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I. SARMAC Project and Field Study Methodology

1. Introduction

The Arab countries in the region of West Asia and North Africa (WANA) are geographically widespread and

demographically and economically diverse. But they can be classified geographically in four subregions:

e North Africa: “lgenie, Libya, Mauritania, Morocco, and Tunisia;

* Nile Valley r.ad East A frica: Djibouti, Egvpt, Somalia, and Sudan,;

o West Asia-Fertile Crescent: Iraq, Jordan, Lebanon, Palestine, and Svria;

o West Asia-Arabian Peninsula: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates,
and Yemen.

Populations in 1990 ranged trom a low of 0.3-2 mulhon for Bahrain, Djibout, Kuwait, Mauntania, Oman,
Qatar, and the United Arab Emirates; 2-10million for Jordan, Lebanon, Libva, Somali, and Tunisi: 1020
million tor Iraq, Saudi Arabia, Syria, and Yemen: o 2052 milhon tor Algeria, Egy ot Motoceo, and Sudan
(table 1.

Arable Land 1n the region viries from about 100 1o 3000 heetares tor Bahram, Dpbout, Kuwat, and Qatar:
39,000 o 48,000 hectares for Omatn and the United Aren Frurates: 200,000 10 400,000 hectaies tor Jordan,
Lebanon, and Mauritania; and more than one mullion hectares tor Aigeria, Egyvpt Irag. Libya, Maroceo,
Saudt Arabra, Somalia, Sudan, Syria, Tunisia. and Yemen (table 1.

Rainfed areas account for about three-quarters of the total cropping area, with substantial vananon in rntall
between vears as well as among areas. Agneultura! production in the region s constrained by and and water
resources, and the limis ofagneultural land have been reached in mostof the countries, Increases in producnion
can only come about through increases in yield, cropping intensity, and irrigated area, which implies higher
use of improved technologices, more intensive use of land (particularly reduced fallow), and an increase in
harvested imgated areas,

Improving agricultural production is & high priority tor development in the region; kowever, the importance
of agricubture in the economy varies from one group of countries to another. In high-income, vil-exporting
countries, agnicultural development aims at promoting diversification and increasing seli-sutficiency; i the
middle- and low-income countries, agriculture 1s the primary source of food, export carnings. emplovment,
and inputs to textile and agro-industries.

In general, the demand tor tood, stimulated by growth i both populision and iconte. has exceeded domestie
tood production in the region. Itis estimated to be growing atan sinual fate of about sis pereent. campaiad
to anannual increase of about three pereentin otal tood production Simee about 19700 many countries have
heen meetinng ther tood deticnts by increasing imports of cereals and other toodstutts at unsustanable rates

Thus, the region’s tood security has been attected by the persistent dechne in tood selt-sutticiency dunng
the last two decades. The severe instability of agricultural production, especially from runted farming, and
the reliance on world markets to fill the gap in the regron’s tood and feed denicits call tor a magor ettort o
improve the systems that manage the supply of food and feed. The deficits are particularly important in
cereals Hfeed and foodstults), vegetable oils, sugar, and hivestock products.

To achieve rapid, signiticant agricultural development in the region, the countries must acquire and use
improved technologies that can notonly resultin an increase in land, animal, and labor production over time,
butwhich can also maintain sustainable agriculture and the efficient use of traditional resources and new inputs.
This increase in production can be achieved only through strong research and technology-transter systems;
appropriate production policies and plans; rational pricing, credit, and exportimport policies; and an adequate
infrastructure to ensure efficient distribution of inputs and products.



Table I:, Regional Profile
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Table 1: Regional Profile (continued)

Source: FAO AGROSTAT Files

Agricultural | Agricubturalper | Agricultural Products |
! Agricultural Arable Land and Production Capita Production
; ‘Total Population Population Permanent Crops Index Index Linports Exports
! 1990 1990 1990 1979-81=100 1979-81=100 1991 1291
Country | (1000) (%) (1000 ha) 1992 1992 ($1,000,000) (51,000,000)

i ertile Crescent ‘ , o L ) ]
Iraq B i 18.920 20.5 5,450 1125 I 59 7312 215
Jodan | e 58| 40 197.1 J27 4764 | 2010
Lebanon. ! 2,701 88 301 185.0 1742 6249 140.1
Syria ; 12,530 240 5,626 136.2 89.6 687.9 599.7
Palestine (West Bank) \ 721 58 207 n.a na n.a na
Palcstine (Gava strip) : 592 6.4 24 na  na 28.7 70.2

Sublotal 38,752 11.9 | 12,008 157.7 115.4 2,819.1 10325

Arabian Peninsula ' o - B o
Bahrin . sl 17 2. na Coma | 200 a7
Kuwai 20 a4 a na | _na 2819 126
Oman ; 1502 400 ol na ma 1 5885 9.5
Qaur i 368 106 2 na . na . 2877 82 |
Saudi Arabia I 14,134 39.0 2365 S88.5 J 3413 4,010.6 474.8
United Arab Emirates 1,589 2.5 39 na | na 17477 4303
Yemen ; 11,687 ~ 561 1,609 } o 1 R 7325 56.2

Subtotal L3183 220 4,085 SN R B £ ) K 1.086.3
TOTAL FOR !
ARAB COUNTRIES o2 | 252 56,778 1752 1 1200 | 192205 | 42839




Each country will have to decide what is the most efficient way of ensuring food security through increased
self-sufficiency by increasing domestic production, increased trade, or reliance on food aid where freely
available. Obviously, the decision will affect the research system''s goals in terms of the commodities, regons,
and classes of farmers that it targets. However, increased food self-sufficiency will involve research,
technology-transfer, and input costs. At the same time, it may affect the balance of resources devoted to
irrigated versus rainfed areas, the particular crops that are emphasized, and the employment that will be
generazed. The research system should be in a position to respond to these needs.

2. The Need for Strengthening Agricultural Research Management

There are vast differences between countries with respect to the size of research resources, the degree to
which the socioeconomic policy framework is conducive 1o research and development, and the commitment
of government to research and development. However, most countries in the region have introduced some
form of agricultural amrangement 1o promote research and gear it towards agriculturai development policies.
At this stage, there is a tendency in small systems 1o include research as a separite department (or as sectons
within departments) within the ministry of agriculture, while lurge svsiems tend 1o hive i SCIn-autonomous
national institution or a number of institutions involved 1 apriculural rescarch,

National agricultural research systems (NARS) play i central role in the process ol technology pencration
and transter. They are essential for idenutving technolrgy problems and for developmg and adapting
appropriate technologies. Experience has shown that without a strong and effective national rescarch svslem,
advances in agricullural research are unlikely, Whether primarily generators of technology or adapters, tor
a NARS 0 bestrong requires asupportive policy environment, an organization compatible with the designated
objectives and functions of research, adequate resources 1o carrv out research activities, and a coherent set
of management processes that allow the system to produce in & continuous and cost-eftective Wiy,

Amajor constraintin the development of strong and effective NARS in Arub countries is management. In many
Arub countries, there are fow top-quality research managers and often little consciousness of the main issucs
involved in good research management. Experience with severtl countiics in the region has revealed several
management issucs that are of particular importance, such as the need for clear goals for the NARS to develop
its rescarch policies, for long-term commitment of resources, for appropriate structure, organization, and
linkages, {or developing rescarch resources, and tor improving the process of managing research acuvities,

The Arab Organization for Agricultural Development AOAD and the International Service for National
Agricultural Research ISNAR have jomntly developed a project proposal entitled “Strengthening Agriculiral
Research Management in the Arab Countries (SARMAC).” The SARMAC project proposil was endorsed by
the Mimisterial Council of AOAD in 19X7.

3. Objective

The SARMAC objective is 10 assist NARS in Arab countries in their efforis o generate and adapt agricultural
technologics through the development of stronger research policy, organization, and management capacines.

4. Approach

The project strategy has two parts:
* operational change within the NARS;
* the training of research managers.

Operational change can provide statt with an environment in which they can be good managers. And statt
can be the moving foree in bringing about such a change. The SARMAC project has identified areas in which
operational change within NARS might be appropriate and has also provided training opportunities in rescarch
management. In addition, linkages between NARS in the region could be strengthened.
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The SARMAC operation has two interrelated parts:

* studies of the organization and management of NARS in four selected Arab countries,

+ four national agricultural research management seminars and a regional seminar to discuss the findings,
conclusions, and recommendations of the project.

5. Outputs

The output or products planned under SARMAC are four country studies, four national seminars, and one
regional seminar.

The country studies

In-depth collaborative reviews of the agricultural research management systems in four selected Arab countries
were carried out under the project. Each study wiis done by a national team with backstopping from AOAD
and iSNAR. Three review reports on NARS in the Sudan, Iraq, and Yemen were published and distributed.

The national seminars

The national seminars were organized to present and discuss the NARS reviews. The seminars, which were
essential parts of the studies, allowed for active involvement of a broader base of NARS managers and
policymakers in the selected countries prior to final publication of the reports. Four national seminars were
held, one cach in Sudan, Iraq, Yemen, and Algeria. The seminar reports were included as part ol the country
review reports.

The regional seminai

The regional seminar examined the methodology, conclusions, and recommendations {rom the four country
studies. Through this process, NARS managers from countries that did not participate directly in one of the
four studies had the opportunity to consider the collected recommendations .nd conclusions in the context
of their own research systems.

The overall objectives of the regional seminar were

* twdevelopanawareness and understanding among participants cf particular issues in agricultural rescarch
management ¢ the basis of the conclusions and recommendations of the studies;

* to provide a forum for research managers to interact with cach other to exchange experiences.

6. SARMAC Implementation and Funding
The project has been implemented in two phases:

Phase I: Development of a methodology tor the field studies, with testing in the Sudan, and a national

seminar to present and discuss findings. This phase was funded by AOAD and ISNAR. The

Arab Fund for Economic and Social Development (AFESD) provided partial funding for the training
component.

Phase II: Preparation of three country studies (Iraq, Yemen, and Algeria) and three national seminars,

one for cach country, to discuss study findings and recommendations, as well as a regional

seminar to discuss common issues and lessons Iearned from the four country studies. The second phase

was funded by AOAD and ISNAR. Partial financial support was provided by the United Nations
Development Programme (UNDP).



7. Field Study Methodology

Inthe first phase of the project, the methodology for the field study was developed by adapting and integrating

the guidelines for ISNAR reviews and cvaluations of NARS with the agricultural technology management

system (ATMS) methodology. Thus, the field study methodology presented a number of tools that the country
study teams could use in collecting, analyzing, and interpreting the data. The methodology was tested in the

Sudan in late 1987. It contained the ATMS concept, analytical stages, and a checklist of key questions and

information on research management, structure, organization, and policics 10 be collected from rescarch

institutions.
8. Implementing a Country Study
Country studies were implemented following by a seven-stage process:
a. Preparation:
* identification of the local study team, representing disciplinary and organizational dimensions:
* study preparation.

b. Training of the local study tcam through a two- to four-day preparatory workshop in which an
ISNAR/AOAD preparation team introduced and discussed the field study methodology, with the
following objectives:

* adapting the methodology to the country situation, with the local study team;

* improving methods for collecting the data;

* develeping a schedule for implementing the study, holding the national seminar, and finalizing the
draft report.

¢. Implementation of the study by the local team: collecting, analyzing, and interpreting the data to
produce the first draft report.

d. Finalizing the first draft report at AOAD and ISNAR.
¢. Presenting the local study team’s draft report to the ministry of agriculture in the country.

f. Holding a two-day national semiinar to present and discuss the final draft report, with the participation
of rescarch policymakers and leaders in the country, along with AOAD and ISNAR representatives.

g. Finalizing, publishing, and distributing the country report.

The schedules achieved for implementing these stages in the four countries are shown in table 2.

Tuble 2: Schedules Achieved in the Implementation of the Four Country Studies

Stage/Country Sudan Iraq Yemen Algeria
Training of theLocal Study Team  June 1987 July 1989 Auyust 1990 October 1990
Preparing 1st Draft Report March 1988 May 1991 January 1992 August 1993
Finalizing 1st Draft Report April 1988 July 1991 May 1992 November 1993
National Seminar August 1988 January 1992 Sepiember 1992 February 1994
Finalizing and September 1988 March 1992 February 1993 May 1994

Distributing Report




9, Issues of Importance during Implementation

Local stucy team formation

The composition of the local study teams showed that the sclection process was carefully considered by
AOAD/ISNAR. Each team was multidisciplinary in nature: it included biophysical scientisi(s) with long
experience in the operation of agricultural research institutions and universities in the country and agricultural
economist(s) with long experience in the cconomics of the agricultural sector. Moreover, cach local study
team was multiorganizational, representing the miain research institutions responsible for research program
formulation and implementation in the country, the ministry of agriculture (as a major agricultural policy-
making body in the country), and universities (as cducational and research institutions). The local study ivam
was supported by AOAD and ISNAR. Thus, the composition of the local team insured complementanty in
the outcome of the country study.

Data collection and finalization of the first draft report

The Sudanese study team was able to collect data at the level of the agricultural sector, institution, and
researcher over a couple of months. However, the fragi study tear: was unable to collect informuition at the
level of either the researcher or the rescarch institution; therefore, the Iraqi study team was requested to
prepare a desk reportusing the checklist mentioned carlier of key information to be collected from the research
institution.

During the period from September 1990 to November 1991, the Yemeni study team collected data on the role
of agriculture in the economy, structure, and function of ATMS, research institutions, and rescarchers. Adraft
report was prepared in early 1992

The Algerian team collected data on the researchers and research institutions of the Ministry of Agriculture.
The team drafied the report iz August 1993.

All reports drafted by national teams were sent o ISNAR for further analysis and revision and for production
of the draft reports, which where presented to the concerned ministries of agriculture in each of the four
countries. The ministries called for national seminars to discuss the project’s findings and reccommendations.
Proceedings of each national seminar were incorporated in the NARS review report. The final review reports
of the four participating NARS were edited, publisacd, and distributed.

The ATMS and checklist of questions for reviewing NARS

The ATMS, as a concept and as a practical approach to diagnosing constraints, is considered usetul because
ittakes a systems approach, emphasizes the broader environment within which the NARS functions (including
the policy environment), and leads to an in-depth study of NARS human and financial resources as well as
the particular linkages and functions that the NARS performs. However, the ATMS is not enough to carry out
a diagnostic review of NARS without information on research plans, programs, physical resources, organi-
zation and structure, information, and monitoring and evaluation, which can be collected with the checklist
of questions.

While ATMS is a useful tool for understanding the impact of the broader environment on NARS, itshould be
recognized as a complement to other methods designed to study NARS organization and management, and
not a separate focus of attention.

This overview synthesis summarizes the findings and discusses the common issucs in the four NARS reviews
of Sudan, Iraq, Yemen, and Algeria. It also contains a summary of the proceedings of the regional seminar
on agricultural rescarch management held in Beirut, Lebanon, June 14-15, 1994,



II. The Agricultural Sector

Agriculture plays a very important role in the life and economy of most Arab countries, including Sudan,
Iraq, Yemen, and Algeria, by producing food, fced, fiber, and other products and by providing the capital
needed for agriculture and for other sectors in the economy. As mentioned earlier, however, the demand tor
agricultural products has increased sharply during the last three decades as a result of relatively high
population growth rates, an increasing tendency for the rural population to migrate o urban arcas, and
changing food consumption habits.

Agriculture contributes 6% 10 8% of the gross domestic product (GDP) of Algeria, 12% to 12% of Iraq's
GDP, 189 to 27% of Yemen'’s, and 36% of Sudan’s.

There are certain agricultural systems that are common 2mong the four selected countries of the study, as
well as other Arab countries. But in addition, each country has its own specific agricultural systems, which
are determined by rainfall, the availability of water for irrigation, ahitude, temperature, and traditional
farming patterns.

The main commodity groups produced are cereals, vegetables, fruits, industrial crops, and livestock. The
staple cereals are sorghum and millet for Sudan and Yemen and wheat and barley for Iraq and Algeria.

While Yemen and Sudan are self-sufficient in sorghum and millet, Iraq’s and Aljeria’s self-sutficiency in
wheatand barley have been sharply reduced during the last two decades. Three countiies, i.e., Algeria, Irag,
and Yemen, like other Arab countries, are increasingly importing cereals, edible oils, and sugar, but Sudan
is self-sufficient in these products and sometimes exports edible oils and sugar. Feed for livestock, including
poultry, is another item considered a top priority for increasing self-sufficiency by the four countries—and
by all Arab countries.

Governments in the region are increasingly committing themselves to improving both the technological
structure and cconomic conditions of the agricultural sector. Development and diffusion of new technologics
for the agricultural sector have received top priority in the governments’ development plans. This concern
with technological solutions to the agricultural problems of how to increase productivity stems, in part, from
the concern for self-sufficicncy in food production. It is also based on the desire 1o make farming a profitable
buriness in order to discourage the rural populaiion from migrating to urban areas, as well as being based on
the quest for more intensive methods of land use. In addition, they have introduced some policies to improve
agricultural production, which include subsidized production inputs, financial loans, and attractive pricing
policies.

1. Natur:l Resource Base
Climate

While Sudan lies entirely in the tropics, Yemen is situated in the northern stretches of the tropics, with mean
annual temperatures ranging from less than 15°C in the central highland to 30°Cin the coastal plains. Iraq’s
climate is continental and subtropical, with rainfall in winter similar to that of the Mediterranean. The climate
in Algeria ranges from the Mediterrancan type in the north to tropical in the south,

Water resources

Sudan'’s water resources are obtained from the Nile River system, unde ground catchment areas, and raintall,
Sudan’s share of the Nilc River’s annual discharge is 18.5 billicn m”. The underground water supply is
estimated at 4900 billion m3, and annual rainfall ranges from 25 mm in the north to 1600 mn: in the extrenme
south. In Yemen, waler is scarce. The major sources are rainfall and underground aquifers. Raintall is highly



erratic in terms of time, quantity, and location. It varies from less than 50 mm in the coastal lowland plains
and castern desert zone to more than 1200 mm in the westem mountainous highlands.

Algeria’s sources of water are rainfall, underground aquifers, and springs. Rainfall ranges from less than 50
mm in the south to about 1000 mm in the north. Iraq’s sources, however, are surface water from the Tigris
and Euphrates Rivers, rainfall, and underground aquifers. Annual rainfall is highly erratic, ranging from less
than 100 mm in the south to about 1000 mm in the north.

Land resources

The cultivable area in Sudan is estimated at about 80 million hectares, of which about 12 million hectares s
cultivated in good rainy vears. The irrigated area is about 2 million hectares. In Yemen, the cultivated irea
is about 1.5 million hectares, of which about 0.4 million hectares are irrigated. The cultivated area in fray,
however, is about 5.5 million hectares, of which about 2.5 million hectares are under irrigation. The total
rainfed cultivated area in Algeria is about 7.3 million hectares and the irrigated area is 0.2 million hectares.

Vegetation and agroecological zones

Soil, temperature, raintall, land use, topography, and cultivation are the main determinants of the geographic
distribution of vegetation. Agroecological zones in the four countries could be classificd as follows:

Sudan: Alluvial plains, desert, semi-descrt, montane, low-rainfal! woodland savannah, high-rainfall
woodland savannah, and marshland;

Iraq: Alpine plants, forests, river banks, steppe, desert, and marshland;

Yemen: Tropical Tihama (coastal plain), southern uplands, highlands, midland slopes, eastern and
northeastern desert plateau, coastal and foothills, middle montane highland, and high montane;

Algeria:  Mediterrancan coastal plan, montane plains, mountane, steppe, and desert.
2. Human Resource Base

The total population and total agricultural population for Arab countrics in 1990} is shown in table 1. In Sudar
the total population was about 25 million in 1990, ot which 60% lived in rural areas. More than 8 mullion of
the economically active population were engaged in agricultural activities. The population in frag was about
19 million in 1990, of which 21% were involved in agriculture. The Yemeni agricultural population formed
about 56% of a total population of about 11.7 million. Of the Algerian population of about 25 million, the
agricultural population formed about 249%.

3. Agricultural Production Systems

In each of the four countries, the agricultural sector is cemprised of various production systems, which vary
in their contribution to the agricultural GDP (AgGDP). These systems are interrelated and complimentary.

Sudan

Irrigated production systems include th.e public production corporations of about 1.3 million hectares in the
Gezira and Managil, Rahad and New Halfa schemes; pump schemes of about 0.6 million hectares,
flood-irrigated system of about 0.4 million hectares; and sugar plantations of about 80 thousand hectares.
The rainfed production systems include traditional shifting cultivation, with areas ranging from about 3-8
million hectares with annual rainfall exceeding 250 mm; traditional montane cultivation; mechanized
farming, ranging from about 3 million hectares in moderate rainy seasons to about 6 million hectares in good
rainy seasons.
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In the public production corporations, an intensive cropping s* tem accommodates cotton, sorghum,
wheat, groundnuts, and vegetables. Intensification and diversification of farming systems has resulted in
several production constraints, such as weeds, pests, diseases, water shortages, loss ol soil fertility,
post-harvest losses, and labor shortages, which have led to reduced production.

Pump scheme production systems vary between the areas north and south of Khartoum. Grain legumes,
vegetables, fruits, and aromatic crops are becoming increasingly important, while wheat and sorghum have
less importance in the north. As a result of the privatization of the Blue and White Nile schemes, the challenge
for farmers is to produce profitable crops.

Flood irrigation systems cover riverain and semi-irrigated arcas. While riverain lands are privately owned
by tarmers, the semi-irrigated Gash and Tokar Deltas are managed by public agricultural corporations and
farmed by tenants. In the riverain areas, farmers grow annual crops, e.g., vegetables, fodder, grain legumes,
and cercals, following the flood from the river system. The semi-irrigated crops include sorghum, mullet,
vegetables, and cotton.

Rainfed, traditional shifting cultivation is practiced in most regions of the country. Cropped land 18
successively planted for tour to five scasons if raintall is adequate. When the soil tertility in this land declines,
farmers shift to nearby land that has been under natura] vegetation for the same period. Crops mclude
sorghum, millet, maize, sesame, groundnuts, roselle, and watermelon. Inaddition, vegetables, maize, cassavi,
and yams are grown in the south.

Montane cultivation is practiced in the hilly arcas when raintall is sufficient. At the mountain foot und in
the valleys where seasonal floods occur, the flooded areas are cultivated with annual crops such as sorghum,
maize, millet, tobacco, and vegetables.

In mechanized tsrming the major crops include sorghum, sesame, sunflowers, and cotton.

Livestock comprises large and small ruminants and poultry. The number of ruminants has been estimated
for 1991-92 at 21.5 million cattle, 21.3 muuon sheep, 15.6 million goats, and 2.8 million camels. Livestock
production is managed under nomadic, transhamant, and sedentary systems integrated with crop production
and urban backyard farming. Communal ra» ges in the nomadic system provide grazing for cattle, sheep, and
camels.

Fishery land and stock assessment indicated that the potential finfish catch could reach 100,000 tons/year.
The potential marine catch has been estimated at 10,000 tons/year.

Iraq

. ne area suitable for agriculture has been estimated at about 12 million hectares, of which only 5.75 nullion
hectares arcactually in use. According to the availability of water, two main farming svstems can beidentified:
irrigated and rainfed farming systems. In the northern region where both rainfed and imigated agricultural
are practiced, about 375,290 hectares are under irrigation, and the remaining cultivated area is rainfed. In the
middle and southern parts of the country, agriculture depends on irrigation.

The choices of plant crops to grow are based on the demand for these crops, their production capacity, and
their importance in the irrigated and rainfed systems in the country. Based on this, there are seven crop
production groups: cereals for food and feed, dry food legumes, oilseed and industrial crops, vegeables, tree
fruits, forer is, and range and forage crops. Cerzals occupy about 80% of the total cultivated area, with wheat
and barley being grown on 94% of the cercal area, rice on 3%, maize on 2%, and others taking up 19 of the
cultivated area. About three-quarters of the wheat production comes from rainfed areas, with the remaining
from irrigated arcas. For barley, about 60% is produced in rainfed and 40% in irrigated arcas. Most vegetables
are grown under irrigation, as are most oilsced and industrial crops (¢.g., sesame, cotton, sugar bects,
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sugarcane, and tobacco). Fruit trees in the middle and south of the country are imigated. In the north, they
are both irrigated and rainfed. Date palms, citrus trees, and grapes are the three main fruit crops in the country,

The livestock production systems vary from traditional low-input/low-output seminomadic types to the
extreme of highly capital-intensive, modern farms. The former case is more typical for sheep and foats.
Poultry production, however, tends toward the higher end of the scale, with importated technology,
equipment, raw maierials, eggs and one-day-old chicks from the most highty productive hybrid lines. Cattle
and butfalo production is between sheep and poultry in intensity. The numbers of sheep and goats fluctuate
as a result of range conditions and rinfzll. In 1990 there were 9.6 million sheep and 1.5 milliox goats, with
about 1.7 million head of cattle. Poultry numbers reached 75 million chickens in 1990,

The catch from both in-land and marine fisheries was 16,000 and 5000 tons, respectively,

Yemen

Farming in Yemen could be divided into rainfed, permanent irrigated, and spate- (flood-) irrigated
farming systems. Rainfed farming systems can be classified into two subgroups: high-rainfall farming
systems (with rainfall of more than 500 mm per annum) and low-rainfall farming systems (with less than
500 mm of rainfall). The rainfed farming systems are predominantly in the central highlands and southern
and western uplands of the country. The low-rainfall arcas are characterized by erratic rainfall and periodic
droughts.

The sources of water for permanent irrigated farming are wells and springs. While wells and SPIInS are
more common in the highlands, wells and floods (spates) are common in the coastal arcas, The permanent
irrigated area forms about 129 of the total cultivited asea and about 597 of the ol permisnent and
flood-irrigated areas.

Crop groups grown in the vountry include food and feed cereals, dry food iegumes, industrial crops,
vegetables, fruit and stimulant tree crops, forest trecs, and ranges and forages. About 85% of the land
cultivated for crops is for field crops and abowt 85 of this is planted to -ereals. About 77% ofthe land planted
1 cercals is occupied by sorghum and millet. Wheat occupics 11 of the cereal area and about 19z of total
cereal production. The three main industrial creps are cotton scsame, and tobacco. Vegetables are growr in
small irrigated plo's in all areas. The main fruit crops are grapes (at about 43% of (ruit production), bananas,
papayas, and dates.

Livestock husbandry in the country is practiced largely by traditonal farmers. Thus, crop production and
livestock are interdependent. Sheep and goats graze on range during the wet season and are fed crop residues
and by-products during the dry season. Cattle, however. are kept in the house and fed sorghum and millet
stalks, as well as leaves and alfalfa. In some locations, cattle graze with sheep and goats on crop residues on
{allow land. The total number of sheep, goats, and cattle is about 3.7 million sheep, 3.2 million goats, and
1.1 million head of cattle. Poultry production systems in the country vary from the traditional low-input/low-
output types, like those for other farm animals, to highly capital-intensive enterprises that are separate from
crop production. The number of birds increased by about ninefold over the last two decades: from 3 milion
birds in 1969-71 to 27 million birds in 1988-90.

Fish and crustaceans are harvested by private fishermen, small-scale cooperatives, public industry, and

through joint ventures with foreign vessels. The annual marine fishery caich during the cighties ranged trom
about 66,000 to 71,000 tons.
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Algeria

Rainfed agriculture is the predominant farming system in the country. Cultivated land comprises about 7.5.

million hectares and is distributed across six major zones:

¢ Zone A, which receives more then 600 mm annual rainfall, is intensively cultivated with citrus and early
vegetables, Wells for irrigation are also used in this zone.

* Zones B and C, which cover about 666 of the cultivited fand and include the plateau area, receive
fluctuating annual rainfall from 350 mm to 600 mm. While cropping in Zone B is predominantly
wheat-fallow rotation, cropping in Zone Cis barley-fullow rotation.

* Zone D receives from 250 m to 550 mm of uncertain annual rainfall. Cereal cropping is irregular and
is used mainly for grazing.

* Zone M receives more than 350 mm annual raintall. [thas steep slopes and is subject, theretore, to severe
erosion.

* Zone s irrigated from wells, springs, and oasis water. It is about 0.3 million hectares in area.

Annual crops occupy 93% of the total crop arca. Fruit trees occupy the remaining 792, Annual crops include
cereals (which occupy about one-third of the anaual crop area), dry legumes, torages, industrial crops, and
vegetables, The main cereals are wheat and barley. Fruit crops include grapes (about one-fifth of the total
fruit area), olives, date palms, and others.

Livestock production systems vary from traditional low-input/low-output types to highly capital-intensive,
modern farms. [n 1992, there were 18.6 million sheep. The total number of goats and cattle, however, was
1.4 million goats and 2.5 million head of cattle. Poultry production has increased during the last two decades;
by 1992, the country had 76 million birds.

Marine fisheries catches were about 70,000 tons in 1986.
4, Agricultural Policies

In the last two decades agricultural development has been a major coneern of the governments in the four
countries (Sudan, Iraq, Yemen, and Algeria). However, the development of ugriculture in Algeria was hmited
during the 1970s and early 1980s by the country’s cconomic development strategy, which concentrated on
industrialization at the expense of agriculture. As a result, agriculture’s share of the GDP declined from about
13% in the 1970s to 69 10 8% in the 1980s.

In general, the growth of agriculture in the four countries has not sufficiently kept pace with the growing
demind and the production of staple foods has stagnated. As per capita incomes have risen and the population
has increased, the food gap has widened significantly.

In an atiempt to improve agricultural performance, governments in the four countries have, however,
increasir.aly liberalized the sector and this has given a new impetus to growth, Subsequently, the demand for
technologies for the production systems is changing to match the demand in local as well as external markets,
The challenge to farmers is to produce profitable commodities — research has to be strengthened to contront
this challenge to develop the required technologies for dynamic farming systems.

Inall four countries, the cconomies are moving to more open service and commercial agricultural ccononues,
an cffort that has been channclled into five-year development plans for the agricultural sector. The main
strategies and objectives of these plans address various aspects of agriculture in development and focus on
upgrading agricultural efficiency through improved performance and productivity, as well as increasing the
contribution of agriculture to national development.

Food consumption patterns in the four countries indicate that about two-thirds of calories consumed per

capita per day come from cereals—wheat, sorghum, and rice. The high population growth rate, changing
food preferences involving the consumption of more wheat, and the improvement of per capita income have
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all increased the demand for basic staple foods: cereals, vegetable oils, sugar, and animal products. This,
coupled with the low rate of growth in sorghum, wheat, and rice production, has meant that food
self-sufficiency has declined during the last two decades, especially for wheat, vegetable oils, and animal
products. The import bill for agricultural products has increased for Irag, Yemen, and Algeria. Sudan,
however, is self-sufficient in sorghum, sugar, and vegetable oils, and Sudan's self-sufficiency in wheat has
improved during the last few years.
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III. The Agricultural Technology Management System (ATMS)

1. Technology Generation and Transfer Policies

The governments in the four countries are subsidizing the production of principal crops by providing cash
loans and producer subsidies for production inputs, i.c., seeds, fertilizers, and pesticides. The governments
also provide river water for irrigation, produce and distribute animal vaccines, and control insect pests,
diseases, and weeds of national economic importance.

Production of improved seeds, mainly breeder seeds, is the responsibility of the main research institutions
in each country (Sudan’s Agricultural Rescarch Corporation, Iraq’s State Board for Agricultural Research,
Yemen's Agricultural Research and Extension Authority, and Algeria’s Instituts Techniques and Institut
National de la Recherche Agronomique d'Algérie).

Policies on transport, storage, and processing are set by concerned governments and implemented by the
public and private sectors. Development plans have dealt with these issues by allocating financial resources
for development projects under the agricultural, industrial, transport and coramunication sectors. Private-
sector investment in transport, storage, and processing of agricultural products is encouraged and controlied
through government regulations and policies.

Governments in the four countries are supporting rescarch and extension by continuousiv improving their
resource bases. Considerable emphasis has been placed on improving the human and physical resource base
for research, as well as tor extension. There 1s i tendeney tor research organizations to underzo trequent
reorganization, with the objective of making research more responsive to the needs of the agricultural sector.
This reorganization and other aspects of rescarch policy, organization, and management will be dealt with
in the following pages.

2. Analysis of ATMS Structure and Function

The project methodology called for the identitication of main institutions and groups involved in the ATMS
in each of the four countries. Particular attention was given to their role in aftecting the structure and
performance of agriculture in the country, in affecting the critical functions the ATMS is expected to perform,
and in the mechanisms by which the svstem carries out these functions. However, two of the stedies, Sudan
and Yemen, were also able to collect, analyze, and interpret data on the institutions and groups involved in
the tinance, policies, services, generation, transfer, and use of technology. The roles of these institu-
tions/groups were defined through 13 functions that were identified for ATMS to perform or, at least,
intluence. These functions include formulating national macroeconomic policy, allocating resources among,
sectors, setting agricultural sector goals, allocating resources within theagricultural sector. develeping human
resources for the agricultural sector, setting the agricultural research strategy, developing human resources
for agricultural research and technology transter, generating political support for agnculwral research and
technology transfer, generating technology, transferning technology. providing support services to agricul-
tural technology adaptatton, insuring marketing and the use ot the product, and cvaluating the impact ot
technology development eftorts. For cach institution. group participatung i the ATMS, the responsiblity and
mechanism for participation in each of the 13 functions was deseribed. This type of unalvsis helped o explian
the policy contextof tecknology generation, which plavs acritical role i shaping the structure of agnicultural
production and the efficient use of natural resources, along with the context for technology generation and
transfer.
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IV. Agricultural Research

1. Historical Background
Sudan

Agricultural rescarch in the Sudan dates back to tae turn of the century. Formal agricultural rescarch began
in the northern province in 1902 and near Khartoum in 1903 to explore the possibilitics of growing cotton
under irrigation. This was followed shortly by similar work at Rumbzek and Wau for rain-grown cotton. The
Wellcome Tropical Rescarch Laboratories were established in Khartoum in 1903 with an emphasis on
medical research, but they also conducted chemical and entomological research related W agriculiure.
Botanical and agricultural research started in 1904 1 Shambat Rescarch Station. Pilot schemes and
experiments by the Sudan Plantation Syndicate showed that cotton could be grevn successtully on
commercial scale in the Gezira areit. This prompted the establishment of the Gezira Research Station in 1918,
In 1931, the Agricultural Research Service was formed as an independent body, and in F935 11 was absorbed
into the Departraent of Agriculture and Forests. In 1944, the new Agricultural Rescarch Division was
established.

Afterindependence in 1956, agricultural research expanded rapidly to encompass activities in different crops
and ecological zones in the country. To ensure the tecunical and productive efficiency of research activities,
the Agricultural Research Division was made semi-autonomous by the Act of 1967 and became the
Agricultural Research Corporation (ARC). it was entrusied with almost all of the applied rescarch in field
crops. In 1977 the act was amended to amalgamate the research functions of food processing, foresiry,
fisheries and marine life, and wildlife as centers in ARC. At present, ARC research activities are carried out
in its network of four rescarch centers, 18 stations, six substations, and 22 testing sites.

Iraq

In the 1920s the Ministry of Economics and Transport included a Directorate General for Agriculture in its
organizational structure. The technical department of this directorate conducted many rescarch sctivites,
especially on diagnosis and control of plant pests and animal discases. The first expertment stations at Abu
Ghraib and Neinevah and the central veterinary aboratory were established by this directorate.

The Directorate General of Agricultural Rescarch and Projects was established in 1952 wath 1ts headquarters
at Abu Ghraib. In 1968, it was reorganized and 12 provincial research centers were estabhished throughout
the country. In the 19705, rescarch activities were distributed between several services and rescarch
dircctorates general of the Ministry of Agriculture and Agrarian Retorm. The Agriculture and Water Rescarch
Center was established within the Council of Scientific Rescarch. This counciland its centers were iquidated
in 1989,

In 1979, the State Board for Applied Agricultural Research (SBAAR) was established within the Minmistry ot
Agriculture and Agrarian Reform by merging several rescarch depariments at Abu Ghraib, the place where
the tirst Directorate of Agricultural Research and Projects was located. In 1987 and 1990 SBAAR was
reorganized and expanded its mandate to cover soil and water research, and its title became “State Board for
Agricultural Research (SBAR)." At present SBAR has seven research departments, a central station, seven
headquarters-outreach stations, and three provincial research departments with 10 staiions and three
subslations. SBAR is mandated with responsibility for most fields of agricultural research, with the exception
of animal health and fisheries.
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Yemen

Agricultural research in Yemen goes back to the 1950s, when El-Kod Research Centre was established in

South Yemen. After the independence of South Yemen in 1967, agricultural research went through two

phases.

* Phasc I(during the 1970s): Three UNDP/FAO-supported projects were implemented to strengthen rescarch
and technology transfer. These projects assisted in establishing the Seiyun Rescarch Centre, developing
a nationally coordinated research program, and establishing the Department of Research and Extension
(DRE).

* Phase I (during the 1980s): Two UNDP/FAO- and IDA/EAO-supported projects were implemented to
strengthen technology transfer, to reorganize E1-Kod and Seiyun Research Centers, and to coordinate
research.

Agricultural rescarch was introduced in North Yemen in 1970 when UNDP/FAO initiated three agricultural

production projects. However, 1973 is considered the beginning of organizing agricultural rescarch in North

Yemen, with the start of UNDP/FAO's Agricultural Research Sration and Training Project. Major etforts to

develop agricultural rescarch in the North could be categorized by three phases:

¢ Phase I: The UNDP/FAO Agricultural Research Station and Training Project. Taiz iand [hb (1973-107,
which laid the foundation for the agricultural research organization.

* Phasc 1I: The UNDPIDA/FAO Agricultural Research Station Project (1970-1982) was implemented to
provide specialists and DRE volunteers and to purchase equipment,

* Phase 11I: The IFAD/Italy/IDA/FAO Agricultural Authority Project (1983-19°S) was implemented 10
assist the newly formed Agricultural Research Authority (ARA) in managing and organtzing agneul-
tural research and 1o train the scientific cadre.

The unification of North and South Yemen into one country in 1990 has led to the merging of the DRE in
Aden, the General Directorate of Extension and Training in Sana’a, and the ARA in Dhamar into one
semi-autonomous institution, the Agricultural Rescarch and Extension Authority (AREA), with jts headquar-
ters in Dhamar. Atpresent, AREA has three research departments at its headquarters, three research centers,
five regional rescarch stations, five rescarch stations, and one research subcenter,

Algerin

Alfter its creation in 1966, the Institut National de la Recherche Agronomique d'Algéric (INRAA) was
responsible for all agricultural research activities. By 1970 it had four national centers for agronomy,
zootechnology, forestry, and rural and cconomic sociology and 21 research stations in different agroecologi-
cal zones. Between the mid-1970s and mid-198(s, the government established 10 new institutes. w hich
inherited most of INRAA's staff, facilities, and stations. These include five commodity institutes (for ficld
crops, industrial crops, fruits and grapes, sheep and goats, and pouliry), three national disciphnarv insitutes
(for plant protection, animal health, and soil. irngation and drainage), and two production-system institutes
(for desert agriculture and forestry).

By 1989, INRAA had been mandated W carry out fundamental rescarch, o coordinate national applied
agricultural rescarch, and to coordinate training and techracal assistance related to agricultural research.

In 1993, INRAA was reorganized and was given a leading role in developing agricultaral research policies,
carrying out rescarch, and coordinating rescarch and technical assistance.

2. Structure, Organization, and Linkages
Organization and Structure

The structure and organization of a national agricultural research system critically influence the efficiency
and cffectiveness of research, They shape the way the system operates as well as its capacity to diagnose
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problems; assess world knowledge of improved technologies; mobilize human, physical, and financial
resources to conduct research; and perform other assigned tunctions to achieve the desired objectives,

Despite recent etforts to improve the performance of agricultural research in the countries studied under the
project, agricultural research is facing difficultics i coordination within and among research insututions.
While there is a tendency to see structural change as the solution to problems of research ctticieney and
effectiveness, there is often a failure to understand how complicated organizational change can be. There s
also a failure to recognize the usefulness ot improved management tools in achieving objectives that may be
obtained through better approaches to strategic planning and program formulationand implementation, rather
than through frequent restructuring.

Structural changes in agricultural research in Iraq and Algeria were more frequent than in Sudai and Yemen.

At present, there is one main agricultural research institution in three of the four countries: ARC in Sudan,
SBAR in Iraq, and AREA in Yemen. However, in Algeria there are INRAA and 10 technical institutes that
carry out research under the Ministry of Agriculture.

ARC and AREA are semi-autonomous institutions, cach governed by a board (chaired by the Minister of
Agriculture for AREA and by 2n external leading and experienced person appeinted by the Minister of
Agriculture for ARC). However, in Irag and Algeria, SBAAR, INRAA, and the technical institutes are under
the direct administrative control of the Ministry of Agriculture.

The membership of ARC and AREA's hoards 1s made up mostly ot outsiders. except tor the director general
of cach insttation, whois an ex officio member of the board. This type of membershipatlows tor the inclusion
of government agencies (such as the extension services, planming. hinance. and the public production sector)
and interested groups (such as producers, academies, and poivate businesspersons). The main tasks of the
bourd are to develop research policies, strengthen rescarch programs to serve development, set management
guidehnes for managing the rescarch institubions, and approve annual programs and budgets. While the
headquarters of ARC and AREA are far from the countries” capitals, SBAR and INRAA headquarters are
located in the capitals. The headquarters in cach of the main research institutions in the tour countnes have
central research departments. However, in Sudian, ARC has no central research departments: they are located
within Gezira Research Staton and the research centers.

While the headquarters of SBAAR and INRAA and the technical institutes each has its central experimental
farm, ARC's central farm is in the Gezira Rescarch Station and AREA’s is in the Central Highland Regional

Research Station.

The station and center network of the main research institutions in the four countries are given below:

Sudan
ARC
National Level: Regional Level:
headquarters 17 stations
4 rescarch centers (Food, Forestry, Fisheries, 6 substations
and Wildiife) 22 tesung sites
Irag
SBAR
National Level: Provincial Level:
headquarters 3 departments
7 central rescarch departments 16 stations
1 central rescarch farm 3 substations

« 7 outreach stations
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Yemen

AREA
National Level: Regional Level:
headquarters 3 rescarch centers
3 central research departments 5 regional stations
5 stations
1 subcenter
Algeria
1. INRAA
Natlonal Level: Regional Level:
headquarters 5 stations
3 central rescarch subdirectorates 2 laboratories

2 central research departments
1 central research center

2. National and Technical Institutes

Natlonal Level: Regional Level:
headquarters of ITGC, ITCMI, ITAF, ITGC: 9 stations and 1 laboratory
ITEBO, ITPE, INRF, INPV, INSA, ITDAS ITCMIL: 10 stations
1 research department in each of the :TAF: 10 stations
technical institutes ITEBO: 8 stauonsand 1 laboratory
1 studies and programming department in ITPE: 4 stations
cach of the technical institutes INRF: 10 stations and 9 testing sites

INPV: 10 stations and 1 laboratory
INSA: 6 laboratories

In Algeria, and within the Ministry of Agriculture, there is the *Direcuon de la Formulation de la Recherche
et de la Vulgarisation (DFRV),”" which finances agricultural research in the Ministry of Agniculture and 1s
responsible tor developing research policies to link rescarch with development,

Linkages

Organizing rescarch linkages is one of the basic duties of research institutions. They communicate with a
wide range of research partners within and among research institutiens both within and outside the country,
as well as with their major clients in the country: policymakers and technology-using and -transfer systems.
The characteristics of these linkages depend on the type of linkage and whether itis with partners or with
clients.

[n addition to the various characteristics, channels, and types of linkages, partners in the linkage process
generally vary greatly in their competence and commitment to collaboration. Therefore, the linkages vary
from country 10 country and range from simple to quite complex. For linkages to work well, there must he
shared objectives, resources, and pressure from research managers and policymakers. Linkages of impor
tance have been identified in the four studies: linkiges with service institutions in the ministry of agriculture
(especially extension), farmers and farmers” associations, public production schemes, bilateral and multilat-
eral donors and with sources of knowledge, suchas university research, other NARS institutions, and regional
and international organizations. All of the main rescarchinstitutions have made important gins mdeveloping
formaland informal mechanisms to improve linkages, end over the years, all have developed linkages within
and outside the country. However, it was clear in all four studies that mechanisms to make linkages must be
improved and resources must be allocated to this purpose,
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Linkages within the country: Linkages within the country cover technology development, technology
transfer, finance, services, and training.

Collaborative research activities have been identified within the main research institutions and between
research institutions, including university research. It is found wherever noncore financial resources are
available to support its operation. Collaborative adaptive rescarchiis carried out jointly with externally funded
research-and-development projects, public production enterprises, commercial companies, and nongovern-
mnental organizations. This kind of rescarch is more common in Sudan and Yemen than in Iraq and Algeria.

Technology-transfer linkages exist mainly to implement on-farm trials for verifying, evaiuating. and
disseminating improved technologies. These trials are carried out when resources are available.

Research institutions in the four countries provide technical services 1o various governmental and nongov-
ernmental institutions and to producers. These services take the form of consultancy studics, joint task forees,
and laboratory analyses.

Rescarch institute staff assist universities in teaching, developing curricula, and supervising postgriduate
students. Thev also train farmers, extensionists and oihers.

Linkages ct the regional and international levels: Research institutions have a wide network of linkages
with other national agricultural rescarch systems with regional and international organizations, and with
many bilateral and multilateral developinent agenc:cs. These linkages cover the following:

a. regional research networks, where the main institutions in the four countries are members of inter-
country regional research networks, e.g., the Nile Valley Regional Program (Sudan, Egypt, Ethiopia),
development projects for sorghum, millet, and oilseeds (Sudan, Egypt, Syria, Yemen, Somalia), the
Mashreq Project for improving marginal lands (Iraq, Syria, Jordan), the Water Management Program
(Maghreb and Mashreq countries), etc.;

b. technical assistance linkages, where the main research institutions receive technical assistance from
various regional and international organizations, ¢.g., ICARDA, ICRISAT, CIMMYT, etc., in the form
of joint research activities, training, and research inputs, such as germplasm and technical backstop-
ping;

c. financial assistance linkages, where the main rescarch institutions receive financial support through
loans and donations to improve the resource base and to implement research activities. For example,
ARC and AREA have reccived support from the Netherlands, the World Bank, IDA, IDRC, DANIDA,
[FAD, UNDP, and FAOQ.

3. Research Resource Management

The management of human, physical (matenals), and financial resources is oue of the most important jobs
of research managers. Managing these resources well is vital to maintzining the productivity of the
agricultural research system and, hence, to cnsuring continuity of support from policymakers. The resource
management challenge in agricultural rescarch is particularly clear with regard to human resources since
most national agricultural rescarch systems spend more than 60% of recurrent budgets on salaries. However,
scientists in the four countries have identified financial resources as one of the most scrious limitations to
research, followed by physical and human resources. Finarcial resources were identified as being necessary
1o support researchers and their families and to provide suitable living conditions, operating supplies and
malcrials, equipmentand tools, office and laboratory facilities, and access to scientific literature, among other
things.

The resource management challenge in agricultural rescarch in the four countrics, as well as in other Arab
countries, is particularly clear with regard to human, physical, and financial resources.
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Human Resources

During the last two decades, the main research institutions in the four countries have been able 10 build a
well-trained and dedicated scientific staff.

Sudan: Although at present there are about 220 aclive ARC scientists (most of them hold a PhD degree), an
appreciable number of scicntists have left ARC for one reason or another.

Of the total rescarch staff, 10% are temales. Eighty percent of the female scientists are located at the research
centers, with more than 50% at the Food Research Center.

The Gezira Research Station serves almost 50% of the irrigated area in the country. Itis onc of the oldest
research stations and hosts ARC headquarters. Ithas received more attention than the other stations, and about
20% of the 1otal ARC rescarchers are located there. The Food Research Center has attracted external support,
which enables it to build up its scientilic cadre of about 1792 of the total number of ARC scientists.

Recent changes in ARC's conditions of service have made recruitment, promotion, salaries, and allowances
comparable 10 those of the academic staft at universities in the country.

During the 1980s, recruitment and training were limited because of a sho-tage of funds, and ARC needs were
left unsatistied. As a resultof this, and in response to urgent country needs, ARC has been toreed 1o spread
its available rescarch scientists thinly over the network of old and new research stations.

In-service training of scientists incrensed in the 1980s through collaborative research networks and bilateral
and multilateral technical assistance. For postgraduate training, the faculties of agriculture in the country
train only for MSc degrees. PhD degrees must be obtained abroad.

Iraq: SBAR and the university system (faculties of agriculture and veterinary medicine) have about 1200
scientists, about half witha PhD and the remaining with an MSc degree. In 1989, SBAR had a protessional
staft of 682, of which 70 were PhD holders, 141 had an MSc degree, and 471 had a BSc. They were assisted
by 384 technicians. Aboutaquarter of the SBAR technical staft was posted at the three provincial depariments
and their stations, while the other three-quartess were posted at the SBAR headquarters and its outreach
stations.

Scientists at SBAR with a BSc degree are classified as agricultural engineers. Those with MSc and PhD
degrees are classificd as researchers and senior researchers. The salaries of technical staff at SBAR are similar
to salaries in other sectors of the civil service.

In-service training of SBAR stalt increased during the last decade, both in-country and abroad. The facultics
of agriculture trained most of the MSc- and a some of the PhD-level scicntists at SBAR.

Yemen: In 1989, AREA had 207 professional stalf (23 with a PhD, 67 with an MSc, 83 with a BSc, and 34
expatriates mainly assoctated with externally tunded projects). About halt of the national research statt beld
4 PhD or an MSc, and about two-thirds of these were at EI-Kod and Seivun Rescarch Centers. How ever,
staffing of AREA in 1992 included 235 university graduate staff (27 with a PhD, 82 with ar. MSe. and 126
with a BSc degree). AREA professional statt were assisted by 167 technical statt.

During the period 1980 10 1989, the total numier of scientists at AREA with a PhD oran MSe degree increased
tentold.

Salaries of technical staff at AREA were comparable with those of academic staf({ of the same qualitications
at universities in the country, and they are above salary scales in the civi! service.
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While the two faculties of agriculture in the country provide supplies of fraincd scientists at the BSc level,
postgraduate training for national scientists is provided through universities abroad.

Algeria: In 1992, there were 260 professional rescarchstaff at INRAA and the technical and national institutes
of the Ministry of Agricu!:ure (INRAA, 37; INRF, 37; INSA, 19; ITCM], 40; ITEBO, 43; and ITGC, 84). The
higher agricultural education institutions had 184 academic staff,

The professional research staff consisted of 38 with postgraduate degrees, 61 with un Ingénmieurs ¢ Etat
degree, and about 160 with an Ingénicurs d’ Application degree. About one-fifth of the total research staft
arc female rescarchers,

Physical Resourcis

The quality of research output is strongly influenced by the consistency and quality of physical resources.
The physical resources available to agricultural research in the countries have increased dusing the last two
decades. Rescarch stations have increased in number to cover almost all the provinces and agroecological
regions in each of the four countries. The station network has been rearganized several times in Iraq and a
few times in Algeria; in Sudan and Yemen the number of stations in the station network has increased. (The
number of stations and centers in each of the four countrics, was mentioned earlier in this report.)

In most stations, land for field trials is available. [n some cases, there is also land for seed multiplication.

In general, buildings are adequate insize, space, and design in the headquarters of each of the main rescarch
institutions in each country. While these central headquarters are well equipped, the outreach stations arc
inadequately equipped in terms of field and laboratory facilitics.

Research support includes chemical analysis laboratories; statistics, data processing, and socioeconomic
service units; a centralized agricultural library and documentation center; a maintenance service for scientific
instruments; and seed banks. In general, rescarch institutions in the four countries lack adequate central
support services for researchers and the public—-there is need to strengthen this hind of service to improve
research support.

Financial Resources

Expenditures on agricultural research in the four countries were mainly public funds. Agricultural research
institutions receive funds from annual and development budgets; however, they also receive donor funds
through technical-assistance development pr-“ects or through collaborative intercountry research networks
partially funded by donors.

Total annual recurrent expenditures on agricultural research in each of the four countrics did not exceed 0.6%
of AgGDP.

Data on budget allocations for agricultural research in Yemen showed that an overall average of 21% was
put into capital investment, 66% went to salaries and related charges, and 13% cvered operational costs. In
many national agricultural rescarch systems, the salary costs arc between 60% to 70% of the total annual
budget, sometimes cven 80% or more in exceptional cases, while direct operational costs (including
operational and experimental inpuls) vary between 155 to 35% of the total budget. The remaining 5% to
15% is for overhead (indirect operational costs). These ratios are adequate 1f the budget level is high enough
to pay good salaries to the research staft (at 509 to 6U% of the total budget) and still provide sufficient
operational funds for using equipment efficiently, conducting reliable on-station and on-farm expeniments
and studies, and ensuring the required mobility of staff.



4. Research Policies and Plans

Efficient planning helps rescarchers and research managers maintain the quality of the rescarch program and
its relevance 1o the institution’s mandate and clients. The research institution is part of the government system
that provides its financial resources; therefore, prog am planning in the institution must be consistent with
the goals and planning procedures of the government.

Development of the agricultural scctor has been a concern of the governments in the four countries, as well
as in other Arab countries, and hence agriculture has been allocated a substantial share of the development
budget.

The principal objectives of the research system are derived from the agneultural development goals ol

government policies. These goals can be grouped in the following way:

a. improving the growth or efficiency of the agricultural sector (increasing the average level of netsocial
benefits to all citizens);

b. improving equity distribution (improving the well-being of particrtar groups);

¢. improving sccurity (reducing year-to-year income fluctuaticas anc increasing self-sufficiency or
self-reliance);

d. preserving natural resources (improving the natural environment),

In response to these goals, the planning of research programs at the main research institutions in the four
countries tends to cover most crops already grown in the country or about 10 be introduced, as well as the
country’s natural resources. SBAR, AREA, and INRAA have developed their five-year rescarch plans. The
implementation of these plans has been faced by many problems, mainly from communication problems in
coordinating rescarch activities, shortages of trained h iman resources and frequent turnover of rescarchers,
and inadequate financial, physical, and human resources to implement research activities.

Annualand five-year planning of rescarch activities has been institutionalized at the main research institutions
in the four countries (ARC, SBAR, AREA, and INRAA).

AUARC, the national coordination system was introduced in the late 1970s. In this system, commodity and
disciplinary national coordinators were selected from among ARC’s senior scientists to assist ARC manage-
ment in developing, implementing. monitoring, and reviewing annual research activities. Howeser, this was
not done satistactorily because of a lack of allocated financial resources and a lack of authority delegated
national coordinators.

In the carly 1980s ARC established a collaborative research program on faba beans through the Nile Valley
Rescarch Project, which was later extended to cover lentils, chickpeas, and whent. The experience gathered
{rom this project on planning and programming research has been adapted to cover other crops. Thus, since
1990 there have been annual coordinating meetings for scientists by crop, discipline, and specialized research
centers to review the previous season’s research program and to plan the program for coming seasons.
Participants in each of the meetings include relevant rescarchers, national coordinators, directors of centers
and stations, and representatives of stakeholders.

Al SBAR, cach of the central and provincial research departments has a department scientific committee
(DSC). After researchers have fornwlated a rescarch project proposal, it is presented by the project director
to the DSC for discussion and approval. Approved project proposals are then submitted to the SBAR Scientific
Com.mittee (SSC) for further discussion and approval. The project proposals approved by the SSC, which in
aggregation form the annual and five-year plans, arc submitted to the Ministry of Agriculture and to the
Ministry of Planning for final approval and allocation of funds on an annual and a five-year basis.

AUAREA, rlanning is a decentralized system at the regional level as well as at headquarters. Each regional
station or center sets up its own prioritics for research activities for the coming seasons, within the guidelines
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developed by AREA’s board. There is a rescarch and extension technical committee (RETC) in each regional
station or center responsible for discussing and approving the research proposals developed by scientists.

Al AREA headquarters, commodity programs that have been approved at the level of the regional station or
center are combined and integrated and submitted to the AREA board for final approval,

At INRAA, the five-year plan for 1990-1994 is structured around four domains: plants, animals, natural
resources, and sociocconomics. Each domain has its own dimensions, in each dimensicn there are research
themes, auad annual research projects are developed within the framework of research themes. The five-year
plan contains 13 lines and 38 themes. The annual research program for 1990 had 70 research projects. The
study tcam identified 58 rescarch themes in 21 lines of rescarch at technical institutes and at INRAA.

The five-year research plans have helped research institutions improve political support. They have obtained
better ailocation of financial resources and have been able to build up the physical and human resources
needed 10 implement research programs. But they have laced many problems implementing reseerch
programs, mainly because of shortages of resources and i lack of eificient management capacity. The process
of planning is a setof approaches that, when followed, mike researchinsttutions more clhicientand effective.

The Planning Process

Twosets of five documents should be prepared through the research program planning process at the national
and/or institutional levels. The first set consists of three documents 1o be prepared tor government planning
and finance. The second sct consists of two detauc programming documents 10 be prepared as operational
plans tor the research w be implemented: - in order for it to achieve its goals and objectives.

The preparation of the 1st set, the three guverament documents, is guided by two major governinent

documents. These documents help the research mstiiution prepare its planning documents for financing its

research activities. They include

a. the national economic development Hian, which establishes the guidelines by which research institu-
tions prepare and present researcn policy and strategies and five-year research plans to the
government as part of the avricultural development strategy and 1ive-year plan, respectively;

b. government proceaires ror resource atlocation, which guide rescarch institutions in preparing and
presenting their aniual programs and budgets for government support.

The 2nd set includes the preparation of

a. a long- und short-term research program plan, the preparation of which is guided by the rescarch
policy and stratcgies, world knowledge, and technical possibilitics. The program plan contains
identitied and prioritized long- and short-term research projects,

b. a detinled annual rescarch program (an action plan containing experiment and study proposads). the
preparation of which is guided by long- and short-term programs, werld knowledge of current results,
and client circumstances.

The long- and short-term programs will guide the preparation of the five-year plan for research to be submitied

as part of the agricultural development plan, and the annuat research program will guide the preparation of

the annual budgei.

Research instituiions in the four countries luck any sort of national agricultural rescarch policy and strategy
to guide the preparation of a detailed iong- and short-term research program covering rescarch projects on
which five-year and annual plans are based. Thus, the four country studies called for formulation of national
agricultural research policies and stralegics, along with long- and short-term research programs.



5. Research Program Management
Implementing the Resesich Program

Research program managemen. covers many issues concerning implementation, resource mobilization,
monitoring and evaluation of on-going research activitics and research results, and managing information,
among other things.

Rescarch activities have grown during the last decade to cover more commodity and noncommedity arcas.
Subsequently, the resources needed to implement these growing programs were either increased tremen-
dously during the 1980s or spread thinly among newly established centers az.u stations.

Technology development for crop improvement consists of on-station research (including laboratory and
field experiments and studies managed by rescarchers) and on-farm rescarch (including researcher-managed
trials, farmer-researcher-managed trials, demonstration plots, and pilot production plots).

Efforts to carry out on-station and on-farm trials vary from cropto crop and denend mainly on the availability
of resources. Crops such as wheat, barley, sorghum, millet, grain legumes. and onizeeds, which are receiving
external support, have benefitted from the implementation of on-farm i : well as on-station rescarch trials,
External support has helped concentrate rescarch efforts by introdvcing and encouraging a multidisciplinary
approach and by providing leadership stability, funding, and flexibility in obtaining supplies o ensure that
the technology developed is high quality, relevant, and scceptable o stakeholders.

Research is increasingly becoming involved in various mecharisms of technology transter. Two main

approaches tor technology transter could be identificd in the studies:

a. in the vertical approach, where wehnologies are developed mainly through on-station rescarch, are
approved by the respective technical commitiees, and recommendations are sent 1o farmers ihrough
various channels;

b. in the horizontal approach, which is a participatory approach, on-station results are verified and
cconomically evaluated under farming conditions. Packages are developed and demonstrated in larger
iclds to convince farmers of the validity of the research recommendations. Farmers, extensionists,
and researchers all participate in this approach. It is a horizontal approachand is generally practiced
wherc funds and external technical interfaces are available.

Monitoring and Evaluation

Monitoring and evaluation arc most effective when integrated into the planning and implementation of
agricultural rescarch. Research institutions in the four countries have developed various mechanisms to
monitor and evaluate their research programs. These mechanisms include periodic progress reporting, national
commodity/noncommodity coordination in monitoring and evaluation, and management procedures.

The system of monitoring and evaluation needs to be mmproved in all research institutions to make research
more cfficient and eftective. An improved system would make research activities more relevant to develop-
mentand ot higher quality. Itshould be an integrated partot the research planning and implementanion process
and should include periodic recording, analysis, reporting, and storage of dati 10 be used for rescarch
MANYgement purposes.

Information Management

The information needs of the researc'. institutions can be classified in the following categories:

*  scientific and technical information, which is dealt with by libraries and documentation centers 1o assist
scientists in their rescarch activities;

* administrative information, which covers file keeping, correspondence, human resources, etc.;

* [inancial information;
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» technical information on research activities to assist researchers in monitoring, evaluating, and ¢xecuting
their research;
* rescarch program management,

Lack of information on research prograr . management can be a major impediment to effective management
of research programs. Research managers need to know exactly what experiments their rescarchers are doing,
with what facilitics, and at what cost. Without this type of information, research managers can not perform,
or improve, essential functions such as planning, programming, coordinating, monitoring, and evaluating
agricultural research activities.

Modern information technology could be used successfully to improve the availability of technical informa-
tion on research activities and research program managementto researchers, rescarch managers, and decision
makers.
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V. Conclusions and Recommendations

The national agricultural research systems in Algeria, Iraq, Sudan, and Yemen have czniral roles ir both
developing and transferring the technology required 1o meet the agricultural devetopruent challenge. They
are essential for identifying technology problems and for developing and adapting appropriate technologies.

The utility of agricultural technology is determined by agroecological, sociocconomic, and policy conditions;
thus, agricultural technology is in general highly location specific. It needs to be adapted to local conditions
and ultimately used by a large number of farmers. This underscores the leadership role that th e natonal
agricultural rescarch system inevitably must assume in generating and adapting technology. The agricuuural
research leaders in the country must be in a position to reflect upon and influence agricultural developrient
policies, to define national agricultural research necds and priorities, to evaluate both their own tindings and
those of the global research community under local conditions, and to contribute to the technology-transter
process through formal and informal linkages with extension and producers.

Whether primarily a technology generator or technology adapior, the national agricultural research system
must be strong and effective if it is to contribute significantly to agricult:.al development in the country.
However, no matter how well trained, researchers cannot attain their fullest potential without institutiona!

support.

Astrong and effective agricultural research system seavires

« a coherent research policy and program designed to meet ., Jricultural development objectives;

¢ an organization and structure compatible with the designated objectives and functions of research;

« the ability to communicate effectively with its clients, partners, and policymakers;

» resources (human, financial, and physical) adequate to conducting rescarch activities:

* a coherent set of management processes, which allow uie system to mobilize and use its resources in
2 continuous and effeciive way.

Based on these fundamental requirements for an cuective and efficient research system, four review studies
were conducted by national study teams in Sudan, h2q, Yemen, and Algeria with backstopping from AOAD
and ISNAR and partial financial support from AFESD and UNDP. The purpose was 0 review and propose
improvements in the areas of agricultural research policics and plans, organization and structure, resource
management, and program management. Thus, a set of recommendations in these arcas was proposed in
cach of the four country studies. The recommencaiens that are common to all four :-tudies are listed below:

1. Research policy and plans:

To improve the planning of agricultural research, a proposal for each country study was developed. Itincluded
principles for the formulation and implementation of
* aresearch policy and strategy,
* arescarch program, including long- and short-term program plans (projects) and an annual prograra
{experiment/study proposals).

2. Research organization, structure, and linkages
A centralized research policy body was proposed to determine policy and strategy, secure political support
for agricultural research, participate in the formulation of agricuitural development policy, secure financiai
and human resources, approve five-year program and budget plans, and organize the implementation of

strategy, program, and budget plans.

In cach main research institution, it was proposed that an iniernal commitice be established to develop
guidelines for rescarch proposals, approve annual programs and budgcts, coordinate rescarch activitics,
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organize implementation of research programs, improve data on current research, improve the system for
reporting rescarch activities, and guide the management of the institution.

Efforts should be made to continuously impiove linkages within rescarch institutions and between the
research institutions and cxtension for joint planning and follow-up of research trials, especially on-farm
trials, for identification of farmers’ problems and for joint on-farm validation and verification trials.

Collaboration between research institutions and the country’s universities should be improved through
identification of efficient mechanisms to enhance research coordination.

Linkages with sources of knowledge should be strengthened, especially betvreen main research institutions
and regional and international research. Research institutions should develop collaborative programs for
training, germplasm exchange, information exchange, and exceution of joint research activitics with relevant
regional and international organizations. Rescarch institutions should strengthen their participation in
relevant intercountry, regional, and international research networks.

3. Research resource management

Planning and development of human resources should be organized so that research institutions can review
future program needs in terms of the available skills of researchers and rescarch supportstatt’ Staffing, carcer,
and training plans should be developed 1o assist rescarch institutions in maintaining dedicated and efficient
staff. Research institutions should improve human resource management by developing job deseriptions and
cvaluation and performance systems and by improving the conditions of service of rescarch staff.

To maintain and sustain a good physical resource base, research institutions should develop strategies for
physical resources to tackle issues such as the fegionalization of the rescarch station network to serve
agroecological and production systems more efficiently; the maintenance and repair of buildings, land, and
cquipment; and the record keeping of supplies and purchases.

Centralized research support services should be established at the headquarters of the main rescarch
institution in cach country. This would include improving the germplasm bank, developing a central
agricultural library and documentation cenier for the country, establishing a central workshop for the
maintenance of scientitic cquipment, and cstablishing central laboratories to serve researchers and the public,
¢.g., (a) for routine chemical analysis of food, feed, pesticides, and ferulizers, (b) for experimental design,
statistics, and data processing, and (c) for soil testing and classification.

Financial resources should be enough to conduct on-station and on-farm trials and to purchase the supplies
needed for rescarch.

4. Research program management

National commodity and noncommodity research programs should dictate the research planning process to
facilitate multidisciplinary research within institutions and between these institutions and the universities,

Rescarch institutions should increase support for on-farm trials to test and validate technologies and conduct
joint trials with extension.

An improved monitoring and evaluation system should be developed to monitor and evaluate research
activitics to make them more relevant and of higher quality 1o serve the development process. This system
skould be an integral part of the rescarch planning and implementation process and should include efficient
periodic recording, analysis, reporting, and storage of data to be used for rescarch management purposes.

Improved information technology systems should be developed to improve the information systems for
research program management and management of technical information on research activities,
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¥1. Summary of Proceedings of the Regional Seminar on
Management of Agricultural Research in Arab Countries
Beirut, Lebanon, June 14-15, 1994

The Arab Organization for Agricultural Development (AOAD) and International Service for National Agri-
cultural Research (ISNAR) have jointly developed a project entitled “Strengthening Agricultural Research
Management in the Arab Countries (SARMAC).” The project’s objective is to assist national agricultural
rescarch systems (NARS) in Arab countries in their efforts to generate and adapt improved agricultural
technologies through the development of stronger organizational and managerial capacity in the NARS.

In the first phase of the SARMAC project, the field study methodology was developed by the adaptation and
integration of the guidelines for ISNAR reviews and evaluation of NARS with the agricultural technology
management system (ATMS) methodology. The field study methodology was tield-tested through the review
of ATMS in Sudan in late 1987, and a review report was prepared and discussed in a national seminar in
August 1988. A final report was published and distributed in 1988. The training component for this phase
was partially funded by the Arab Fund for Economic and Social Development (AFESD).

Based on the response from NARS managers to the Sudan study, and in order to meet SARMAC objectives,
AOAD and ISNAR developed the second phase of SARMAC, which calls for preparation of three detailed
country studies (Iraq, Yemen, and Algeria) during 1989-1991, followed by three national seminars (one for
cach country} to discuss study findings and recommendations and then tollowed by a regional semunar. Phase
I is a collaborative activity involving the country, AOAD, and ISNAR. The United Nations Development
Programme (UNDP) has assisted this phase by providing partial funding.

The field studics were started in Iraq in late 1989 and in Yemen and Algeria in late 1990. Final review reports
on the Iraqi and Yemeni NARS were published and distributed in 1992 and 1993, respectively. A review
report of the Algerian NARS was published and distributed in spring 1994.

The final stage of the SARMAC project was to hold a regional seminar to discuss common issues and lessons
learned from the country studics.

Objectives:
The objective of the seminar was to discuss common issucs and Iessons learned. In particular the seminar
was intended to
* cxamine and discuss the methodology, conclusions, and recommendations of the country studies;
* broaden the impact of the country studies by including NARS managers from countries that did not
participate directly in one of the studies and giving them the opportunity to consider the collected
recommendations and conclusions in the context of their own research systems;
* discuss a regional overview synthesis in which common issues and experiences could be identified;
* develop a framework for regional collaboration for improving research management.

Host: Ministry of Agriculture, Republic of Lebanon
Date and Venue: June 14-15, 1994; Arab University of Beirut
Participants:
* 18 rescarch directors and leaders representing 12 Arab countries;
* 1 representative from the World Bank;
* 2 representatives from AOAD;
* 1 representative from ISNAR.

Language: Arabic
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Program:

An opening session in which three addresses were given, one by the ISNAR representative, one by the
Director General of AOAD, and one by the Minister of Agriculture of Lebanon. This session was attended
by participants and guests, including ministers, ambassadors, high public officials from ministries and
universities, and privaie-sector representatives.

Four working sessions and a closing session atiended by the seminar participants:

* Istworking session: Strengthening agricultural research management in Arab countries (SARMAC)
project and methodology of conducting country studics;

* 2nd working session: Four presentations of the country reports: Sudan, Iraq, Yemen, and Algena:
* 3rd working session: Agricultural rescarch management systems . Arab countries;
* dthworking session: The regional cooperation between Arab national agricultural rescarch svstems;
* Lively discussions followed cach presentation in the four working sessions.
* Closing session: Reportor the seminar minutes; discussion and adoption of recommendations.

The participants had very lively discussions and acknowledged the contribution of ISNAR/AOAD in the

development and implementation of the SARMAC project. They concluded the seminar by developing a set
of recommendations dealing with research management improvement.
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Recommendations of the Seminar

First: Research Policies and Plans

The seminar participants observed that national agricultural research systems/institutions in some Arab
countries do not have clear research policies and strategies. Thus, these systems/institutions should develop
rescarch policics and stratexgics with a long-term vision of 10 ycars or more, and should regularly review
these policics and strategics to match them to the changing cnvironment. If requested, ISNAR and AOAD
could provide assistance for developing these policies and strategies.

Second: Review and Evaluation of Nutional Agricultural Research
1. The seminar participants recomtmended that research institutions in Arab countries should have their
research managementand programs reviewed and evaluated penadically by independentand quahfied

teams, every four to five years,

2. The participants hoped that AOAD and ISNAR could organize training events for research leaders and
managers on monitoring and evaluation of rescarch activities,

Third: Databases on Researchers and Their Rescarch Activities
The participants recommended that Arab research institutions that do not have functioning computerized
databases on their researchers’ and research activities should develop them as soon as possible, in order to
assist in improving their capacity to plan, program, monitor, cvaluate, and coordinate research.

Fourth: General Issues
1. The participants recommended that AOAD assist in organizing a two-day annual meeting of directors

of Arab research institutions to exchange information and experiences. The cost of this meenng will
be shared by the participants and the host country.

2

The participants recommended that AOAD develop a manual combining by-laws, decrees. and
regulations of Arab rescarch institutions and that they update this manual annually and distribute it to
all Arub NARS.

3. The participants requested the seminar organizers to send, on their behalf, a cable of appreciation and

thanks to the Minister of Agriculture for hosting the seminar in Lebanon and to the President of the
Arab University of Beirut for providing the seminar facility.
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