 of merchandise imports (Table 1.8 p. 72).

Sudan is onz of the tew countries in the world with a vast potential
for horizontal wxpansion in crop production. Currently about 10 million
ha out of 74 witlion ha potential arable land are cropped. The rest of
the land is pasturs land, forests, land under water, and uncultivable
land.

The 10 million ta of cropped area concists of about 1.7 million ha in
irrigated farming, 4.0 willion ha in rainfed mechanized farming, and 4.1
million ha in rainfed traditional farming practiced by small farmers.

The rainfed area tluctuates from year to year from about 6.5 to 10.5
willion ha, aceording to the amount of rainfall, and the availability of

farming inputs.

The Covernment owns the five major irrigation schemes (about 902 of
the irrigated area). Tenants of an average 8 ha per tenancy are the main
farmers of these scelhemes.  The schemes produce all of Sudan's long-staple
cotton, 36-95% of ity medinm-staple cotton, most of its wheat and
s groundnuts, 13% ot its sorghum, and 40% of Sudan's

sugarcane, GO% ot i
vegetables and froits,

The wajor ticld crops are cotton, sorghum, millet, sugarcane, wheat,
groundnut, sesame, truits, and vegetables,  Sudan has an eaormous wealth
of livestock -- cattle, sheep, goats, and camels.
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B. Agricultural Rescvarch Institutions and Balance of the Research
Programs

Agricultural research in the Sudan is being undertaken by various
vs, councils, agricualturatl

ateral agricultural development
[1). Until very reccutly, crop
irrigated sub-sector, particularly

institutions in ministries, universiti
corporiations, and bilateral and multil
companies (Chapter 171, Parts 11 and |
research has been concentrated in the
on cotton. However, the eftorts have aow been expanded to include

rainfed crops through the Western sudan Agricultural Research Project,

The Apricultural Besearch Corporation (ARC) s the major research
institution in the conntry, It is a semi-autonomous national research
organization directiy responsible to the Minister of Agriculture and
Natural Resonrees, and is responsible tor almost all agricultural
rescearch in Lhe .\‘.min'. Ity rescarch activities are toeused mainly on
crops, but also inelude rescearch on torestry, range manageunent, wildlife,
fishervies ond marine biotogy, and food processiag.,  ARC has ity
headquarters at Wad .‘-:v:d:qm, with tive regional stations at Wad Medani
(Gezlira Rescarsh station), Yambio, Hudeiba, Abu Naama (Kenana Research
Station), and Kadugli; nix‘.w provineial stations (Kahad, Sennar, New
Halta, Fassata, Shendi, Elobeid, Fasher, Ghazala Cawzat, and Shambat);
one commodity station (Guneid Sagar Station); and four national rescarch

centers (Food, Forestrey, Wildiit, and Fisheries).

The Facuities ot Agricalture at the Universities of Khartoum, Gezira,
and Juba, and the three Agriculterarn Polytechnic Institutes are also

involved in agricaltural rescarch.

Livestook rescarcn is the responsibility of the Ministry of Animal
Resources.  The two departments involved in livestock research are the
Animal Production Research Administration (APRA) and the Laboratory and
Veterinary Research Administration (LVRA).  APRA research activities
forms on cattle and sheep breeding, tattening, and nutrition. Its
headquarters are at Ehartoum, with substations at Shukkaba, Umbenin, El
Huda, Ghasala Caweat, and Atbara.  LVRA headquarters are at Suba
(Khavtonm), and it works mainly on animal health research and production

of vaccines.

The Faculty ol Veterinary Scieoces (FVS) and the Institute of Animal
Production (IAF), both ot the University of Khartoum, arce also engaged in

livestoek research.

The Agricultaral Researsh Council of the National Council for
its with organization and financing of multi-

Research (GCR) assis
disciplinary teams to tocus o spectfic research problems.

Socioeconomic research tor apriculture iy conducted by the Economic
and Social Research Council ot the NCR, the Development Studies and
Research Center and the Department o Agricultural Feonomics of the
University ol Khartoum, the Planning and Avricultural Feonomics
Administration ot the Ministry ot Agriculture, and the sociocconomic

units of the major agricuttural schemes,

The agricultural development projects and bilateral and multilateral
eirch on tield crops --

agricultural companies carry out some adaptive res
sesame, sunt lower, maize, sorghum, cteo -- which they are growing.

e
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In general, program priorities are established in at least four
levels of decision making:

l. at the cabinet/parliament level, where national development goals are
decided;

2. at the level of the ministries concerned, where agricultural sector
objectives are spelled out;

3. at the national research system level, where agricultural research
programs are bullt;

4. at the level of implementing research institutions, which decide on
their respective research activities.

The process ideally repeats itselt with one level feeding information
to the other sequentially and in both directions until a final decision
is reached. However, basicaliy there is a dominant top-down flow from
national authorities to the research system in terms of national policies
and directions; and a strong bottom-up fiow from the implementary cadres
to the policy makers in terms of which realistic and feasible activities
can contribute towards these national goals.

The national goals are normally spelled vut in the development plans
and anvual government budget dosuments.  Since these goals are invariably
broad, noble, and ambitious, they have not been constraints in program
priority setting. Similarly, the agricultural sector obiectives derived
from national development plans ares sufficiently broad to accomodate
practically every activity proposed by the research community. Thus, the
research community needs more clear, directive statements in order to
plan more accurately. More important, the research community organizes
and builds its rescarch agenda not on the basis of development goals but
along commodities, disciplines, production factors, natural rvesources,
and agro-ecological zones. There is, therefore, a need for a set of
statements which form the bridge between development goals and the
research agenda to establish very clearly the connection between the
two. This involves the need for defining priority setting in
agricultural rescarch at the national level.

The priority sectting, which has meant adding new rescarch programs to
the annual wish list, should be replaced by required evaluating and rank
ordering research programs, eliminating some and dding others. This
calls for institutional mechanisms at the national level to set research
priorities and allocate rescurces to these priorities. A centralized
authority for such a comprehensive research policy to prioritize research
at the national level would be necessary.

The centralized authority fanstions could be to develop clear
statements of agricultnral researeh objectives, to set broad research
priorities and te rationialize research resource allocations, to ensure
consistency of rescarch with the agricultural seetor objectives and the
national development and socicty goals.  This centralized authority
should view policy objectives through a set of transtormation functions
to ensure this consistency and to ensure that changes in agricultural
sector objectives are sequentially transmitted to agricultural research
objectives. It also must not concentrate on the supply side (top-down)
to the neglect of the demand side (bottom-up). It should operate within
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the general policy frame to develop articulated agricultural development
and agricultural research nolicies. This will prevent frequent policy
revisions, modifications, uad reversals. 1t will facilitate the case and
appropriateness of policy revisions ana modifications.

Additional ftunctions ot the centralized authority would be to approve
national research program and to secure effective coordination and
implementation of the multidisciplinary research required for solving the
priority problems.

D. Agricultural Research Organization: A Proposed Sudan Agricultural

Research Council (SARC)

Agricultural rescarch in tne Sudan has already reached a high level
of development and organization. [t is conducted by several ministries,
various departments, and corporations (Chapter [I1, Part 111). The
present situation calls for further improvemeut, in spite of efforts made
since the creation of the Agricultural Research Corporation (ARC) and its
council (Management Board) within the Ministry of Agriculture, and the
establishment of the National Council for Research (NCR) and its
specialized councils.

The ARC vcarrivs oul almost all of the applied agricultural research
in the fields of crops  tood, tisherices and marine biology, forestry,
range and pas'ures, ond game and wildlife,

Animal production and health research is the responsibility of the
Animal Production Resecarch Administration (APRA) and the Laboratory and
Veterinary Research Administration of the Ministry of Animal Resources,
respectively.

The ARC organizes annual agricultural meetings and research symposia
on specialized researel topics, attended by research specialists and
representatives ot production bodies, and maintains liaison with
comuittees avd councily of the NCR and universities. These arrangements,
however, do not necessarily tead to a comprehensive national research
program as required to omect development targets, as discussed earlier.

To achinve agrisultural development objectives and development and
socicly goals, sudan will have to strengthen and reorganize its present
agricultural research institutional framework. Particular enphasis will
have to be placed on measures which will ensure effective research
priority setting and allocation of resources, better coordination and
implementation of multidisciplinary rescarch activities to address
priority arcas in agricultural development plans. Policy issues could be
achieved by improving orpanization and management of agricultural
research. This calls for institutionsl mechanisms at national level. A
centralized authority for such o comprehiensive plan to prioritize
research at the natisnal level could be established in the form of a
council. A propesed name tor this council could be the Sudan
Agricuitural [Rescarch Council (SARC).  This council would be responsible
Lo the ministrics concerned with agricultaral, livestock, forestry, and
natural resources development .

fhere is oced to strengthen the policy, planning, and coordinating
functions of the NCR, and the proposed SARC aims at achieving better
planning and coordination, in all sectors of science and technology and
in agricultural sciences.
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The second step is to dratt a set ot proposed courses for action or
research approaches to achieve the objectives. This step could be
implemented at the national level by assigning expericnced national task
forces, or at the institute level by the program committees.

Lo thirvd step, caoch approach is to be assigned to a selected
scientist for furcher development and identification of research approach
elements.  Those scientists who represeot the whole spectrum of research
at the national level or in the institute then - in turn - eulist the
help of many other scicntists to ensure full consideration of
commodities, disciplines, and problem arcas. During a period of about
dJop written material that defines

two months, the scientists could d
the scope and contents ot the approaches.  The coordinator of each
objective should assist in organizing the written miaterial. Scientists
orgauize cach research approach element into one or more project areas.
The seicutists provide the following information for each approach
element and project areas

- the nature of the problem to be solved and its scientific and
agricultural importanee;

- stiate-of=the-art or current research status ane critical research
needs or events tor turther progress,y

- the kinds ot results capected (reports, germ plasm models, ete.) and
b i b I ]
length of time needed to produce these resultss

- potential benetits and impiacts that can be expected if the research

is successialg
- probabitity of suceesstul achievementss and
- relative priority ot the resecarch,

That information is used to help develop and define the final set of
research approaches, approach clements, and project areas. Thus,
duplication is climinated, and only the approaches that are essential to
actiicvim e objectives are selected, Objective coordinators and
nationial task torees or fostitute program committees then develop brief

narrative sumearics for the tinal reseorch approaches and approach

clements.

The tinal rescarch apbroiaches are those to be selected from the
originally proposed and deserited research areas that offer important
opportunitics tor increasing tie productivity of agrienlture. A catalog
of project arcas should be proepared tor wse o resource projection.  The
program comnit tees shonld develop the resouree projection needed for use
in the long-term plan which, in tarn, will goide the preparation of
shert-term and aomual work plans. The long-term and short-term plans
will bhe reviged, as appropriate, to retlect the latest scientific

tindings and most urgent needs of aericulture.
) Short-term and anonal rescarch programs
The short-term (2 - 5 years) and annual research programs are

determined on the basis of current statt, facilities, and [inancial

resources.,
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Diagram 1. Principles of the annual programming cycle.
A proposal for ARC, APRA, and LVRA.
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E.2 Implementing Research Programs

Research pregrams must be determined in relation to the huwnan
resources likely to be available and to the national funding of research
support for agricultural development. Once research programs have been
determined on the basis of research priorities, implementing research
programs involves organization of manpower to carry out the research
activities, and provision of funds and facilities to enable them to
function efficiently and produce and comnunicate research results
effectively.

a)  Investment in research and allocation of resources

The three major research iastitutions -- ARC, APRA and LVRA —-
receive Government funds in three chapters (categories). These are
chapter 1 for salaries and salary-related ecxpenditures, chapter [ for
operational costs (overhead costs and direct rescarch costs), and chapter
11 for institutioual development (capital investment). The budget
allocated in 1936/87 to those three institutions is shown in Table 1.

Table 1. Governwent budget tor ARC, APRA, and LVRA (1986/87)
(Miltion Sp *)

Salaries Operation Capital Total
ARC 11.958 1.000 1.000 13.958
APRA 0.871 0.357 0.615 1.843
LVRA 0.980 0.600 0.120 1.700
Total 13.509 1.957 1.735 17.501

* SP = Sudanese Pounds

In addition to the block tund from the Government, ARC received
financial support of 11 million SP to the operation category from various
sources within and outside the Sudan.

The total Sovernment jnvestment for three institutions is 17.501
million SP for 1986/97 (rate ot exchange for one US$ is 2.5 SP for
1986/87, and 4.5 SP o tor 1987/488). This is approximately 0.83% of the
AGDP in 1985/87. When the external financial resources are added to the
total Govermment cxpenditure in agricultural research for the three
institutions, the investment in agricultural resecarch will be
approximately 1.355 of ARDPL Compared with many develoning countries,
this represents a better than average leve! of investment in sgricultural
rescarch, and it is not trar trom the norm of national investment in
agricultural rescaveh of 1-27 of the AGDP.  Of course, this figure
(V.35%) will be hizgher it we add cesearch expenditure in the universities
of Sudan and in other minor rescarch institutions.
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Allocation by commodity: As mentioned earlier, most of the research

efforts are in the irrigated sector, and cotton continues to dominate
Sudanese agricultural research. However, other commodities are now
receiving greater attentioa through external support from within and
outside the country. Most important among support resources are funds
from Sudanese production schemes, sugar and cotton companies. These
funds are allocated to research operations in the irvigated sector --
cotton, sugarcane, groundnut, sorghum and vegetables —- and funds from
donors covering rescarch operations tor wheat, tababeans, sorghum,
groundnuts, food technclogy, and others.

Amony donors financing rescarch projects in Sudan (Chapter I11, Part
[T, Table 12), the tollowing projects are the most important in the
allocation to commodity rescarch,

The Western Sudan Agricubltural Recoearch Project (WSARP) is jointly
funded by USAID and the World Bank to develop the rainfed scoctor by
strenghtening the research base on sorghum, millet, rangeland, groundnut

and tarming systems.

The Agricultural Research, Extension and Training Proiect (ARETP) is
funded by the wWorld Paok and the Goverument of Sudan to increase crop
production in the irrigated agricultural sector through strengthening the
technical capacity and efficiency of agricultural research and
extension. The vroject over a o-year period would strengthen the
technological base required for higher production, retorm subsector

extension system, and upygrade the skills of tield personnel.

Ther ARC/TCARDA juint Nile Valley Project is tuanded by IFAD to improve
tababean production and the ARC/ICARDA joint project on wheat funded by
OPEC to verity and adapt improved wheat technolopies; and many other

projects.

This approacn of external-driven funded research projects has advantages
as well as constraints, [t ensures financiai and technical support and
helps scientists to implement thoir research operations. Problems
associated with this approach are the tendency tor financing research
projects of lower ranks in the agricultural development and research at
the same time when high-rank projects are not receiving enough financial
support, termination of financial support to externally funded ougoling
research projects when the objectives have not been achieved, and
frustration ot scientists who are not receiving external financial
suppeort for their research operations. Establishing a national research
policy will overcome most of these constraints,

Ratio of saluries to operational tunds: I'n many national agricultural
research systems, the salary costs reach between 60 to 70% of the total
budget, sometimes cven S04 or more in exceptional cases; while direct
operational costs (including operational and experimental inputs) vary
between 15 to 3154 of the total budget.  The remaining 5 to 137 is for
overhead costs.  These ratios are only eftficient it the budget level is
high enough to pay good sialaries to the research statf (50 to 60% of the
total budget) and still provide enough operational funds to use equipment
efficiently, to conduct reliable experiments, and to ensure the required

mobility of the staft.
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career prospects and opportunities tor further training, and provide them
with incentives for achievement as well as a long-term commitment to
service.

Distribution and training: The Sudan has a relatively large, well-

trained cadre of agricultural scientists. The distribution of research
and support staff in each rescarch institution according to tevel of
qualification of scientists and assistant scientists, Ph.D., M.Sc., and
B.Sc. is shown in Table 2.

ARC scientitic ranking, tor example, consists ot tfive grades. These
are assistaunt scientist (B.Se. graduate), scientist (M.Sc. or Ph.D.
graduate), senior scientist (M.Sc. or Ph.D. graduate), assistant
professor (M.Sc. or Ph.D. graduate) and research professor (M.Sc. or
Ph.D. graduate’. Thus, the distribution ot scientitic staff at ARC is:
80 assistant scientists, 94 scientists, 44 senior scientist, 23 assistant
professors, and 30 professors.  Of those that have Ph.D.s, about 90% have
attained their degrees from U.S.A. and Great Britain. About 29% of Ph.D.
and M.Sc. sceientists arve at the Gezira Research Station and ARC
Headquarters at Wad Medani, 15% at the Food Research Center irn Khartoum,
and 157 at the Forestry, tisherivs, and Wildlite Research Centers. Of
the remaining scientists, about 407%4 are distributed in other regional and
provincial stations dealing with crop research.  However, these are the
less—experienced scientists, and they receive little supervision.

More than 2/3 ol APRA seientists are at Headquarters and Kuku
Laboratories in Khartoum, while the remaining sclentists are distributed
thinly among the three cattle stations at Athara, Umbenien, and Ghazala
Gawazat; one sheep research station at Huday and one dairy research

station at sShuraba.

About S0% ot the M.se, and Ph.D. scientists of LVRA are at the
headguarters in Khartoum.  The remaining scientists are distributed among
regional stations at Nvala, El Obeid, Sennar, and Rassala.

The ratios ol pretessors to associate professors (readers) to
assistant protessors (senifor lecturers and lecturers) are 1:1:6.8 for
FAURK Tio: 3806 tor #asUGy 1:0.8:0.4 for FVsy and 1:l.6:46.1 is the

average tor these taculties,

The percentaze distributions of qualifications and years of
experience among scientists of ARC, APRA, LVRA, FVS, FAUK, and FASUG are

shown in Table 3.

Conditions ot service: Salaries of rescarchers at ARC have been
comparable with those of the academic start o¥ universities, and they are
above salary seales in the civil serviee. Housing and housing allowances
are provided to ARC statt. HRecently, salaries of academic staft at the
universities have been increased to a level of 100% above those of the

rescarchers ot equal experience at the ARG,

The income protile indicatees that those holding B.Sc. degree carn
less income, and cither terminate their employment with the organization
or proceed with higher education.  Those researchers holding the M.Se.
degree tend to have more longevity with the organization and ultimately
earn slightly less than those researchers holding the Ph.D. (Annex: Part
V).

A
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Table 2: Sudan Agricultural Rescarch Human Resources - 1987
FhD MSc BSc Post Total Technical  Administrative Other Total
Graduate Scientists Stpgort Support

Agricultural Research Corporation 125 €6 49 3 27, 548 302 3109 4230
College of Agricultural Studies

Khartoum Polytechnic 14 30 3 7 59 36 61 323 479
Abu Haraz College of Agriculture 1 16 6 3 26 13 n 110 160
Abu Raama College of Agriculture 3 18 - 3 24 5 1 150 180
Economic and Social Research Ccuncil 7 8 1 5 21 1 7 - 29
Agriculiural Research Council 4 2 4 - 10 - 6 - 16
Animal Production Research

Administration 1 18 17 4 50 43 27 457 532
Institute of Animal Production n 2 2 6 21 10 8 27 66
Faculty of Veterinary Science 47 7 17 - n 78 19 120 238
Veterinary Research Administration 45 39 43 24 151 165 18 192 526
Faculty of Agricultuve

University of Khartoum 60 1 34 - 95 42 28 147 312
Department of Agricultural

Engineering, University

of Khartoum 1 1 3 4 9 1 1 - n
Faculty of Agriculture

University of Gezira 48 7 5 7 67 27 8 170 272
Total 377 215 189 94 875" 974 497 4805 7151

There are 21so 8 expatriate scientists

_ez_
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Table 3. Percentage distributions of qualifications and years of
zxperience among scientists of maisr research institutions and
Faculties of Agricultuare and Veterinary

Research Experience (years)

0-2 3-5 6-10 11-15 + 15

[nstitution

ARC 52.1 27.5 20.4 th.5 8.5 12.5 19.5  45.0
APRA 23.9 39.1 37.0 32,6 17.4 2107 15.2 13.0
LVRA 35.4 30.7 33.9 0.0 11.0 33.1 23.6 32.3
FVS 66.2 9.9 23.9 9.5 23.5 7.4 27.9 1.7
FAUK 63.2 1.0 35.8 18.0 6.8 33.7 20.0 1ll.5
FASUG* 80.0 11.7 8.3 n.a. n0.a. n.a. n.a. n.a.

* gperating since 1978,

The ratio of technical support staff to scientists is appropriate for
ARC (2.3:1). In other institutions, it is approximately l:1 in APRA,
LVRA and FVS, and 0.4:1 in FAUK and FASUG. [t is obvious that this ratio
is low in the universities because most rescarch is carried out by MSc
students.

The percentage distributions ot qualifications and years of
experience among technical support statf of ARC and APRA are shown in
Table 4.

Its is obvious from Tables 3 and 4 that research and technical
support staff of ARC of more than 15 years experience consist of about
half to 2/3, respectively, of the total technical staff.
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Table 4. Percentage distributions of qualifications and years of
experience among technical support staff of ARC and APRA.

Qualifications

Research experience (years)

Institution Diploma Non-diploma 0-2 6-10 11-15 + 15
ARC 43.7 56.3 .5 12.6 8.4 62.3
APRA 56.2 43.8 4.2 33.3 35.4 - 27.1

The percentage annual growth rates of research and technical support
staff of ARC, APRA and LVRA during two periods, 1975-80 and 1980-87, are
shown in Table

Table 5.

c

J.

Annual prowth rates (%) of research and technical support
staff of ARC, APRA, and LVRA,

1975-80 and 1980-87.

1975 - 19%0 1980 - 1987
Instit.  Ph.D. M.Sc. B.Sc. All Techu. Ph.D. M.Sc. B.Sc. ALl Techn
ARC 19.2 37.6 2.7 20.0 5.2 1.7 0.0 19.3 3.0 1.6
APRA 35.0 2 -7.8 1.1 4.4 0.0 1.8 7.8 3.0 1.3
LVRA 11.8 15.0 4.2 9.3 16.6 9.5 l.6 -1.7 2.2 8.3
Average 22.0 18.5 -0.3 10.1 8.7 3.7 l.1 8.5 2.7 3.7

In general, there has been a sharp reduction in the

rates of research and technical staff in the eighties.

was very high in the first period (1975-80), 227 annual

annual growth
Ph.D. recruitment
growth rate, and

decreased to 3.7% in the second period (198U-87); while B.Sc. recruitment
has increased sharply in the second period for ARC and APRA.
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Research institutions in the Sudan are facing difficulties with
regard to maintaining an adequate supply of scientists. Scientists tend
to leave the research institutions, either by resigning or on secondment,
to other better-paid institutions in the neighboring countries of the
Arabian Peninsula or to intesrnational and regional organizations. This
tendency has recently beer increased due to the high rise in cost of
living. The high difference in scientists' salaries is difficult to
eliminate in the foresceable future.

[n attempting to counteract excessive rates of staff turnover and to
maintain high morale among research staff, research institutions should
develop guod incentive structures. Thus, career plans for Sudanese
research staff are needed to predict staff problems and encounter them
over the years to come.

Manpower plans: Manpower planning is concerned with the assessment
and provisiorn of the types and amounts of skills required for the
attainment of predetermined tasks over a specified time period in a
cost-effective manner. This planning process is concerned with the
required and available bhuman resources.

Once vesearch program decisions are made on a lnng-term basis, each
research institution can project statt needs and plan for staff degrees
and in-service training.

Reparding the short-term and annual work prograws, only the research
institution is in a position to make a realistic assessment of current
statt qualitications, allocation of staff to activities, and the
potential tor short-term growth through recruitment and those obtaining
their postgraduate degrees from the Sudan and abroad.

Efficient huwman resource planning, long-term and short-term, must
have comprehensive and up-to-diate intformation on all key aspects of the
utilization of human resources. This has been dealt with earlier in the

program determination.

When requested to describe the nature of training that was required
to achieve carecer objectives, most of the requests were for PhD training;
and most of the requests were for out-of -country long-term training
(Chapter IL[, Part IV).

With regard to statf development, each research institution should
respond to the real needs of its research progrom. Considerable emphasis
should be placed on in-service and formal training for researchers and
other technical support staff inside and outside the Sudan. Universities
already have M.Sc. training programs., For exomple, 55 M.Sc. theses were
produced at FASUG during 1980-1987, of which 27 were in plant protection,
23 in plant crops, 2 in forestry and | each in soils, agricultural
economics, and livestock., The M.Sc. programs, however, should be
strenghtened and thesis research which is requirved to fulfill the M.Se,
degree should be related to the problems ot agriculture in the Sudan,

Planning and development of human resources should be organized ac
national and institutional levels to desl with reviewing future research
program needs, organizing in-service training, including research
management training, assisting local educational institutions to meet
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research institution staff needs, and seeking fellowships for non-degree
and postgraduate degrees in the country and abroad in relation to the
needs of long-term research programs.

¢) Facilities

The availability and maintenance of physical resources to conduct
laboratory and ficid experiments and studies is a sine qua non for
agricultural rescarch. Development of good physical resources is an
extremeiy complex process. The consistency and quality of physical
resources has a great influence on the quality of research output.

Field and laboratory: Availability and condition of research physical
resources in the Sudan vary from one institution to another. The results
of the questionnaires tor physical resourcer, mainly cquipment and
library conditions, are summarized in Table 6.

Table 6. Infrastructure conditions of major research and
university institutions.

Institution No. Total Laboratory Maintenance Library
of Land equipment of
stations (ha) availibilty equipment

L condition

ARC 19 3947 very poor absent very poor
APRA 5 600 poor absent very poor
LVRA 5 309 good poor poor
FAUK - - good poor good
FASUG 1 500 good poor good
FVS§ - - good very poor poor

[t shows that laboratorv cquipment availability and condition are
poor to very poor in ARG and APRA; and good in the Faculties of
Agriculiure and Veterinary, and LVRA. VRA is engaged in vaccine
production and veterinary research.  Good laboratory cquipment is a
prerequisite for producing valid vaccines.,  lowever, maintenance of
equiprent is poor to absent in all institutions.

Readlizing the importance of the physical resources problem, ARC, with
help trom donors, implemented a program of rehabilitation of research
stations.  Examples ol this program are: the WSARP, in which three
esearch stations in Western Sudan bave been rehabilitated; ARETP project
is involved ip the rehabilitation of six rescarch stations in the
irrigated subsector; rehabilitation projects of Northern region financed
by ITAD will establish a new rescarch station at Donkola and rchabilitate
Hudeiba Research Station; and rehabilitation of Gezira Rescarch Station
and Kenana Research Station, spousored and financed by AFESD.



- 33 -

Other joint research projects have physical resource development
components, such as the FAO/Netherlands Government Project on IPM; IAFA
Project to strengthen pesticide and soil laboratories at ARC; Fababean
Nile Valley Project sponsored by IFAD and [CARDA, which also provides
field and laboratory equipment concerning fababean research; a project
financed by OPEC provides field and laboratory equipment tor wheat
research; a potato farming development project, sponsored by CIDA and
CIP, provides equipment for potato research.

Library and documentation: Table 6 shows that libraries are in poor
to very poor condition in the research fnstituticns -- ARC, APRA, and
LVRA -~ and in FASCG and FVS. The FAUR tibrary is in good condition.

The sSudan is participating in AGRIS/CARIS through a liaison at ARC.
There are attempts to develop o documentation center tfor agricultural
research at ARC.

Facility pianning: In maxing decisious about the type and number of
research stations, support services, and equipmeznt, a fundamental
consideration is sustainability, over time, from national resources.

Buildings, land, cquipment, and other components of starion physical
resources will deteriorate and cventually become non-tunctional without
strategies for developing and use of buildings and land, maintenance and
repairs, developing cquipment, supplies and purchasing, developing
physical resovurces personnel, and centralizing some services at national,
institutional, and research station levels. These strategies will be
considered while developing long-term plans tor physical resources at
institute and national levels.

AL the national level, the proposed SARC would take the
responsibility tor setting policics for planning site development,
maintenance and repair, supplies and purchasing, and physical resources

personnel.

Sharing ond centralizing some ta ilities, where possible, should be
adopted to maximize the use ot physical resources.  To do so, the
existing physical resources should be inventoried to promote
inter-institutional, inter-departmental and inter-station use of such
resources, make accessible and racilitate the use of sophisticated and
expensive cquipment and study the teasibility of centralizing some
At national and institute levels.,

facilities and services

Central facilities and services at the national level could include
an intormation and documentation center, including a central library,
publication and information, computer and statistics, and conference
facilities; maintenance and repair of scientific instruments and
sophisticated equipment; and central laboratories needed for research
stationsy and public concerns, such as land conservatien and resources,
soil testing and classification, pesticide regulations and testing, pest
and diseasc surveys and identification, museun collections, seed bank,
meteorology services, clectron microscope, hydrology and water supply,
and topography. At the station Jevel, central facilitics and services
could include central stores; supplies and purchasing; maintenance and
repair; farm operations; routine analytical laboratories; library;
comnunication services; and expensive and sophisticated equipment.
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Regarding site development and use at the station level, a station
site planning and development committee should be formed. Field
scientists should be represented in this committee to ensure that field
research, the primary purpose of the station, is carried out properly.

In developing a strategy for maintenance and repair, steps to be
considered are to estimate the capacity of the institute's services to
meet maintenance needs, Lo estimate the current and future needs of
supplics of spare parts and special equipment (for the maintenance and
repair services), and to develop physical resource inveatories,

A central services unit o in ocach ot the researeh institute should be
uvstablished to support ol the needs tor maintenance and repair of the
farm and laborazory cquipment of cach research institute.  I[% is perhaps
desirable to cstablish o national services unit tor maintenance and
repair of expensive seientitic instruments.  Mainteniance should be
programmed into « long-term plan, with financial provisions as a high
priorvity. This plan should be based oo intormation provided by opevators

and scientists,

Equipment is usually the largest capital investment in a research
institute, excluding building and land. This includes laboratory, field,
office, utility, and workshop cquipment; all of which must be correctly
selected, properly used, and adequately maintained in order for research
to achieve its objectives. Standardization of equipment within the
research institute, wherever possible, will reduce the variecty of spare
parts, lessen the ifoventory ond minimize the requirements for additional
training of the operational and service staff.

Typical problems facing the supply and purchasing system, ror
instance, are the lack of toreign exchange for tibraries to continue
subscriptions to scientitic journals and supply up-to-date books; import
policies and lack of torcign exehange prevent rescarch institutes from
importing the regquired equipment and expandable supplies, e¢.g. laboratory
chemicals and glassware, and the lengthy administrative procedures
involved in assuring availability of supplies and materials at the right
time at the research institutes,

To ensure availability and quick supply the research institute should
have o central supplics and stores unit which stocks a variety of spare
parts, expendibie items, and even limited stocks of field equipment. To
avoid running out of supplies, this unit must maintain an inventory
control based on the needs of researchers and support staff. Emergency
purchases are thus limited to materials rarely used by the institute.

The presconce of many research institutions in agriculture in Sudan,
and the rapidly increasing cost of maintaining traditional documentation
systems point to a need tor considerations of systems based on modern
technology. Thus, an agricultural library and documentation system at
the national level would be established to assure that information will
be provided to rescarchers in time and serve the whole research community
efficiently. ‘This proposed center will also serve as a communication
center to take full advantage of data banks and information
communications networks that already exist.



A plan for training and development of physical resources personnel
should be developed. Farm managers, operators of physical plant
services, purchase and supply staff, field and laboratory technicians,
and maintenance and repair staff should receive skills development
training. Their role in suceessful research is important. For instance,
it must be recognized that skilled farm operators, from farm managers to
the general labor level, are as vital a part of the rescarch team as the
scientists themselves. It would appear that the best approach would be
some on-the-job training, further education, and afterwards advanced
on-the-job training if needed. Thus, the rescearch institute could
suitably enhance career opportunities for the physical resource operators
as well as for other support statt. The training process should be a
continuous one in order to ensure availability of qualificed physical
resources operators.,

d) Linkages with the technology transter system and users

The rescarch system is succosstul if the knowledge it produces can be
translated into improved technologies which tarmers are willing and able
to adopt. This process depends on etffective interaction between the
research system -- the technology-generating system -- and extension
services, development agencies, and farmers -- the technology-v-ing
system,

Reducing the technology transfer gap between the technology
generating and using systems involvee creating formal institutional
mechanisms for linking the two systems for getting rescarch results to
farmers to tacilitate their adoption of new technology, to give them more
production options, and to stimulate agricultural development.

In Sudan there is no unified national extension service, Separate
extension programs are conducted by each public agriculviural production
corporation, by cach administrative region, by cach agricultural and
rural development project, and by cach private and multi-lateral
agricultural company (Chapter P Parc [L, Table TT. 13),

First, in the irrigated agricultural production corporations,
extension work is tmplemented by the field inspectorate of each
corporation, where inspectors are more experienced, particularly with
cotton production, and they are hedvily loaded with administrative work
and have little time for an effective extension role. Thus. each
production corporation has established an extension unit, in addition to
its ingpectorate service, to improve techuology transfer to its farmers.

Second, in the traditional rainfed and irrigated areas, extension
operations were until a few years ago the responsiblity of the National
Agricultural Extension Administraticn (NAEA). Since the decision in 1981
to regionalize agricultural services, however, this responsibility has
gradually been passed to the Regional Agricultural Extension Unit (RAEU)
in each administrative region. Since regionalization, there has been no
clear detinition of NAEA's role vis-a-vis either preduction corporations
or RAEU.  The NAEA role is now largely confined to providing advice and
support to these regional extension units, Tt prepares extension
waterials tor the RAEUs and for the agricultural production corporations,
writes radio and television extension programs, runs training courses tor
regional extensionists as well as occasional courses for farmers, and

cocrdinates an FAO-sponsored program ol irrigated fertilizer trials and
demonstrations.



Third, the agricultural and rural development projects —-- BNIARDA,
JMRDP, NMRDP, WSDP, private and multi-lateral companies, and sugar
companies, all have their own demoustration trials and develop technology
packages for theiv farming enterprise,

The Agricultural Rescareh, Extension, and Training Project (ARETP),
during its life, 1986 to 1992, will upgrade the skills of the field
inspectorate and establish programmed extension services (T and V) in
agricultural production corporations, and will strengthen NAEA to enable
it to provide support to all production corporations of the irrigated
sector. ARETP is supporting activitics to improve the ARC research
linkages with extension in the production corporations.

There is growing realization among ARC staft that the link between
ARC and the o
effectiveness of AKC in reaching the farmers® needs.  This approach calls
tor joint planning and cxecution o on-farm adaptive research to ensure
carch and farmers' needs.  Each

“lension service should be strengthened to improve the

links between technology-generating re
research station, thervtore, would design its on-farm research along the
main concept Pinking experiment station rescarch with research on
farmers' fields. Consequently, cach station, with extension, should
gather relevant physical, agricultural, and ecconomic information about
the area fo which it is located, caalyze present production systems
prevailing in the area to identify production problems, and involve the
edtension, the farmers, and the concernoed development agencies in the

desigon, evaluaation,

and decision process resarding new Lechnologies.,

Two extamplos ot an-tarm adaptive researesh are worth mentioning.
Thesge arc the [CAKDA/OPEC pifot project for verification and adoption of
i I )

fmproved wheat production teehmolopy in farmers' fields in the Sudan, and
the TCARDA/TFAD Pababean Nile Valley Project. In both projects, trials

are condurted at tarmer-managed, researcher-managed, and on-farm yield
veritication levels,  This approace snould be expanded to other
commacitics to cusure participation of all parties concerned with

technology wenceration and transter.

With the cxecplion of cotton, the present production of improved
seeds and making them available to the farmers is tar below need.  The
Nationa! Seed Administration is inadequately equipped to vrovide the
required improved sewed to the farmer.  The need for developing a seed
policy and program in the Sudan, thercfore, is crucial to ensure that
technology generation aud transter efforts have achieved their objectives.

Foo Summary of Proposals

Agricultural rescarch in Sudan plays a key leadership role in
developing and adanting the technolopgy required to meet the needs of
agricultural development. [t has many strengths and compares tavorably
with agricultural research systems in many developing countries.

To achieve production targets, as stated in Part 1 of the Annex, the
Sudaun will need to strenpgthen its present agricullural research
capabilities in planning and implementing system=-burilding strategies in
the fields of agricultural research policy, organization, and management.
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At the national level, particular attention will need to be given to
ensuring that research policies are adequately oriented toward
agricultural sector objectives and overall development and society's
goals. The required rescarch policies determine how many and what kind
of resources are available to the Sudan agricultural research system, how
they zre allocated, and how researcn priorities conform to the
agricultural sector objectives. A centralized authority to formulate
such a comprehensive national rescarch policy would be necessary.

Agricultural research organization: A proposed Sudan Agricultural
I {SARC)

In spite of efforts made since the creation of ARC and its Council
(Management Board) and the cstablishment of NCR and its specialized
councils( one of them covers agriceltural rescacch), the present
situation is not satistactory for setting up a comprehensive national
rescarch program as requirved for meeting development targets.,

Research policy issues could be achieved by improving organization
and mangement of agricultural rescarch.  This calls for institutional
mechanisms at the national level to base agricultural research on sound
economic considerations. A ceatralized authority to prioritize research
at the national level should be cstablished in the form of a council., A
vroposed name for this council could be "Sudan Agricultural Research
Council (SARC)™.  This council will be responsible to the ministries
concerned with agrienlture, livestock, forestry, and national resources

development.

This proposed council could combine functions and rvesponsibilities in
agricultural rescarch policy formulation and research coordination at the
(national) leve! of the present ARC Council and the Agricultural Research

i

Council of the NCR,
Determining the research program

The planning and programming of agricultural research should be an
ongoing process and should be goal oriented. It is associated with
decisions, over time, at national, institutional, operational, and

researcher levels,
a) Broad priority setting and resource allocation at the national level

AL present there is no national torum at which national research
prioritics can be developed, and coordination between various research

institutions is poor,

There is need tor a considerable amount ot information from a range
of sources which must be assembled and processed to provide evidence
relating to scienttic, cconomic and social criteria to be used in
assessing research priorities at the national level. This must be done
by a technical staft group, and the outcome intormation placed before
SARC, which has the authority to reach decisions on research priorities
and allocation ol resources. SARC, theretore, can produce as an output,

AN
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quantified priorities on research with respect to commodities, natural
resources, production factors, agro-ccological zones, etc., reflecting
the comparative advantages of agricultural research to create
opportunities for national development in different agricultural secturs.

b) Long-term program pianuning

Once program prioritivs, resource allocation, and strategic planning
at the macro level are defioed, it is #c lesst as important to identify
long~term priorities for research activ.ties at national, institute, and
program levels. First the objectives of a research program must be
clearly stated. Then, alternative approaches fo - achieving the
objectives are cousidered. Finally, trom among all the possible
activities, the most cost etfcctive and most likely to achieve the
desired objectives are selected.

The first step in the program plam.ing process is establishing the
goals and long-term rescarch objectives. These are already decided in
the priority-setting process by SARC. A coordinator for each research
objective should be assigned to coordinate the proposed courses for
action or rescarch approaches for achieving the objective.

The second step is to dratt a set of proposed resecarch approaches at
the national level by assigning expericnced national task forces, or at

the institute level by the program committees,

assigned to a selected

In the third step, cach approach is to 't
scivatist tor turther development and identification of research approach
elements.  Those seientists who represent che whole spectrum of research
at the national level or in the institute then - in turn - enlist the
help of many other scientists to ensure full consideration of
commoditics, disciplines, and problem avcas, During a period of about
two months, the scientists could develop written material that defines
element and project contents of the approach.  The coordinator of each
objective should assist in organizing the written material.

¢)  Short-term and annuad research programs

An annual programming cyele is proposed to contirm quality and
reference of rescarch and improve research programming for establishing,
evaluating periodically, and adjusting research programs, projects, and
operations.

[t is proposed that cach major research institution, c.g. ARC, APRA,
LVRA, should have decentralized review groups and program committees, to
carry out the careful review required and report to the management of the
institution through an of fice of projects which documents the outcome of
the evaluation by program committees. DProgram committees should work in
collaboration with production schiemes, development projects, farmers,
extension, sced administration, and other public and private groups.

It is proposced that in ecach institution, a program budgeting system
should be established to help in assessing allocation of funds and
research staft time to different disciplines, commodities, research
stations, etc., to help maintain a realistic ratio of operating costs to
salary, and to provide a base for monitoring physical and financial

progress.

i)
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Implementing re: earch programs

Once research programs have been determined on the basis of research
priorities, implenenting research programs involves organization of human
resources to carry out the research activities, and provision of funds
and facilities to enable them to function effectively and produce and
communicate rescarch results effectively.

a) Investment in research and allocation of resources

cstablishing a national rescarch policy and developing long-term
research programs will help to maintain research priorities and to
provide a framework tor allocating tinancial resources from Government

and donor sources and using them most effectively.

The ratio of salaries to operational funds should be efricient for
paying good salaries to the research staff (50 to 60% of the total
rescarch institute budget) and for providing operational funds for using
equipment efficiently, tfor conducting reliable experiments, and for
ensuring the required mobility ot the staff,

voagricultural researeh

b)  Manpower t.

The researeh system must be able to effectively recruit researchers
and technicians, otter them good career prospects and opportunities for
further traduing, and provide them with inceontives for achicevement.

To vasure love-term commitment to service and Lo counteract excessive
rates of statf tarnover and to maintain high morale amony research staff,
research institutions in the sudan must develop good incentive
structures, including career plans tor resecarch staff to predict starf
problems and encounter these probrems over the years to come.

Planning and developuent of homan resources should be organized at
the naticonal and institational levels to deal with future research
program needs, organizing in-service training, including research
management training, and seeking fellowships tor non-degree and
postgraduate training in the Sudan and abroad.

¢) Facilities

Buildings, land, >qaipment, and other components ot research
institute phvsical resources will deteriorate and eventually become
non-tunctional without strategies for development and use of huildings
and land, maintenance and repairs, developing equipment, supplies and
purchasing, developing physical resource personnel, and centralizing some
services at national, institutional, and research station levels.

At the national level, the proposed SARC would take the
recponsibility tor setting policies tor planning physical resources. [t
has been proposed that central tacilities and services at the national
level could include cstablishing a national agricultural library and
documentation center, including @ central library, publication and
‘~tormation, computcr and statistics, and conterence tacilities; and
establishing o nsational or institutional center(s) for maintenance and
repair of scientific instruments and sophisticated equipment.
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Strategies for site development, maintenance and repair, supplies and
purchasing, and training and development of physical resources personnel
at national and at institute levels should be developed.

d) Linkages with the technology transter system and users

The proposecd annual programming cycle for each institute ensures
participation of ftarmers, extension, development agencies, etc., in the

programming process.

On-tfarm research along the main concept of linking experiment station
research with research on farmers' fiel!ds should be expanded to cover all
commoditics,

There is need tor developing a seed policy and program in the Sudan
to ensure that technology generation and transfer etforts have achieved
their objectives.
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PART I
BACKGROUND REPOQRT

AGRICULTURE IN THE ECONOMY OF THE SUDAN

Section 1

AGROECOLOGICAL CHARACTERISTICS

A. Geographic Situation

The Sudar is a country of nearly 2,500,000 square kilometers with a
population of 21,593,000. It lies between latitude degrees 53°' N and
21 degrees 55' N and longitude 21 degrees 54' E and 38 degrees 20' E. It
is bounded 1n the north by Egypt, on the northwest by Libya, on the
northeast by the Red Seca, on the southeast by Ethiopia, on the south by
Kenya, Uganda and Zaire, and on the west by Chad and Central African
Republic.

B. Topography

The country consists essentially of vast plains interrupted by
tolling country and a few widely scparated hills or mountains. It is
divided {rom south to nerth by the Nile and its tributaries. Jebel Marra
comprises an clevated area (above 1000 m) west of El Fasher in Darfur
Province. There is the volcanic massif which rises 1500 m above the
surroucding rocky hills and plateaus of the basement (Jebe! Marra is 3070
m above sea level). The western slope of the massif, which receives the
highest raintall, is drained by perennial rivers (Wadi Azum and its
tritetaries). They flow over fertile flood plains and terraces appear at
both sides of the valleys.

The Nuba Uplands include isolated steep hill ranges (up to 1600m) and
dissected plateaus (at 700 - 1000 m altitudes) and gently undulating clay
plains in the intermontanc valleys and plains ( at an elevation of 500 -
750 m).

The Red Sea area consists of a coastal plain and small hills and
valleys,

The Eastern and South Eastern Uplands and plains of the Sudan include
mountains up to 3000m, high plateaus, lower hills, undulating plains and
swamps.  Within this region, three areas of high altitude occur.

1) Acholi, lwatong and Dongotona mountains (1000 — 3000 m).

2) Didinga Hills (1000 - 3000 m).
3) Boma Hills and adjoining plateau (1000 - 2200 m).

c'b("\' |
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In the piedmont, which includes all the footslopes of the Ethiopian
highlands as far as the Gedaref, as well as the footslopes of the Imatong
mountains in the south, the topography is undulating, dissected by
strezms with strong eroded valley sides. There are large areas of steep
and rolling land and isolated Jebels and ranges, as well as flat, old
erosion surfaces, plains and depressions. The arid southeastern plateau
consists of undulating clay plains around eroded clay hills and plateaus
(elevation up to 1700 m).

In the Irenstone Country the land slopes gently down from the Nile
Congo divide. It is dissected by streams and broken by hills and rock
outcrops. There are some flat surfaces but stream erosion has caused
much of the land to be undulating or rolling. The major part of the
Ironstone Country is made up of a gently undulating plateau dissected by
shallow valleys in a reticulate pattern. The elevation is mainly between
400 and 800 m.

[n the Green Belt the areca consists of plateaus dissected by numerous
valleys in a tine pattern, generally between 750 - 100 m above sea
level. some higher peaks and plateaus occur, e.g., Alowa plateau, south
of Yei is 1150 - 1250 m.
C. Cli

The Sudan lics entirely within the tropics. It has a predominantly
continental c¢limate. The Red Sea introduces certain maritime
characteristics, but these are confined to the narrow cvastal plain and
eastern slopes ol the Red Sea Hills. Cenerally the country is one vast
plain, broken culy by Jebel Marra and the Nuba Mountains. FExcept in the
Sudd region, where there are extensive swamps, there are no lakes or
inland water surtaces large ¢nough to produce even local climatic
effects.  To the west and north the plain extends far beyond the
frontier, and to the east and south it is limited by the Ethiopian
plateau and the highlands of Fast Atrica and Zaire,

Two main tlows ot the wind can be distinguishee, i.e., northerly and
southerly winds. The northerly air masses are extremely dry because of
their continental origin and descent from higher altitudes as they move
south. The maritime influence of the Mediterranecan Sea is sometimes felt
in the northern Sudan but that of the Red Sea, though of considecrable
local importance near the coast, is negligible inland. The southerly
winds are more uniform. They originate in the Indian and Atlantic
oceans, but the long and slow passage over East and Central Africa
removes most of their humid characteristics. These winds are, however,
maritime when they reach the Sudan and cause rainfall in the autumn.
Climatically the Sudan can be divided into three main regionss-

1y North of latitude 19 degrees No, which is a desert region, where
the dry northerly winds prevail throughout the year and rainfall
is infrequent. The mean daily maximum temperature is 24 degrees
C in January and 49,3 degrees C in June.

2) South of latitude 19 N, which has a typical tropical continental
type climate, It is dominated by the movement of the inter-
tropical convergence between the dry northerly and moist
southerly winds.
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3) The Red Sea Coast and Eastern Slopes of Red Sea Hills, where the
northerly winds prevail throughout the year but the climate is
modified by the maritime influence of the Red Sea. The mean
daily maximum temperature at Port Sudan is 27.1 degrees C in
January and 40.9 degrees in June.

There are three other regions that have specific local climatic
conditions:

1) Jebel Marra, which is typified by more rainfall than the
surrounding country, concentrated into a short rainy season;

2) Eastern and South Eastern Uplands, which are typified by high
rainfall, a medium wet season, and a cool winter; and

3)  The Arid South Eastern Plains, which consist of undulating clay
plains around eroded hills and plateaus. The -!imate is arid,

with no marked wet season.

D. 50il Regions of the Sudan

There are sixteen major soil regions that have been distinguished,
according to Purnell and Venema (1976). These are illustrated in Map
L.l, Soil Regions of the Sudan. The sixteen regions are identified in
Table 1.1, Agroecologcal Characteristics in the Sudan, by an alpha
character from Map l.1. In addition to the soil types, Table 1.l also
briefly describes: area, % of land; rainfall; ecological zones and
vegetation,

E. Vegetation

Climate and soil, in conjunction with overgrazing, cutting. burning
and cultivation primarily determine the geographic distribution of the
vegetation. The major divisions of the vegetation are determined by
rainfall and the sub-divisions by soil type. The biotic factor is at
least as important as the physical environment in determining the
changing nature of the vegetarion. Five major ecological zones can be
recognized according to the classification of Harrison and Jackson (1958):
[ Deserty Il Semi-Desert; IIl Woodland Savannah; IV Flood Regioni and V
Montane Vegetation.

These ecological zounes and their sub-divisions and specific areas are
illustrated in Map 1.2, Vegetation of the Sudan. Examples of vegetation
are also discussed briefly in Table 1.1

These are not intended to be exhaustive lists of spucies, but rather
descriptions of species types characteristic of the tormation.

F.  Hydrology

Water in the Sudan is obtained from the Nile system, underground
supplies, catelment areas and rainfall.

The total lungth of the main axis of the Nile from its source at the
Kagera River to the Mediterranean sea is 6,695 km. Of this total length
the Blue Nite adds 800 km and the tributaries to the White Nile another
2000 km. If this is added to the length of seasonal rivers of Atbara,
Dinder and Rahad, it would be evident that the Sudan has about 6400 km of
Nile system within its borders.

M
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Table 1.1:

Agroecological Characteristics of the Sudan

£9

Regions
(alpha character Area kmé * of Annual Geological/Soil Soil Types Ecological Zones/
designates key Total Land Rainfall Characteristics Vegetation
to soils map)
1. Desert 668,000 26.7 0-75 mm Hills, rock, sandsheets, Calcareous Desert - Vegatetion absent
(Y} dunes, gravelly and loamy anc except by water courses and
clayey plair: clayey plains after rain showers
2. Semi-Desert 387,500 15.5 75-300 m Besement comple* olains Deep dark sandy Semi-Qesert ~ Varying
(X) Hubian Sandstone plains c¢lay and loam mixture of grasses and
both of above with deep yellcwish herbs, sonetimes a scatter
sandsheets brown with loamy of scrub bushes
topsoil over
sandy clay or
sandy clay lecam
3. Red Sea 67,500 2.7 25-100 mm Steep, rocky and stony Semi-Cesert - Predominant
(R) shallow soils. Valleys shrub ic lycium persicum '
are sandy and loamy gradual transitia to Acacia
glaucophylla and Acacia et
batca with increasing
rainfall
4. Qoz 240,000 9.6 200-900 mm  Deep slightly acid to Brown sand, Semi-Dese:t - Low rainfall
Q neutral, low organic leamy sand, wocaland savinnan on sand.

matter and nutrient,
rapidiy drained
deep, well drained
non-calcareous acid
to neutral

sandy loam.
Alluvial
y21lowich red
loany sand

280-450 rm - Acacia senegal
mixed with A. raddiana,

L. pyrotechnica,

M. cassifolia and A. Albida.
450-600 rm - Combretum
ccrdofanum grasses are
similar to A. Senegal
Savannah.

600+ mm -~ Terminalia,
Sclerocaria, Anogeisus,
Prosopis




Regions

(alpha character Area kmé % of Annual Geological/Soil Soil Types fcological Zones/
designates key Total Land Rainfal’ Characteri:tics Vegetation

to soils map}
5. Central Ciay 212,500 8.5 200-S02 m=m  Arid - alkaline and Dark, gray brecwn Semi-Desert - Low rainfall

Plain calcareous, sodic, cracking clay, wocdland savannah con clay.

(C) sometimes saiine, heavy very dark - Three subdivisions of clay
semi arid-alkaline gray brown ¢lay, 1. Acicia mellifera thorn land
and calcareous, dry dark cracking 2. Acacia seyal-balanites
monsoon siightly clays savannah alternating with
acid to slightly grass
calcareous 3. non-clay soils along the

Blue Nile have balanites
aegyptiaca, acacia nubica,
A. raddiana, and C. desidua
C. desidua and grasses such
as Aristida sp. - the
acadia savannah is replaced
by thorny woodland.
6. Gash Delta 10,000 0.4 100-500 mm Dark brown to Forests of acacia nilotica,
(G) dark grayish tamarix orientalis and
brown silty clav Z.spinachisti are dominant
7. Jebel Marra 30,000 1.2 600-1000 mm Shallow, stony in the Ash Toum Montane - lower dominated by !

J) volcanic area, deep ficus spp trees and grass g
well drained in the - in the middle zone Olea spp
piedmont is common in older soil and !

acacia albida in volcanic
Flood plains are futric ang s0il
course, textured calceric - in the upper zone .s short
fiuvisde grassland of dwarf
hyparrhenia
8. Darfur 92,500 3.7 300-800 mm  Undulating, weakly Reddish brown Low rainfall woodland savannah
Erusive Plain dissected plains sandy clays on clay and on sand - as
(D) surrouncding Jebel and sandy clays, already described above.

Marra basemant complex
rocks arid, semi-arid

~ freely drained.
Strongly dissected
plain

Weakly dissected

dark gray non-
cracking sandy
clay, deep clay
loam, clay with
cover of quartz

Gravel, dark

gray to dark
brown imperfectly
drained

R
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Regions

{alpha character Area km % of Annual Geological/Soil Soil Types £cological Zones/
designates key Tota’l Land Rainfall Characteristics Vegetation
te soils map)
9. Central Kordovan 20,000 0.8 500-800 mm  Flat gentiy sloping Dark reddish Low rainfall woodland savannah
Basin plain eolian, alluvial brown coarse on sand - as clready described
(¥) and celluvial sediments loamy tnrosoil; above
dark red, fine
Toamy subsoil
with clay
accumulation -
aci¢ yellowish
red soils are
associafed
10. Nuba Upland 65,000 2.6 500-800 mm  Shallow, fertile Deep dark red Low rainfall woodland savannah
(N) plateau on ¢clay and on sand - as
described above
Clay plains Dark - =ayish Hill catena:
- ficus species on rocky
Eastern plains Brown crack-ng - cummite
clay - tree -pecies such as
Bocswallia paoiyrifera and
Central plains Imperfectly combretum hartem-ianum
drained ver*isols - grasses such as hypanbania .
sp
Western plains Very dark grey ~ airageissus schimperii it
nearly black
pellic vertisols '
dark reddish
brown clay
11. Complex of 60,000 2.4 500-900 rm  01d alluvial plains Alternating non- Baggara catena:

Alluvial Plains
and Channels

(8)

two summits
Baggera repeating
pattern

Ragaba overflow plain

cracking clay
and stabilized
sanddunes

Dark grev
cracking clay
non-crx.xing
clay loam

sandy clay loams

- in the flat non-:racking
clay area there is a scanty
grass cover

- in the stabilized dune there
is variable vegetation such
s Aristida sp. sporobolis
marginatus, A, mellifera
and A. seyal and salty
grasses

Ragaba:

- scantv grass cover

- A. seyal open grassland

- Setarria incressata and
hyparrheriarufa




Regions

(alpha cnaracter
designates key

to soils map)

Ceological/Seil
Characteristics

Soi1 Types

Ecological Zones/
Vegetation

12. Soutnern Clay

Plains
($)

Highlands-non-flooded

Intermediate land

Toich

Yellowish sands
and ‘oamy sands

Dark grey
cracking clays

Dark grey
cracking clay -
high organic
matter hydro-
morghic gelysols
~ non-cracking

High rainfall woodland savannah
on laterite irtenz soils

For intermediate rainy season

- acacia seyal-balanites
savannah

- grassland dominated by
hyparrhenia rufa as seteria
incrassata

13. Marshes
(M)

Peaty surface layer of
under composed organic
matter mixed with clay
overlaying gleyed,
clayey subsoils

Dystric of
Eutric Histols
Humic Gleyscols
and Eutric
gleysois

Flood
Highland -~ 4 types of forests
1) Hyphaena thebaica
2) broad leafed

)} mixed Acacia
4) A. seyal

Intermadiate - dom.nated by
grassland permanent swamp -
Cyperus Papayrus

14. Ironstone
Country
(1)

3 zones:

Caterary sequence:

Catenary toposequence

1. Plateau

2. Dissected plateau
and jebel

3. Transition

Reddish brown
with solid or
fragmented iron
pan

Sandy loam,
Sarndy clay loam
Colluvial sandy
Toam to sandy

clay, skeletal,
hydromorphic

High rainfall wocdiand savannah
on laterite catena soils

15. Green Belt
(F)

Deep red,
variable clay,
shallow
skeletal,
hydromorphic

High rainfall woodland savannah
on laterite catena soils

Y
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Regions

(alpha character Area km2 % of Annual Geological/Soil Soil Types Ecological Zones/
designates key Total Land Rainfall Characteristics Vegetation
to soils map)
16. Eastern and 105,000 4.2 1000- Variable basement Medium and fine Montane, taposa and low
South-Eastern 1600 mm complex, rocks and red or brown aci3 woodland savannah
Eastern Uplands lava, mountain area clay and loam - lower slopes similar to
and Plains woodland
(E) Piedmont Variable - drier area Boswellia
lithosols and papyrifera
nitosols - 1500-2600 m Syzgium sp.,
grassy patches
Plains Grey cracking - 2600-3000 m - fire climax

clay, sodic and
saline

mountain meadow

LS -
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Hydrological studies of the Nile in Sudan began in 1905. From the
long-term records of discharges of the Nile System the average annual

discharges at various points are as follows (Hurst, 1946) :-

Bahr el Jebel upstream of Sudd 2 x 109 m3
Bahr el Jebel downstream o Sudd 12 x 10% m3
Sobat mouth 12 x 109 m3
White Nile at Khartoum 24 x 109 m3
Blue Nile at Khartoum 48 x 109 m3
Atbara mouth 12 x 109 m3
Nile at Wadi Halfa 84 x 109 m3

In addition to the Nile system, the Sudan has an underground water
supply which depends on both local geology and local rainfall, except in
a few places where deep-seated supplies depend on rainfall at some
distance from the natural underground reservoir.

In the northern desert region there are two potential sources of
underground water. The first is a permarent water table in sandstones of
the Nubian series, often at considerable depth, but locally bared by
erosion to form oases in mudstone layer. The second source is local
concentration of subsoil water along discharge lines., In the sandstones
of the west these are abundant and reliable. In areas of crystalline
rock resources water supply is restricted, except along the line of major

wadies.

In the central Sudan, underground water supplies are usually poor
because of the impervious thick sheet of clay which forms the surface of
the plain. Isolated hills are often surrounded by coarse, pervious sovils
and local supplies of water are often found in pools in such hills, e.g.,
Jebel Moya, and in wells near the foot.

The Basalt country of Gedaref has water in joints in the loam. The
volcanic areas of Darfur are similiar. Sandstones of Nubian series are a
source of fairly deep water (Wad El Huri, east of Ruffa, and between El
Nuhud and El Fasher) and supplirs are good.

Thick accumulations of unconsolidated sands, gravel and clays in the
Um Ruwaba and Muglad depressions carry water. Areas of the Qoz
frequently have small shallow supplies at the tront of the sands. Water
has also been found in the plain east of Bahr El Jebel at 43 m depth. In
Western Equatoria, rivers are nearly perennial and shallow supplies are
found in river beds during the short dry season. In the ironstone
country, water is found near the base of the ironstone on the plains. In
Fastern Equatoria, hills have perennial small streams.

Rain water is collected in catchment areas in the form of natural
large pools (Fula) and pools locally made by man (Haftir). This water is
stored for drinking purposes and is utilized during the dry season.

G. Agro-Kcological Zones

Agro-ccological zones of the Sudan are defined on the basis of
rainfall characteristics (precipitation and eveporation), temperature and
soils. The main zounes are based on the availability of water, while the
sub-zones are tormed by temperature belts and soil types. The main zones
can be divided into arid, which is virtually a desert, semi-arid,
semi-humid and humid.

N
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1) Arid Zone

The whole northern desert has no real agricultural development
potential. Nomadic herdsmen graze camels and goats to make use of local
rains, but in the northwest such minor possibilities do not exist. There
are a number of wells and small oases and some more may be developed if
deep underground water is made available. Aloung the Nile, thousands of
hectares are developed, but the alluvial cultivable belt is only tens to
hundreds of meters wide, except in a few places such as Wadi El Khowai
and Kerma Basin. Crops grown in the Nile Valley include cereals,
legumes, vegetables, citrus fruits and dates. The calcareous loamy and
clayey soils away from the river are sodic or saline, but reclamation and
improved yields are possible. Development of new cultivable areas in
this region is expensive and technically difficult because of sodicity,
salinity, dust and sand-storms, and the harsh climate.

2) Semi-Arid Zone

The northern part ot the central olay plains and Qoz and the southern
part of the Red Sea arc charvacterized by a semi-arid climate.  The
semi-arid central clay plains have adequate raintall during July to
September. The soils are tertile, with bigh montmorillonitiec clay
content, which give them greater water-holding capacity. These areas are
extensively used tor grazing of cattle, sheep, goats and camels. In the
northern part only drought-resistant crops such as millet, sorghtm and
sesame arce successtully prown, whereas in the wetter south, cotton and
legumes are also grown and mechanization is practiced. This zone is very

productive under irrigation.

The semi-arid Qoz is too dry for rainfed agriculture. There is a
moderate potential Yor oxtensive grazing by camels and goats near water
points. Besides grazing, rainfed agriculture is practiced in the
southern parts and the main crops include millet, sorghum, watermelons,

proundnuts and gum arabic trees.,

Much ot the land in the semi-arid Red Hills is steep with rocky and
stony shallow soils. The valleys are sandy and loamy. Good seasonal
grazing which supports dense populations of cattle, camels, goats and
sheep is available where there is perennial drinking water east of the
Tokar delta and near Port Sudan.  The southern Red Sea coast has low
winter raintall and soils are developed from marine sediments. This area
is only uti.veced for poor localized seasonal grazing to support nomadic
herdsmen.  Development possibilities appear to be poor except for a few
valleys bordering the hills. The Tokar and Gash Deltas are special areas
in this semi-arid zone because flush irrigation is possible froo the
Earaka and Gash rivers in June to September.  The main crops in these
deltas are cotton, castor, millet, sorghum and vegetiabies.

The main limitations tor agriculture in the semi-arid zone ot the
Darfur Erusive plain are the inferior physical properties of the soils
i.e., surface sealing, poor infiltration and deep subroils. There is,
however, good potential tor torestry and grazing, The "wadi' flood
plains and terraces, with colluvial and alluvial soils are intensively

cultivated.

W
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The main limitation to agriculture in the semi-arid Central Kordofan
Basin is the low nutrient status of soils, Low moisture availability and
susceptibility to erosion. However, with better methods of land
management, shifting cultivation and grazing can be improved.

3) Semi-Humid Zone

The semi-humid zone includes areas with rainfall ranging between 400
and 800 - 1000 m. Included in this zone are the southern parts of the
central clay plains and Qoz, Nuba Uplands, complex alluvial plains and
channels, Jebel Marra and parts of the Darfur Erusive plain.

The central clay plains in this zone are fertile, and raintfall is
adequate Lo support carly and medium maturing crops of sorghum, sesame,
cotton, sunflower, and maize. " chanization is needed in this zone to
cope with the heavy tillage requirements. Grazing is extensively
practiced. There is a good potential tor agricultural development and
improved yvields but nitrogenous and possibly phosphatic tertilizers are
necessary, and erosion control @3 needed because of the high run-off.
There is potential tor building small dams for supplementary irrigation.

The Qoz, with semi-humid climate, is less susceptible to drought and
a wide varicty or crops, including millet, sorghum, groundnuts and gum

arabic trees are grown.  Grazing by cattle, sheep, camels and goats is

practiced,

The hill soils of the Nuba Uplands have tittle available water held
in soil, untavorable topography and erosion hazards which limit crop
production to some small patches.  The eracking elavs, however, are quite
suitable tor small and large-scale production of cotton, sorghum, sesame,

millet, ete., as well as grazing.

In the Baggara catena of the complex alluvial plains and channels,
the tocally eroded soils are only sunited to grazing. The coarse and
medium-textured soils are suitable for fruit and vegetable production as
well as other crops.  The cracking clays of the depressions are annually
tlooded and are suited to paddy rice as well as seasonal grazing., The
cracting clays ot the Kagaba catena are tlooded and are only suitable for
small-scale cultivation of tlood-resistant crops.

The clay soils ot Dartur Hrusive plain, lying in *he semi-humid zone,
are quite suitable for mechantsed tarming, grazing and forestry.

Within the Jebel Marra area rainfall is between 600 and 1000 mm and
is concentrated in a short secason. Winter teaperatures are among the
lowest in the sudan.  Pecanse ot the olimatic conditions, the area has a
potential for some crops and fruits which are not grown elsewhere in the
Sudan, e.g., prapes.  The voleanic massit, ospecially the valleys, are
suited to the cnltivation ot tropical and temperate fruits and
vegetables, and small-sesle irrigated agriculture is possible.  There is
also considerable grazing potential during the wet season. Very steep
slopes should remain ander manaped torest to avoid erosion.

b Marra is very tertile. Soils are deep, well

The piedmont ot Jeb
drained and with good water-holding capacity. Rainfall is sutficient for
the cultivation of rainfed ecrops such as tobacco, wheat, potitoes,



-6l -

tomatoes, onions, grapes and deciduous fruits, and locally supplementary
irrigation is possible. The grazing potential of the area is high but is
not tully exploited. Susceptibility to ercsion is a major limitation to
agricultural development of the land.

The flood plains and terraces of Jebel Marra are superior
agricultural land. Soils are medium or coarse textured and fertile with
good water-holding capacity, and good drainage. In Azum Valley there is
considerable potential for pump schemes which can produce tobacco,
potatoes, and tomiatoes.

The area bordering upper and middle Azum Valley consist of dissected
and eroded land which is less fertile than the tlood plains and
terraces. The clays are suitable tor torestry, grazing and small-scale
mechanized farming. Measures are, however, needed to increase rainwater
intilteration into soil and to control erosion.

The basement hill. and pliateaus of Jebel Marra have shallow, stony,
compact and ditficult-to-work soils. Cultivation is very sparse and
restricted to some hill foots, and accordingly there is little potential

for development.,
4)  Humid Zone

Raintall in this zone is above 900 mm. The region consists of the
southern elay plain, ironstone country, green belt and ecastern and south
castern uplands and plaios.

The highlands of the southern clay plain are not subject to
flooding. They are nsed at present for grazing because soil fertility
and moisture-holding rapacily are low. The medium-textured soils are
often over-cultiviated and over-grazed.

The intermediate land is tlooded or waterlogged throughout the wet
season but waterless in the dry season,  Cultivation is limited to paddy
rice to make use of the seasonal flooding.

Another part ot the southern clay plain is flooded during longer
periods than the intermediate land. It is only utilized for grazing.

The climate ot the ironstone country is a wet monsoon with 950-1400
mn rainfall in 2 - 4 months. In the plateau, shifting cultivation is
practiced on the deeper soils (sorghum, maize, cassava, groundnuts,
gtc.). Productivity is low because of limited cultivable land, low
fervitity, low water-holding capacity and size and shape of piatches of
arable Tand. At present grazing is limited by tscetse.  The dissected
platean and Jebels Zone iy suited to the cultivation of tobaceo, tropical
Fraits, cottee and upland rice. The valleys in this region are wide with
hydromorphic colluvial - allnvial soils.  They have available surface-
water, and traditional farming is the main activity (sorghum, cassava,
maize and other crops). Wet-scason grazing is very important for cattle
herds, which spend the dry season in the clay plains.  There are good
opportunitivs tor production ot kenat and paddy rice. Supplementary
irrigation tor citrus truits and vegetables is possible on a small scale
near perennial rivers.



In the green belt, the northern flank of the Nile - Congo divide has
high rainfall (1200 - 1600 mm) and only a short dry period (1 - 2
months). Many crops can be grown, e.g., cotten, trepiecal fruits, coffee,
tobacco, oil seeds, sugarcane, etc., as well as food crops such as
sorghum, maize, groundnuts, upland and paddy rice. Cattle grazing is
preventaed by tsetse flies.

Soils and climate within the ecastern and southeastern highlands are
suitable for the cultivation of arabica cotfee, tea, potatoes, ete. The
steep slopes and summits of the mountain groups are suited to forestry
and controlled grazing. In the piedmont, the soils are fertile and the
climate is relatively moist. A variety of crops are grown, including
tobacco, truits, tea, coftfee and food crops. Commercial forestry is also
possible, and much of the area produces good grazing.

H. Population
Size and Distribution

To date there have been three population censuses in the Sudan: 1956,
1973 and 1983. The total population was estimated to be 10,263,000
14,819,000 and 20,564,000 tfor these years, as shown in Table 1.2,
Between 1973 and 1983 the total population increase was 39%. The three
southern regions: Equatoria, Bahr El Ghazal and Upper Nile, showed the
highest rate ot change, followed by Darfur, the Eastern Region and
Kordefan. The Central Region had the least change in population: 5.4%
between 1973 nd 1983, With respect to distribution of the population,
the Central Region was largest, with 19.5% of the total population in
1983, followed by Kordofan and Darfur, each with i5%. The population in
Khartoum Province was only 8.8% of the total population. The Northern
Region had the least share, 5.3% of the population.

With respect to the population density (caput / km=), Khartoum
Province was highest through the three censuses with 85.8 individuals per
square km in 1983, tollowed by the Central Region (29.5), Bahr El Ghazal
(10.58) , Dartur and FKordofan (8.2) (Table 1.3). The Northern Province
is the least-inhabited area of the country, with only 4 individuals/km?.

The Growth Rate

A number of demographic variables aftect the population growth rate.
The most important ones are tertility, mortality and the net migration
rate. Fertility and mortality are negatively correlated with income and
the social structure of individuals. The populatien intercensal growth
rate was estimated to be 2,21 according to the 1973 census. After the
1983 census, the figure increascd to 2.8% as an average for the whole of
Sudan, which was ditferent in the different Regions of the country,
according to the net citect of the demographic variable mentioned above.
[t is 4.84 for Khartoum, 3.2 for the Eastern and Dartfur, 3.1 tor Bahr El
Ghazal, 2.5 for the Central, 2.2 tor the Upper Nile, 2.1 for Kordofan and
1.7 for the Equatorial Region. The Northern Region had the smallest rate
of population growth, only 0.8%, mainly because of net out-migration.



- 63 -

Table 1.2: Geographical Distribution of Population
According to 1956, 1973 and 1983 Censuses.,

Number (1000 caput) Distribution in percentages Rate of

Change

between
Region 1973 & 83

1956 1973 1983 1956 1973 1986 Censuses

(%)
Northern 873 964 1683 8.5 6.5 5.26 12.3
Eastern 941 1572 2208 9.16 10.6 10.73 40.4
Central 2070 3804 4012 20.16 25.66 19.5 5.4
Kordofan 1762 2203 3093 17.16 14.86 15.04 40.3
Darfour 1339 2181 3093 12.94 14,71 15.04 41.8
Khartoum 505 1150 1802 4,92 7.76 8.76 26.6
Equatoria 903 758 1406 8.79 5.11 6.83 85.4
Bahr El Ghazal 991 1388 2265 3.65 9.36 11.0 63.1
Upper Nile 889 799 1599 8.66 5.39 7.78 100.1
Total 10263 14819 20564 38.77

Source : Economic Research Administration, Ministry of Finance and
Economic Planning (Planning)
Economic Survey 1985/86 -~ Khartown

* 5% is added to make the total population 21,592,585, assuming
estimation error of 5% downward.

* Using the following formula, 1983 population (l+r)n ~shere "r': is the
annual growth rate (2.8%) and "n": number of years. Then the 1986 total
population will be 21,592,585 individuals.
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3: Population Density in Different Regions

According to 1956, 1973 and 1983 Censuses

Population Density (Caput/km?)

Inhabitable Population Density

Region Area

km? 1956 1973 1983
Northern 271 3.22 3.55 3.99
Eastern 342 2.75 4.6 6.47
Central 136 15.2 27.97 29.5
Kordofan 381 4.62 5.78 8.11
Darfour 374 3.55 5.82 8.27
Khartoum 21 24,04 54.76 85.8
Equatoria 198 4,56 3.82 7.1
Bahr El Ghazal 214 4.63 6.84 10.58
Upper Nile 236 3.76 3.38 6.77

Source : Economic
Economic
Khartoum.

Research Administration, Ministry of Finance and
Planning (Planning) " Economic Survey 1985/86 "
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Table 1.4: Sudan Population by Age and Sex - 1985

AGES (YRS) TOTAL POPULATION  MALES FEMALES
(000'S) (000'S) 2 (000'5) 4

All ages 21,211 10,758 10,453
0-4 3,851 1,961 18.2 1,890  18.1
5-9 3,083 1,569 14.6 1,514 14.5
10-14 2,527 1,299 12.1 1,228  11.7
15-19 2,138 1,096 10.2 1,042 10.0
20-24 1,823 0,931 8.7 0.892 8.5
25-29 1,549 0,788 7.3 0,761 7.3
30-34 1,311 0,666 6.2 0,645 6.2
35-39 1,104 0,560 5.2 0,544 5.2
40-44 0,923 0,466 4.3 0,457 b4
45-49 0,765 0,385 3.6 0,380 3.6
50-54 0,626 0,312 2.9 0,314 3.0
55-59 0,500 0,246 2.3 0,254 2.4
60-64 0,386 0,187 1.7 0,199 1.9
65-69 0,280 0,133 0,147
70-74 0,185 0,087 2.7 0,098 >3.z
75-79 0,105 0,048 0,057
80 + 0,055 0,024 0,031

Source : Calculated from the United Nation, Department of Population
Studies, Population projections, New York, P. 127 (1982)



FIGURE 1.1 Population Pyramid - Sudan - 1982 Census .
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Age Distribution

The projected Sudan population by age and sex is shown on Table 1.4,
About 51% of the total population of the Sudan lies within the working
age of 15 years and less than 60: almost equally distributed between
males and females. The number of children (less than 1S years of age)
and the elderly (more than 60 years of age) constitute 44% and 5% of thne
total population, respectively. This population distribution is
graphically illustrated in the attached population pyramid (Figure 1.1),
The wide base of the pyramid represents the high population growth rate
(2.87). At that rate, the population will double in approximately 25
years, by 2010 A.D. The combination of the large number of dependent
children and elderly comprise 492 of the population, and thus a
dependency ratio of alwost 106, a ratio surpassed globally only by
countries such as Chad, Benin and Lao PDR, those classified as low-income
economics based on GNP per capita.

About 50% ot the population between 15 and 60 years old is considered
to be cconomically active; the males constitute aboul 3/4 of that.

ition

According to the 1983 census, the total number of households in the
Sudan was 2,703,148, The average size of the household was 7.6
irdividuals. This figure differs from one region to another according to
the type of tamily, whether nucleated or extended. The average figure
was 6.0 for Khartoum, Kordotan and the Central Region, and about 5.5 for
the Eastern and the Northern Region. The number of households for the
three southern regions was not reported in the 1983 census, so it is
difficult to caleulate the average size of the family. But as the
caleculated averages for the other regions is less than average for the

whole of Sudan, the family size in the southern regions is expected to be
more than 7.6,

Migration

Three types of migration can be identified in the Sudan: internal
migration, vxternal migration, and refugees.

Seasonal migration of labor trom Kordofan and Darfur to the Central
and Easters Region is the most prominent feature of the internal
migration. Organized movement of labor oceurs during cotton picking in
the irrigated schemes and harvesting of sorghum in the mechanized
schemes. [n the last few years, population of the Western Region has
been decreasing due to descrtification, drought, and famine. Migrants
settle around Khartouwm and other large towns in the country looking for

work and better living conditions.

External migration beeame a phenomenon only late in the 1970s due
mainly to political and sociocconomic factors, such as low income, high
inflation and consumption. No precise records are available for external
migration hut it is estimated, ot present, to be between 350 to 500
thousand individuals, wainly to the Arab oil rich countrics., Table 1.5
shows the Sudanese nationals working abroad from otficial records and
according to occupation for the period 1982 — 1985, Although the
percentages of the external migration Lo the total population is
insignificant (1%9), it is selectively draining highly qualified
professionals and skilled labor.
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Table 1.5: Sudanese Nationals Working Abroad Acccrding to
Occupation from Official Records (1982 - 1985)

1982/83 1983/84 1984/85 Total % of

Occupation overall
migrants

Technicians &
Professionals 299 493 369 1161 5.0
Administrators 290 323 146 759 3.3
Clerks and
Accountants 447 800 509 1756 7.6
Service Workers 117 151 193 461 2.0
Sales Workers 21 188 34 243 1.1
Agricultural 404 1461 1002 2867 12.4
Cooks 181 444 113 738 3.2
Tatlors 52 233 17 302 1.3
Carpenters 47 201 10 258 1.1
Artisans 131 390 53 574 2.5
Machinists 160 309 49 518 2.2
Electricians 81 255 38 374 1.6
Painters 103 95 3 201 0.9
Sanitary workers 25 104 21 150 0.7
Builders 85 325 16 426 1.8
Drivers and Ticket
Collectors 1194 1416 490 3100 13.4
Typists 146 49 9 204 0.9
Unskilled labor 3308 4474 1186 8968 38.9
Overall Total
Number 7091 11711 4258 23060  99.9

Source: Department of Work

NS
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Population Distribution According to Region

and Living Environment from 1983 Census

Region Urban Rural Nomads Total

Northern 230,341 302,414 50,269 1,083,024
Eastern 638,833 1,010,700 553,676 2,208,209
Central 825,024 2,943,246 244,233 4,012,543
Kordotan 338,539 1,923,716 781,039 3,093,291
Darfour 316,152 2,307,803 469,744 3,033,699
Khartoum 1,343,651 370,648 88,000 1,802,299
Equatorie 176,544 1,229,637 - 1,406,181
Bahr El Ghazal 181,925 2,083,585 - 2,265,510
Upper Nile 52,510 1,547,090 - 1,599,605
Total Sudan 4,153,559 14,218,844 2,191,961 20,564,364

Source :

Ministry of Finance and Economic Planning,

Economic Research Administration
Department of Statistics -~ 1983/84.

S\



- 70 -

The third type of migration is the influx of refugees from the
countries neighboring Sudan; mainly from Ethiopia, Uganda, Zaire and
Chad. In 1985 the total numbe: of refugees in the Sudan was estimated to
be 1,165,000. They mainly live in refugee camps and contribute very
little to the labor force.

Rural Population and Labor in Agriculture

According to the 1983 census the rural pupulation in the Sudan is
estimated to be 80% of the total population (Table 1.6). About 75% work
in agriculture or other related activities.

Share of agriculture in LDP

Agricultural producticn dominates other sectors in the GDP in the
Sudan., Although the relative share decreased through the eighties, it is
still leading. lt decreased from 35.6% in 1980/81 to 28.2% in 1984/85,
as depicted in TalLle 1.7. Shares of other sectors in the 1980s are also
shown in the tatle.

Country Development Indicators

Selected indicators of development are illustrated for three main
categories in Table 1.8: structural indicators; development performance;
and agricultural performance.
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Current Producer Prices by Economic Activity
(in LS. Millions)

1980/81 1981/82 1982/83 1983/84 1984/85
Value % Value % Value % Value % Value %

Share Share Share Share Share
Agriculture 1770 35.6 2062 34 2320 30.8 2664 29.6 2929 28.2
Commerce 10yl 22 1349 22,2 1755 23.4 2088 23.2 2642 23,4
Manufacturing
and Mining 378 7.6 470 7.8 627 8.4 783 8.7 960 9.2
Transport
and
Communication 487 9.8 647 10.7 754 10.0 787 9.9 1058 10.1
Coustruction 216 4,3 280 4,6 390 5.2 502 5.6 577 5.5
Electricity
and Water 92 i.9 117 1.9 160 2.1 203 2.2 244 2.3
Government
Services 514 10.3 610 10.1 806 10.7 969 10.8 1190 11.5
Other
Services 424 8.5 5.8 8.7 709 9.4 900 10.0 1021 9.8
CDP at
Current
Producers
Prices 4972 130 6063 100 7521 100 8996 100 10421 100
Source : Bank of Sudan, '"Twenty-sixth Annual Report' Kha:toum 1985.

Vi
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Table 1.8: Country Development Indicators
1986 (World Bank and other available data)

a. Structural Indicators
Area (thousands of square kilometers) 2,505.8

Population (millions), 1983 (official figure of

1983 census) 21.6
Average annual growth rate of population (%) 1983 3.1
Percentage of rural population, 1983 80

Percentage of population of working age

(15~64 years), 1983: 52
Adult literacy rate (%), 1983 22
Life expectancy at birth (years), 1983 48
Percentage of labor torce in agriculture, 1984/85 78
Contribution of agriculture to GDP (%), 1981/82 - B5/86 .30
Percentage share of agriculture in merchandise exports,

1980/81 - ¥4/85 ___96.6
Percentage share ot agriculture in merchandise imports,

1980/81 - 84/85 20.0
Arable or cultivabte land per capita (ha), 1983 3.89

Development Performance

GNP per capita (US $), 1985 375
Average annual growth rate of GDP (%), 1973-1986 1.39

Agricultural Performance
Average annual growth rate of GDP of agriculture 5.15

Value added in agriculture (millions of 1981 dollars),
1981/82 1,937

Cereal imports (thousands of wmetric tons),

1980/81 - B4/85 _ 378
Fertilizer consumption (kilograms of plant nutrient per ___ 0.3 Arable
hectare of arable land), 19YS0/81 - 84/85 7 Irrigated

85 for Cotton

Average index of food production per capita (1974-76=100),
1981-43 B L,

w



Section 2

PRODUCTION SYSTEMS

The Sudan has virtually unlimited agricultural resources, and the
potential for production of a wide range of annual and perennial crops is
considerable. However, financial inputs and efforts are necessary for
the achievement of production targets. The total area of the Sudan is
250 milljon ha. The cultivated land, which iucludes arable crops,
vegetables and fruits, is about 9,322,000 ha. Forested areas constitute
94 million ha and pastures occupy 6b million ha.  Areas not suitable for
agriculture because they are too dry or swampy occupy S0 million ha.

Of the land that is cultivated, most (83%) is privately cultivated.

Details of the area of cultivated lands by scctor are displayed in Table

2.1.

Table 2.1: Area of Cultivated Lands by Sector ('000 ha)

Sector Area % of Total
Private 8115 83
Cooperative 198 2
Public 1509 15
Total 9822 100

The distribution of the cultivated lands in individual holdings is
illustrated in Table 2.2, As is readily evidenced, most landholders have
relatively small parcels of land, i.e., less than 10 hectarcs. As a
result, 777 of the tarmers cultivate less than nineteen percent of the
land under caltivation. At the other extreme, 7% of the landholders have
farms larger than 50 hestares.  This small group of large landholders
controls over 7074 ot the total cultivable land.

The phenomenon is illustrated In Figure 2.1, Land Tenure, Sudan
L987. As the Lorenz curve indicates, the landholdings curve, established
by the 2 ot farmers by the % of area, varies significantly from the
straight line, which indicates cauitable (1 te 1) distribution.

There are toree main types of production systems: rainfed, mechanized
and irrigated.

N
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Table 2.2: Size Distribution of Agricultural Landholdings

Size of Holders _ Area
Land- Number % Cumulative ('000 ha) % Cumulative
holdings % %
1 53,876 12 12 28.8 0.3 0.3
1-2 23,368 5 17 32.9 0.4 0.7
2-3 40,880 9 26 120.2 1.2 1.9
3-4 16,206 4 30 72.4 0.7 2.6
4-5 33,344 7 37 150.9 1.5 4,1
5-10 178,278 40 77 1425.8 14.5 18.6
10-20 61,214 L4 91 908.8 9.3 27.9
20-50 7,773 2 93 196.1 2.0 29.9
50-100 15,199 3 96 1154.9 11.8 41.7
100-200 4,011 1 97 426.4 4.3 45.0
200-~-500 9,458 2 99 3549.2 36.1 81.1
500 3,180 1 100 1756.1 17.9 100.0

Total T nke,787 100 100 9822.5 100 100
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Figure 2.1: Land Tenure - Sudan - 1987
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C.2 Riverain

Riverain areas annually cropped are difficult to estimate because the
flood varies from year to year. Small pumps are used to draw water from
the Nile. Farmers all along the Nile grow vegetables, wheat
(Northeru Region), broad beans, pulses, fodder, citrus and date palms.
The holdings are generally small, not more than 1-5 ha. The adoption of
crop rotations is influenced by the market, season, soil fertility,
water, labor supply and weed problems. Cultural practices are fairly
simple. Land preparation consists of ploughing, discing, levelling
and/or ridging.

The various crops are produced undcr pump irrigated conditions except
for arcas on the Nile banks where planting is carried out with the
retreating flood water. Following crop sowing, mineral fertilizers,
mainly urea, are broadcast by some farmers. Organic fertilizers in the
form of farmyard manure are used to some extent. The use of pesticides
is restricted to the application of insecticides. Harvesting of all
crops is exclusively by hand.

C.3 Semi-lrrigated

Crops in the Tokar and Gash Deltas are grown by means of flush
irrigation or the Haraka snd Gash rivers. Crops grown in the Tokar Delta
include cotton in the heavily watered areas, and sorghum, millet and
plgeon pea (Cajanus ciajan) and some vegetables in the lightly watered
areas.  Cvops prown in the Gash Delta include castor, sorghum, millet and
some vegetables.  The total arva planted is variable from scason to
season, depeuding on the quantity and nature of the flood. The Tokar
Belta area is 40,000 ha, while area [looded by the Cash Delta is 90,000
ha.

Land allocution varics from year to year according to size and nature
of the tlood. The size of the tenancies varies from 2 - 20 ha.,
depending on the capabiiities of the tarmer. Betfore the flood land is
cleared of bushes, banks are repaired and channels cleaned.  Land is sown
with the various crops as soon as the cultivator can move about. A
sowing stick called "seluka"” is used for planting. The spacing is
normally 1 X 1 m. Weed growth is usually very rapid and dense, and hand
hoeinp, is started soon after planting. On the average three weedings are
necessary. Cotton is thinned when it is 4 - 5 weeks old. Crops are
harvested by hand.

D Forests

Rainfed and riverain forests in the Sudan occupy about 91,000,000 ha.
D.1 Rainfed Forests

Vegetation of Equatariia Province is broad-leaved woodland. The
gallery forests occur as tringes along the margins of the larger streams
in the southern Sudan. They are found southwest of Yambio and in the

Aloma plateau south of Yei, Gallery forests arce dominated by Syzygium
awariense, cbony and mahogany trees.



The depression forests occur n depressions where there may or may
not be a stream but where they veceive run-off in the wet season from
surrounding slopes. These forests include Azza forest in Meridi
District, Lotti forest towards the base of Acholi hills, Laboni forest in
the Acholi Hills near the Sudan - Uganda border. The cold forests occur
at the higher altitudes ot tropical mountains. They are limited to the
upper slopes of the Imatong and Dongotona mountains, where conifers
Ltensive areas in Kassala, Blue

occur. In addition to those torests, o
Nile, Kordofan and Darfur Provinces are grown with Acaciua senegal (Gum
Arabic).

D.2 Riverain Forests

In the Northern, Central and Southern Regions there are rtorvest
reserves on riverain land. In Shendi district there are two rorests and
in Dongola Basin there are three fairly extensive torests.  The main
forestry activity in Nile Province is trade in "dom" palm (Hyphaene
thébaica ). Most of the torests are on the River Atbara. Goverpment
sct At present have plantations of neem, cucalyptus and mahogany,
which are intended to provide tarmers with tuel and timber poles and
check wind erosion. o all the irrigated schemes of central and eastern

Sudan torests have been cultivated in vast areas.

Al along the Nile from South to Wadi Halfa, Acacia nilotica forests

are grown,
Z. Pastoralism

Pastures in the Sudan are divided into two tvpes, i.e., natural and
cultivated. Natural pastures include 11 the natural resources in the
Savannah Regilon - pasture and forest land.  They constitute the major
source of feed for the lhirge populations of cattle, shecp, goats ard
camels.  The total area is abent 111oy mitlien ha (50.2% of the total
acreage).  Stch pastures are found in the desert, semi-desert, low-
rainfall woodlavd savannaly, bigh-raintall woodland savannah, flood region
and montane region.  The annual dry matter produced is estimated to be
77.7 million tons. such production can adeyuately support the available
animal nopulations and even more under good management. A variety of
naturai grasses and herbs of good nutritional value grow, particularly
under high rainfall!. These include Aristida, Echi a_spp, Setaria
spp, Cynodon dactyion, Ipomoea spp., Blepharis cdulis, Desmodiwn spp.,
ete.  Livestock and their owners spend the wet season away from the river
and water sources, but many have to move within reach of the Nile as the
dry season advances. In wetter parts of the Sudan Leavy rains provide
excess water, but there is still lack of permanent water supplies during

the dry secason.

Cultivated pastures are grown under irrigated conditions and occupy
about 25600 ha only. The produce is usually censumed green or as hay.
The most important species are Medicago sativa (Luccrne), Dolichos lablab
(Country bean) Sorghum bicolor (Abu Sabeen), Phaseolus trilobus
(Philipasara), Ciitoria ternata (Clivoria) and Zea mays (Maize).
Productivity is usually high in comparison with natural pastures. These
species have a high nutritive value and gencrally incrense or maintain
soil tertility.

Area per each of the above described production systems is estimated
in the following table (Table 2.3).

N
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1. RAINFED

Tradi
Tradi
Mecha
Oasis
Deser
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Table 2,3: Types of Agricultural Production Systems

(area in ‘000 ha)

Rainfall 300-500
less than 300mn
tional farming 367 2423
tional pastoral 13244 23320
nized farming - 1432
t 79800 -

2. IRRIGATED

Produ

ction Schemes non-pump
Cezira-Managil 840
New Halfa 170
Rahad -

Blue Nile -
Northern Region -
tihite Nile -
Elsaki -
Riverain
Individual Owned 47
Public-0Owned -

3. FORESTRY

a.

Rainted
- Semi-desert (rainfall 400)
- Low-rainfall woodland Savannah
(raintall 400 - 600 mm)
- High-raintall woodland Savannah
(rainfall 600 - 950 mm)
Montane forest
rainfall 950

Riverain forestry
- River basin forest
~ Flood region forest

500-800 800+

904 416
64450 11063
2510 72

pump

149
127
28
84
34

189
28



Section 3

AGRICULTURAL POLICY AND GOALS OF THE CURRENT
NATIONAL DEVELOPMENT PLAN

A. Agriculture in the National Econony

Agriculture is the lcading scctor of the Sudanese economy. It
accounts for 30,62 of the toral o (1981/82 - 85/86), 96.6% of the total
value of commodity exports (80/31 - 54/85), and employs 78% of the total
labor ftorse (1984/83).

Development of the agricultural sector has always been the concern of
the Government, and hence its share in the development budget, theugh
varying over the years, has always been the largest, as indicated by the
following table.

Table 3.1: Agriculture's share of the Public Development Budget
Source: Ministry of Finance and Economic Planning

Year Agriculture's Share
1965--70 35
1970-75 27
1975-80 38
1984785 33
1985/86 25
1986/87 35

Tiie principal poals of agricultural development plans are:

a) to secure self-sufficiency in tfood;

b) to earn sufficient foreign exchange through promotion of exports;

c¢) to generate employment for the rural population;

d) to contribute to cqual distributions of wealth between different
regions;

¢) to maintain, conserve and develop natural resources.

The goal ot tood self-suffictency and food security has largely been
achieved. Supply of tood in general has been adequate except for some
localized food shortages in certain seasons. Some food items are still
being impocted, and these constitute 20% of the total import bill. Whea:
and wheat flour are the principal imported tood items, representing 45%
of the total value ot imported food, with sugar, rice, tea, coffee and
some dairy products constituting the remainder.

Details ot Actual Production, Domestiec Disappearance and
Selt-Sufficiency for 1982, 1984 and projections for 2000 are listed in
Table 3.2.

Specific information on the adequecy of per capita consumption is
isted in Table 3.3.
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Actual and Projected Self-Sufficiency for
Principal Food Products 1982, 1984 and 1990
(Quantity 1000 metric tons)

Product 1982 1984 2000

P DD SS% P DD SS% P DD Ss%
Wheat 142 433 32 169 366 46 1447 1447 100
Sorghum
& Millet 3834 3¢50 105 2155 2378 90 5155 4196 123
Total
Cereals 3976 4083 97 2324 2744 84 6603 5643 117
Oils 484 391 124 312 254 123 974 543 179
Sugar 239 501 44 427 475 90 2352 850 277
(refined)
Red Meat 428 418 102 391 377 104 980 368 113
Poultry
Meat 28 28 100 25 25 100 21 21 100
(Broilers)
Liquid
Milk 2685 2800 96 2800 2886 97 2845 2845 100
Eggs 26 26 100 33 33 100 54 146 37
(1000
dozens)
Fish 30 30 100 30 30 100 30 236 38

Source: League of Arab States, AOAD, Arab Food Security Program Vol I to VIII
2nd edition (in Arabic) Khartoum 1986.

DD
58

oo

Production
Domestic Disappearance (Production + Imports - Exports)
Self-Sutficiency = P/Db



- 84 -

Table 3.2: Per Capita Consumption of Principal Crops

Crop Pec Capita Daily per Capita
Cousumption Intake * Date of
{g/annum (calories) Issue of Data
Sorghum 81.1 753.2 76-78
Wheat 28.0 268.9 76-78
Sugar 18.5 202.7 1979
Edible 0ils & Fats 7.35 181.2 1985
Red Meat 23.5 257.5 1980
benltry Meat 0.8 8.8 1977-78
Fish 1.6 17.5 1975-77
Milk 92,2 163.9
Eggs 2.04 8.6
Total 255.80 1862.3

Source: League of Arab States, AOAD, "Arab Food Security Program" Vol. I

to VIII, 2nd edition "In Arabi

% Transformation into calories
analysis of each item and then
ecnergy source ingredients for

¢'" Khartoum 1986.

is based on the approximate
by using a conversion factor for
each gram.

Government efforts to further improve the food situation are focusing

cn two directions:

1) Efforts to increase food supply are reflected in the increased

n'location of resources for the product
directly in the form of increased input
indirectly through support for research
form of support prices, as has been the
oilseeds. These efforts have also been
to establish strategic food reserves to

ion of food crops, whether

supply and provision of credit or
and subsidies to producers in the
casce for wheat, sorghum and
reflected in Government policies
offset the effects of instability

in food production that result from changes in climatic conditions.

2) Government's efforts to secure

access of all people to food

include improving purchasing power through subsidies of the basic food

items, such as wheat, bread ana sugar.



The goal of ecarninrg sufficient foreign exchange has partially been
successful. Although agriculture continued Lo generate almost all the
foreign exchange earned by the country (96.6% ot Lotal), the amount
generated did not increase sutficiently to meet the growing needs of the
country. For example, during 1980/81 - 84/45 the average value of total
imports, including intermediate goods and capital goods essential for
development projects, amounted to $1487.0 million, while total value of
exports was $558.7 million or 37.6% of the import bill. Thus 62.4% of
the country's foreign exchange needs have been met through loans, grants
and commodity aid; (Total foreizn debts amount to about $16.6 bhillion,
while commodity aid during L1984/85 - 1985/86 amounted to about $363.5
million.)

Table 3.4: Value of Exports and [mports 973/76 - 1984/85
Million US Dollar

Exports Imports A

(1) (2) (1) 7 (2)
75/76 550.7 1067.1 51.8
76/77 594.8 985.8 60.4
77/78 551.2 1187.9 46.4
74/79 526.9 1115.8 47.2
79/80 594.0 1339.1 a4 .4
80/81 537.5 1540.2 34.9
81/82 432.0 17542 24.6
82/83 572.9 1534.4 37.3
83/84 707.0 1369.1 51.6
S4/85 54,0 1237.2 44,0

Ie)

The unsatistactory performance of agricultural exports reflect the
influences of a number of internal as well as external factors. On the
internal side, the flu:tuation of agricultural production, inappropriate
producer price policies and lack of clear and consistent marketing
policies wers among the major factors that tended to discourage expansion
in the production ot the major export crops. Thus there was slow growth,
and instability was created in the export volume. On the external side,
deterioracing terms of trade and growing competition trom other sources
and from synthetics worked to generate problems for Sudanese exports.

Concerning generation of employment for the rural population,
expansion of the agricultural sector, particularly during the sixties and
the seventics, created many rural employment opportunities. Increasing
nwnbers of nomads were settled in schemes such as Rahad, El Suki and New
Halta. They were provided with tenancies where they become active
producers of cotton, wheat, sorght.a and grounduuts. At the same time,
the annual seasonal migration tlow for employment in agricultural
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operations exceeds one million workers. These tlows are maiunly from the
surplus labor areas of western Sudan to the irrigated and mechanized
rainfed areas in the central and eastern parts c¢f the country. However,
most of the agricultural labor force are under-employed, and this creates
a number of social and e¢conomic problems, iucluding income instability.
Solutions to this type of problem are currently being considered,
including creation ot additional scurces ot employment such as cottage
and home-industrics. However, long-term solutions to the problem of
underemployment in agriculture will only be achieved through a structural
transformation based on a shift to intensive, multiple-cropping
agriculture producing tor both the local end export markets.

Agriculture also contributes to the creation of urban employment
indirectly, since cmployment in other sectors of the economy, such as
ie and foreign trade in

food processing industries, textile, dome:
agricultural crops and the transport sector, is heavily dependent on the
size and volume of the agricultural production.

The fourth objective of agricultural development plans has been to
realize equal distribution of wealth between the various regicns of the
country. This has been a central objective, as it has been a
prerequisite to secure social justice and to maintaining peace and

stability.

During the era before the seventies, development plans tended to
focus on the ciay plains of the central and eastern regions where major
irrigated and mechanized farming schemes were established. This approach
has been justified by the availability of sufficient water resources,
adequacy of ecssential logistics necessary for the technical and economic
viability of the schemes, and accessability of these regions to the major

markets.

Over time, this unbalanced approach to cconomic development brought
social dissatisfaction and political unrest in other parts of the
country, with the result that the country went through a period of
political and social instability which tended to impede its overall
economic development progress.

A new development philosophy, based on balanced economic growth for
all regions, started to tak: place during the seventies. The five-year
plan (1970771 - 1974/75) and the subsequent developmeut plans reflected
this new philosophy as it focused on the development of the traditional
sub-sector, which has been the main sub-sector in the less-developed
regions. The effort to develop the traditional sub-sector was reflected
in the implementation of a nuwnber of integrated rural development
projects that tended to provide packages of programs and services to the
traditional farmers, such as provision of essential inputs and improving
marketing tfacilitics. This new approach is now well institutionalized in
the formulation of development plans, which assures its continuation in

the future.

The titth objective of agricultural development plans has been the
maintenance, conservation and improvement of natural resources.  These
plans acknowledged that deterioration of natural resources, soil
degradation and desertification problems are not only attributable to
drought incidents and climatic factors but also to general land misuse.
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Hence plans for natural resource conservation and development tended to
emphasize the principal notion that land use be based on its actual
capabilities. Realization of this required the availability of
up-to-date resource-base maps involving detailed land capability
classification which can be used for the formulation of a national
iand-use plan for agricultural development. FAO/GOS teams are currently
working on the production of these maps.

A Supreme Council for Natural Resources has been set up and entrusted
with the role of vuverall policy formulation for natural resources and
their appropriate utilization.

B. Export/Import Structure and Goals

As outlined above, one major objective of development plans has been
to promote exports as the principal source of foreign exchange, which is
needed to meet the cost of imporced capital, intermediate and consumer
goods.

Cotton is the leading export crop, and during 1980/81 it contributed
about 34% of the total value of exports., Other major exports included
gum-arabic (6.3%), sesame (6.3%), groundnuts (12.3%) and livestock,
mainly sheep, 17.6% (Table 3.5).

The marketing arrangements of these commodities are variable. The
Sudan Corton Conpany, which is wholly owned by the Gevernment, has the
monopoly for the export of cotton. The Sudan Oilseeds Company and the
Gum Arabic Company, both being joint-venture companies with the
Government owing 51% of the shares, and the private sector 49%, manag:
the export of cilseeds and gum arabic, although the initial marketing of
these crops may take place through a variety of traders.

There is a variety of taxes on export crops. At the local level the
usher tax, which is equivalent to an export tax, ranges between 10-15% of
the value of the crop, and is paid by the buyer. Taxes at the export
level include export duties levied at ad--valorem rates and development
tax at 5% of the export value.

On the imnort side, the composition is more diversified and has
tended to grow much faster than exports. During (1980/81-84/85) total
average imports value amounted to $1487 annually, of which intermediate
gnods, including fertilizer, iusecticides, crude material and
manufactured goods represented 23%, petroleum 23%, capital goods,
including machinery and transport equipment 22.8%, food and beverages,
mainly wheat aud wheat flour 20%, and consumer goods 6.3%. As mentioned
above, the Sudan's own capacitly tor imports, which 1s determined both by
the quantity of exports and terms of international trade, declined over
the years. As a result, imports have been subject to different systems
of controls. FEssentials, such as crude petroleum, agricultural inputs
and public-sector medical and pharmceutical products are imported at the
official exchange rate, while other goods, such as spare parts and
petroleum products, are imported at the more expensive commercial rate.

To economize on the use of foreign exchange, the country has in
recent years turned increasingly to bilateral counter-trade agreements.
[t now has such agreements with Egypt, Saudi Arabia, Turkey and a number
of other countries.
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Table 3.5:

Imports of Pricipal Agricultural Commodities: 1980-81 - 1984-85

Volume: '0C0 M.T unless indicated Value: Million U.S. Dollars
1980-81 1981-82 1982~53 1983-82 1984-85
10207 $ 1000 71 $ 1000 71 b 1000 1 $ 1000 T $
wheat £9.9 13.2 286.6 67.9 211.8 401 219.8 75.6 97.0 B7.0
Wheat Flour 939.0 30.4 181.0 33.7 i53.3 31.6 118.9 4.8 192.0 37.9
Sugar 187.7 183.6 201.6 158.4 137.0 53.3 78.3 21.5 43.0 16.4
Other Foods 56.5 87.3 58.5 85.2 1231 123.6 49.3 62.6 87.0 101.8
Saverage & Tobacco 231 23.6 23.8 23.7 9.3
Medicine & Pharmaceutical 32.8 20.0 39.6 33.3 26.7
Textile Fabrics 3.3 9.6 5.1 17.0 6.0 14.3 4.2 9.9 2.9 10.3
Passenger Cars (1) 1.6 13.4 9.4 67.S 8.1 32.7 3.5 23.4 3.0 8.4
Other Consumer Goods 20.2 24.9 23.7 14.G 19.1
Fertilizer 41.2 1.9 34, 20.0 19.3 30.8 76.5 29.0 64.0 7.3
Insecticiue 9.5 29.2 20.4 33.7 9.4 51.6 9.9 54.0 14.0 63.8
Juted Sacks ('000} 522.0 37.4 2721 16.1 104.5 27.1 50.1 5.7 16.3 5.1
Metals Manufacture 96.8 114.4 96.5 1341 115.4 125.6 148.5 119.5 101.0 106.5
Other Manufacturing Goods 97.4 96.2 81.0 87.5 80.4 50.8 244.7 70.7 85.0 58.6
miscellaneous Chemical: 45.4 351 34.4 37.8 25.4
Other International Goods 123.0 102.0 84.4 85.2 38.9
Transport £quipment Machinery 28.4 111.4 26.5 86.4 30.4 1161 21.2 106.6 37.0 81.4
Machinery Spare Parts 20.7 91.6 22.1 95.8 14.9 78.9 1.9 59.2 11.0 45.2
Tractors (1) 1.0 13.2 2.3 33.0 3.0 27.8 0.8 11.2 2.0 8.6
Miscellaneous Machinery 14.9 57.9 40.5 10.8 8.2
Transport Cquipment - 126.8 159.2 134.2 106.0 69.4
Petroleum 1546.3 311.2 1152.1 368.8 1142.2 344.4 1166.5 356.7 531.0 227.6
Total Imports 1540.2 1754.2 1534.4 1369.1 1237.2

(1) No. thousands.

_88_
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Table 3.6:

Exports of Pricipal Agricultura’ Commodities:

1280-81 - 1984-85

Volume: '000 M.T wunless r1adicated Value: M11lion U.S. Dollars
1880-81 1881-82 1882-83 1983-84 1984-85
1000 T S 1000 T 3 1000 T S 1000 7 $ 1000 T $

Cotton (1000 bales) 466.0 1821 200.0 ©9.3 691.0 1734.6 1198.0 333.3 846.0 244,48
Gum Arabic 25.5 33.3 31.3 43.2 34.6 47.5 46.9 63.5 35.1 41.4
Sesame 45.1 34.3 63.6 41.8 66.4 50.6 77.2 63.7 51.7 39.1
Groundnuts 69.9 66.2 118.3 48.1 23.0 16.7 18.8 15.4 15.3 6.7
Sorghum 320.4 69.8 260.0 61.5 38t1.2 87.4 180.7 31 - -

Millet 1.6 0.2 2.5 0.5 7.8 2.4 1.5 .3 1.3 0.4
Senna Pods Kazkode 3.6 3.2 3.6 K| 4.2 3.4 6.5 4.9 2.8 2.9
Other Agriculture 8.7 1.5 7.5 3.7 4.0 2.1 16.6 5.7 4.9 2.2
Sheep (head) 410.0 81.6 480.0 95.6 607.5 1171 $17.1 108.9 461.5 120.C
Cattle (head) 9.8 2.9 10.4 3.5 7.7 2.7 11.8 7.0 10.8 6.2
Camrels (head) .6 .2 1.0 .4 9.8 0.3 0.5 0.2 4.7 16.2
Goats (head) 2.2 A 8.3 .2 7.7 0.3 7.0 0.3 4.2 0.2
Hides & Skins 4.1 9.8 6.4 7.4 8.0 10.8 14.0 12.3 12.7 1.1
Seeds (1) 26.3 6.3 33.2 11.9 37.4 15.2 19.6 9.8 i2.4 7.
Veg. 0ils 32.9 11.8 18.6 10.5 13.9 9.7 18.5 16.6 21.0 5.2
Cake & Meal 146.0 23.0 105.7 15.8 90.7 15.5 95.8 16.6 75.5 1.6
Other Exports 23.6 10.3 9.4 12.5 21.0 16.6 19.3 17.4 23.8 39.2
Total Exports 537.6 432.0 572.9 707.0 543.9

(i) Mainly water-melon seeds.

68
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Table 3.7: Value of Imports: 1980/81 - 84/85
(Million US Dollars)

1980/81 1981/82 1982/83 1983/84 1984/85  AVERAGE %

Food 314.5 371.2 253.6 201.5 243.1 276.78 18.61
BQ\'L?LugUS R ) re M vs.7 5.3 20.7 1.39
Consumer

Goods 76 .0 129.8 110.3 81.5 74.5 94 .42 6.35
Petroleum 311.2 368.8 3444 356.7 327.9 341.8 22.98
Intermediate

Goods h57.5 428.5 404 .7 411.9 369.6 L1404 27.87
Machirery 2311 273.1 263.3 187.8 143.4 219.74 14.78
Transport 126.8 159.2 134.2 106.0 69.4 119.12 8.01
Totai

Exports 1540.2 1754.,2 1534.4 1369.1 1237.2 1487.00 100.0

C. Structure of Prices and Subsidies

The policy for pricing of agricultural commodities is fragmented
Jithin the Ministries of Agriculture, Commerce, and Finance and Economic
Planning. However, coordination is maintained between these ministries
through techn’cal committees which formulate and recommend the
appropriate producer prices for the principal crops. The final approval
of the recommended prices rests in the Ministerial Economic Committce
chaired by the Prime Minister and including the Ministers of Agriculture,
Commerce, Finance and Econcmic Planning, Industry, Energy and Transport,
and Communication.

The preducer price of seed cotton varies with the type of cotton.
For each type the price set is a tunction of the world price, production
costs and the marketing strategy of the Sudan Cotton Company, which has a
monopoly on cotton exports.

The producer price of oiiseeds (groundnuts and sesame) is also a
function ot the world price, production costs and marketing strategy of
the semi-public Sudan Oil-seeds Company. These prices vary by grade and
also by region to allow tor differences in transport costs.
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The Gum-Arabic Company submits its recommendations on producer prices
to the Ministry of Commazrce.

For oilseeds and gum-arabic, the prices set in this way are
considered to be floor prices (or minimum prices), which theoretically
implies that the concerned Government agency intervenes in case the
market price falls below the floor price. Frivate traders who buy from
the farmer at or above the floor price are obliged to sell to the
relevant marketing monopoly at prices sufficient to cover their
transaction costs and profit margin,

Twe short-comings are noted here:

a) The producers of groundnuts, sesame and gum-arabic actually may not
get the floor priece. Numerous traditional farmers scattered over
large areas (and given the weak amarket irformation system) may not
have the facilities to go to the main market centers where they can
get the floor price for their crops.

b) The tviming ot price decisicns is not appropriate. If these
price-setting exercises are to influence production, they have to be
announced In advance of the sowing season. In fact, the prices are
generally announced near harvest time. As o result, their influence

has probably been minimal,
Subsidiey

Agricultural producers are provided with a range of indirect
subsidies on inputs aad services provided to them. The principal
production inputs of petroleum, insecticides, fertilizer and machinery
are imported at the official exchange rate which is 'ower than the
commercial and market rates, thas implying an iudirect subsidy on these
inputs. Costs of services provided by the Covernment, such as water
rates, in the poblic agricultural corporations and interest rates on
loans provided by the Agricultural Bank of Sudan, do not reflect the
actual costs of these services, and therefore include hidden subsidies to
their users,

On the consumer side, the prices of bread and sugar are directly
subsidized, as their selling price is below their actual cost of
production. The Government resorts tfrom time to time to setting consumer
prices of some other commodities, either on a country-wide basis, as in
the case of sugar, or on a localized basis for meat, fruits and
vegetables. Experience has shown that such fixed prices are easy to
implement where Governmeat has a monopoly on the supply, as in the case
of sugar. However, in tue case o! meat, fruits and vegetables, where
parket supplics originate trom thousands of small producers and are
channelled through a small number of middlemen, the Tovirament sciting of
prices assists merchants who use it as a pretext to offer lower prices to
producers.  The consumers often have to go without the particular
commodily or to be content with sub-standard quality. Furthermore, if
the price fixed by the Government tor a particular product is not
commensuriate wilth its cost ot production, the producer will tend to shift
to the production of other products or smuggling. In the latter case a
black market for the commod 'ty will develop, with Lhe consumer being the

main loser,

A listing of producer subsidies is attached (Table 3.8).
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1)

2)

Tabtle 3.8:

Commodity Seeds

Subsidies Agplicable to Principal Crops

A. PROCUCER SUBSIDIE

1. SUSSIDIES ON INPUTS (1)

Pesticides

Fertilizers
Wheat X
Barley
Sorghum X
Maize
Rice
Cotton X
Sugar beet
Sugarcane
Groundnut
Forage
Legumes
Food
Legumes

Petroleum fual

X X
X X

X

X

Others (specify)
Herbicides

Herbicides

Herbicides

Herbicides

There is no direct sudsidy on these inputs but there is an implicit foreign exchange subsidy: imported at below the

equilibrium.

2. CASH LOANS AND LDANS BY INPUTS

Commodity
Wheat
Barley
Sorghum (2) X

Maize

Rice

Cotton X X X
Sugar beet

Sugarcane

Groundnut

Forage legumes

Food legumes

Cash loan Seeds

Fertilizer Pesticides Machinary

Loans provided by Agricultural Bank of Sudan, mainly to mechanized farmers.

6 -

Others (specify
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Table 3.9: Product Price Policies

A. Government Intervention Policies

Above world  Below world Free market
Commodity prices prices prices

Wheat X

Barley

Sorghum X

Maize X
Rice X
Cotton X

Sugarbeet

Sugarcane X
Groundnut X

Forage legumes X
Food legumes X

B. Consumer Subsidies

Food Commodity Subsidized Not Subsidized

Bread and flour X
Rice . X
Sugar X
Vegetable oil X
Red meat X

D. Plans for Institutional Development

The agricultural scctor is served by three ministries: the Ministry
of Agriculture and Natural Resources is responsible for the development
and implementation of agricultural policies and programs for the crop
sub-sector; the Ministry of Animal Resources is responsible for the
development and implementation of policies and programs for the livestock
sub-sector; and the Ministry of Irvigation is responsible for the
control, repulation and development of surface-water resources.

The Ministry of Agriculture supervises seve al production units, the
agricultural production corporations, and a number of service
administrations, including Agricultural Extension, Plant Protection,
National Seed Administration, Hoerticulture, Soil Survey and Agricultural
Engineering.

) l*,r
}}‘



- 94 -

D.1 Agriculrtural Extension Service

In general, the extension service is mainly confined to veterinary
health and crop production, with som: rare extension work in range
management, forcstry and animal production.

The extension service department of the Ministry of Agriculiure is
[ragmentad, with scparate progrims Iu the agricnltural corporat ons and
geparate units in the administrative units of the regional goverament.
tension work is implemented as a

[n the agricultural corporation,
low-priority activity by the ticld inspectors. In the traditional
rainfed and frrigated arens, extension activities are the responsibility
of the regionar =xtension service.  The role of the National Extension
Adininistration so tar is contfined to providing advice and support to the
regional units, with almost no convvation with the extension activities

in the agricultural corporations,

[n general, ciiorts of Agricultural Extensicn are confined to a small
number of toarmers, and hence 1ts fmpact is limited. Among the reasous
for this situation is the lack of funds, transport and traiaed manpower.
[nadequate linkage with agricnltural research is another reason for the
unsatistactory pertormance of the extension scervice,

lmprovement fn the scevices provided by Agricultural Extension will
require concerted ettorts to overcome its current problems.  Establishing
a two-way linkage between research and extension is vital for such
improvement, but the success of such linkages will depend on the
development ot applicd research, tocusing on the problems of farmers
under the actual on-tarm cenditions.  Also, provision of sutficient funds
and adequat: transsort will provide extension statt with canabiiity for

movement and contacts with tarmers in their villages.

D.2 Training
Tradning ia the tic'd of agriculture is being provided by
universitics, polytechnie institutes and high-schools of agriculture.

Tae Universities of Fhartoum, Gesiva and duba provide undergraduate
education and graduate training in ditferent disciplines of agriculture,
veterinary scicnces and natueal resources, with the Latter two
universities more oriented toward addressing local community problems.

Polytechnic institutes focus on the practical aspects of apricultural
education, with the two Institutes of Shambat and Abu Haraz focusing on
irrigated agriculture and the one at Abu Naama tocusing on rairfed
farming. Other polytechnic fastitutes focus on veterinary and animal
production training.

On the averape, these institules graduate more than 700 students
annually (about o0 MoSe. and 330 Diploma).  1n addition, a number of
other k.Se. holders graduate from foreign universitics.

The needs or the conntry lor trained persoanel in agriculture are
expected Lo grow as the structure of the sector changes in the next few
years towards more intensive cystems of farming., The quality of
agricultural education also needs to be improved by strengthening field
s5, particularly in the areas of cconomics, farm management and

studi.


http:htilig.1s

- 95 -

extension, by updating school and college curricula using locally
generated data and information, and by training agricultural teachers.
There will also be a continuous need for in-service training in the
different ficlds of agriculture to update the qualifications of the
already~employed perscnnel, both at the senior and middle level. This
in-service training is essential if this staff is to efficiently respond
to the needs of its various localities. In this regard, the capacities
of the University ot Gezira are currvently being developed to plan and
conduct systemati~ in-service training programs. It is hoped that this
capacity could al:o be develuped ror other agricultural institutions so
that they could mect the increasing needs of field staff for practical
on-the-job training.

D.3 Marketing I[n:titutions

As mentioned above, marketing arrangements are highly variable for
the varicus agricultural commodities. At one extreme, marketing of
cotton is handled by the Sudan Cotton Company, which is a public entity;
at the other extreme, some food crops like millet, and to some extent
sorghum, ore handled entirely by private marketing arrangements, with
virtually no state pacticipation. In between are scveral mAjor crops
such 4s groundnuts, sesame and Gum Arabic, the marketing of which
involves the traditional trading sector, the provincial governments, and
export monopolies at various stages.

There arc three levels of marketing for agricultural crops:

L. The primary markets, tound in almost all the small towns in the
crop-producing arcas of the Sudaa, perform three main functions-—

a) supply the consumers with esscntial commodities and household

necessities;
b) purchase and bulk cash crops for sale at the next levels
c) trade in livestock.

Most of these small markets operate for 5-6 months during and
following the harvest. Crops are purchased mainly by merchant agents
or by independent middliemen, who resell to larger merchants.

2. The secondary markets are at the district and provincial levels, such
as Nyala, Elobeid and Gedaref, where auction markets tor major crops
are found. These markets are an important link between the strictly
rural world ot the primary mark:ts and the commercial world of
Khartown and Port Sudan. In these markets cash crops are graded,
weighed and sold by auction to the highest bidder.

3. Wholesale trade for the internal markets is mainly in the hands of
private traders and companies, while export trade ot the major
agricultural commodities is dominated by public and semi-public
companies.

In general, domestic warkets have been highly responsive to world
price trends, although they are not perfectly integrated. The lack of
market integration results from inadequacies in market information,
transport botilenccks, insufficient storage facilities and shortage of

&
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the capital necessary for lubricating the system. The lack of good roads
is a serious constraint oo transport from the rural markets to the larger
auction markets and, at the same t 'me, contributes to the high freight
rates trom the major auction markets to the export outlet. In some
places traders have, at least in theory, a choice between the railways
and road transport; bhowever, the unreliability of the fermer has put
greater pressure on the read transport, which has had some improvement in
asphalt roads in the last few years. Current efforts are directed
towards improviug the transport network, including both feeder roads and
major roads, between the country's main port and agriculture and
industrial activities across the country. The erforts also include
improving the efticizncy of the railways and better use of river
transport.

DAY Storage services

These are provided by variocus agencies. lLocal traders sometimes
provide storage servicaes at the small raral markets. At the secondary
level there o various suppliers of storage space, including railways
which bave gonme warchouses at major stations, regional authori.ies which
have warchouses attached to their markets, and private warehouses. In
addition, some of the public corporations involved in the wholesale and
export trade, notably the Sudan Oilseeds Company and the Sudan Cotton
Company, as well as the Agricultural Bank of Sudan, have storage space at
difterent points in the marketing system.

[ generad, it is thoeaght that the existing storage facilities are
not sufticient and those existineg do not meet modern standards.
Therefore, there is urgent need tor additional storage capacity,
distributed over the major production and consunption centers.
Construction of these tacilities could be achieved either by providing
credit to individual tormers ov groups to build relatively simple,
scientifically constructea storage tacilitics at the tarm or village
level, or by direct constrnction ot storage tacilities by the Covernment
and/or public entitics in the major assembly market centers and
production areas for use by tarmers, cooperatives, compaunies and public

corporations
D.5 Seed Sapply

The National Seed Administration (NSA) of the MANR is given the
respousibility { r producing certified crop seeds, other than cotte , for
the country. Rroeeder seeds are provided by the ARC trom its stations at
Wad Medani, Senacr, New Halfa and Hudeiba.  Productien and distribution
of cotton seeds 1s done by ARC in conjunction with the Sudan Gezira Board
and other public corporations,  ive stations have been set up for seed
multiplication al Senner, Tozi, Samsam, New Halta and Hudeiba.  These
stations muitiply and supply sceds of wheat, groundnuts, sorghum, sesame,

vegetable sceds and torage seeds.

The total ares sown to various seeds and their production for 1986/87
season is sbown on Table 3,10, This table aiso gives recommended seed
rate oud thus the area that conld be provided with improved seeds.  The
final column retlects the percentape ol total cropped area in production
that could be previded with improved seceds.

[t should be noted that present production of improved seeds is
insignificant compared to the total requirements. Alco, there is no seed
production in any of the main traditional area of the western provinces,

{]
w8



- 97 -

Table 3.10: Production of Improved Seeds and Percentages
of Total Cropped Area that couid be
Provided with Improved Seeds - 1986/87

1 R I 5 0 7
CROP AREA PRODUCTION ESTIMATED POTENTIAL TOTAL %
SOWN OF SEED RATE FOR AREA AREA (5/6)
(FED.) I[MPROVED PER FED. PLANTED IN
SEEDS (KG) (FED.) PRODUCTION
(TONS) 86/87
Wheat 1450 1120 55 20, 364 278,000 7.3
Groundnuts 1120 850 37.5 22,667 1,181,000 1.9
Sesame 520 66 4.5 14,667 2,612,000 0.6
Millet 22 6.4 4.5 1,422 3,767,000 0.04
Sorghum 2650 1542 4 385,500 11,810,000 3.3
Vegetable 340 18 12.5 1,440 250,000 0.6

although efforts have been made to supply these areas with seeds produced
in other parts of the country. Studies are under way to establish seed
production farms in Kordofan and Darfour.

In general, access to improved sceds by farmers not related to the
agricultural corporations is presently limited. This is the result of:

a) non-availability of secds in certain arecass
b)  lack of information on the part of the farmers;

¢) absence of au appropriate mechanism whereby farmers would be
motivated Lo substitute improved seeds for their own seeds on
favorable terms,

The Sudan sced project intends to assist the country to overcome
these problems.  The project includes tunds to strengthen the existing
seed multiplication stations and to construct new ones with the aim to
increase the capacity of the NSA in the production and distribution of
improved seeds to mect Lhe increasing nceds of the country. But
realization of these objectives will require that strong formal links be
developed Letween NSA and the National Extension Administration and also
between NSA and ARC, so that tlow of intormation on seeds f{rom and to
farmers could he facilitated. A system also nceds to be developed ta
facilitate the access of farmers to qualily seeds at minimum costs to
them.

.
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Table 3.11: Imports of Pricipal Agricultural Inputs: 1980-81 - 1984-85

Volume: '000 M.T wunless indicated - Value: Million U.S. Dollars
1980-81 1981-82 1982-83 1983-84 1984-85 AVERAGE
1000 T $ 1000 T $ 1000 T $ 1000 T $ 1000 7 $ 1000 T $
Fertilizer 41.2 11.9 34.7 20.0 19.3 30.8 76.5 29.0 64.0 71.3 47.14 32.6
Insecticides 9.5 29.2 20.4 33.7 9.4 51.6 9.9 54.0 14.0 63.8 12.44 46.46
Jute and Sacks (1) 522.0 37.4 2721 16.1 104.5 271 50.1 15.7 16.3 5.1 193.0 20.28
Tractors (2) 1.0 13.2 2.3 33.0 3. 27.8 0.8 11.2 2.0 8.6 1.84 13.76

(1) Thousands
(2) No. Thousands

—86_
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E. Importation and Local Production of Agricultural Inputs

Principal inputs used in Sudanese agriculture inelude fertilizer,
insecticides, machinery and equipment, jute sacks and petroleum
products. These inputs are imported, and their average annual value
during 1980/81 - 84/85 amounted to $118.1 willion, (Table 3.11).

Most imported fertilizer is used in the irrigated sub-sector, mainly
in the public cotporations and mostly on cotton, but also on wheat, fruit
trees, and vegetables. Use of fertilizer is confined to nitrogenous
types, principal.y urea, since nitrogen is consinered to be the principal
deficient nutrieat in Sudanese soil. Use of phosphorus is increasing, as
research results have proved increasing yield of wheat, sorghum and
millet with the use of triple superphosphate.

Details of the type and amount of fertilizer used are exhibited in
Table 3.12.

Table 3.12: Fertilizer Consumption (000 t) 1984

Type of Fertilizer Consumption
Nitrogen (N) 86.00
Phosphorus (P205) 0.90
Potassium (K20) 0.04

The vast majority of all insecticide imports are used on irrigated
cotton, with the cost of insecticides amounting to 40% of its total
production costs. Insecticides are also used by individual farmers on
wheat, fruit trees and vegetables. The Plant Protection Department also
accounts for some of the total volume of insecticides used in the country
since they have the responsibility for the control of natural pests.

They also provide some services, at cost, to small farmers.

Farm machinery and implements used in the Sudan include tractors,
land preparation equipment such as ridgers, cultivators, dise ploughs,
disc harrows, chisel ploughs, combine harvesters and groundnut harvesters
and decorticators. The stock of these items is listed in Table 3.13.
Most of this equipment is used in the modern irrigated and mechanized
rainfed subsec ors. The Agricultural Bank of Sudan (ABS) provides loans
in cash and kind for tractors and associated implements, mainly for
mechanized rainted farmers.  Loans are also provided for small farmers
and cooperatives in the schemes outside of the major agricultural
corporations. However, the majority of individual farmers either have no
access to machinery services or depend on hire-services, which poses
problems of untimely agricultural operations as well as high renting
costs.  Problems of lack of spare parts, and inadequate repair and
maintenance continue to be a serious source of dissatisfaction and an
impediment to further development of agricultural mechanization.

(I
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Table 3.13: Stock of Agricultural Machinery 1985

Implement Total No./1,000 ha
cultivable land

Tractors 18,510 2 Tractors

Harvesters

(combined & treshers) 1,688 0.20 units
Sprayers & dusters - -
Ploughs 3,454 0.40

Cultivators -

Tillers -

Source: Onur Osnam Zein El Abdein, Demand and Supply of Farm Equipment
Unpublished paper, ABS Sudan 1985.

Except tor traditional tools which are manufactured locally, no
serious efforts have been made to manufacture imported inputs. A sack
factory was opened some years ago at Abu Naama, some 400 kilometers south
of Khartoum, bascd on kenaf production under irrigation from the Blue
Nile. The factory was run by the public sector, and its performance came
out to be poor and economical. At present, the factory is not operating,
and negotiation is under way to hand it over to some private investors.

Efforts were also made to establish a domestic industry for
fertilizer, but lack of crude materials made this venture impossible.

In gencraly tnere is a growing concern ot Lhe need to establish
local production facilities for some important inputs, ot least to save
on foreign exchange. This is within the framework of Arab Economic
Integration policies. The location of the different input industries has
to be based on the availability of raw materials and the basic
ingredients necessary tor the manufacturing. For Sudan, manufacturing of
agricultural machinery and implements is thought to be appropriate. This
could start with the assembly, preparation for delivery of various
equipment and machinery, and monufacturing of spare parts. The private
sector could play a leading role in these ventures once provided with
sufficient incentives and appropriate investment climate.

elopment Projects

The current agricultural development plan is composed of a number of
development projects desigued to contribute directly or indirectly to the
achievement of the national plan objectives. These projects are
classified under the fellowing categories:

N4
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F.l Rehabilitation of Agricultural Corporations

The rehabilitation program for the agricultural cerporations intends
to improve and modernize the operation of the existing schemes with the
objective of bringing them to their full operating capacity in the
production of the major crops. The program includes provision of
essential machinery and equipment, transport and communication
facilities, building, staff training and management information system,
together with the rehabilitation of the irrigation network and provision
of social infrastructure in terms of health care, improved rural water
supply, etc.

The total cost of the rehabilitation program for the 1986/87 fiscal
year amounts to LS L14.2 million or 33% ol the total agricultural
development budget. A good part of the total rehabilitation cost is made
available through credit from varicas regional and international
instituticns such as the Arab Fund for Economic and Social Development,
the World Bank, EEC, [FAD, African Development Bank and USA1D.

F.2 Integrated Rural Development Projects (IRDP)

These are designed to provide a package of services to the
traditional small tarmers. The IRDP usually includes provision of
agricultural services of extension and plant protection, provision of
inputs, including improved seeds, marketing facilities, including rcredit
and storage, construction of feeder roads, adaptive research and
provision of social infrastructure, including health care, drinking water
and support for schools. Examples of IRDPs include western Savanna
Development Project in the southern part of South Darfour, The Jebel
Marra project, which serves the northwest part of South Darfour, the Nuba
Mountain Rural Development Project in south Kordofan and the Blue Nile
Integrated Rural Development Project, which serves the traditional
farmers of south Blue Nile.

F.3 Agricultural Services Projecrs

The intent of this project is to improve and strengthen the services
of extension, plant protection, horticulture, soil survey, the National
Seed Administration and the Agricultural Engineering Administration. The
administrations cover the entire country, although the extent of their
operations is restricted by the limited resources available to them.

From Table 3.14 it should be noted that the total funds available to
these administrations accounts for only 4% of the total agricultural
development budget.

F.4 Natural Resource Prajects

These prcjects include forestry, pasture and range management, desert
control and land-use management. The projects intend to conserve and
improve the utilization of natural resources, introduce improved
management methods, restore the vegetative cover in areas affected by

desert encroachment, and to maintain the environmental balance.



Table 3.14: Development Projects by Categories:
1986 / 1987

Million Sudanese Pounds

© 1986/87  Dev. Budget

___lecation  Local _ Foreign__ Total
A. Rehabilitation Project :
l. Gezirea Central Region 16.3 57.8 4.1
2. New Halfa Fastern Region 4.9 10.8 15.3
3. Blue Nile Central Region 1.4 5.9 6.9
4, White Nile Central Region 1.5 5.1 6.6
5. Northern Northern Kegion 1.7 9.6 11.3
Subtotal 25.4 88.8 114.2 33
B. Support for Other
Agric. Corporations
L. Rahad kastern Region 2.5 1.9 [
2, Suki Central Region 0.9 - .9
3. Tokar Fastern Region 2.3 - 2.3
4. El Cash Fastern Region 1.7 - 1.7
5. Nuba Mountali South Kordofan 1.0 - 1.0
6. Mechan. Farming  Sudan 5.7 - 5.7
Subtotal 14,1 1.9 16.0 4.6
C. Int. Rural DPev. Project
l. W.S.D.P. South Darfour 4.7 11.1 15.8
2. J.MURLDLE. South Darfour 6.4 0.9 7.3
3. NJMURLDLE. South Kordofan 2.5 1.1 3.6
Ao BUNVEUR.DLP. Central Region 2.0 - 2.0
Subtotal 15.6 13.1 28.7 8.3
D. Agric. Research Project
Sudan 11.6 98 21.4
Subtotal Sudan 11.6 9.8 21.4 6.2

E. Service Projects
l. Extension Sudan - - -

2. Plantprotection  Sudan 3.4 5.4 8.8

3. National Seed Ad. Sudan l.6 2.9 4.5

4. K orticulture Sudan 0.3 - 0.3

5. Suil Survey Sudan 0.2 - 0.2
Subtotal 5.5 8.3 13.8 4.0

F. Natural Resource Project

l. Soil Conservation,
land use Sudan 2.2 - 2.2

2, Forestry Sudan 7.8 18.7 26.5

3. Range Mgt. Sudan 2.0 0.1 2.7

%. Desert Control Sudan 0.2 - 0.2
Subtotal 12.8 13.8 e 9.1
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Table 3.14 Continued:

1986/87 Dev. Budget %
Location Local Foreign Total
G. Livestock Project

l. A.P.R.A. 1.2 0.3 1.5

2. V.R.A. 0.6 - 0.6

3. Disease Control 1.9 20 3.9

4, Vet. Ser. Adm. 2.3 - 2.3

5. Fisheries Adm. 0.6 0.5 1.1

6. A.P.P.C. 5.0 3.0 8.0

7. LMMC _ 6.9 23.9 ~30.8
Subtotal 18.5 29,7 48.2 13.9

H. Irrigation Projects 16.8 22.3 39.1
Subtotal 16.8 22,3 39.1 11.3

I. Othec Agric. Projects 15.5 17.7 33.2

Subtotal 15.5 17.7 33.2
GRAND TOTAL 135.8 210.4 346.2 100

One of the major features of these projects is te develop the Gum
Arabic belt, which contributes both to the welfare of a number of the
rural population and to generate foreign exchange.

Fon Developnent Projects tor the Livestock Sector

These accoant for approximateiy 147 of the total agricultural
development bodget and are distributed over the entire country. These
projects include strengthening of animal and veterinary research,
improvement of the capability of services provided to animal owners and
provision of marketing services to promote movement of animals from
producticn centers in the western and southern parts of the country to
the major urban centers and export markets.

F.6 Irrigation Projucts
These aceount for 11.3% of the total agricultural development budget

and intend to impreve and develop the irrigation infrastructure and
networks and to promote research on improved irrigation methods.

Go Research tor Agricultural Development
G.1 Resecarch Institutions

Research tor apricultural development is being undertaken by various
institutions. The Agricultural Research Corporation (ARC) is the major
institution in the country wirich has the responsibility for planning and

implementing basic, applied and adaptive research, with a mission of
producing maximum yields with minimum costs. I[ts research activities are

{



- 104 -

focused mainly on crops, but also include research on forestry, range
management, fisheries and marine biology and food processing research.
ARC has its headquarters at Wad Medani, with five regional stations at
Wad Medani. Yambio, Hudeiba, Abu Naama and Kadougli. A number of
substations are distributed over the country with different
specializations to deal with the diftferent agro-ecological conditions.
These are identitied on Map 3.1.

Until very recently, crop research has been coucentrated on the
irrigated sub-sector, particularly on cotton. However, the c¢fforts now
have been expanded to include rainfed crops through the Western Sudan
Agricultural Rescarch Project, which has stations at Elobeid, Kadogli, El
Fasher, and Nyala.

Some development projects, such as The Western Savanna Development
Project, and Jebel Marra Reral Development Project, also undertake some
type of adaptive research under the supervision and support of the ARC.

The colleges of agriculture at che Universities of Khartoum, Gezira
and Juba and the polytechnics are also involved in agricultural research,
although their work is oriented more towards basic research than applied
and adaptive research,

The Agricultural Research Council of the National Council for
Research assists with policy formulation, and organization and finance of
multi-disciplinary teams to focus on specific research problems.

Livestock research is the respounsibility of the Ministry of Animal
Resources.  There are two departments for research:

a) The Animal Production Rescarch Administration is more corcerned with
cattle and sheep breeding, tattening and animal nutrition., [t has
five substations, at Shukkaba, Umbenin, El Huda, Gazala Gawazat and
Atbara.

b) The Veterinary Rescarch Administration has its main laboratories at
Soba and is working mainly on animal health research and production
of vaccines.

The College of Veterinary Scicuce and the Institute of Animal
Production at the University of Khartoum are also eugaged in livestock
research.

Social and economic research tor agriculture occurs in different
institutions. The Planning and Agricultural Economics Administration of
the Ministry of Agrizulture is undertakivg research in the arcas of
production economicy, marketing and agricultural policy analysis,
together with the tusk of collecting, processing, analyzing, and
disseminating agricustural statistics of the various crops.

The socioeconomic units ot the major agricultural corporations,
particularly of CGeziva aad Rahad, undertake surveys and cconomic studies
for their respective institutions.

The departments of agricultural economics at the nivercities and the
Development Studies and Research Center of the University of Khartoum are
also engaged in economic rescarch of agriculture.
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The Economic and Social Research Council of the NCR is another
institution which is involved in economic research for agriculture.

G.2 Research Orientation

At present, efforts to improve agricultural technology and to
intensify production are focusing on the problems of the modern irrigated
subsector, with less emphasis and less concern for the problems of the
rainfed sub-sector, particularly the traditional portion of it. Some
efforts have heen made, however, to rectify this situation, most notably
through the Western Sudan Agricultural kesearch Project. Ful these
efforts are still small-scale and are not proportionate te the size and
scope of problems tacing the traditional rainfed farming.

In general, further improvements in agricultura; resecarch are needed
it it is to mect and respond to the needs and requirements for sustained

economic growth:

a) Research institutions peed to be strengthened in terms of trainea
manpower, sufficicat funds, and other resources needed to undertake

the various types oi rescarch.

b} Strong linkages between rescarch and extension need to be established
it rescarch results and new production technologies are to be
transferred to farmers and if rescarch acuivities are Lo be based on

the actual problems ot farmers.

c) Coordination between the vorious units working on socioeconomic
research necds to be institutionalized to dirvect their efforts in a
coordinated and consistent way towards the problems of sgriculture in
the tields of production, marketing, processing and utilization of
agricultural commodities.

d) It will be useful to establish ar interdisciplinary body with the
responsibility for planning, coordinating, and budgeting all research
programs and manpower requirements and training. Such a body will
work to dircet the overall research efrorts and available resources
to address the principal problems of agriculture and to maintain
coordination, consistency and relevance among the research activities
undertaken by the various institutions.
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Secticn 4

PERFORMANCL OF THE AGRICULTURAL SECTOR

In general, the performance of the Sudanese economy, including the
agricultural sector, has not been satisfactory during the recent past.
GDP per capita has been falling in recent years, reaching $275 in 1985
compared to $430 in 1982. Most sectors of the economy have not realized
any significant development. Industry which is primarily based on
processing of agricultural commodities remains undeveloped and is still
facing serious problems. The development of an efficient transportation
infrastructure, vital for sustained cconomic growth, is being impeded by
lack of sufticient investment funds and also by the vastness of the
country. All sectors or the economy are still suffering from energy
shortages.

The performance of the agricultural sector has not been better than
the general cconomy. [ts GDP in real terms declined from LS 2450 million
in 1977778 to LS 2106 million in 19%6/87 (Table 4.1). As a major source
of forcign exchange, it failed to generate sufficient foreign curvency to
meet the import bill. The revenue-generating capacity of the major
agricultural corporations declined, an' they ace becoming a financial
burden on the national treasu y. ’roduction in the traditional sector
worseaed and output oo its major crops (short-staple co to-, proundnuts,
sesame, un arabic) declined.

several reasons could bLe cited to exgplain the poor performance of the

verall cconomy  nd particularly of agriculture. Conflicting social and
cconomis ubjectives and mismanagement and misallocation of the available
resources s ooune reason.  The misallocation of resources was reflected in
the excessive cmphasis on large-scale schemes and the neglect of small
farmers. This approach overestimated the supply response of these
schemes to Increased fnvestment and at the same time underestimated its
requirements for toreign exchange. This approach reflected a
misunderstanding of comparative advantage as the traditional farming and
livestonk sub-scctors were virtually excluded from development programs.

Second, management of development plans, in terms of monitoring ani
evaluation, was poor.

Third, the pricing and marketing policies were not conducive to
increased production, since they did not reflect sufficient rewards for
producers.

Finally, the worsening climatic conditions in the late seventies and
early eighties, especirally the drought years of 1982/83 - 1984/85, were
also responsivle for the poor performance of the agricultural sector in
particular and for the failure of efforts to improve the overall economic
situation in general.

o\



Table 4.1: Total GOP, Agricultural GDP and Index of Real Agricultural GCP
Million Sudanese pounds, at 1981/82 prices

1977/78 1978/79 1979/80 1989/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87

Total GDP 6047 5366 5589 5671 6063 5785 5730 5329 5697 6356

Agricultural GDP 2450 2037 1603 1820 2067 1799 1703 1367 1839 2106
Index of Real

118 98 92 38 100 87 82 66 92 102

Agricultural GDP
1981/82 = 100

- 801
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A. Crop Sub-Sector

Sudan is one of the few countries of the world that still presents
vast scope f[or horizontal expansion in crop production. Currently about
8 million hectares out of a possible total of 61 million are used for
cropping. As mentioned above, the country is almost self-sufficient in
food, and given the necessary investment resources, has the potential to
produce sizeable surpluses to contribute to the food security of the
region.

The crop sub-scctor contributes the major portion of the total
agricultural CDP, amounting to 54.7% (1981/82 - 86/87).

The six-year plan 1977/78 ~ 1982/83 allocated a total of LS 325
million for the development of the crop sub-sector. This amount
represented 45.4% ot the LS 715 million allocated for the agricultural
scetor during the plan period. The objectives were Lo increase total
output for the major crops to meet domestic demand and to create
sufficient surplus for exports. The production targets, as shown in
Table 4.3, were to be realized through vertica!l expansion, aiming at
optimizing resource utilization and making the production of crops more
competitive, and through horizontal expansion by bringing into production
the vist untapped land resources.,

Unfortunatery, the targets sot for the six-year plan have not been
achleved.  As shown in Table 4.3, for all the major crops total output
during 198%/86 ~ 1986/87 vas lower Lhan the target for 1982/83. For
cotton, total output in the last two years was 52% of the plan target;
for sorghum, mill=t and wheat it was 919, 68% and 272 respectively. For
sesame it was 94% and for groundnuts 20%.

It should be noted trom the table that in terms of area, except for
sorghum and miltet, area targets for other crops were not achieved. More
striking is the poor performance of (he yield: for atl crops yield level
during L985/86 - 36 ~ 87 was much lowe © than what wag targeted for
L982/83, the last year of the six-year plan, indicating that no major
breakthrough in crop productivitiv has been achieved after the completion
of the development plan.

The failure of the crop sub-sector to achieve its targets was part of
the overall poor performance ot the agricultural sector, which was caused
by the overall weakness of the economy, deficient macroeconomic policies,
misallocation of resources and the other factors which were outlined and
discussed above.  But more directly related causes for this failure would
include insufficient funds for research and hence the paucity of improved
farming technology which in cconomically and ecologically feasible, the
weakness of the extension service and the absence of any formal and
institutionalized linkages between research and extension, which weakened
the transfer of appropriate technologies, as might be available to the
farmers.

B. The Livestock Sub-Sector
Yield berformance of Livestock and Poultry

The Sudan has an enormous wealth of livestock and poultry consisting
of cattle, sheep, goats, camels and chickens. The country is self
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sufficient with regard to red meat and broiler meat and is even exporting
cattle, sheep and camels to neighboring Arab countries.

Sudan cattle are of the Zebu type, which are adapted to the tropical
regionc of the world. They are divided into northern and southern
breeds. The northern Sudan breeds are either Kenana, Butana or Baggara
and are characterized by their shorc borns., The names given to these
hreeds actually refer to arcas where they are predominant (Butana) or to
the tribes that own them (Kenana and Baggara). The three breeds are dual
purpose, producing milk and meat at the same time. The Kenana and 3utana
breeds tend to produce reasonably high milk yield under good management.
Average yield of Kenana is 1555 ky/year, while that of the Butana is 1095
kg/year. Such yields are fairly comparable to or higher than those of
breeds from other Arab countries for the Shami breed of Syria. Meat
yield is also reasonably high but lower than that of Tunisian local and
the Shami breeds. Other breeds Tound in the northern Sudan are the Nubi
ind Um Barraro. The firsc is small in size and is only found in the Nuba
Mountains, while the latter is a long-horred introduction from West
Africa. The southcern Sudan breeds are small-sized and leng-horned. They
are named after the tribes that own them, e.g., Dinka, Nueir and
Shulluk. They are bred for meat production. In addition to local
breeds, small numbers of crosses between Kenana or Butana and introduced
Friesian breed are prescnt.  Such crosses are mainly bred fer milk

production and yicids are gencrally quite high.

Sheep bred in the Sawan are long-tailed., They are divided into
desert and Nilotic types. The desert sheep constitutes about BO% of the
population and is the major source of meat in the country and is also
exported. Desert sheep are named after the tribes, i.e., Shukri, hamari,
Rabashi and Zagawi. The Nilotic type present in the south is snort-
tailed and is catled the Taposa breed.

Goats are mainly brad for milk and to some oxtent for meat
production. The major brecds are Nubi, Desert, Nilotic and Swiss
(introduction). TIhe Swiss breed is large in size and a high milk yielder.
g 5

Sudanese camels descend Crom the single-humped Arabian type. They
are used by nomads for milk production. Camel meat is not preferred by
most Sudanese, and camels are therefore exported to Egypt. The important
breeds are Dasha.da, bushari and Anafi.

Poultry is an expanding industry. Total populatioun in 1985 was
estimated to be 27 million birds. Local breeds and crosses with
introduced ones constitute 80% of the populatiou. The remaining 20% are
introduced hybrids, such as white Leghorn and red Sussex. The prnduction
of poultry products sutficient to satisfy local demands. In 1980 egg
and broiler production was 19.5% and 17.7 thousand tons respectively.

The livestock sub-sector is the largest agricultural sub-sector in
terms of its contribution to the seetor's GDP, which amounts to 34%,
Table 4.2, "his retatively high contribution of the sub-sector does not,
however, reflect its tull potential, which conld be realized from the
sizable animal wealth of the country. The majority of livestock,
composed of cattle, sheep, goats and camels, are held mainly under
traditional unomadic patterns. Hence, livestock is not fully exploited
commercially, as & large portion of it is held out of the economic
mainstream primarily for subsistance and prestige purposes.
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Table 4.2: Contribution of the Agricultural Sub-Sectors to Agricultural GOP,
1681/82 ~ 1986/87 in million Sudanese Pounds at 1981/82 prices

1981/82 1982/83 1983/84 1985/86 1986/87 Average
Value % Value % Value % \ Value A Value % Value %
Crop Sub-Sector
Irrigated 523.9 21.8 652.7 29.4 €73.7 31.1 7140 40.8 686.0 32.9 748.0 33.8 666.2 31.2
HMechani zed 3191 13.3 153.2 6.9 135.5 7.2 54.0 3.7 285.0 13.7 331.0 15.0 218.0 10.2
Traditional 441.1 18.4 290.1 13.1 239.7 11 174.0 G.9 305.0 14.6 253.0 11.4 283.8 13.3
Sub Total 1284.1 53.5 1096.0 49.4 i1068.9 49.4 G@52.0 54.3 12756.0 61.4 1332.0 60.2 1168.0 54.7
Livestock 814.7 33.9 822.8 37.1 787.0 36.4 624.0  35.7 525.0 30.0 691.0 3%.2 727.4  34.0
Forestry, Fisheries
& Agric. Services 3001 12.6 298.7 13.5 307.8 14.2 173.0 9.9 183.0 8.8 191.0 8.6 242.3 1.3
Total Agric. GD 2401.9 100 2220 .1 100 2164.2 100 1749.0 100 2084.0 100 2214.0 100 2137.7 100

Total GD
For the Economy 6720.5 6765.4 6477.7 5384.0 5675.0 6075.0 6183.0
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During the six-year plan, a total of LS 163.4 million, representing
22.8% of the total investment funds allocated for agriculture, was
allocated to the livestock sub-sector, consisting of LS 55.2 million for
public-sector projects and programs and LS 108.2 million for private-
sector projects. The main thrusts of these projects and programs were:

a) improving animal health by veterinary research, extension and disease
control measures;

b) encouraging animal production by improving and expanding watering
facilities in grazing areas, improving pastures and establishing
stock-routes to facilitate marketing;

¢) encouraging poultry production and milk production, by providing
sufficient inceatives to the private sector.

In general, implementation of the planned projects for the livestock
sub~sector faced numerous p.oblems, which affected the overall
achievement of the plan targets:

First, the deficient macroeconomic policies and the frequent changes
in these policies weakeucd the performance of the national economy in
general, adversely alfecting the investment climate and reducing the
incentives for private sector active involvement in the development
process (private sector share was about 66.2% of the total planned
investment in the livestock sub-sector).

Second, total investment funds that were made available for the
sub~sector were insufficient and did not meet its total needs. Many
projects were either not started at all or not completed. Those
completed were not able to operate at tull capacity.

Problems cf infrastructure continued to pose serious problems. Lack
of marketing facilities and a proper transportation system to overcome
the hazards of trekking animals through long distances, inadequate animal
health services to combat diseases, shortages or below-standard slaughter
houses and poorly equippea quarantines caused numerous problems and led
to insufficient supply of animals for slaughtering and/or for exports.

Finally, changes in climatic conditions have also negatively affected
the development of the livestock sub-sector. For example, the drought of
1982/83 through 1984/85 resulted in deterioration of pastures, serious
shortages in water supply, and death of large numbers of animals.

C. Forestry

Forestry plays an important role in the Sudanese national economy.
It supplies the country's requirements [or building materials, furniture,
round wood and poles for various industries and raw materials for the
manufacturing of paper and pulpboards. The sub-sector supplies 82% of
the country's energy requirements, in the form of woodfuel, thus saving a
considerable amount of foreign exchange. Gum arabic is an important
product of the forestry sub-sector. It is also an important export crop,
the value of which was $ 63.5 million in 1983/84 and % 41.4 million in
84/85,

The sub-sector provides direct employment for about 170,000 people
(excluding self-collected fuel wood and poles).

N
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lable 4.3: Crop Sub-Sector - Six-Year Plan Targets and
Actual Production 1985/86 - 86/87 - average

1982/83 Targets 1985/86 - 1986/87 Actual %(1)
Area Yield Output Area Yield Output
Cotton 627 1477 926 342 1405 480 51.8
Sorghum 3822 978 3740 5184 656 3403 91.0
Wheat 374 1786 668 134 1328 178 26.6
Millet 1176 440 518 1639 214 351 67.8
Sesame L1134 330 378 1078 185 199 52.6
Groundnuts 1218 1287 1568 448 720 322 20.5
Sugarcane 121 250 30210
Rice 42 1357 57
Maize 132 909 120
Coffee 6 1667 10
Tobacco 3 533 1.6
Broad Beans 232043 47

(1) Actual output as percentage of this target.

Area : in Thousand Hectares.

Yield : in Kg per Hectare, except Sugar-cane : M.T./Hectare.
Output: in Thousand M.T.

Table 4.4: Livestock, Livestock Products, Fish and Poultry 1985

No = 1,000 Head.
Eggs = Million.
Production (Meat and Milk) = 1,000 T.
Fish = 1,000 T.

Animal Total* Production
No. Meat®* Mjlkx# Eggs

Catile 22,140 530 1384 X

Sheep 21,310 165 135 X

Goats 14,652 83 458 X

Poultry 27,600 30 X 600 (33,000 Tons (1984))
Camels 2,864 49 X X

Fish X 30 X X

Source: * Total = F.A.0. Records, ¥** Meat & Milk Records
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The six~year plan provided for 11 forestry projects in the public
sector, costing a total of LS 9.4 million. The main objectives of these
projects were to achieve conservation and protection of forestry, expand
tree plantation and to establish industries based on forestry raw
material. The plan targets are shown in the following Table 4.5.

Table 4.5: Forestry Sub-Sector - Six-Year Plan Targets

Units 1982/83 Targets
Sawn timber 1000 M3 38.2
Round Wood 1000 M3 1422.0
Bamboo 1000 M3 7.4
Poles 1000 M3 9.1
Fire Wood 1000 M3 22953.0
Charcoal 1000 Ton 805.0
Gum arabic 1000 Ton 62.0

D. Fisheries

The objectives of developing marine and inland fisheries were to
increase the supply of white meat to meet the increasing domestic demand
and to be in a position to direct a portion of the high-quality red meat

to the export market.

The six-year development plan included projects for organizing
fisheries cooperatives, to improve and increase the supply of services to
fishermen, training of [ishermen, supply of modern fishery gear and
development of tish markets and facilities for processing of waste and
other related products. The total investment allocated for these
projects was LS 1.65 miilion.

By 1985 total fish production represented only 43% of the plan
target, or 26,000 m.t., as compared to the 1982/83 planned production of
60,000 m.t. (Table 4.4).

E. Yield Performance of Major Crops

Grain sorghum (Sorghum bicolor) is the most important cereal food
crop in the Sudan. The total area under sorghum averaged 4.0 million ha
during 1983 - 1985 seasons, about 50% of the total cultivated area.
Sorghum production, about 2.2 million tons annually, accounts for about
80% of the total eereal production. Sorghum grown under irrigation
accounts for only 7% of the sorghum area but about 15% of grain
production. The remainder of the procduction comes from rainfed areas.
Rainfed sorghum production is further divided into the mechanized farming
sector (62% of total crop) and the traditional sector (23% of total
crop). The overall yiceld ol sorghum (517 kg/ha) is low and below figures
from developad countries (2100 kg/ha). Irrigated sorghum yields are
about 1038 kg/ha, almest double that from mechanized rainfed cultivation
(514 kg/ha). The traditional sector represents the poorest average
yield/unit area (376 kg/ha). Sorghum varieties grown in the Sudan
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include Dabar 1, Gadam El Hamam, Dwarf White Vilo, Hageen Dura I, Mayo,
Fetaritas, Korakolo, Ras El Girid, Iriana, Um Benein 7, Um Benein 2! and
Safra. The improved varieties are Dabar l, Gadam El Hamam, Hageeu Dura
l, Um Benein 7 and Um Benein 21. The remaining varieties are not
improved but are grown by farmers in mechanized areas.

Wheat is grown under irrigation in the northern, central and eastern
regions during the winter period (October - March). Winter in the Sudan
is short and with relatively higher temperatures and lower humidity than
in the traditional wheat-growing regions of the world., Wheat occupied
about 145,600 ha in season 1981/82, and the average yield was about 1062
kg/ha. These yields are no doubt very low due to unfavorable climatic
conditions, poor land preparation, inadequate supply of inputs and
delayed sewing.  The wost important commercial varieties grown are Giza
155, Condor, Wadi El Nil Mexicani and Beladi.

Cotton is the main cash ecrop in the Sudan. It occupies 462,000 ha,
and about 887% or it is produced under irrigation. The main varietlies
grown are Bavakat 52, Shambat B, Barac (67) B and Albar. The first three
varietics are grown under irrigation, but Allar iy produced under rainfed
conditions. Other varictics grown in swall areas inelude V582, Huda and
Maryud.  in the Cosiva sehene yiclds ranged from 770 = 1640 kg/ha during
:d cotton yields are much lower than thig

the period 1977 - 1984, Raiof.
dand raage between Shso ot e S ha

Seroin the Sudan has increased rapidly in the last
decadies substanticd S reases fo the area planted (1,03 million ha) and
marked tamprovesents inovield Lave taken place. The Sudan has therefore

Groundnut preduct

Become amajor croandnat produacer, now ranking fourth among producing
countrics.  Most ol the oroduction (690) is trom irrigated areas such as
Geziva, Rahad, New Halta, White Nite, Blue Nile and Rubatab,  The rest of
the produce s trom rafoted cultivation in North Kordofan and Soutl
Darfur.  Average yiclds from irrigated areas are about 1.4 tons/ha while
that rrem rainted areas is about 1.2 tons/ha. The main varielios grown at
present are Ashford, M0 383 (irrigated) and Barberton (rainfed). Only
recently Hirie and Sodari have been released for prowing under irrigation
and rainted conditions respectively.

Sesame is exclusively nroduced under rainfea conditions in Kordofan,
Kassala and Blue Nile provinees and occupies an area of 857,000 ha. At
present four white-seeded varieties (Ziraa l, Ziraa 3, Ziraa 6 and Ziraa
7) and two brown-sceded types (Huria 1 and Huria 31) are grown. The
average yield (260 kg/ha) is considerably lower than that achieved ia
China, Afganistan, Ethiopia, Mcxico and Venezuela.

Sugarcane is produced completely under irrigation by the Kenana, West
Sennar, Asalaya, Guneid and New Halfa Sugar Companies. Improved high-
yieiding cultivars that are resistant Lo smut disease include C0O.1001,
€0.6808 and M33 - 45, Yields are generally low (60 - 95 tons/ha) in
comparison with most sugarcane producing countries.

Millet is almost exclusively grown in the Western Sudan under rainfed
conditions. Small areas are, however, planted in the flush-irrigated
Toka: Delta. The total area is about 875,000 ha. Local varieties are
usually growr, but recently Ugandi, which is an improved high-yielding
cultivar, has been released. The average yield is low (720 kg/ha).

O\
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Broat beans are grown in the Northern Region under irrigation in
25,000 ha. Varieties include Baladi, Selaimi, Rebaya 34 and Rebaya 40.
The average yield is about L4000 kg/ha.

Castor is grown in the Gash Delta in 12,600 ha, Varieties grown
include Pacific 6 and Cimarron. Average yield is generally very low (700
kg/ha). Vegetables are gaining great importance in the Sudanese diet,
and areas in the last decade have considerably expanded. The total area
under vegetables is about 40,000 ha. A range of crops and varieties are
grown. Yields are, however, generally low and are far below those of
other Arab countries. Details of the 1985-86 area, yields and production
of principal crops are provided in Table 4.6,

F. Seed Availability

Most of the farmers in the Sudan use uncertified seed. They usually
select seed trom their tields and plant them the next season. Certified
seed are usnally not available to the traditional rainfed subsector.
Shortage of curtitied seed in the country is due to lack or shortage of
facilities available to the National Seed Administration. Over the past
few years, however, this administration has expanded with the help of a
FAQO/UNDP project. A start wias made with the production and processing of
certified sced of major erops. Productivity of the administration farms
is generally low., The average production of sced is below 3,390 tons
compared to a country-wide requirement of around 100,000 tons. The
annual improved seed requirements for major crops are 36,750 tons of
wheat, 12,900 tins of sorghum, 43,100 tons of groundnuts, 1700 tons of
sesame, 2,430 tons ot millet, 95 tons of Kenaf, 150 tons of castor, 1,800
tons of broad beans and 25 tons of alfalfa. In addition, vegetable seed
importation is around 200 tons.

It is thercefore evident that the National Seed Administration is
inadequately equipped to provide the required improved seed to the
farmer. In order to alleviate the problem large production schemes such
as the Gezira, Ranad, New Halfa, Nuba Mountains and Mechanized Farming
Corporation are producing cotton seeds needed for the whole Sudan.
Furthermore, they have initiated the production of improved seed of
wheat, sorghum and groundnuts for distribution to the farmers in their
schemes. They lack sufficient seced-processing capacity and trained
staff, however,.

Productivity of both livestock and poultry is generally low, and this
is attributed to inadequate supply c® good-quality feed and to the
nomadic nature of livestock production.



Table 4.6: Area, Yieid, and Procduction of Principal Crops of the Country
tn 1985-86 and 1991-92 Production Targets

Area Yield 1965-86 19931-92
1,000 ha t/ha (1985-86) Production Production
1,000 t Target 1,000 t

Crop

1 H T 1 H T 1 M T 1 M T
Cotton 200 - - 1.1 - -~ 222 - - 355
Long staple
{Seed cotton)
Cotton 112 - - 1.6 - - 178 - - 475
Medium staple
(Seed cotton)
Groundnuts 61 - 366 1.5 - 0.6 94 - 192 400 560
(Unshelled)
Sorghum 472 3586 1351 1.4 0.7 0.3 650 2328 536 300 2118 851
(dura)
Millet 9 53 1672 0.7 0.4 0.2 7 22 388 - - 650
Wheat 151 - - 1.3 - - 199 - - 350 - -
Sugarcane 48 - - 81.8 - - 414 (sugar)- 7000

(Sugar cane)

Sesame - 495 563 - 0.1 0.1 - 58 76 170 172
Gum arabic - - - - - - 14 67
Legumes 60 - - 1.3 80 64

{(Faba bean)

Vegetables &
Fruits 105

LTl

I = Irrigated Farming M = Mechanized Farming T = Traditional Farming

Source: 1: Department of Agric. Econ. Mini of Agric. Monthly Report March

2: Gum Arabic Company (normally around 40 thousand )

3: Dept of Statistics, Mini of Agric & Forestry Administration

4: Ministry of Finance and Planning {Planning), Prospects, Programs
and Policies for Economic Development vol 111 1984-85 ) 86-87.
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PART II

ANALYSIS OF STRUCTURE AND FUNCTIONAL ANALYSIS OF THE ATMS IN THE SUDAN

A. Methodology

The methodology calls for the identification of prinicipal
institutions and groups within the agricultural technology management
system (ATMS) in the Sudan and an understanding of how those institutions
and groups relate to one another. Particular attention is given to
identifying institutions and groups which are found to have significantly
affected structure and performance of the Sudanese agriculture.

The other two interrelated elements within the structure of ATMS in
the analysis are the critical tunctions ATMS is expected to perform, and
the mechanism vy which the system carries out these functions. The
functional analysis provides a methodology for describing an ATMS in terms
ot %ey tunctions and the role particular institutions and groups play with
respect to cach function. Since the ATMS is not consciously detined by
most participants in it, the functional analysis provides a framework in
which improvements can be systematically discussed. A function may be
performed inadequately because there are too tfew, or too many,
institutions and groups involved, or because the mechanisms applied
require improvement.

The main instrument of analysis is a "linear responsibility chart",
This is used to identify institutions, tasks, and responsitilities for
execution.

Thirteen key functions are identified which an ATMS must perform, or
at least influence. If the system carries out all 13 functions
effectively and coherently, it is likely to be "successful'. These key
functions, and the analyses that must be undertaken, follow:

L. Def ine macro-economic strategy

Analyze the organizations involved in making basic macro-economic
policies relating to rates of exchange, relative prices, and size of
government which set the overall framework in which the agricultural
sector operates. These policies have an impact on agricultural
innovations.

2, Define intersectoral allocation of resources

Determine the share of the government'sc budget devoted to agriculture
and the way in which that proportion is fixed. This is a measure of the
importance attached to agricultural development and of the potential
resource available for agriculcural technology generation and transfer.

3. Develop human tesources for the agricultural sector

Determrine whether ATMS nrganizations are efticient in developing and
managing their own human resources, Management of human resources
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involves the identification of needs, planning for human resources, the
execution of training plans, and the establishment of conditions of
service which attract and retain the human resources required by the
system,

4 Generate domestic political support for agricultural research

Organizations need political support for their activities. Determine
whether the ATMS organiiations actively seek to generate support or
detract from support for agricultural research through inaction or
opposition.

5. Generate external support tor aericultural research
zenerdate external support Lor agricu

ldeutify organizations which generate external support [or
agricultural research/extension, and the mechanisms they use. The
external support an ATMS enjoys may be a crucial element in its sucress
or failure.

6. Set goals for the agricultural sector

Clarify how goals arc set for the agricultural sector. The
establishment of realistic goals and the creation of appropriate
mechanisms by which they are sel are important functions for the success
of the sector.

7. Allocate resources within the agricultu

The amount of resources devoted to research, extension, credit, input
supply, and market ing guarantees is a decision variable affected by the
political-bureaucratic structure. Analyze the mechanisms through which
each organization influences those decisions.

earch strategies (macro-level)
carehl strateg!

8. Determine agricultural r

The determination of research strategies involves the identification
of development objectives, the expression of those objectives as research
problems, and the choice of appropriate research strategies to solve those
problems. Dctermine the role and effectiveness of each technology-
generating organization in setting these strategies.

9.  Generale and assess techunology

Identify all organizations which generate and assess technology.
Technology generaticn takes place primarily in national research
ingtitutes, but universities, private firms, and external organizations
are also involved in generating and assessing technology.

0. Transfer techunology

Identify and analyze institutions and mechanisms involved in
technology transfer. Interfacing between research and extension is an
important function of the ATMS. In the aosence of an effective public
extension service, other channels for the transfer of technology and for
related information exchange may be identified.



1l. Provide support service to_technology adoption

Support service organizations in agriculture provide a range of
services -- from seeds to credit and tractor hire. [dentify the principal
organizations and the services they provide. Note as well of support
services provided by organizations not primarily part of the support
service sector.

12. Evaluate the impact of technology development efforts

Several organizations may assess impact on the ATMS of agricultural
research. Identify these organizations and analyze the evaluation methods
they use.

13. Insure the marketing and use of the product

Describe and analyze the role of agencies involved in market
regulation and intervention.

For each participant in the system, its responsibilities ana
mechanisms for participation in the key functions are described. In
descending order of authority, the levels of responsivility of each
organization with respect to each function way be described as follows:

l. Decides (makes, or participates in, the final decision).
2. Finances.
3. Coordinates.

b Excvcutes.

5. Participates in the carrying out of the function.

6. Advises (or is regularly consulted by decision-makers).

7. Informs (in a statf or lobbying function).

8. Requusts (as an object rather than executor of the function).

The mechanisms each organization uses to participate in each function
may include formal lines of authority, procedures for regular
consultation, lobbying by interest groups, or simply an informal exchange
of information. Some organizations, or classes of producers, may have no
mechanism at all fc; participating in many of the key funetions.

Conceptually, the I3 key functions of ATMS are arrayed at the top of
a matrix as columns, all institutions and groups involved in performing a
given fun~tion and the extent of their invelvement can be identified. The
number and location of participants in the ATMS help to identify points of
strength and weakness. By going across a row, all the functions that a
participant pertforms in the system can be shown, and the concentration or
dispersion of effort can be highlighted. This matrix provides a
structural map of the system which can highlight dupliecation, competition
or potential for cooperation among participants of the system. [t will
aiso demonstrate the absence of certain institutions and/or gr.ups from
any influence on functions in which they should be involved.

Microcomputers can be used to store information in a database
format. It can be updated as new organizations are created, as the formal
functions of all organizations are modified, or as the mechanisms for
involvement are changed.

W\
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B. Analysis

Different institutions and producer groups of the Sudanese ATMS were
identified and listed alphabetically with their acronyms in Table II.1.
Each has been classified by principal purpose and subsector: donor
(external); technology generating; policy environment; support services;
technology transfer; and technology using (Table II.2). These tables
confirm the complexity of the Sudenese ATMS. Numerous donors; technology
generating, transfer and using organizations are involved in the system,
They serve particular client groups, or substitute for some functions not
performed by other institutions.

The institutional roles within each key function are identified under
each subsector of organizations in Table I[.3. The parvicular mechanisms
through which cach institution functions and cach group related to each
function are described in Tables I1.4 to I[[.16.

Policy context of technology generation

Policy plays 1 eritical role in shaping the structure of agricultural
production, the efficient use of natural resources, and the context for
technology development.,

With respect to macro-policy formacion (Table TI.4), national
rescearch institutions do not participate, request, or inform in the
macro-cconomic policies formation., However, individual economists from
universities who participate in task force studies, NCR task forces, and
PAEA statistics and studies contribute by advising into macro-policy
formation. The production performance of the agricultural production
corporaticus has a great influence on the formation of macro-policies.
Farmers, tenants, and livestock owners, through their productivity, and
unions request the government to adopt and implement policies suitable for
input availability and prices. While donors do not participate directly
in the decision making, they influence racro-policies in an advisory role
through their projects and studies.

Regarding interscctoral resource allocation, decision making,
executing, and requesting are functions of various government
organizations, e.g., ministries, cabinet, ctec. Economists from
universities and NCR participate in task forces and committees. Donors
financing agricultural development and research projects play an important
advising role in the allocation of resources (Table I1.5).

The technology geicrating system must be in a position to provide
information to help policy makers -- MANR, MAR, MI, MFEP, CA, CHS, and CM
-- establish priorities among competing development objectives and develop
agricultural policies. Thus, technology generating systems should
strengthen economic studies in collaboration with other organizations in
the agricultural sector to contribute in developing agricultural
policies.

14
W
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The incorporation of international, national, and sectoral levels of
analysis in developing agricultural policies will influence decisions
concerning the relative emphasis on agriculture and industry; the balance
of food self-sufficiency versus reliance on imports to meet demand: the
determinaticn of national priorities among export and food crops; the

reconciliation of the need to keep food prices low for consumers with that

of providing sufficient incentives to farmers to expand producticn; the
degree to which price policies or subsidies should be used to stimulate
production and adoption of improved t:chnologies; and the cquitable
distribution of benefits of agricultural research among various sectors
and interest groups in the society. All of the decisions demanded by
policy issues such as these have a strong impact on the nature of
technology which farmers will adopt.

To achieve agricultural development objectives, the Sudan will need
to strengthen its present agricultural research capabilities in the
institutional building in areas of policy, organization, and management.
Particular attention will reed to be given to ensuring that research has
contributed in developing agricultural development objectives and that
research policies are adequately oriented toward agricultural sector
objectives and overall development and society goals. This calls for
institutional mechanisms at the national level to provide information to
help policymakers establish agricultural policies, and to set broad
research priorities, allocate resources to these prioritics and develop
loug-term research strategies.

A centralized authority for such o comprehensive national research
policy would be necessary.  This centralized authority could be
establ "shed in ¢ Yorm of 4 council, e.g., Sudan Agricultural Research
Council (SARC).

SARC shonld opurate within the general policy frame to develop
articulated agricultural development and agricultural research policies,
and to ensure consistency of research with the agricultural sector
objectives and the national development and society goals. Additional

functions of the centralized authority are concerned with research program

determination and implementation.
Technology and institutional chatlunges

To meet the rising demand for agricultural products, increasingly
complex and diversified agricultural technologies will be required. New

production technologies are needed in both irrigated and rainfed areas for

different producer groups under varving conditions. The technology
challenge shapes the projection of trends for agricultural research and
technology development,

Technological development leading to a sustainable increase in
agricultural produccivity requires a strong national research system.
Equally required are a number of supporting facilities such as national
research and training institutions, credit and extension services,
infrastructure, inpul-output markets, and transportation. [mproved
technologies can increase agricultural production only when farmers are
aware of the technologies and know how to use them; when required inputs

(seeds, fertilizers, pesticides, etc.) are available at reasonable prices,

when markets are accessible; and when there are rumunerative prices for



farmers' products. All these are prerequisites for agricultural
development and represent important institutional challenges for improving
agricultural production,

A national agricultural research system is concerned with determining
a research program, implementing it, and communicating appropriately
findings to those who need them. Resources (human, physical, and
financial), information, know-how, and management and leadership are
needed to carry out all these activities in appropriate organization and
structure.

External donors have played a major role with respect to human
resources training by financing postgraduate and in-scervice training
(Table [1.6). International and regional resecarch organizations are
participating in the in-service training for Sudancse researchers by
providing opportunities for training at their headquarters and in the
Sudan. The three Facilties of Agriculture, Institute of Animal
Production, and Facul.y of Veterinary Sciences in the Sudan have training
programs for B.Sc. and M.Se. degrees.  The M.Sc. program, in many cases,
is supported by donors. Most of the teaching statf in these institutions
have Ph.D.s from British and North American universities.

Research results of national programs of ARC, LVRA, and APRA, and
collaborative rescarch with regional and international organizations, play
a great role in participating in the generation of political support for
agricultural research (Table 17.7). University research is aiming more
toward publishing articles; and its results are not adapted and verified
in farmers’ fields.  Thus, it has less role in generating political
support.  Production performance of the production corporations and
feedback to decision makers have the major role in generating political
support by requesting turther implemetation of research results.

External support to research is provided directly by a number of
donors throu'h financing research projects, and by executing collaborative
and joint ruseacch projects with international and regional organizations
(Table [1.8). Requests for external support come to MFEP from various
research institutions for preliwinary approval. Final approval is decided
by the Cabinet.  small research projects are dealt directly between
research institution and donors tollowed by the approval of the
Government. While large rescarch projects are dealt directly with the
Govermment and the concerned research institutions. In this case
negotiations with donors are held with the MFEP,

ARC, APRA, and LVRA participate in the meetings of the MAR and MANR
’ I g
for setting agricultural scctor goals. Donors and internationa
BAag g

development agencies advise, through their studies, on sector goals.

¥ 4 4
Production corporations execute their production projects to achieve the
production goals (Table 11.9).

Resource allocation within the agricultural sector is influenced by
donors financing specific activities as well as by various requests from
agricultural sector institutions, i.e., services, research, extension,
production corporations, sugar companies, and rural and agricultural
development projects {(Table [1.10).



There is no comprehensive national research strategy. Research
strategy for APRA and LVRA is prepared by committees and approved by MAR.
However, ARC is the only research institution governed by a board of
directors. Its rescarch strategy is formulated by the board and approved
by the Minister of MANR. Donors could influence research strategy by
financing specific researh projects. International and regional research
institutions influence the strategy thrcugh their participation in the
joint research projects (Table TI.11)

Research is executed by specialized national agencies. ARC, APRA and
LVRA are the leading research institutions of the public sector. Other
research is executed by universities and colleges. International and
regional organizations execule joint research programs with various
nacional institutions, mainly with ARC, APRA and LVRA (Table II.12).
Finance to research comes from Government, the annual budget which is
mainly covering salaries up to 80%, from national production corporations,
and from donors. Exlension agencies participate in research by helping in
the execution of on-farm triais. The rural development projects
participate in rusearcn by ecarrving out verification trials (Table IT. 12).

Transter of technology is a complex system in Sudan. It is the task
of the AFI, APCEU, Rural Development Projects, NAEA, RAEU, WSDP, and
others (Table T0.17). Tl private and multilateral production companies,
and the private poultry industry are verifying and adopting their own
techinology.  For instance, the multilateral Arab Sudancse Blue Nile
Agricultural Company has its testing farm at Agadi to verify maize,
sunf lower, sesame, and millet seed for its own use in their production
tarms.  Such a complex system is, however, performing an esseatial
technology transfvr function and their agents are located close to tenants
of the production corporations and farmers in their fields., Most of the
rescarch projects rinanced by donors are covering the technology transfer
activities as parts of these projects,

Loans and production inputs are previded by public production
corpocations, rural development projects, sugar companies and ABS.
Marketing scrvices for output are provided by public agencies, e.g., APPC,
5CC, SOSC, and LMMC (Table I1.14). Donors are financing production
inputs, especially for the public corporations.

In the evaluation ot bfiepact, donors participate in resource and
project eviluation. Task forces are the main tool for evaluating specific
projects and carrying out studies (Table I[1.15%). The research system
participates, at the individual scientist level, in these tash forces.

In marketing and commercial iutervention, the CA, CHS and CM decide
and approve the bilateral agreements, pricing of main output, cxchange
rate, and subsidies on staple food and production inputs (Table I1.16).
The production corporations, unions of farmers, unions of tenants, and
others, provide information on cost of production and marketing services
to the decision makers.

Fragmentation of technology generation, assessment and transfer
programs is the main characteristic of Sudan's technology generation and
transfer systems. Thervetore, there is need for a systematic planning and
programming of agricultural research.
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Once program priorities, resource allocation and strategic planning
at the macro-level are defined by the propsed SARC, it is at least as
important to identify long-term priorities for research activities at
national, institute, and program levels.

The long-term plan describes the kind of research identified by the
system scientists as necessary to meet the short- and long-term needs of
agriculture development. It will help in projecting and using resource
efficiently, and will link rescarch with technology transfer systems and
users.

Systematic planning and programming of agricultural research will
ensure an efficient monitoring and evaluation system to measure research
resulcs against planned objectives, Introduce interim adjustments, and
generate feedback for future planning. The efficient monitoring and
evaluation system, therefore, will ensure program relevance, quality and
optimal resource use.

\ol
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C. Recommendations for Improving the ATMS Functions

From the above functional analysis of the Sudanese ATMS, the
following issues need careful consideration.

l. Contribution of national research institutions into the formation of

macro-policies
Technology-generating institutions' - mainly ARC, APRA and LVRA -

role in policymaking is absent. Economists from Khartoum University
participating in task forces, NCR task forces, ABS, LMMC, PAEA, SCC, and
S05C statistical and econumic studies are the national! soucces
contributing in their advisory role Lo the macro-policy formulation.
While production corporations, through their production performance and
producers, through their requests, are influencing macro-policy
formulation (Table [[.4). Thus, technology-generating institutions should
strengthen their cconomic studies in collaboration with other
organizations in the agricultural sector, e.g., production corporations,
te contribute in developing agricultural policies. These studies will
influence decision making concerning macro-policy issues, e.g., exchange
rale, pricing, subsidies, cte.

2. National agricultural research policy

The role of technology-generating institutions in setting
agricultural sector goals is timited to the participation of ARC, APRA,
and LVRA in joint meectings at the MANR and MAR (Table TI1.9). Research
strategies arc decided for ARC by its Management Board, and for APRA and
LVRA by comrittecs (Table II. 11). Thus, there is reed for a
comprehensive national agricultural research policy. This policy is the
key step in translating national development objectives into a research
program. The lack of a clearly formulated research policy and plans often
results in fragmented research programs. Setting research priorities and
allocating resources to meet detined development objectives will overcome
fragmentation of research programs and attract donors to assist in
achieving these defined objcctives.

3. A proposed centralized authority: Sudan Agricultural Research Council

(S£RC) N

Implementing the above two recommendations calls for institutional
mechanisms at the national level within the general policy frame in the
form of a centralized authority to develop agricultural development and
agricultural research policies. This centralized authority could be
established in the form of a4 <ouncil, c.g., Sudan Agricultural lLesearch
Council (SARC), responsible Lo the ministries concerned with agriculture,
livestock, forestry, and natural resources development.,

This proposed SARC could combine functions and responsibilities in
agricultural research policy formulation and research coordination at the
national level of the present ARC Council (Management Board), and the
Agricultural Research Council of the NCR. The membership of SARC should
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include representatives of various parties interested in agricultural
research und development, such as, ministries, production corporations,
research institutions, universities, development agencies, extension,
farmers organizations, etc.

4. Technology generation, assessment, and transfer,

The absence of a comprehensive national agricultural research policy
has led to fragmentation of technology generation, assessment and transfer
programs. In turn, this has led various research and development
institutions to seek donor support to finance technology generation and/or
transfer projects, which probably are of minor priority to Sudan (Tables
I'l. 12, 13). Theretore, the need for a systematic planning and
programming of agricultural research in the Sudan is obvious.

A national agricultural research system is concerned with determining
a research program, implementing it, and communicating findings
appropriately
to rhose who need them.

The planning and programming of agricultural research is an ongoing
process and goal oriented, involving rational decision making and
optimizing means and use of resources. Determining the research program
is associated with decisions over time at national, institutional,
operational, and researcher levels. While decisions are made
independently at various levels, the levels are connected by th» flow of
information downwards and upwards through the system.

Once program priorities, resource allocation and strategic planning
at the macro level are defined, it is at least as important to identify
long-term priorities for research activities at national, institute, and
program levels. The resulting long-term plans describe the kinds of
research identified by system scientists as necessary for meeting the
needs of agricultural development. Thus, the research institutions in
Sudan need to formulate their realistic research programs that will assure
program relevance and effectiveness. This will help in using resources
efficiently, placing increased emphasis on using interdisciplinary teams
for problem sclving, developing national networks, and linking research
with the technology transfer system and users.

Individual scientists participate in research impact studies through
their participation in ministry and/or developi.ent project task forces
(Table II. 15). To ensure effective research program formulation,
implementation, interpretation of results, and adoption of technologies,
there is need for a monitoring and evaluation system. This system will
provide the mcane for measuring results against planned objectives,
introduce interim adjustments, and generate feedback for future planning.
In aadition, it will ensure program relevance, quality, and optimal
resource use,
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SUDAN ATHS Functional Analysis
Table II.1. -

ACRONYM INSTITUTION NAME

ABS Agricultursl Bank of Sudan

ACSAD Arab Center for the Studies of Arid Zones and Dry Lands

ADB African Development Bank

ADDF Abu Dhabi Furd for Development

AFESD Arab Fund for Economic and Social Development

AF1 Agricultural Field Inspectorates

AHCANR Abu Haraz college of Agriculture and Natural Resources

ANCANR Alxs Naama college of Agriculture and Watural Resources

AOAD Arab Organization for Agricultural Development

APCEU Agricultural Production Corporations Extension Units

APPC Animal Production Public Corporation

APRA Animal Production Resecorch Administration

ARC Agricultural Research Corporation

AVRDC Asian Vegetable Research and Development Center

BNAPC Alue Nite Agriculturat Production Corporation

8NIARDP Blue Nile Integrate Agricultural and Rural Development Project

CA Constituent Assembly

(o] Comnercial Banks

CHS Council of Head of State

CIAT Centro Interracional de Agricultura Tropical

ClBC Commonweatth Institute of Bistogical Control

CIMMYT Centro Internacional de Mcjoramiento de Maiz y Trigo

cip Centro International de La Papa

CH Council of Ministers

DAEFE Departmert of Agricultural Engincering, Faculty of Enginecering,
uni.of Khartouwa

DANIDA Danish International Development Agency

DATS Department ot Agriucliural Technicians, Shambat

DFSS Department of Forestry Studies, Soba

DSRC Development Studies and Research Centre, University of Khartoum

DVAHK Department of Veterinary and Animal Husbandry, Xuka

EAPC Equatoria Agricultural Production Corporation

ECA Economic Coumision for Africa

EEC European Economic Community

FACC Foreign Agrochemical Companies

FAQ Food and Agriculture Organization

FASUG Faculty of Agricultural Sciences, University of Gezira

FAUK Faculty of Agriculture, Univesity of Khartouns

FF Ford Foundation

FINIDA Finish International Development Agency

FNRESUJ Faculty of Natural Resources and Environmental studias, University
of Yuba

FSC fForeign Seed Companies

(2% Faculty of veterinary Sciences, University of Khartoum

Farmers Private farmers

Fisherman Fisherman

GAPC Gash Agricultural Production Corporation

GT2 German Agency for Technical Cooperation

Glob, 2000 Global 2000
HRU Hydrobiological Research Unit, University of Khartoum



TAEA
TAPUK
IBPGR
1BRD
1CARDA
ICRAF
ICRISAT
IDRC
1ESUK
1FAD
11TA
ILCA
ILRAD
IMF
INTSOMIL
INTSOY
IRRI
ISNAR
JMRDP
KDF

KFW
LMMC
LVRA
Livestock
MANR
MAR
MCCS
MFC
MFEP

Ml

MIN
NAEA
NAPC
NCR

ND
NHAPC
NMAPC
NMRDP
NSAHANR

NTC
OAU
ODA
OPEC
PAEA

PHAPC
PPl
RAFY
RAPC
RF
SAPC
SAREC
scC
SDF
SDHANR

SDMAR
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International Atomic Energy Agency

Institute of Animal Production, University of Khartoum
International Board for Plant Genetic Resources

International Bank for Reconstruction and Development
International Center for Agricultural Research in the Dry Areas
International Council for Research in Agroforestry
International Crops Research Institute for the Semi-Arid Tropics
International Development Research Centre

Institute of Environment Studies, University of Khartoum
International Fund for Agricultural Development

International Institute for Tropical Agriculture
Internationat Livestock Center for Africa

International Laboratory for Research on Animla Disesases
International Monetary Fund

International Sorghum and Millet Program

International Soybean Program

International Rice Rescarch Institute

Internationol Service for National Agricultural Research
Jebel Marra Rural Development Project

Kuwaiti Fund for Development

German Bank for Development

Livestock and Meat Marketing forporation

Laboratories and Veterinary Rescarch Administration
Livestock owners

Ministry of Agriculture and Natural Resources

Ministry of Animal Resources

Ministry of Commerce, Cooperation and Supply

Hechanized Farming Corporation

Hinistry of Finance and Economic Planning

Ministry of Irrigation

Ministry of Industry

National Agricultural Extension Administration

Northern Agricutlural Production Corporation

National Council for Research

Netherland Development Agencies

New Halfa Agricultural Production Corporation

Nuba Mountains Agricultural Production Corporation

Nuba Mountains Rural Development Project

National Seed Administration, Ministry of Agriculture and Natural
Resources

National Tobacco Company

Organization of African Unity

Overseas Development Administration

OPEC Fund for International Uevelopment

Plan. and Agric. Economic Admin., Ministry of Agriuclture and
Natural Rescurces

Private and Multitateral Production Companies

Private Pcultry Industry

Regional Agricultural Extension Units

Rahad Agricultural Production Corporation

Rockefeller Foundstion

Suki Agricuttural Production Corporation

Swedish Agency for Research Cooperation with Developing Countries
Sudan Cotton Company

Saudi Fund for Development

Service Department of the Ministry of Agriculture and Natural
Resources

Service Depratments of the Ministry of Animal Resources

N



SEUGB
SF

SGB
S0SC
SUER
Sugar Com.
TAPC
Tenants
UNDP
UNEP
UNIDO
USAID
VEA

Wi
WNAPC
WSoP
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Socio-Economic Unit, Sudan Gezita Board
Abdelhameed Shuman Foundation

Sudan Bezira Board

Sudan 0il Seed Company

Socio-Economic Unit, Rahad Agricultural Corporation
Sugar Companies

Tokar Agricultural Production Corporation

Tenants

United Nations Development Program

United Nations Environment Programme

United Nations Industrial Development Organization
United States Agency for International Development
Veterinary Extensfon Administration

Winrock International

White Nile Agricultural Production Corporation
Western Sudan Development Project
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SUDAK ATHS Functional Analysis

Table II.2.  .oozece-

Sub-Sector and Purpose of Institution

INSTITUTION PURPOSE

** SUBSECTOR: Donor

ADB
ADDF
AFESD
DANIDA
ECA
EEC
FAQ
FF
FINIDA
GTZ
1AEA
IBRD
IDRC
Irnd
IMF
KDF
KFY
ND
ODA
OPEC
RF
SAREC
SDF
SF
UNDP
UNEP
UNIDO
USAID
Wi

provide funds
Providing funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds for Sudan Government
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds
Provide furdds
Provide funds
Provide funds
Provide funds
Provide funds
Provide funds

** SUBSECTOR: Generating

ACSAD
AHCANR
ANCANR
AQAD
APRA
ARC
AVRDC
CIAT
cisc
CIMHYT
cip
DAEFE
DATS
DFSS
DSRC
DVAHK
FASUG
FAUK

Plan, fund and execute res. pro. inservice tr. sc.
Teaching. Plan & execute limited res. progrom
Teaching plan & execute limited res. program

Plan and fund agricultural development studies
Plen and execute res. programs

Plan, and execute res. programs

Plan, execute res. projects

Exch. plant germplasm res.,plan & exec. res. proj.
Plan and execute res. projects

Plan & fund res. projects inserv. train scientists
Plan and exe. res. proj. inservice training scien.
Teaching. Plan & execute res. programs

Teaching. Plan & execute limited res. programs
Teaching. °lan & execute limited res. programs
Teaching. Plan & execute res. programs

Teaching. Plan & execute limited res. programs
Teaching. Plan and execute res. programs

Teaching. Plan and execute res. program

\/\7)



FNRESUJ
FVS
Glob. 2000
HRU
1APUK
IBPGR
ICARDA
ICRAF
ICRISAT
TESUK
HITA
ILCA
[LRAD
INTSOMIL
INTSOY
IRRI
I3NAR
LVRA
NCR

OAU
PAFA
SEUGB
SUER

** SUGSECTOR:
CA

CHS

CM

MANR

MAR

MCCS

MFEP

M1

MIN

** SUBSECTOR:
ABS
BMIARDP
CB
JMRDP
LMMC
HHKDP
NSAMANR
NTC
SCL
SDMANR
SDMAR
Sosc
wsopP

** SUBSECTOR:
AF]

APCEU

NAEA

RAEU

VEA
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Teaching. Plan & execute res. programing

Teasching. Plan & execute res. programs

Plan, and exccute res. projects

Teaching. Plan & execute res. programs

Teaching. Plan & execute res. programs

Exchange plant germplasi res.,in-service training
Plan, fund and execute res. pro. inserv. tr. sc.
Plan, execute res. projects

Plan, fund and exccute res. proj.in-serv. tr. sc.
Teaching., Plan & execute res. program

Plan and exe. res. proj. in-ser. training scienti.
Plan and exec. res. proj. in-serv. training scien.
Plan and exe. res. proj. in-ser. training scienti.
Plan, and execute res. project

Plan, and execute res. projects

Plan & fund res. projecis

Plan & exe. rescarch manag. proj. in-serv. tr. sc.
Plan and exccute res. programs

Coordination of research

Plan and cxecute agr. studies

Plan and exccute socio-eccnomic studies

Ptan & execute socio-economic studies

Plan & exec. socio-eco. studies in the Rahad sche.

Palicy
Decide on policy
Decide on Policy
Decide on policy
Ag. production policies & services
Animal production policies & services
Formulation of marketing and price policies
Macroeconomic policies, planning, financing
Mana. of water resour. and prov. of irri. servi.
Policies and services of agro-industries

Services

Provide cash and kind loans, storage

Provision of integrated agric. & rural services
Finance local, import-export trade

Provision of intergrated agric. & rural services
Provide livestock marketing services

Provision of integratcd agri. & rura! services
Multipl. certific. and dist. of improv. seeds
Provide tobacco marketing services
Provide cotton marketing services
Provide agriculturatl scrvices
Provide livestock services
Provide oilseed marketing services
provision of integrated agri. & rural services

Transfer
Technology transfer
Technology transfer
Technology transfer
Technology transfer
Technology transfer



** SUBSECTOR: User

APPC
BNAPC
EAPC

FACC

FSC
Farmers
Fisherman
GAPC
Livestock
KFC

NAPC
NHAPC
NMAPC
PHAPC

PP

RAPC

SAPC

SGB

Sugar Com.

TAPC
Tenants
WHAPC

Dairy, poultry & fish: production and marketing
Production of crops, rural development
Production of crops, rural development
Production of crops, rurat development
Production of crops, rural development
Production and marketing of crops

Fishing and sales

Production of crops, rural development
production and marketing of livestock

Provide services for mechanized farming
Production of crops, rural development
production of creps, rural development
Producticn of crops, rural development
Production and marketing of crops

Production and marketing of poultry & poul. prod.
Production of crops, rural development
Production of crops, rural development
Production of crops, rural development
Production, processing and marketing of sugarcane
Piroduction of crops, rural development
Production and marketing of crops

Production of crops, rural developennt



INSTITUTION MACRO

POLICY

** SUBSECTOR: Donor

ADB
ADDF
AFESD
DANIDA
ECA
EEC
FAQ
FF
FINIDA
(¥4
TAEA
1BRD
1DRC
1FAD
IHF
KDF
KFW
ND
00A
OPEC
RF
SAREC
SDF
SF
UNDP
UNEP
UNIDO
USAID
wi

** SUBSECTOR: Generating

ACSAD
AHCANR

Advise
Advise
Advise
None
Advise
Advise
Advise
None
None
None
Nona
Advise
None
Advise
Advise
Advise
Nonhe
None
Advise
None
None
None
Advise
None
Advsise
None
Advise
Advise
None

None
None

INTERSECTOR
ALLOCATION

Finance
Finance
None
None
Advise
Advise
Advise
None
None
None
None
Advise
Nohe
Advise
Advise
Finance
None
None
Advise
None
None
None
Finance
None
Advise
None
Advise
Advise
None

None
None

HUMAN
RESOURCES

Finance
None
Fincnce
Finance
None
Finance
Participate
Finance
Finance
Finance
Participate
Finance
Finance
Finance
None

None

None
Finance
Finance
Finance
Finance
Finance
None
Finance
Finance
Participate
Participate
Finance
Participate

Participate
Request

POLITICAL
SUPPORT

Inform
None
None
None
None
None
Inform
None
XNone
Kone
None
Inform
None
Inform
None
None
None
None
None
Participate
None
None
None
None
inform
Inform
Inform
Inform
None

Participate
Inform

EXTERNAL
SUPPORT

Finance
None
None
None
None
Finance
Finance
Finance
None
Finance
Finance
Finance
Finance
Finance
None
None
None
Execute
Finance
Finance
Finance
None
None
Finance
Finance
Execute
None
Finance
Finance

Execute
Request

SECTOR
GOAL

None
None
None
None
None
None
Advise
kone
None
None
None
Advise
None
Advise
Advise
None
None
None
None
None
None
Nore
None
None
Advise
Advise
None
Advise
None

None
None

SUDAN ATMS Functional Analysis

Institutional Roles

RESOURCE
ALLOCATION

Finance
Finance
Finance
None
None
finance
None
None
None
None
None
Finance
None
Finance
Finance
Finance
Kone
None
Finance
Finance
None
None
Finance
None
Finance
Finance
None
Finance
None

None
None

RESEARCH
STRATEGY

finance
None
None
Kone
None
Finance
Finance
Finance
None
None
Finance
Finance
Finance
Finance
None
None
None
None
Finance
Finance
Finance
None
Ncne
Finance
None
Finance
None
Finance
None

Inform
None

TECHNOLOGY
GENERATION

None

None
finance
Finance
Participate
Finance
Finance
Finance
Finance
Participate
Execute
Finance
Finance
Finance
None

None

None
Finance
Finance
Finance
Finance
Finance
None
Finance
Finarce
Finance
Finance
Finance
Participate

Execute
Execute

TECHNOLOGY
TRANSFER

finance
Finance
Finance
Finance
None

Kone
Participate
None

None
Participate
None
Firance
Finance
Finance
None
Finance
None
Participate
None
Finance
None

None
Finance
None
Finance
None

None
Finance
None

Participate
Participate

SUPPORT
SERVICES

Finance
Finance
None
None
None
Finance
None
None
None
None
None
finance
None
Finance
Participate
Finance
None
Nore
Finance
Finance
None
None
Finance
None

F oance
Finance
Finince
Firance
None

None
None

IMPACT
EVALUATION

Participate
Participate
None
Participate
None
None
Participate
Participate
Participate
None
None
Participate
Participate
Participate
None
Participate
None
None
Participate
None
None
None
Participate
None
Participate
Participate
None
Participate
Participate

Participate
None

MARKETING

None
None
None
None
None
None
Inform
None
None
None
None
Inform
None
None
Inform
None
None
None
None
None
None
None
None
None
Inform
None
Inform
Inform
None

None

9t



ANCANR
ACAD
APRA
ARC
AVRDC
CIAT
cIsec
CIMMYT
CipP
DAEFE
DATS
DFSS
DSRC
DVAHK
FASUG
FAUX
FNRESUJ
Fvs
Giob. 2000
HRU
TAPUK
18PGR
ICARDA
ICRAF
ICRISAT
1ESUK
11TA
ILCA
ILRAD
INTSOMIL
INTSGY
IRRI
ISNAR
LVRA
NCR

QAU
PAEA
SEUGB
SUER

** SUBSECTOR: Policy

CA
CHS

None
Advise
None
Nene
None
Lone
None
None
None
Ncne
None
None
Acdvise
None
None
Advise
None
None
Ncne
None
None
None
None
None
None
None
Nore
None
None
None
None
Jone
None
None
Advise
None
Advise
None
None

Decide
Decide

Kone
done
None
None
Nona
None
None
None
None
None
None
None
Advise
None
None
Advise
None
None
Hone
None
None
None
None
None
None
None
None
None
Hone
None
None
None
hone
None
Acvise
None
Advise
None
None

Decide
Decide

Request
Finance
Request
Reqguest
None

None
Farticipate
Participate
Farticigate
Request
Request
Request
Request
Request
Reguest
Request
Request
Request
None
Reguest
Reguest
Participate
Participate
Participate
Participate
Request
Participate
Participate
Participate
Finance
None
Participate
Participate
kequest
Decide
Finance
Regquest
Request
Request

Ncne
None

Inform
Inform
Participate
Participate
None

None

None
Participate
Participate
Inform
inform
Inform
Inform
Inform
Inform
inform
Inform
Intorm
Participate
inform
inform
Participate
Participate
None
Participate
Inform
None
Participate
Participate
Participate
None

None

Inform
Participate
Participate
None

Inform
Inform

Inform

None
None

Request
Execute
Request
Request
None

None

Ex cute
Execute
Execute
Request
Request
Request
Reguest
Request
Reques?t
Reques?
Reguest
Request
Ereccute
Request
Request
Erecute
Execute
Execute
Execute
Reauest
None

Execute
Execute
Execute
None

None

Execute
Request
Regquest
None

Reguest
None

Kore

Decide
None

None
Advise
Participate
Participate
None
None
None
None
hore
Advise
None
Nong
Agvise
None
Advise
Advise
2dvise
Agvise
Nene
Advise
Advise
None
None
wone
None
Advise
None
None
None
KNone
None
Kene
none
Participata
Acvise
KNone
Execute
None
None

Decide
Decide

None
None
Reguest
Request
None
Nene
Nene
None
None
None
None
None
None
None
Nene
None
None
None
None
KNoneo
Nong
Sne
None
None
Kone
None
None
None
Ncne
None
None
None
None
Reguest
None
None
Request
None
None

Decide
Decide

None

Nene

Decide
Decide

None

Nene

None
Participate
Participate
None

None

None

None

None
Participate
Participate
Participate
Particicate
Participate
Hone
Farticipate
Farticipate
Farticipate
None
Farticipate
Participate
None
Participate
Participate
Participate
None

None
Participate
Decide
Farticipate
None

Advise

None

Kcne

None
None

Execute
Exelute
Execute
Execute
Execute
Execute
Participate
Execute
Execute
Zxecute
Execute
Execute
Execute
Execute
Exccute
Execute
Execute
txecute
finance
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Finance
Participate
Execute
Execute
Execute
Coordinate
None
Execute
Execute
Execute

Decide
Decide

Participate
None
Participate
Participate
None
None
None
None
Participate
None
Participate
Participate
Participate
Participate
Farticipate
Participate
Participate
Participate
Participate
None
hone
None
Participate
None
Participate
None
None
None
None
None
None
Kene
None
Participate
None
Nor.e
Participate
Participate
Paricipate

Decice
Decide

None
None
None
None
None
None
Kone
None
None
None
None
None
None
None
None
None
None
Ncne
None
None
None
None
None
None
None
None
None
None
None
Nore
None
None
None
None
None
None
None
None
Ncne

Decide
Decide

None
Participate
Participate
Participate
None

None

None

None

None
Participate
None

None
Participate
None
Participate
Participate
Barticipate
Participate
Participate
Participate
Participate
None

Parti pate
None
Participate
Participate
None

None

None

None

None

None
Participate
Participate
Participate
None
Execute
Participate
Participate

None
None

None
Inform
None
None
None
None
None
None
None
None
None
None
inform
None
Inform
Inform
Inform
inform
None
None
Inform
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
Inform
Inform
Inform

Decide
Decide

LET



MANR
MAR
MCCS
MFEP
M
MIN

** SUBSECTOR:
ABS
BNIARDP
o]
JMRDP
LMNC
NMRDP
NSAMANR
NTC
scc
SDMANR
SDMAR
£0sC
wsop

** SUBSECTOR:
AFI

APCEU

NAEA

RAEU

VEA

** SUSSECTOR:
APPC
BNAPC
EAPC
FACT
FSC
Farmers
Fisherman
GAPC
Livestock
MFC
NAPC
NHAPC

Decide
Participate
Participate
Participate
Execute
Participate
Participate

Services
Advise
None
None
None
Advise
Nona
Advise
None
Acdvise
Novne
None
Advise
None

Transfer
Mone
None
None
None
None

User

Inform
Inform
Inform
None
None
Request
Request
Inform
Request
None
inform
Inform

Decide

Request
Request
Request
Execute
Request
Request

Inform
None
None
None
None
None
None
None
None
None
None
None
None

None
None
None
None

None
None
None
None
None
None
None
None
None
None
None
None

Decice

Execute
Execute
Execute
Finance
Execute
Execute

Execute
Request
None
Request
Request
Reguest
Request
Non2»
None
Request
Request
None
Request

Request
Request
Request
Request

Request
Reqguest
Request
None
None
None
Nonz
Requcst
None
Request
Request
Request

None

Inform
Inform
Inform
Decide
Inform
Inform

Inform
None
None
None
Inform
None
None
None
Inform
None
None
Inform
None

None
None
None
None
None

Request
Request
Regquest
None
None
Inform
None
Request
kore
Reguest
Request
Request

Decide
Request
Request
Request
Decide
Request
None

None
Request
None
Request
None
Request
Request
None
None
Request
Request
None
Request

None
None
Request
None
None

None
None
None
Participate
Participate
None
None
Nore
None
None
Nore
None

Decide
Decids
Decide
Participate
Decide
becide
Participate

Participate
Execute
None
Execute
Participate
Execute
Participate
None
Participate
Participate
Participate
Participate
Execute

None
Hone
Participate
None
Participate

Execute
Execute
Execute
None

None
Participate
Participate
Execute
Participate
Execute
Execute
Execute

Decide
Execute
Execute
Participate
Execute
Execute
Participcte

Request
Request
Participate
Request
Request
Request
Regquest
None
None
Reguest
Request
None
R2quest

Request
Request
Request
Request
Request

Request
Request
Request
None
None
None
None
Reguest
None
Request
Request
Request

None
Decide
Decide
None
Decide
None
None

None
Participate
None
Participate
None
Participate
Participate
Kene
Farticipate
Participate
Participate
None
Participate

Participate
Participate
Participate
Participate
Participate

Participate
Participate
Participate
None

None

Inform
Inform
Participate
Inform
Participate
Participate
Finance

Oecide
secide
Decide
Participate
Finance
Participate
Participate

Participate
Participate
Kone
Participate
Execute
Participate
Participate
Execute
Execute
Participate
Participate
Execute
Participate

Participate
Participate
Participate
Participate
Participate

Finance
Finance
Participate
Execute
Execute
Participate
Kone
Finance
None
Finance
Finance
Finance

Decide
Decide
Decide
Participate
Finance
Participate
Participate

Participate
Execute
None
Exccute
None
Execute
Execute
None

None
Participate
Farticipate
None
Execute

Execute
Execute
Execute
Execute
Execute

Execute
Execute
Execute
Participate
Participate
Request
Request
Execute
Reguest
Execute
Execute
Execute

Decide
Decide
Decide
Participate
Finance
Participate
Participate

Execute
Execute
Finance
Execute
Exccute
Execute
Execute
Execute
Execute
Execute
Execute
Exacute
Execute

Execute
Execute
Execute
Execute
Execute

Execute
Execute
Execute
Execute
cxecute
Kone

Norie

Execute
None

Execute
Execute
Execute

Request
Execute
Execute
Participate
Finance
Participate
Participate

Participate
Execute
None
Execute
Participate
Execute
None

None
Participate
None

None
Participate
Execute

None

Participate
Participate
Participate
Participate

Participate
Participate
Execute
None

None

None

None
Participate
Kone
Participate
Participate
Participate

Decide
Participate
Participate
Participate
Participate
None
Participate

Execute
None
Execute
None
Advise
None
None
Execute
Execute
None
None
Execute
None

None
None
None
None
Nnne

Execute
Participate
Participate
None

None
Participate
Participate
Participate
None
Participate
Participate
Participate

8EI



KMAPC
PMAPC

PP1

RAPC

SAPC

SGB

Sugar Com.
TAPC
Tenants
WKAPC

Inform
inform
Requesz
Inform
Inform
Inform
Request
Inform
Request
Inform

None
None
None
None
None
None
Kene
None
None
None

Request
Kone

None

Request
Reguest
Request
Request
Request
None

Request

Request
None
None
Request
Request
Request
{nform
Reguest
Inform
Request

None
Request
Request
Kone

Hone
None
None
None
Nene

Execute
Execute
Participate
Execute
Execute
Execute
Execute
Execute
Participate
Execute

Request
None

None

Request
Request
Request
Request
Reguest
Nona

Reguest

Participate
Particip=:e
Inform
Finance
Participate
Finance
Participate
Participate
Inform
Participate

Finance
Participate
Participate
Finance
Fipance
Finance
Finance
Finance
Participate
Finanze

Execute
Execute
Execute
Execute
Execute
Execute
Execute
txecute
Request
Execute

Execute
None

None

Execute
Execute
Execute
Fxecute
Execute
None

Exacute

Participate
None

wwne
Participate
Participate
Participate
Execute
Participate
None
Participate

Participate
None

None

Participate
Participate
Participate
Participate
Farticipate
Participate
Participate
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SUDAN  ATMS Functional Analysis

Table II.4.  ooiiiioccceccoccsscoccces.o.

Macro Policy Forimation

INSTITUTION MECHANISM TO INFLULNCE MACROECONOMIC POLICIES

** MACRO POLICY ROLE: Advise

ABS
ADB
ADDF
AFESD
ACAD
DSRC
ECA
EEC
FAO
FAUK
{BRD
[FAD
IMF
KDF
LMMC
NCR
NSAMARR
00A
PAEA
scc
SDF
SCSC
ukop
URIDO
USAID

Lobbying end projects

Projects, studies and meetings
Projects

Piojects

Studies

Task forces committees

Studies and meetings

Evaluation of technical studies
Projects, studies, workshops and annual meeting
Economists in task forres
Projects, studies, annual meeting
Project, annual meeting, studies
Heeting, cvaluations of economy
Projects

Stat: lics and stuuies

Task forces

Projects

Project, studies

Statistics and studies
Statistics and studies

v S

Ltuiiecics and studies

Technical studies & projects
Projects

Project, studies, workshops

** MACRO POLICY ROLE: Decide

CA
CHS
CM

Exchange rate, prices, employment
Exchange rate, prices, employment
Exchangc rate, policy, employment

** MALRO POLICY ROLE: Execute

HFLP

Financing programs

** MACRO POLICY POLE: Inform

APPC
BNAPC
EAPC
GAPC
NAPC
NHAPC
NHAPC
PMAPC
RAPC
SAPC
SGB
TAPC
WNAPC

Project

Prou. performance
Prod
Prod. performance
Prod. performance
prod. performance
Prod. performance
Proed. performance
Pred, performance

Prod. performance
Production performance
Prod. performance
Prod, performance

performance
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Y* MATID POLICY ROLE: Participate

MARD
MAR
MCCS
L}
MIN

Cabinet
Cabinet
Cabinet
Cabinet
Cabinet

meetings
meetings
meeting
meet’ ngs
meeting

** MACRO POLICY ROLE: Request

Productivity, unions, farmers groups
Productivity, union

Productivity union

Input availability, prices

Prod. performance

Productivity, union

Farmers
fisherman
Livestock
PPl

Sugar Com.
Tenants
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) SUDAN ATHS Functional Analysis
Table II.5.  _ooicircsscssscccccsss—ccssoccoe

Intersectoral Resource Allocation

INSTITUTION MECHANISH TO INFLUENCE INTERSECTORAL RESOURCE ALLOCATION

** INTERSECTORAL ROLE: Advise

DSRC Economists in committees
ECA Studies

EEC Projects

FLO Project proposals

FAUK Economist in comittees
1BRD Financing projects

IFAD Financing projects

IMF f.nancing policy reforms
NCR Studies & task forces
ODA Financing projects

PAEA Studies, statistics

UNDP Financing projects

UNIDO Financing projects

USAID Financing projects

** INTCRSECTORAL ROLE: Decide

CA Budgeting
CHS Budgeting
CH Budgeting

** INTERSECTORAL ROLE: Execute
MFEP Allocating of budyet

** INTERSECTORAL ROLE: Finance

hDB Financing projects
ADDF Financing projects
KDF Financing projects
SOF Financing projects

** INTERSECTORAL ROLE: Inform
ABS Allocation of loanable funds

** INTERSECTURAL ROLE: Request

MANR Cabinet meetings
MAR Cabinet meetings
MCCS Cabinet meeting
Ml Cabinet meeting
MIN Cabinet meeting

%



Table II.6.
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SUDAN ATMS Functional Analysis

Human Resource lssues

INSTITUTION MECHANISM TO DEVELOP HUMAN RESOURCES

** HUMAN RESOURCES ROLE: Decide

CH
NCR

Approval of proposals
Planning training needs

** HUMAN RESOURCES ROLE: Execute

ABS
MANR
MAR
MCCS
Mi
MIN

Planning
Planning
Planning
Planning training needs
Plarning training needs
Planning training needs

** HUMAN RESOURCES ROLE: Finance

ADB
AFESD
ADAD
DANIDA
EEC

FF
FINIDA
GT2
{BRD
1URC
IFAD
INTSOMIL
MFEP
ND

0AU
0DA
OPEC
RE
SAREC
SF
UNDP
USAID

In-service training

In-service training

In-service training (short-term)
In-service training (short-term)
Post-graduate studies
Post-graduate + in-service
In-service training

In-sarvice training

Post graduate training

Post groduate training in-service
Post-groduate, inservice training
In-service training

Finance training

In-service (short-term)
In-service training
Posc¢-gruduate, in-service training
Post-graduate, inservice training
Post-graduate, post-doctrate
In-service training (short-term)
Studies and workshop

In-service training

Post graduate training

** HUMAN RL'(JKCES ROLE: Participate

ACSAD
clac
CIMMYT
cIp
FAO
1AEA
18PGR
ICARDA
ICRAF
ICRISAT
11TA
TLCA
ILRAD

In-service at our facilities
In-service training
In-service training
In-service training
In-service training
In-service training
In-service training
In-sarvice ot our facilities
In-service training
In-service training
In-service troining
In-service training
In-service training

VT
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IRRI In-service training
ISNAR In-service training
UNEP In-service training
UNIDO In-service training
L)) Studies, workshops

** HUMAN RESOURCES ROLE: Request

AHCANR Planning its own, technician training
ANCANR Planning its own, technicians training
APCEU Planning

APPC Planning

APRA Planning training needs

ARC Planning training needs

BNAPC Planning

BNIARDP Planning

DAEFE Planning its own, execute others

DATS Planning its own, technicians training
DFSS Planning its own, technicians training
DSRC Planning its own, executing others
DVAHK Planning its own, technician training
EAPC Planning

FASUG Planning its own, execute others

FAUK Planning its own, execute others
FNRESUJ flanning its own, execute others

FVS Planning its own, execute others

GAPC Planning

HRU Planning its own, execute others
$APUK Planning its own, execute others
TESUK Planning its own, execute others
JMRDP Planning

LMMC Flanning

LVRA Planning trezining needs

MFC Planning

NAFA Planning

HAPC Plamning

NHAPC Planning

NMAPC Planning

NMRDP Planning

NSAMANR Planning

PAEA Planning

RAEU Planning

RAPC Planning

SAPC Planning

SDMANR Planning

SDMAR Plamning

SEUGB Planning its needs

SGB Planning

SUER Planning

Sugar Com. Pianning

TAPC Planning

VEA Planning

WNAPC Planning

wWsoP Planning



Table II.7.

INSTITUTION

** POLITICAL
MFEP

** POLITICAL
ABS
ADB
AHCANR
ANCANR
AOAD
DAEFE
DATS
DFSS
DSRC
DVAHK
FAO
FASU
FAUK
FNRESUJ
FVS
Farmers
HRU
1APUK
1BRD
TESUK
1FAD
ISNAR
LMMC
MANR
MAR
MCCS
MI
MIN
PAEA
scC
SEUGB
S0sC
SUER
Sugar Com.
Tenants
UNDP
UNEP
UNIDO
USALD

** POLITICAL
ACSAD

APRA

ARC

CIMMYT

cip
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SUDAN ATMS Functional Analysis

Generating Political Support

MECHANISM TO GENERATE POLITICAL SUPPORY

ROLE: Decide
Allocation of resource

ROLE: Inform

Financing technology transfer
Financing technology transfer
Training

Training

Studies, meetings

Research results, training
Training

Training

research results, training
Training

Cotlaborative projects
Research results, training
Researati results training
Research results, training
Research results training
Feedback

Research results, training
Financing research projects
research results, training
Financing research projects
Studies and workshops
Statistics and studies
Lobbying at rabinet level
Lobbyirg

Lobbying

Lobbying

Lobbying

Statistics and studies
Statistics and studies
Studies statistics
Statistics and studies
Studies statistics
Statistics & feedback
Feedback

Financing projects
Financing research projects
Financing projects
Financing research projects

ROLE: Participate
Collaborative research
Research results
Research resu:ts
Collaborative rescarch
Collaborative research
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Glob. 2000 CcCollaborative research

18BPGR Collaborative research

ICARDA Collaborative rcsearch

ICRISAT Collaborative research

ILCA Collaborative research

ILRAD Collaborative -esearch

INTSOMIL Collaborative research

LVRA Research results

NCR Studies, workshops

OPEC Financing research projects, technology transfer

** POLITICAL ROLE: Request

APPC Stat. and stuies & feedback

BNAPC Sto. & studies & feedback

EAPC Stat. and studies & feedback

GAPC Stat. & studies & feedback

MFC Stat. and studies & feedback
NAPC Stat and siudies & feedback
NHAPC Statistirs and studies & feedback
NMAPC Stat. and studies & feedback

RAPC Statistics and studies & feedback
SAPC Stat. & studies & feedback

SGB Statistics, studies and feedback
TAPC Stat. & studies & feedback

WNAPC Stat. & studies & feedback
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SUDAN ATMS Functional Analysis
Table II.8. .

External Support to Research

INSTITUTION MECHANISM OF INVOLVEMENT IN EXTERMAL SUPPORT

** EXTERNAL SUPPORV ROLE: Decide

CA Approval
CM Approval
MFEP Approval

“* EXTERNAL SUPPORT ROLE: Execute

ACSAD Zollaborative projects
AOAD Sudan National studies
CIBC Collaborative projects
CIMMYT Collaborative projects
cip Collaborative projects
Glob. 200C Collaborative projects
IBPGR Collaborative research
1 CARDA Collaborative projects
ICRAF Coltaborative projects
ICRISAT Collaborative projects
ILCA Collaborative projects
[LRAD Collaborative project
INTSCHIL Cotioborative projccts
ISNAR Collaborative projects
ND Tech. transfer

UNEP Coltaborative projects

“* EXTERNAL SUPPORT ROLE: Finance

ADB Tech. transfer (seeds)

EEC Finance Tech. transfer

FAO Collaborative projects

FF Reserach projects

G2 Finance tech. transfer projects
TAEA Finance special projects

1BRD Finance research projects

1DRC Research projects

1FAD Research projects

00DA Research projects

OPEC Rescarch projects

RF Research projects

SF Research studies

UNDP Finance tech. transfer adoption
USAID Finance WSARP

Wl Collaborative rescarch project

** EXTERNAL SUPPORT ROLE: Participate
FACC Technology transfer
FSC Technology transfer

** EXTERNAL SUPPORT ROLE: Request

AHCARR Projects
ANCANR Project
APRA Projects

ARC Projects



BNIARDP
DAEFE
DATS
DFSS
DSRC
DVAHK
FASUG
FAUK
FNRESUJ
FVS

KRU
TAPUK
1ESUK
JHRDP
LVRA
AANR
MAR
KCes

MI

NAEA
NCR
NMRDP
NSAMANR
PAEA
PMAPC
PP1
SDMANR
SDMAR
wsDp

Tech. transfer projects
Projects

Projects

Projects

Projects

Project

Projects

Projects

Projacts

Projects

Projects

Projects

Projects

Tech. transfer projects
Projects

Projects

Projects

Export, import quality centrol
Projects

With ARC through ARETP
Studies & projects

Tech transfer projects
Tech. transfer projects
Economic research projects
Technology transfer
Technology transfer
Specific tech. transfer
Specific tech. transfer project
Technology transfer project

148 -
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SUDAN ATHS Functional Analysis
Table II1.9.  ooooiccimescecsocscssnscessoccoe

Influencing Goals

INSTITUTION MECHANISM TO INFLUENCE AGRICULTURAL SECTOR GOALS

** ROLE IN INFLUENCING GOALS: Advise

AOAD Studies
DAEFE Studies
DSRC Studies
FAO Studies
FASUG Studies
FAUK Studies
FNRESUJ Studies
FVs Studies
HRU Studies
1APUK Studies
IBRD Studies
TIESUK Studies
IFAD Studies
INF Studies
NCR Studies & task force
UKDP Studies
UNEP Studies
USAID Studies

** ROLE IW INFLUENCING GOALS: Decide

CA Goals approval

CHS Goals approval

CM Goals approval

MANR Satting the goals

MAR Setting the goals
NFEP Finance dev. projects
NI setting the goals

** ROLE IN INFLUENCING GOALS: Execute

APPC Production project
BNAPC Production project
BNIARDP Execute projects
EAI'C Production project
GAPC Production project
JHRDP Execute projects to achieve the goals
NFC Production project
NAPC Production project
NHAPC Production project
NMAPC Production project
NMROP Executc projects
PAEA Setting goals
PMAPC Production project
RAPC Production project
SAPC Production project
SGB Production project
Sugar Com. Production project
TAPC Production project
WNAPC Production project

wWSDP Execute projects



** ROLE IN
ABS

APRA

ARC
Farmers
Fisherman
LMMC
LVRA
Livestock
MCCS

HIN

NAEA
NSAMANR
PP1

SCcC
SDMANR
SOMAR
SOSC
Tenants
VEA

INFLUENCING GOALS: Participate
Studies
Joint meeting with MAR
Joint meeting with MANR
Through unions
Through unions
Meetings in the Ministry
Joint meetings with MAR
Through union
Cabiret meeting
Cabinet meeting
Meetings in the Ministry
Meetings in the Ministry
Through unions
Studies
Meetings in the Ministry
Meetings in the Ministry
Studies
Through unions
Meetings in the Ministry

150
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SUDAN ATMS Functional Analysis
Table II.10. cccccszzsszzzzcozzaz i

Resource Allocation within the Agricultural Sector

INSTITUTION MECHANISM TO INFLUENCC RESOURCE ALLOCATION IN AGRICULTURAL SECTOR

** RESOURCE ALLOCATION ROLE: Decide

CA Approval
CHS Approval
CM Approval

** RESOURCE ALLOCATION ROLE: Execute

MANR Allocation
MAR Allocation
MFEP Allocation
MI Allocation

** RESOURCE ALLOCATION ROLE: Finance

ADB Dev. projects

ADDF Dev. projects

AFESD Research infrastructure and proje:ts
EEC Dev. projects

18D Dev. project

[FAD Dev. projects

IMF Balance of payment
KDF Dev. projects

0DA Dev. projects

OPEC Dev. projects

SDF Dev. projects

UNDP Development project
UNEP Development project
USAID Develop projects

** RESOURCE ALLOCATION ROLE: Participate

[o:] Loans
MCCS Cabinet meeting
MIN Cabinet meeting

** RESOURCE ALLOCATIOM ROLE: Request

ABS Estimation of agric. production {(nceds)
AFl Budget procedure
APCEU Budget procedure
APPC Budget procedure
APRA Budget procedure
ARC Budget procedure
BNAPC Budget procedure
BNIARDP Budget procedure
EAPC Budget procedure
GAPC Budget procedure
JHRD™ Budget procedure
LMMC Budget procedure
LVRA Budget procedure
MFC Budget procedure
NAEA Budget procedure
NAPC Budget procedure

NHAPC Budget procedure



NMAPC
NHMRDP
NSAMANR
PAEA
RAEU
RAPC
SAPC
SDMANR
SDHAR
SGB
Sugar Com.
TAPC
VEA
WNAPC
WSDP

Budget
Budget
Budget
Budget
Budget
Budget
Budget
Budget
Budget
Budget
Budget
Budget
Budget
Budget
Budget

procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
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SUDAN ATHS Functional Analysis

Tabli:: I1.11, ==zz=zzzzz===zzzzz=s

Setting Research Strategy

INSTITUTION MCCHANISH TO INFLUENCE RESEARCH STRATEGY

** RESEARCH STRATEGY ROLE: Advise

PAEA

Advisory role to the Minister

** RESEARCH STRATEGY ROLE: Decide

APRA
ARC
LVRA
HANR
MAR
HFEP

Committees

Board of directors
Comm’ ttees
Approval

Approval

Finance

** RESEARCH STRATEGY ROLE: Finance

aD3
EEC
FAD
FE
TAEA
IARD
IDRC
1FAD
NHAPC
0DA
OPEC
RAPC
RF

SF
SGB
UNEP
USAID

Tech. transfer

Research projects

Research projects

Reserch projects

Research projects

ARET? research project

Research projects

fesearch projects

Problem identification and research finance
Research projects

Research projects

Problem identification and research financing
Research proiect

Research projects

Problem identification & research finincing
Research project

WSARP research projects

“* RESEARCH STRATEGY ROLE: Inform

ATSAC
farme.'s
Fisherman
Livestock
PPl
Tenhants

Withir the mandate of ACSAD
Production probiem
Production problems
°roduction problems
Production problem
Preduction problems

** RESEARCH STRATEGY RXOLE: Participste

AF1
APCEU
APPC
BNAPC
BNIARDP
CIMMYT
cip
EAPC
FASUG
FAUK
FNPESUYS

Problem identification
Problem identification
Problem identification
Problem identification
Adap. resecrch problen id-atification
Collaborativs projects
Collaborative projects
Production problem

ARC boarus

ARC buards

ARC boards

F—
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FVsS
GAPC
Glob. 2000
TAPUK
IBPGR
ICARDA
ICRISAT
1ESUK
iLca
ILRAD
INTSOMIL
1SNAR
{MROP
MFC
NAEA
HARC
NCR
NMAPC
NMROP
HSAMANR
PNAPC
RAEU
SAPC
SCC
SDMANR
SDMAR
Sugar Com.
TAPC
VEA
WHAPC
WSDP

- 154 -

Commi ttees

Problem identification
Ccllaborative projects

Commi ttees

Collaborative projects
Cotlaborative projects
Collaborative projects

Committees

Collaborative projects
Collaborative projects
Collaborarive projects

Joint studies

Adp. res. and problem identification
problem identification
Identification of problens

Problem identification

Joint committees

Problem identificaticn

Adap. research problem identification
Problem identification

Adaptive Pes. & production problem
Problem identification

Problem identification

Finance cotton research

Problem identification

Frobiem identification

Sugar cane probtems

problem identification

Prcblem identification

Problem identification

Adap. research & problem identification

o
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SUDAN ATMS Functional Aralysis

Generation of Technology

INSTITUTION MSCHANISM TO PARTICIPATE IN TECHNOLOGY GENERATION

** TECHNOLOGY GENERATION ROLE: Coordinate

NER

Research priorities and joint meetings

** TECHNOLOGY GENERATION ROLE: Decide

CA
CHS
CM
MANR
MAR

Approve sectors finance

Approve sectors finance

Approve sectors finance

Allocate resources between sub-sectors & prioriti.
Allocate resources and set priorities

** TECHNOLOGY GENERATIOH ROLE: Execute

ACSAD
AHCANR
ANCANR
ACAD
APRA
ARC
AVRDC
CIAT
CIMMYT
cIp
DAEFE
DATS
DFSS
DSRC
DVAHK
FACC
FASUG
FAUK
FNRESUJ
FsC
Fvs
HRY
1AEA
1APUK
1BPGR
1CARDA
ICRAF
ICRISAT
TESUK
11TA
ILCA
1LRAD
IRRY
ISNAR
LMMC
LVRA
NTC
PAEA
scc

Joint research program
research progreme
Research programn
Agro-Development studies
Rescarch programs
Research programs
Research programs
Research programs

Joint research program
Joint research programs
Rasearch programs
Research programs
Research program

Research progrom

Research program
Verification program
Research program

Reseaich program

Research program
Verification trials
Research program

Research program

Joint research project
Reserch program

Generic research

Joint research program
Joint research program
Joint research program
Pesearch program

Indirect research program
Joint research

Joint research

Research programs

Policy, organization and management studies
Marketing studies
Research programs
Providing marketing studies
Poticy and Economic research
Marketing studies



SEUGB
SOSC
SUER
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Economic research
Marketing studies
Economic resedrch

** TECHNOLOGY GENERATION ROLE: Finance

AFESD
APPC
BNAPC
DANIDA
EEC
FAD

FF
FINIDA
GAPC
Glob. 2000
IBRD
IDRC
1FAD
INTSOMIL
MFC
MFEP
NAPC
ND |
NHAPC
NMAPC
ODA
OPEC
RAPC
RF
SAPC
SAREC
SF

SGB
Sugar Com.
TAPC
UNDP
UNEP
UNIDO
USAID
WNAPC

Research infrastructure and research project
Mini res. program

Mini research programmes
Mini-research projects
Research projects
Research projects
Mini-research programs
Mini-research projects
Mini research programmes
Joint research project
Research project
research projects
Research projects

Joint research project
Mini research programs
Allocate resources

Mini research progrems
Hini-reserach project
Research programmes

Mini research programs
Research projects
Reserach projects
Research programmes
Mini-econ. studies

Mini research programmes
Mini-research project
Mini-econ. studies
Research program

Sugar cane research programs
Mini rescarch programmes
Research project
Research project
Research projects
Research project

Mini research programs

** TECHNOLOGY GENERATION ROLE: Participate

ABS

AF1
APCEU
BNIARDP
[%1:19
EAPC
ECA
Farmers
G12
INTSOY
JMRC?
MCCS

M1

MIN
NAEA
NMRDP

Adoption of technology
On-tfarm trials

On-farm trials
Verification trials
Resource expertise
Problem identification
Economic studies
Demonstration trials and problem identification
Joint dev. projects
Genetic resources
Verification trials
Cabinet meeting
Cabinet meecting
Cabinet meeting
On-farm trials
Verification trials

d

o>



NSAMANR
PRAPC
PPl
RAEU
SDMANR
SDMAR
Tenants
VEA

Wl

WSDP
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Multiplication of breeder

Verification trials

problem identification

On-farm trials

Problem identification and adoption of tech.
Problem idertification and adoption of tech.
Demonstration trials and prob. itent,
On-farm trials

Policy and econ. studies

Verification trials - adaptive research
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SUDAN ATMS Functional Analysis
Table II.13.

Transfer of Technology

INSTITUTION MECHANISM FOR TECHNOLOGY TRANSFER

** TECHNOLOGY TRANSFER ROLE: Decide

CA Approve sectors finance
CHS Approve sectors finance
[« ] Approve sectors finance
MANR Allocate resources between sub-sectors
MAR Allocate resources between sub-sectors

** TECHNOLOGY TRANSFER ROLE: Execute

AFl Extension role

APCEU Extension role

APPC Own extension

8MaPC Own extension inspectorate
BHIARDP Demon. & tech. package

EAPC Own inspectorate

ceecC Own inspectorate

JHRDP Demonstration & technology package
MFC Pilot farming (mechanized farming)
NAEA Extension role

NAPC Own inspectorate

NHAPC Own extension and inspectorate
NMAPC Own extension and inspectorate
NMRDP Demon. & tech. package

NSAMANR Multiplication of seeds

PMAPC Verifying and adopting technology
PPl Import & adopt. of technology
RAEU Extension role

RAPC Own extension & inspectorate

SAPC Own extension & impectorate

SG8 Own extension & inspectorate

Sugar Com. Improve methods of sugar production
TAPC Own inspectorste

VEA Extension role

WNAPC Own extension & inspectorate

wsppP Demon. & tech. package

** TECHNOLOGY TRANSFER ROLE: Finance

ADB Rehabilitation projects
ADOF Rehab. projects

AFESD Rehabilitation program
DANIDA Extension projects

I8RD Extension projects

IDRC on-farm trials

1FAD On-farm trials

KDF Rehab. projects

MFEP Allocate resources

OPEC On-farm trials

SOF Rehabilitation projects
uNDP FAO projercts on extension

USAID Extension projects
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** TECHNOLOGY TRANSFER ROLF: Participate

ABS
ACSAD
AHCANR
ANCAKR
APRA
ARC
cip
DATS
DFSS
DSRC
DVAHK
FACC
FAO
FASUG
FAUX
FNRESUJ
FSC
FVS
GTZ
Glob. 2000
ICARDA
ICRISAT
LVRA
MCCS
L1

MIN

ND
PAEA
SDMANR
SDMAR
SEUGB
SUER

Loans to farmers

Demon. trials

Training farmers & technicians, field days
Training farmers and field days
Demonstration, on-farm trials
Demonstrations and on-farm trials
Demons, and on-farm

Training inspectors & farmers, field days
Training inspectors & farmers, field days
Rural development studies
Training herdsmen and technicians
Demonstration

Demons. and on-farm trials
Training of tenants & inspectors
Training of extensionists
Training of extensionists
Demonstration

Training of technicians
Extension projects

On-farm trials

Demons. and on-farm trials

Demon. and on-farm trials
Demonstrations and on-farm trials
Cabinet meeting

Cabinet meeting

Cabinet meeting

Extension projects

Economic studies

Helping extension efforts
Helping extension efforts
Economic studies

Economic studies

** TECHNOLOGY TRANSFER ROLE: Request

Farmers
Fisherman
Livestock
Tenants

Help in problem ident. on-farm trials
Prod. equipment

health & prod. facilities

Help in problem ident. on-farm trials
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SUDAN ATMS Functional Analysis
Table II.14. ===

Support Services to Agriculture

INSTITUTION MECHANISMS FOR PROVIDING SERVICES TO AGRICULTURE

** SUPPORT ROLE: Decide

CA Approve sectors finance
CHS Approve sectors finance
CH Approve sectors finance
MANR Allocate resources
MAR Allocate resources

** SUPPORT ROLE: Exccute

ABS Loans and prod. inputs
AF1 Extension services

APCEU Extension services

APPC Marketing service for output
BNAPC Loans and prod. inputs
BNIARDP Loans & prod. inputs

EAPC Loans and prod. input
FACC Chemical supplies

FSC Seed supplies

GAPC Loans and prod. inputs
JMRDP Loans & prod. inputs

LMMC Marketing services

MFC Pilot farms and maintenance, final output
NAEA Extension services

NAPC Loan & Production inputs
NHAPC Loans and prod. inputs
NMAPC Prod. inputs

NMRDP Loans & production inputs
NSAMANR Seed supply

NTC Marketing and processing
RAEU Extension services

RAPC Loans and prod. inputs
SAPC Loans & prod. inputs

SCC Cotton marketing services
SDMANR Production services

SDMAR Production services

SGB Loans and prod. inputs
S0SC Marketing services

Sunar Com. Loans and prod. inputs
TAPC Loans and prod. inputs
VEA Extension services

WNAPC Loans and prod. inputs
WSsop Loans & prod. inputs

** SUPPORT ROLE: Finance

ADB Production inputs

ADDF Rehab. programs

c8 Leans

EEC Production inputs

1BRD Production inputs, rchab, programs
1FAD Production inputs

KDF Rehab. projects



MFEP
0DA
OPEC
SDF
UNOP
UNEP
UNIDO
USAID
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Allocate resources
Production inputs
Production inputs
Rehab. programs
Production inputs
Reforestation programs
Prod. inputs plants
Production inputs

** SUPPORT ROLE: Participate

IMF
McCs
L}
MIN

Improve trade opportunities
Cabinet meetig
Cabinet meeting
Cabinet mecting



Table II.15,
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SUDAN ATMS Functional Analysis

Evaluation of Impact on ATM System

INSTITUTION MECHANISM TO EVALUATE IMPACT ON ATM SYSTEM

** EVALUATION ROLE: Execute

BNIARDP Own project studies
EAPC Task forces, commissioned studies
JHRDP Own project studies
MANR Task forces, committees, reports
MAR Task forces, committees, reports
NMRDP Own project studies
PAEA Macro-level studies
Sugar Com. Task forces, commissioned studies
W5DP Own project studies

** EVALUATION ROLE: Finance
MFEP Allocating funds for evaluation

** EVALUATION ROLE: Participate

ABS Taks force, commission studies
ACSAD (macro) Resource evaluation

ADB Projects

ADDF Projects

AOAD Marco-level and import studies
APCEU Task forces

APPC Task forces, commissioned studies
APRA Through task forces (individual)
ARC Through task forces (individuals)
BNAPC Task forces, commissioned studies
DAEFE Task forces (individuals)

DANIDA Project

DSRC Task forces (individuals)

FAQ Project studies

FASUG Through task forces (individuals)
FAUK Through task forces (individuals)
FF Finance studies

FINIDA Projects

FNRESUJ Through task forces (individual)
FVS Through taks forces (individual)
GAPC Task force, commissioned studies
Glob. 2000 Projects, on-going evaluation
HRU Through task forces (individual)
TAPUK Through task forces (individual)
1BRD Resource and project evaluaticn
ICARDA Project evaluation

ICRISAT Project evaluation

10RC Finance studies

1ESUK through task forre (individual)
IFAD Resource and projects

ISNAR macro-level studies

XDF Projects

LMNC Macro-level studies

LVRA Through task forces (individuals)
MCCS CM meeting



HFC
Ml
MIN
NAEA
NAPC
NCR
NHAPC
HMAPC
0DA
RAEU
RAPC
SAPC
scc
SOF
SEUGB
SG8
sos¢
SR
TArC
UNDP
UNEP
USAID
VEA
v
WHAPC
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FAsk fnarces, commissioned studies
Through CM meeting

CM meeting

Task forces

Taks forces, commissioned studies
Research import studies

Task force commissioned studies
Task forces, commissioned studies
Projects

Task forces

Tosk forces, Commissioned studies
Task force, comissioned studies
Macro-level studies

Projects

Micro-level studies

Commissioned studies

Macro-level studies

Micro-level studies

Task forces, commissioned studies
Project studies

Resource evaluation

Resource and project evaluation
Task forces

Finance studies

Taks forces, commissioned studies

** EVALUATION ROLE: Request

CM

from Ministries MANR & MAR

N
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SUDAN ATMS Functional Analysis
Table II.16. =

Marketing and Commercial Intervention

INSTITUTION MECHANISM FOR INVOLVEMENT IN MARKETING AND DISTRIBUTION

“* COMMERCIAL ROLE: Advise
LMMC Statistics and studies

*% COMMERCIAL ROLE: Decide

CA Bi-lateral agr., pricing of main output, exch. rate subsidies
monopoly acts

CHS Bi-lateral agr., pricing of main output, exch. rate subsidies
monopoly acts

CH Bi-lateral egr., pricing of main output exch. rate subsidies monopoly
acts

** COMMERCIAL ROLE: Execute

ABS Buffer stock, agri- inport

APPC Provide marketing services

c8 Financing import - export trades
NTC Pricing of tobacco

scc Statistics and studies

Sosc Statistics and studies

** COMMERCIAL ROLE: Inform

ACAD Macro-level studies

DSRC Studies

FAO Statistics & projections
FASUG Studies

FAUK Studies

FNRESUJ Studies

FV5 Studies

[APUK Studies

1BRD Statistics projects

IMF Exchange rote advise to promote export
PFAEA Studies and stat.

SEUGB Statistiecs

SUER Statistics

UNDP Statistics & projections
UNIDO Statistics and projection
USAID Studies

** COMMERCIAL ROLE: Participate

BNAPC Cost of prod. and marketing services
EAPC cost of prod. and marketing services
Farmers tUnions

Fisherman Unions

GAPC Cost of prod. and marketing service
MANR Proposals and CM meeting

MAR Po. posal and CM meeting

MCCs Pricing, exchange rate

MFC Provide input

MFEP Allocation of funds

MIN Pricing of output

NAPC Cest of prod. and marketing services



NHAPC
NMAPC
RAPC

SAPC

SGB

Sugar Com.
TAPC
Tenants
WNAPC

Cost
Cost
cost
Cost
Cost
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of prod. and marketing services
of prod. and marketing services
of prod. and marketing services
of prod. and marketing services
of prod., studies, marketing services

Marketing services

cost

of prod. and marketing services

Unions

Cost

of prod. and marketing services
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Part III

INSTITUTIONAL ANALYSIS

Introduction

The data reported in this chapter were supplied by officials of Sudaunese
institutions involved in agricultural research.

ISNAR has aggregated these data - simply as they have been reported ~ and
has attempted to analyze them and to draw conclusions.

Table 1 presents an institutional profile summary of the eigh: most
prominent agricultural research organizations. Included in the profile
are the dates of the first activities of the organizations, legal status,
affiliation, mandates, functions and linkages.*

Overview

Figure 1 shows the total number of scientists - Ph.D.s, M.S2.s and B.Sc.s
- at the cight most prominent Sudanese agricultural research
institutions. Abbreviations on the horizontal axis are as follows:

apra Animal Production Research Administration

arc Agricultural Research Corporation

engfac Department of Agricultural Engineering, Faculty of
Engineering, University of Khartoum

gefac Faculty of Agricultural Sciences, University of Gezira
iap Institute of Animal Pi .duction, University of Khartoum
khfac Faculty of Agriculture, University of Khartoum

vetfac Faculty of Veterinary Sciences, University of Khartoum
vra Laboratories and Veterinary Research Administration

There are several clear conclusions to be drawn from this figure.

(1) The ARC is by far the largest single organization involved in
agricultural research in Sudan. Its primary focus is on crops
research.

(2) But - taken together - the two non-university organizations
involved in livestock research, APRA and VRA, plus IAP (Univer-
sity of Khartoum), are more than 3/4 the size of the ARC.

(3) The two university faculties involved mainly in crops research
(CEFAC, KHFAC) are more than 2/3 the size of the ARC.

(4) And taken together, the four organizations involved in livestock
research (APRA, IAP, VRA, VETFAC) are almost 2/3 the size of the
tour organizations involved mainly in crops research (ARC,
ENGFAC, GEFAC, KHFAC).

g For mare infarmation on arganizational structure of research institutions, see the
attached chart at the end of this report.



Table 1: Institutional Profile -Sudanese Agricultural Research Organizations - 1987

, : Mandate Principal Functions Linkages
. eniny et ate of 1st Lega ey
institution | Date o €9 Affiliation E——— T
Activities Status Focus Region Client Research ';:r:;(:" Production Policy 's‘:fo‘:gy Policy Sector | External Environment
Animal Amimal Applied Extension Facuhy of Ministry of ALSAD, ILCA Insh AID
Production Ministry of Owners Adaptive input -—n —ean Vet. Science Animal
Research 1957 Public Animal Research Sudan Private & Human institute of Resources
Administration Resources Public Services Animal
Institutions Production
Agricultural Miunistry of Applied and Farmers Applied Extension Universities Munistries of | ICARDA, ICRISAT, IDRC,
esearch 1902 Sem:- Agriculture & Adapuive Agricultural Adaptive Human o HCR Agriculture, FAQ, IFAD, CIMMYT,
Corperation autonomous Natural Research Sudan Corporations Services Polytechnics Finance and INTSORMIL
Resources Companies NEa Industry NCR
Agricultural Teaching Students Apphed Human Faculty of University of
Engineering Semi- University of and Public & Adaputive Services - —--- Agniculture Khartoum
University of 1981 autonomous Xhartoum Research Sudan Private
Xhartoum Institutions
Faculty of Students Basic Extension ARC, APRA, Central Ford Foundation, iDRC,
Agricultural Semi- Unuwversity of Teaching Central “armers Applied Human -— Advice VRA, NCR, Region World Bank, University
Science, 1978 acLtonomous Gezira and Region An.mal Services University ¢f Government of Hohenheim
University of Research Owners Kiiartoum
Gezira
Institute of Students Basic Extension Faculty of Vet University of
Animal Semi- University of Teaching Animal Applied Human - - Science Faculty Xhartoumn HEDCO
Production.Uni 1983 autonomous Xhartoum and Sudan Owners Services of Agriculture
versity of Research APRA, VRA
Khartoum
Faculty of Basic Extension ARC, NCR University of ICRISAT, ICARDA,
Agriculture, Sermi- University of Teaching Students Applied Human - Advice other Faculties | KXhartoum CIMMYT, INTSORMIL,
University of 1928 autonomous Khartoum and Sudan Farmers Services USAID,
Khartoum Research Belfast University
Faculty of Vet. Students Basic Extension APRA, VRA, University of | USAID, British Council
Science Semi- University of Teaching Animal Applied Human --e- e NCR, Faculty of Khartoum ODM, Institute of
University of 1938 autonomous Khartoum and Sudan Qwners Services Agriculture Animal Production and
Khartoum Research Tropical Medicine
Laboratories Minsstry of Public Basic Extension Facuity of Vet. Ministryof | SIDA, AEA, ODA, FAD,
and Veterinary Animal Institutions Apphed Inputs Laboratory Execute Science Animai T2, EEC
Research 1913 Public Resources Research Sudan Farmers Adaptive Human Services Inst. of Animal Resources
Administration Services Protection

=

691
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Figure 2
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More than 50% of the scientists involved in agricultural
research in the Sudan hold Ph.D. degrees.

presents the same data in a different way. It shows the ratio

between (a) numbers of Ph.D.s and (b) numbers of scientists at each of
the eight organizations.

(6)

(7)

Figure 3

Not surprisingly, three of the four highest ratios are in three
of the university faculties (GEFAC, KHFAC, VETFAC).

The most striking feature of this figure is that only two
organizations have a ratio appeciably below 0.5. The
inevitable question, therefore, is: are Sudanese research
organizations running a danger of becoming top-heavy? Do they
have now and will they have in the future enough B.Sc.s and
technicians to do the routine jobs involved in research?

attempts to answer at least part of this question. It shows the

ratio between (a) numbers of technicians and administrators (combined)
and (b) numbers of scientists.

(8)

(9)

Only one organization has a ratio above 2.0.

Policy-makers and research managers must therefore raise
serious questions as to whether most scientists have the
manpower resources necessary to carry out their experiments.
Such figures are made still more ominous by the fact that the
numerator of the ratios reported includes BOTH technicians and
administrators.

Continuing with this logic, a reexamination of Figure 1 shows
that approximately 75% of the scientists involved in
agricultural research in the Sudan hold either the Ph.D. or the
M.Sc. degree.

The Agricultural Research Corporation

Figures 4 shows the scientists in the ARC by their professional
discipline and level of academic qualification. Abbreviations on the
horizontal axis are as follows:

agro
bot

cbre
econ
ent

fish
food
for

hort
pbre
soil
wild

docd
masd
bacd

Agronoiny
Botany/Pathology
Cotton Breeding
Statistics/Economics
Entomology
Fisheries

Food Science
Forestry
Horticulture
Plant Breeding
Soil Science
Wildlife

Ph.D.
M.Sc.
B.Sc.
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Several conclusions may be drawn from these two figures.

(10) Somewhat surprisingly, one of the two largest disciplines
within the ARC in terms of total manpower is food science.

(i1) No marked imbalances in manpower strength exist between the
traditional crop science disciplines: agronomy,
botany/pathology, breeding, entomology, horticulture, and soil
science.

(12) But these same disciplines stand in significant contrast to
other disciplines in terms of the balance between Ph.D.s and
M.Sc.s. All of them have significantly more Ph.D.s - while
economics, engineering, fisheries, forestry, and wildlife
(almost) have more M.Sc.s.

One conclusion to be drawn from this last finding may be that
policy-makers and research managers will probably wish to
consider soon the desirability of bringing new B.Sc.s into the
traditional disciplines, while at the same time giving priority
in Ph.D. training in non-traditional disciplines.

Figure 5 shows similar data, but this time including scientists now in
training. Conclusions nos. 10-12 still seem to apply.

Figure 6 shows ARC scientists by commodity specialization and level of
academic qualification. The data here are difficult to interpret.
First, the number of Ph.D.s reported is considerably higher than the
number reported by discipline. The difference is approximately 12%.
Second, scientists in two categories - food science and wsarp (the
Western Sudan Agricultural Research Project) - should have been reported
under specific commodities.

(13) Nevertheless, even with these limitations, it is clear from the
figure that attention to cotton continues to dominate Sudanese
agricultural research.

(14) Between other commodities, there are no marked imbalances -
except that oils receive somewhat less attention than might
have been expected.

(15) And. just as reported above, attention to the more traditional
commodities is greater than to fisheries, forestry, and
wildlife (unreported here) in terms of thc balance between
Ph.D.s and M.Sc.s.

Again, a conclusion to be drawn from this finding may be that
policy-makers and research managers may wish to consider the
desirability of encouraging new B.Sc.s to work on the
traditional commodities, while at the same time giving priority
in Ph.D. training to candidates who wish to work on
non-traditional commodities.

AN
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Figure 7 takes these commodity data and relates them to expenditure.
Research on commodities which show higher percentages of Ph.D.s than of
the expenditure is probably moure labor intensive than the other way
around. A major problem with the data, however, is the almost 19% of
expenditure which is reported under the category '"other'.

(16) Nevertheless, a justifiable conclusion seems to be that
research on commodities like horticulture, cotton, sorghum, and
sugar is more labor intensive than research on faba, oils, or
wheat.

Figure 8 shows expenditure on six major crops over time. {Faba research
is not included because most funds have come trom a special international
project and because the figures reported have been constant for the past
5-6 years).

(17) Not surprisingly, e¢xpenditure on cotton research has been top
of the talie each year since 1980.
Expenditure on wheat and oils research has risen quite sharply
(in spite of conclusion no.l4 above).
Expenditure on horticulture research, on the other hand, has
remained quite low.

Figure 9 shows the ratio between technicians and scientists both by
discipline and by station. Figure 10 shows this ratio over time by
discipline. Abbreviations on the horizontal axis of Figure 10 are as
follows:

elo El Obeid
gun Guneid
hud Hudeiba
kad Kadugli
ken Kenana
newh New Halfa
rah Rahad
senn Sennar
sham Shambat
shen Shead1i
yam Yambio

(18) The most obvious feature of the station data is the wide
variation between Guneid, Hudeiba, and Shendi (on the high end)
and El1 Obeid, Kadugli, New Halfa, Rahad, and Yambio (on the low
end). The explanation for this wide variation is nct clear.

(19) The discipline data shows a similar wide variation. But more
significant than the variation are tbe low numbers. Only
cotton breeding, entomology, and forestry have a ratio greater
than 2.0. Onee again - (see conclusion no.B above) -
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policy-makers and research managers should have serious
questions as to whether most scientists have the manpower
resources necessary to carry out their experiments.

(20) Even more ominous, Figure 10 shows that the ratio in 1987 is

lower than that in 1975 for all but three disciplines: cotton
breeding, plant breeding, and food science.

Livestock Research

Figure 10 shows the distribution of scientists involved in livestock
research by organizaticn and level of academic qualification.
Abbreviations on the horizontal axis are as follows:

apra Animal Production Research Administration

iap Institute of Animal Production, University of Khartoum
vetfac Faculty of Veterinary Sciences

vra Laberatories and Veterinary Research Administration

(21) The most striking conclusion to be drawn from this figure is
the manpower dominance of veterinary science over animal
production. Approximately 3/4 of the total scientists involved
in livestock research are in the two organizations concerned
with vet science (VETFAC, VRA).

(22) In terms of number of doctorates, the dominance of vet science
is even more pronounced. The ratio of doctorates in FVS and
LVRA to doctorates in APRA and AIP is almost 5:1.

Figure 11 shows all scientists involved in livestock research by
professional discipline and level of academic qualification.
Abbreviations on the horizontal axis are as follows:

bree Breeding
dair Dairy

meat Meat

mgt Management/Administration
nutr Nutrition
poul Poultry

bact Bacteriology
ent Entomology
myco Mycology
myep tlycoplasma
para Parasitology
path Pathology
proz Protozoology
vir Virology
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anat Anatomy

med Medicine

micr Microbiology

phys Physiology

prev Preventive Medicine
rad Radioisotopes

surg Surgery

The data here are difficult to interpret because responding institutions
have sometimes biurred the distinction between discipline (e.g.,
breeding, nutrition) and commodity (e.g., poultry). Several tentative
conclusions can be drawn from the figure nevertheless.

(23) As expected, disciplines traditionally associated with
veterinary science are over-represented in comparison with
those associated with animal production. The three biggest
disciplines are patholoy, parasitology, and bacteriology -
while brecding is very small.

(24) Slightly less than 30% of all animal scientists and vets have
doctorates. Most disciplines do not seem too top-heavy - with
the possible exceptions of anatomy, microbiology, medicine,
preventive medicine, and surgery.

Figures 12-173 present data from APRA. Figure 12 shows scientists by
location and level of academic qualification. Figure 13 shows the ratio
between technicians and scientists by location (excluding headquarters,

for which dita were not available). Abbreviations on the horizontal axis

are as tollows:

atbhr Atbara

ghaz Chazala Gawezat

hq Headquarters

hud t 1 -Huda

kuta Fuku Fattening Unit
kunu Fuku Nautrition Lab
kupo Fuku Poultry Unit
nish Nisheisheba

shuk Ash-Shukaba

umba Uim Benein

(25) Almost all Ph.D. holders are located in Khartoum or the
immediate vicinity (i.e. Kuku).

(26) The absolute number of scientists posted outside Khartoum or
Kuku is very small.

(27) Only two units have a technician-to-scientist ratio of more
than 2.0. And KUFA and KUNU actually report data resulting in
ratios below 1.0,
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Figures 14-15 present data from VRA. Figure 15 shows scientists by
discipline and level of academic qualification. Figure 15 shows the
ratio between technicians and scientists by discipline.

(28) No marked imbalances in manpower exist between the traditional
veterinary science disciplines: bacteriology, mycoplasma,
parasitology, pathoiogy, and virology.

(29) But the ratios between techniciaus and scientists are very
low. Only one discipline (entomology) has a ratio higher than
1.5 - and tour disciplines have ratios below 1.0.

Once again, as in the cases of both APRA and ARC, an inescapable
conclusion must be that policy-makers and research managers will need %o
ask soon whather highly qualified scientists have the manpower resources
necessary ta carry out their work.

/bk
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FIGURE 2
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PART IV
HUMAN RESOURCES - THE SUDAN 1987

Introduction

It has been posited that the rate of development of science,
technology, and even social institutions is determined by human
resources. As such, one of the most critical functions of a national
scientific research system is the development, retention and continued
motivation cf a body of competent scientific professionals. As it is
these human resources, in the form of sclentists, who provide the
expertise and knowledge for development, it is then nceessary to examine
the scientists themselves in order to understand the resecarch enterprise.

While information on scientists and the scientific enterprise has
been somewhat meager for the West-asia, North Africa (WANA) area, growth
in scientific statf nuwbers tas been substantial in those countries for
which docurentation is available.  Several examnles are as follows:
Morocco, the total number ot scientists alwost doubled, from 127 to 228,
from the early 19605 to 1984, with the eupatriate community entirely
replaced by Moroecan nationals; Egypt, the total number of scientists
increased trom 1780 to ~000 from 1970 to 1985; Svria, the total number of
scientists increased from 13 to 505 from 1969 to 1983,

As is evidenced in Table 1.1, there are several AOAD member countries
that have established the critical mass of scientists necessary for a
research endeavor: Algeria, 267; Syria, 503 (excluding expatriates);
Fgypt, 4181y lraq, 5425 Morocco, 2263 and Sudan, 204. Of those countries
having a critical mass of scientists, The Sudan has trained the highest
percentage ot Phibos (hveNL), tolltowed by Jordan (29.6%), Egypt (22.6%),
Traq (17.27%) and Algeria (14.27),

Interpretation and comparison of expenditure data is difficult, as
size, relative wealth ot oil-exporting countries, donor contributions,

and other factors coufound the data (lable 1.1).
The Sudan Case

Despite these area informational problems, a quite complete set of
information has been collected on the Agricultural Research Corporation
(ARC) in the Sudan. Information displayed in Table 1.2 indicates a
steady, sustained growth in the number of professionally trained
agricultural researchers, from 79 in 1970 to 271% in 1987. In addition
to the ever-increasing numbers of scientists, as noted above, the
incidence of Ph.D.s has remained high.

* Note: this figure differs frem Table L.1, as it includes secondment,
education leave, ete.




Table 1.13:

AD2D Members and Selected Statistics -

various Years

Total Total % Exp. Exp. Exp. Pop. Exp. PhD
COUNTRY Ag. PhD's PhD (US$) Per Per {Mil11) Per Per Pop.

Scientists (Mi11) Scientist PhG (1985) Cap (Mi11)
Jordan {198%7) 54 16 29.¢€ . 859 15,807 53,688 3.5 .25 4.6
UAE (1983) 2 ] ] 1.406 703,000(1) - 1.4 1.09 -
Bahrain (NA) NA - - - - - - - -
Algeria (1985) 267 38 14.2 NA - ~ 21.9 - .7
Djibouti NA - - - - - - -
Saudi Arabia (1983) 94 2 2.1 NA - - 1.5 NA .2
Syria (1983) 502 44 8.8 5.814 11,581 132,134 10.5 .55 4.2
Somalia (1983) 30 NA NA .lso 6,000 - 5.4 .02 -
Iraq (1983) 542 93 17.2 NA - - 15.9 - 5.8
Oman (1983) 10 1 10.0 NA - - 1.2 - .8
Palestine NA NA NA KA - NA NA NA NA
Qatar (1983) 6 0 0 1.746 291,000 i} .315 5.54 0
Kuwait (1983) 1 0 ] - - - 1.7 NA 0 1
Lebanon NA NA NA NA - - NA NA - —
Libya Na NA NA NA - - 3.8 NA - g
Egypt (1983} 4181 944 22.6 23.961 5.731 25,1382 4E.5 .49 19.5
Morocco (1983) 206 4 1.8 18.139 80,261 4,534,750 21.9 .83 .2 !
Mauritania (1983) 12 7 58.3 .449(1982) 37,416 64,143 1.7 .26 C |
Arab Rep. of Yemen (1980) 12 0 [t} NA - - 8.0 NA 1]
Peo.Dem.Rep. of Yemen (1983) 70 8 11.4 1.204 17,230 150,500 2.1 .57 3.8
Tunisia (1985) 129 NA NA NA - NA 7.1 NA -
Sudan (1983) 204 122 59.8 8.154 39,970 66,836 21.9 .37 5.6

(1) High expenditure rate due to expatriates not being in

calculation - with expatriates it is $116,667/yr.
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Table 1.2: Suden .970-1987

YEAR D E G R E E

Ph.D. M.Sc. B.Sc. Total
1970 79
1972 74
1977 - 112 - 54 166
1978 - -~ - -
1979 - 123 - 38 . 161
1980 - - - -
1981 104 60 S4 218
1982 - - 50 200
1983 122 51 29 202
1984 - - - -
1985 145 35 24 204
1986 129 68 51 248
1987 125 65 80 271

While documcntation was not available on the growth of 12 other
organizations involved in agricultural research, statistics on
educational levels and support in these organizations was gathered with
the institutional questionnaire. As can be seen in Table 1.3, in total
there are 875 professional agricultural scientists in the Sudan. Of this
875, 43% are Ph.D.s. In addition to the 43%, 94 individuals (classified
as post graduates) are presently being trained in Ph.D. programs. Thus,
in total, 471 agricultural scientists have or soon will have Ph.D.s.

In regard to technical support, in all organizations there are a
total of 974 technicians, or 1.l per scientict. 548 uf these 974
technicians are in the ARC, thus providing the ARC scientists with over 2
technicians per scientist.

In total, there are 7151 individuals involved in the agricultural
research efforr in the Sudan, with the majority of these, 4230, in the
ARC.

The Methodology

Recognizing that there is a critical mass of agricultural scientists
within the ARC as well as in other organizations, it was determined to
include a human resource inventory questionnaire in the ATMS package.
The purpose of the questionnaire was Lo collect as comprehensive data as
possible about quality and quantity of staff, so that a more complete
understanding of the research enterprise could be gained.

Specifically, there were four major themes that were considered as
warranting attention:



Table 1.3: Sudan Agricultural Rescarch Human Resources - 1987

- L6l

PhD MSc BSc Post Tctal Technical Administrative Other Total
Graduate Scientists Support Sunport

Agricultural Research Corporation 125 66 49 3 27 548 302 3109 4230
College of Agricultural Studies

Khartoum Polytechnic 14 30 8 7 59 36 51 323 479
Abu Haraz College of Agriculture 1 16 6 3 26 13 1M 110 160
Abu Naama Coliege of Agriculture 3 18 - 3 24 5 1 150 130
Economic and Social Research Council 7 8 1 5 21 1 7 - 29
Agricultural Research Council 4 2 4 - 10 - 6 - 16
Animal Production Research

Administration n 18 17 4 50 48 27 457 582
Institute of Animal Production n 2 2 6 21 10 3 27 66
Faculty of Veterinary Science 47 7 17 - 7 78 19 120 288
Veterinary Research Administration 45 39 43 24 151 165 18 192 526
Faculty of Agriculture

University of Khartoum 60 1 34 - Ss 42 28 147 312
Department of Agricultural

Engineering, University

of Khartoum 1 1 3 4 9 1 1 - 1
Faculty of Agriculture

University of Gezira 48 7 5 7 67 27 8 170 272
Total 377 215 189 94 875* 974 497 4805 7151

* There are also 8 expatriate scientists
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- the considerations invoived in assessing the adequacy ol current
scientific staff;
- data for estimiating future needs;

- planning nece:

ary in career training;

- creating couditions of service which motivate scientists to perform
to their tullest capacities,

To respond to these themes, a sample questionnaire was proposed. It
was suggested that modifications be made, as appropriate, in order to
geuerate informiation about issues unique to the country. The sample
questionnaire included: background information: educationg and employment
as the genvral catepgories.  Thus, the information to be analyzed was:
demographics; cducational characteristics ot scientists and
administrators; and carcer histories, including function, location,
remunerat.ion, and eppertunities,

The sudan team qtilized Ui questionnaire without modifications as it
had breen prosented fu tie SARMAL document.  The organizations to be
surveved were distriboted Co the varions Sudan toam members and
ultimately, 589 jestionuaires were senl Lo 5 major organizations or
categories of organizat ions o which agricultural resecarch is
accomplished. A fetter arging cooperation {rom both the Minister of
Agriculture and the bircetor deneral of A0AD accompanicd cvach
questionnaire.  Aaditionadly, 20 temporary statf people were hired to
assist the process. The tollowing table (Table 1.4%) indicates the effort
and surcess rate ot the collection exercise.

Table L.o4: Human Resource Inventory - The Sudan 1987

Major Organizations Number ot Quc

Sent Returned %
Agricultural Resecarch (Crop:) 200 181 88
Polytechate Institntes 80 48 60
National Research Council 14 9 04
Animal Production and Vet Research (1) 5 5 100
Universitios (2) 184 129 70
TOTAL 489 372 76

(1) This does not include the Soba Veterinary Research Laboratory, as of
the 100 questionnaires sent, o..y 12 were completed.

(2) This does not include the 25 questionnaires from the University of
Juba.
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According to Table 1.5 Selected Indicators, the average age of the
Sudanese agricultural researchers is 38. This does not vary
significantly across the 5 institutions or groups of institutions. The
overwhelming majority (94%) of the agricultural researchers are male.
The distribution across age categovies (<25, 25-34, 35-44, 45-54, 55-b4,
65+) is bell-shaped, with 97% of the researchers between the age of 25
and 54. This type of distribution occurs in all the organizations,

ITn terms of cducational attainment, the majority of the agricultural
researchers in the survey hold Ph.Dos (61%), with master's attainment
second (29%) (Table l.o).  The largest number of highest-degree holders
was in the nniversities, where 3270 of the taculty members responding to

the questionnaire hela Phobos.

In regards to the scientitic disciplines (Table 1.7), the larger
organizations, i..., ARC and the universities, had representation in the
complete array of oducational specioslities. As would be expected, the
largest cohort at the ARC is plant science, and at the universities it is
animal science.  Several anomalies became apparent as scientists were
classificd in this mannerc: 1) Approxtmately one quarter of the ARC staff
is involwved in nutrition and tood processing, as 41 of the 181
respondents were (o this scecond largest cohort. While this is a need and
a high-priority item for the Ministry of Agriculture, it was hypothesized
by ARC officials that this over-representation is a function of a
donor=driven vducational policy; 2) Despite the size, sophistication, and
complexity of the various organizations, no one has obtained a degree in
administration; 3) Despite the high quality and importance of the
rescarch, and the mission to work with farmers for development, only 2
scientists have received degree training in Education/Extension/

Information communications.

1

it should be noted that this lack of personnel trained in extension
may be a fuanction ot the placement of extension within the ministry
system.  Given the widely diffused nature of the extension service
organizationally, the paucity of statistics may not be an appropriate
reflection of the capabilities, but rather of organizational placement of
the individuals. As the primary assignments of extension workers is to
the National Extension Administration, NEA, and to the production
schemes, they were not recipients of the survey instrument and thus are
not adequately represented.

In order to review organizational maturity and identify experience
gaps, the institutional survey requested information on scientists' years
of experience. The information on years of experience by institution
appears in Table 1.8, The distribution of years of research experience
within organizations appears to be a good mix of experience (15+) and
younger scientists. In those organizations where there could be a danger
of losing a critical mass due to aging or expatriation, i.e¢., the ARC and
veterinary organizations, it should be noted that Table 1.3 indicates
that 31 ARC persounel and 24 VRA personnel arce presently being trained.



Table 1.5: Sudan Agricultural Rescarch Community
Selected Indicators 1987 n = 372

Institution Nc. of Average Male Female Number of Rcsearchers in Age Category
Researchers Age <25 25-34 35-44 45-54 55-64 65+

tyricultural

Research
Corporation 181 38 164 17 2 52 a 33 3 0
Animal
Production 5 36 5 0 0 2 3 0 4] 0 .
N
[@)
o
National .
Research
Ceuncil 9 38 8 1 .0 1 8 0 0 0
Polytechnical
Institutes 48 38 47 1 9 14 28 6 0 0
Universities 129 39 124 5 0 30 70 24 4 ]

(94) (6) (.5} (27) (54) (17) (2) (.3)
Total 372 38 348 24 2 99 200 63 7 1




Table 1.6:
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by Degree by Institution - 1987 (n =

372)

Sudan Agricultural Research Community

Institution Number of n, % holding
Researchers Ph.D. M.Sc. B.Sc.
n % n % n %
Agricultural
Research
Corporation 181 102 5Sé 57 31 22 12
Animal
Production 5 2 40 2 40 1 20
National
Research
Council 9 5 55 4 44 0 0
Polytechnical
Institutes 48 10 20 33 68 5 10
Universities 129 107 82 11 8 11 8
372 226 61 107 29 39 10




'

Table 1.7: Sudan Agricultural Research Community
Educational Discipline By Institution
1987 n = 372
Educaticnal Discipline

Total General Ed/Ext’ Admin  Ag Ec, Plant Plant Ento Forestry An Sci Fish Ag Nut Food
n Ag Info Devel, Science Protecticn Mech
RS
Agricultural
Research
Corporation 181 4 0 0 12 66 20 14 6 3 4 6 26 15
Animal
Production 5 1 0 0 0 0 0 0 0 4 0 0 0 0
National
Research
Council 9 2 0 0 4 4 2 0 0 H 0 0 0 0 !
N

Palytechnical S
Institutes 48 1 2 0 2 8 5 3 5 1 0 4 7 0 .
Universities 129 3 0 0 5 20 11 3 7 50 0 15 9 6
Total 372 M 2 0 23 74 38 20 18 74 4 25 42 21
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Table 1.8: Years Experience of Scientists by Institutuion - The Sudan 1985

RESEARCH EXPEF‘.IENCE(Years)
ORGANIZATION 0 -2 -5 & - 10 17 - 1% 15+

Agricultural Research Corporation 31 31 39 39 Q0
College of Agricultural Studies

Khartoum Polytechnic NA NA NA NA NA
Abu Haraz College of Agiiculture NA NA NA NA NA

and Natural Resources
Abu Naama Colleae of Agriculture 1 n 5 3 0

and Natural Resources
Econemic and Social Pesearch Council 0 1 7 3 0
Agricultural Research Council NA NA NA NA NA
Animal Producticn Research

Administration iS5 8 10 7 6
Institute of Animal Production NA NA NA NA NA
Facuity of Veterinary Science 9 14 5 7 20
Veterinary Research Administration 0 14 42 30 a
Farulty of Agriculture

University of Khartoum 17 16 32 19 11
Cepartment of Agricultural

ngineering, University

of Khartcum 0 0 1 0 0
Faculty cf Agriculture

University of Gezira NA NA NA NA NA
Total 7 95 141 118 168

£0C -
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In the classification of time spent on the various activities,
research, administration, training, extension, and travel/conferences,
(Table 1.9) the individual's prioritization was consistent with the
organizational mission. Thus, for example, the most important activity
at the Gezira Research Station was research, and training and research
were relatively equal activities at the universities.

When requested to describe the nature of training that was required
to achieve career objectives, most of the requests were for training that
was not available in the country. Of the 434 regquests made, 74 were for
long-term Ph.D. training. Most of these requests were from the ARC and
polytechnic Institutes. This clearly was in recognition that higher
education was essential to advancement within these organizations. Most
of the short-term training requests were for very specific, topical
issues not available within the Sudan.

In regards to indicators of professionalism, the scientists listed
publications, membership in professional societies, awards received, and
meetings attended. As is evidenced in Tabple 1.10, a surprizingly high
percentage of scientists indicated publications and