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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 economicalIy diverse. But they can be classified geographically in four subregions: 
* 	 NorlhAfrica: algeri,, Libya, Mauritania, Morocco, and Tunisia; 
* 	 Nile Valley ,.adEast Africa: Djibouti, Egypt, Somalia, and Sudan; 
* 	 West A.sia-Fertile Crescent: Iraq, Jordan, Lebanon. Palestine, and Syria: 
* 	 WestAsia-Arabian Peninsula:Bahrain, Kuwait, Oman, Qatar, Saudli Arabia. United Arab Emirates, 

and Yemen. 

Populations in 19%(1 ranged from a low ot 0.3-2 million [or Batrain, Djibouti, Kuwait, lturitaniai. Oman, 
Qatar. and the United Arab Eminites; 2-101 million forJordan, Lcb;inon, libya, Som:ilia. and Tuni:; ill2it 
million tor Iraq Saiudi Arabia, Syria, and Yemen, to 21) 52 inmillion tor Algeria, Eg\,t., it,.:co, aid Sudain 
3table 1). 

Arable kind inthe region varies from about lIt(Ni to 5IX)f) lhli,. 'oil3ilirn, Dljrbouti. Ku. and Qatar. 

39,r(X) to 48,(M) hectares for Onrnim and the Unoicd Ar:'i mi)rt-. 204,i),W()to4(X).()() heCtatics tur -ordan. 
Lebanon, and Mauritania; and more than one million hectares tor.A-,crit,Egypt, Iraq. Lib.t., iotocco, 
Saudi Arabia,, Somalia, Sudan. S'rii, Tunisia. and Yemen (tabl . 

Raitfcd areas account tr about three-qluartcrs of the totl cropping iarca,with substantial variation illrtaintall 

between \cars :s welli.samong areas. Agricultu' production iinthe reg ott is constrained by iand and %water 
resources, alid tilelimits ofla grcultural land have been rctealid in most ofthe countries,Increases in production 
can only come about through increases in yield, cropping intensity, and irrigated area, which implies higher 
use of improved technologies, more intensive use of lind particularly reduced fallow), and an increase in 
harvested irrigated areas. 

Improving agriculturd production is athigh priority for development in the region; however, the impxrtance 
of agriculturc in the cconomy varies from one group of countries to another In high-income. oil-expxirting 
countries, agricultural dcvelopment aims at pronioting diversifica tion arid increasing sch-sufficicnc\ ; in the 

middle- and low-income countries, agriculture is the primary source of food, export ea, rngs. cilploi men , 
and inputs to textile and agro-industries. 

Ingeicril,tledemand f rhood, siiniiliited Iy growth iniboth lI)puiitllittl cont xceLitll hlis et',.ltidret,, 

food production in the region. Itis esllmialcd to bc i itinti ,11c ,(h11 S1\, el ,lli,:k ,r ig t11illn tl t ix l ii;. 

to ;i1 illltil ineiase o ibout three v in totAl .n C llPI-(. 0 irciiicnt l od lproductiot iLuT i11in,, tIlS h.iC 

becn nccting their food dclicrl5 by incrcitig imports ot ccrcls utnd ,tts11 ruILeNother toodstuu. 1tiutSi,iti."i 

Thus, the regi it's liood securitv has been afalcted by the persistent decline in food sclt-suffIeicrcy during 
tle last two dccides. The severe instabilitiv of itgricult ural production, cspecially front raiinIcd firming, arid 
tire reliance on world markets to fill the gap itnthe regioi's tood ;aild teed deficits call for tmtior effort to 
improve lile systems that rmanage rtie supply of food and feed. The deticit.s are particularly imortt n t in 
cereals ,feed and foodstuffs), vegetable oils,sugar, and livestock products. 

To achieve ripid, significant agricultural development in the region, the countries must acquire and use 
improved technologies that can not only result inatnincrease iii land, animal, and labor production over time, 
but which can also maintain sustainable agriculture and the efficient use oftraditional resources and new inputs. 
This increase in production can be achieved only throught strong research and technology-transfer systems; 
ippropriate production lxlicies and plans; rational pricing, credit, and exlxrt impor policies; and an adequate 
infrastructure to ensure efficient distribution of inputs and products. 



Table 1:, Regional Plro-de 

Country 

Total Population 
1990 

(1000) 

Agricultural 
Population 

1990 
(%) 

Arable Land and 
Permanent Crops, 

1990 
(1000 ha) 

Agricultural 
Production 

Index 
1979-81=100 

1992 

fAgnicuftw-al per 
Capita Production[ 

Index 
1979-81=100 

1992 

-_Agricultural 

Imports 
1991 

I($10 0000) 

Products 

Export 
1991 

($1000.000) 

lorthAfrica 
_gei 24,9(( 2-3.8 7,644 _ 176.9 126.0 2,620.9 34.4 
ibya. 4,545 13.7 2,155 j 153.9 96.2 1,203.5 8.1 

Mauritania 2,024 64.4 205 112.4 81.4 159.5 41.3 
Momcco 25.001 36.3 9,327 137.7 101.4 _ 069.9 
Tunisia 8,11 24.3 4,576 159.7 121.4 4.1 481.5 

Subltjzl 64,770 325 23,907 148.1 105.3 5,2845 11235.2 

Nile Valley & la:st Africa 

Djibouti 4(p) 19.3 n.a. n.a. 98.0 J 9.0 

4!YjM 2.12 40.5 2,607 _ 14-4.1 107.4 2,669.8 367.3 

Som.alia 

Sudan 

Su.&rsa J 

7,497 

2-5I _ ,203 

_85_575 

71. 

60.2 

_ __47 

1,039 

12,900 

16,547 

41.5 

132.4 

106.0 L 

30.2 

92.9 

-76.8 

1 

76.1 

318.6 

3,1625 

| 

-

39.2 

444.2 

859.7 



Table 1: Regional Profle (continued) 

. Agricultural Agric, Ituralper Agricultu ral Products 
Agricultur'al IArable iUmd and [ lmaduction Capitaproduction. .. 

Total l'opulation Population Permanent Crops Index Index Imports Exports 

1990 1990 1990 !979-81=100 1979-81=10 1991 1991 

Country (1000) (%) (1000 ha) 1992. 1992 ($1,000,000) ($1,000,000) 

Cr t ie Crescent 
Iraq . .. 18,920 20.5 5,450 112.5 75.9 731.2 21.5 

Jordan 3,288 5.8 400 197.1 121.7 746.4 201.0 

Lebanon 2701 8.8 301 185.0 174.2 624.9 140.1 

Syria 12,530 24.1 5,626 136.2 89.6 687.9 599.7 

Paestinc (Wot Bank) 721 5.8 207 n.zL n.a. 

Pales inc (Ga .astrip) 592 6.4 24 n.a n.a. 28.7 70.2 

SubfoaW 38,752 11.9 12,008 157.7 115.4 2,819.1 1,032.5 

Arabian Peninsula
 

516 1.7 2 n.a- rLa 28(0.0 4.7
Bahrauin 

Oman 1652 1 n.a 5885 93.5 

5 n.a. n.a. 287.7 8.2Qatar- 368 10.6 

2,365 588.5 - 341.3 4,010.6 474.8Saudi Arabia 14,134 3 

39 n.a. n.a. 1,747.7 430.3United Arab Eimtrats 1-589 1 2.5 

Ycmen i1,67 56.1 1,609 732.5 56.2 

TOTAL [OR
 

ARAB COUNTRIIES 220,892 25.2 
 56,778 175.2 120.0 19,226.5 

Souiee FAO AGRO;STAT Filts 



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, regions,
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 
genera:cad. 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 to research and development, and the commitment 
of government to research and development. However, most countries in the region have introduced sonic 
form of agricultural armngement to promote research and gear it towards agricultural dcvclopmcnt policics.
At this stage, there is a tendency in small systems to include research as a separate departmen t (r;s sectlos. 
within departments) within the ministtv of agericulture, vhilc larc systen.s tcrndto ha .Ca scin -an on.o0Ilkt11 
national institution or a number of institutions in.'lved in iricultural research. 

National agricultund research systems (NARS) platy atcentral role in ihe process ol tcchloL!oo ci0t,0n 
and transfer. The. are essential f-or identifying 1cchnol,gy problems and for dexeloping and adapting
appropriate technologies. Lxperience has shown that xx'ithut a strong and effectivxc national resc rch s-, stern,
advances in agricultural research are unlikelx. Whether primarily generatois of technolo' or adapters. tor 
a NARS to be strong requires a supportive policy ensironmcnt, an organization compatible wilh tIhe design:tCd
objectives and functions of research, adequate resources to carrv out research activities, and itcoherent set 
of management processes that allow the system to produce in itcontinuous and cost-effective way. 

Amajor constraint in the development ofstroneyand effective NARS inArab countries ismanagement. In man 
Arab countries, there are few top-quality research managers and often little censcioumess of'the main issues 
involved in good research management. Experience with severact iX.. in the region has revealed several 
management issues that are of particular importatl.t, such as the nccd for clear goals for the NARS to develop
its research policies, for long-term commitment of resources, f'r appropriate structure, organization, and 
linkages, for d,.veloping research resources, and for improving the process of nianaging research activities. 

The Arab Organization for Agricultural Developnint .OAtD and the International Service lr Nitional 
Agricultural Research ISNAR have jointly developed aproject proposal entitled "Strenglhcning Agricultural
Research Management inthe Arab Countitnes (SARMAC)." The SARNMAC project prox)s.al xas cndorscd bx 
the NMnsterial Council of AOAD in 1987. 

3. Objective 

The SA.MAC objective is to assist NARS in Arab countncs in their efforts to generate aind adapt agriculUrltl
technologies through the development of stronger research policy, organization, and management capacities. 

4. Approach 

The project strategy has two parts: 
" opetitionul ehange within the NARS; 
" the training of research managers. 

Operational change can provide staff with an environment in which they can be good managers. And staff 
can be the moving force it bringing about such a charge. The SARMAC project has identified areas inwhich 
operational change within NARS might be appropriate and has also provided training opportunities in research 
management. In addition, linkages between NARS in the region could be strengthened. 

4 

http:prox)s.al


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 fourselected Arab countries 
were carried out under the project. Each study w;,s 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 sscrc 
held, one each in Sudan, Iraq, Yemen, and Algeria. The seminar reports were included as part ot thc country 
review reports. 

The regional seminar 

The regional seminar examined the methodology, conclusions, aid recommendations from the four countrv 
studies. Through this process, NARS managers from countries that did n, participate directly in one of the 
four studies had the opportunity to consider the collected recommendations ,.ndconclusions in the context 
of their own research systems. 

The overall objectives of the regional seminar were 
" to develop an awareness and understanding among participants cf particular issues in agricultural research 

management ca the basis of the conclusions and recommendations of the studies; 
• 	to provide a forum for research managers to interact with each other to exchange experiences. 

6. SARMAC Implementation and Funding 

The project has been implemented in two phases: 

PhaseI: Development of a methodology for 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 11: Preparation of three country studies (Iraq, Yemen, and Algeria) and three national seminars, 
one for each country, to discuss study findings and recommendations, as well as a regional 

seminar to discuss common issues and lessons learned 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). 
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7. Field Study Methodology 

In the first phase of the project, the methodology for the field study was developed by adapting and integrating 
the guidelines for ISNAR reviews and evaluations of NARS with the agricultural technology management 
system (ATMS) methodology. Thus, the field study methodology presented anumber 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 policies to be collected from research 
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 team 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;
 
" developing a schedule for implementing the study, holding the national seminar, and finalizing the
 

draft report. 

c. 	 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. 

e. 	Presenting the local study team's draft report to the ministry of agriculture in the country. 

f. 	 Holding a two-day national seminar to present and discuss the final draft report, with the participation 
of research 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. 

Table 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 August 1990 October 199(0 
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 September 1992 February 1994 

Finalizintg and September 1988 March l9)2 February 1993 May 1994 
Distributing Report 
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9. Issues of Importance during Implementation 

Local study team formation 

The composition of the local study teams showed that the selection process was carefully considered by 
AOAD/ISNAR. Each team was multidisciplinaryin nature: it included biophysical scientist(s) with long 
experience inthe operation ofagricultural research institutions and universities in the country and agricultural 
economist(s) with long experience in the economics of the agricultural sector. Moreover, each local study 
team was nutiorganizational, representing the main 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 educational and research institutions). The local study tim 
was supported by AOAD and ISNAR. Thus, the composition of tihe 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 Iraqi study team was unable to collect inforniition at the 
level of either the researcher or the research institution; therefore, the Iraqi study team was requested to 
prepare adesk report using the checklist mentioned earlier 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 researchers. Adraft 
report was prepared in early 1992. 

The Algerian team collected data on the researchers and research institutions of the Ministry of Agriculture. 
I he team drafted the report it,August 1993. 

All reports drafted by national teams were sent to 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 recommendations. 
Proceedings of each national seminar were incorporated in the NARS review report. The final revie re mrts 
of the four participating NARS were edited, published, and distributed. 

The ATMS and checklist of questions for reviewing NARS 

The ATMS, as a concept and as a practical approach to diagnosing constraiiuts, is considered useful because 
ittakes asystems 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 aseparate focus of attention. 

This overview synthesis summarizes the findings and discusses the common issues in the four NARS reviews 
of Sudan, Iraq, Yemen, and Algeria. Italso contains a summary of the proceedings of the regional seminar 
on agricultural research management held in Beirut, Lebanon, June 14-15, 1994. 
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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, feed, fiber, and other products and by providing the capit;al 
needed for agriculture and for other sectors in the economy. As mentioned earlier, however, the demand lor 
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 to urban areas, and 
changing food consumption habits. 

Agriculture contributes 6% to 8% of the gross domestic product (GDP) of Algeria. 12% to 12% of Iraq's 
GDP, 18% to 27% of Yemen's, and 36% of Sudan's. 

There are certain agricultural systems that are common among 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, altitude, temperature, and traditional 
farming patterns. 

The main commodity groups produced are cereals, vegetables, fruits, inddstrial 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 Algeria's self-sufficiency in 
wheat and barley have been sharply reduced during the last two decades. Three count'ies, i.e., Algeria, Iraq, 
and Yemen, like other Arab countries, are increasingly importing cereals, edible oils, and sugar, but Sudan 
isself-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 tcchnoloLtcal 
structure and economic 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-sufficiency in food production. It is also based on tle desire to make farming a profitable 
business in order to discourage the rural population 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. Natuial 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*C in 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 Mediterranean type in the north to tropical in the south. 

Water resotrces 

Sudan's water resources are obtained from the Nile River system, unle orotjttd catchment areas, and rainfall. 
Sudan's share of the Nile River's annual discharge is 18.5 billion ms. 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 extreme 
south. In Yemen, water is scarce. The major sources are rainfall and underground aquifers. Rainfall is highly 
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erratic in terms of time, quantity, and location. It varies from less than 50 mm in the coastal lowland plains 
and eastern desert zone to more than 1200 mm in the western 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 is 
cultivated in good rainy years. The irrigated area is about 2 million hectares. In Yemen, the cultivated arca 
is about 1.5 million hectares, of which about 0.4 million hectares are irrigated. The cultivated area in IrIq, 
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 agroecologlcal zones 

Soil, temperature, rainfall, land use, topography, and cultivation arc the main determinants of the geographic 
distribution of vegetation. Agroccological zones in the four countries could be classified as follows: 

Sudan: 	 Alluvial plains, desert, semi-desert, 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), southetn uplands, highlands, midland slopes, eastern and 
northeastern desert plateau, coastal and foothills, middle montane highland, and high montane; 

Algeria: 	 Mediterranean coastal plan, montane plains, mointane, steppe, and desert. 

2. Human Resource Base 

The total population and total agricultural ppulation for Arab countries in 19%0 is shown in table I. In Sudta 
the total population was about 25 million in 1990, of which 60% lived in rural areas. More than 8 miltoin of 
the economically active population were engaged in agricultural activities. The population in Iraqwas 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 24%. 

3. Agricultural Production Systems 

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

Sudan 

Irrigated production systems include t., public production corporations of about 1.3 million hectares in tile 
Gezira and Managil, Rahad and New Halfa schemcs; 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 systoms 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 inmoderate rainy seasons to about 6 million hectares in good 
rainy seasons. 
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In the public production corporations, an intensive cropping s: tern 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 of soil fertility, 
post-har-est 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 iarmers is to produce profitable crops. 

Flood irrigation systems cover riverain and semi-irrigated areas. While riverain lands are privately owned 
by farmers, 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 cereals, following the flood from the river system. The semi-irrigated crops include sorghum, millet, 
vegetables, and cotton. 

Rainlted, trlditional shilling cultivation is practiced in most regions of the country. C'ropped land is 
successively planted for four to five seasons if rainfall is adequatc. When tie soil hcrtili i\ IIIthis land dcciIcs. 
farmers shift to nearby land that has been under natural vegetation for the same period. Crops HIcludc 
sorghum, millet, maize, sesame, groundnuts, roselle, and watermelon. In addition, vegetables, maize, cassava, 
and yams are grown in the south. 

Montane cultivation is practiced in the hilly areas when rainfall is sufficieni. At the mountain foot and 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 fhrming 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 miilion sheep, 15.6 million goats, and 2.8 million camels. Livestock 
production is managed under nomadic, transhitmant, and sedentary systems integrated with crop production 
and urban backyard farming. Communal ragcs 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. 

Iriq 

ne area suitable for agriculture has been estimated at about 12 million hectares, of which only 5.75 million 
hectares are actually in use. According to the availabilitv ofwater, two main farmingsystems can be identified: 
irrigated and rainled farming systems. In the northern region where both rainfed and irrigated agricultural 
are practiced, about 375,60 hectares are under irrigation, and the remaining cultivated area is rainfed. Il the 
middle and southern parts of the country, agriculture depends on irrigation. 

The choices of plant crops to grow are based on the demnand for these crops, their production capacity, and 
their importance in tie irrigated and rainfed systems itt the country. Based on this, there arc seven crop
production groups: cereals for food and feed, dry food legumes, oilseed and industrial cros, vegetables, tree 

fruits, fore. s, and range and forage crops. Cetrals occupy about 8(% of the total cultivated area, with wheat 
and barley being grown on 94% or the cereal area, rice on 3 /r, maize on 2%, and others taking up 1% of the 
cultivated area. About three-quarters of the wheat production comes from rainfed areas, with the remaining 
from irrigated areas. For barley, about 60% is produced in rainfed and 40% in irrigated areas. Most vegetables 
are grown under irrigation, as are most oilseed and industrial crops (e.g., sesame, cotton, sugar beets, 
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sugarcane, and tobacco). Fruit trees in the middle and south of the country are irrigated. In the north, tict 
are both irrigated and tainted. Date palms, citrus trees, and grapes are the three main fruit crops in the countr' 

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 goats.
Poultry production, however, tends toward the higher end of the scale, with imlxrtated technology,
equipment, raw materials, eggs and one-day-old chicks from the most highly productive hybrid lines. Cattle 
and buffalo production isbetween sheep and poultry in intensity. The numbers of sheep and goats fluctuate 
as a result of range conditions and rainfill. In 1990 there werc 9.6 million sheep and 1.5 milliot goats, with 
about 1.7 million head of cattle. Poultry numbers reached 75 million chickens in 1990. 

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

Yemen 

Farming in 'emen 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 areas are characterized by erratic rainfall and periodic 
droughts. 

The sources of water for permanent irrigated farming are wells and springs. While w clls and sprtu s ;re 
more common in the highlands, wells and floods (spates) are commot in the coastal arcas. The pe'rtmnent 
irrigated area forms about 12% of the total culti Vated aca and about 59% of the total peCrntiLL it ad 
flood-irrigated areas. 

Crop groups grown in the ,Otntry include food and feed cereals, dry food legumes, industrial crops,
vegetables, fruit and stimulant tree crops, forest trees, and ranges and forages. About 85% of the land 
cultivated for crops is for field crops and about 85% of this isplanted to .-creals. About 77% ofthe land planted 
tc cereals is occupied by sorghum and millet. Wheat occupies 1 1% of the cereal area and about 19% of total 
cereal production. The three main industrial crops are cotton sLsame, and tobacco. Vegetables arc grown in 
small irrigated plots in all areas. The main fruit crops are grapes (at about 43% of fruit production), bananas, 
papayas, and dates. 

Livestock husbandry in the country is practiced largely by tradit,onal 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 
fallow land. The total number of sheep, goats, and cattle isabout 3.7 million sheep, 3.2 million voats, 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. Th:' annual marine fislhrv catch during the eighties ranged from 
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 earl, 

vegetables. Wells for irrigation are also used in this zone. 
* 	 Zones B and C, which cover about 66% of the cultiv'ited land 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 C is barley-fallow rotation. 

" 	 Zone D receives from 250 mm to 350 mm of uncertain annual rainfall. Cereal cropping is irregular and
 
is used mainly for grazing.
 

" Zone M receives more than 350 mm annual rainfall. It has steep slopes and is subject, therefore, to severe
 
erosion.
 

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

Annual crops occupy 93% of the total crop area. Fruit trees occupy the remaining 7%. Annual crops include 
cereals (which occupy about one-third of the antual crop area), dry legumes, forages, 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. In 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 19S6. 

4. Agricultural Policies 

In the last two decades agriculturil devcopment has been a major concern of the governments in the lour 
countries (Sudan, Iraq, Yemen, and Algeria). However, the development ofagriculture in Algeria .ias lintcd 
during the 1970s and early 1980s by the country's economic 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 6% to 8% in the 1980s. 

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

In an attempt to improve agricultural performance, governments in the four countries have, however, 
increasir.aiy liberalized the sector and this has given a new impetus to growth. Subsequently, the demand for 
technologies for the production systems ischanging 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 confront 
this challenge to develop the required technologies for dynamic farming systems. 

In all four countries, the economies are moving to more open service and commercial aigricullural economics. 
an effort that has been channelled into five-year development plans for the agricultural sector. The main 
strategies and objectives of these plans address various aspects of agriculture indevelopment and focus on 
upgrading agricultural efficiency through improved per ormance and productivity. as well tas increasing thc 
contribution of agriculture to national development. 

Food consumption patterns in the four countries indicate that about two-thirds of calories consumcd 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. Fhis. 
coupled with the low rate of growth in sorghum, wheat, and rice production, has meant that food 
self-sufficiency has oeclined during the last two decades, especially for wheat, vegetable oils, and animal 
products. The import bill for agricultural products has increased for Iraq, 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 e., 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 Research Corrx)ration, Iraq's State Board for Agricultural Research, 
Yemen's Agricultural Research and Extension Authority, and Algeria's Instituts Techniques and Institut 
National de laRecherche Agronomique d'Algtric). 

Policies on transport, storage, and processini are set by concerned governments and implemented by the 
public and private sectors. Development plans have dcalt with these issues byallocating financial resources 
for development projects under the agricultural, industrial, transport and communication sectors. Private
sector investment in transport, storage, and processing of agricultural products isencouraged and controlled 
through government regulations and policies. 

Governments in the four countries are supporting research and extension by continuousl, improving their 
resource bases. Considerable emphasis has been placed ol improving the human and physical rcsource base 
for research, as well as tor extension. There is a tendency for research organizations to unlderloirequent 

reorganization, with the objective of making research more responsive to the needs of the agricultural sector. 
This reorganization and other aspecLs of research 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 identification of main institutions and groups involved in the ATMS 
in each of the four countries. Particular attention was given to their role in affecting the structure and 
performance ofagriculture in the country, in affecting the critical functions the ATMS isexpected to perform, 
and in the mechanisms bv which the system carries out these functions. However, two of the studies, Sudan 
and Yemen, were also able to collect, analyze, and interpret data on the institutions and groups involved in 
the finance, 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, 
influence. These functions include formulating national macroeconomic policy, allocating resources among 
sectors, setting agricultural sector goals, alloi:ating resources within the agricultural sector. devlchping human 
resources for !-,agricultural sector, setting the agricultural research strategy, developing human resources 
fbr agricultural research and technology transfer, generating political support for agricultunil research and 
technology transfer, generating technology, transferring tcchnoogy, providing supporl igriculservices to 
tural technology adaptation. insuring marketing and the use at the product, and Cvaluti.ng ihe 11nipc II 
technology develhpment elforts. For cach institution,goup participatt in the AI's.the respons ibilit ind 
mechanism for participation in eacti of the 13 futctions ".,was sis liel explaidescribed. This iype otatla, ped toi 
the policy context of tcclnology generation, which plays acritical role in shaping the structure otagricultural 
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 research in the Sudan dates back to the turn of the century. Formal agricultural research began 

in the northern province in 1902 and near Khartoum in 1903 to explore the possibilities of growing cotton 
under irrigation. This was followed shortly by similar work at Rumhck and Wau for rain-grown cotton. The 

Wellcome Tropical Research Laboratories were established in Khartoum in 1903 with an emphasis on 
medical research, but they also condacted Lhemical and entomological research related to agriculture. 
Botanical and agricultural research started in 1904 in Shambat Research Station. Pilot schemes iand 
experiments by the Sudan Plantation Syndicate showcd that cotton could he grtcvl succcsslull on a 
commercial scale in the Gezira area. This prompted the estab!ishment of the Gezira Research Station itt 91 S. 
In 1931, the Agricultural Research Service was formed as an independent body, and in 1935 it was absorbcd 
into the Department of Agriculture and Forests. In 1944, the new Agricultural Research )ivision was 
established. 

After independence in 1956, agricultural research expanded rapidly to encompass activities indifleren: crops 
and ecological zones in the country. To ensure the tecinical 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 entrusted with almost all of the applied research in field 
crops. In 1977 the act was amended to amalgamate the research functions of food processing, forestry, 
fisheries and marine life, and wildlife as centers in ARC. At present, ARC research .activities are carried out 
in its network of four research 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 tnis directorate conducted many research activities, 
especially on diagnosis and control of plant pests and animal diseases. The first ex/periment stations at Abu 
Ghraib and Neinevah and the central veterinary laboratory were established by this directorate. 

The Directorate General of Agricultural Research and Projects was established in 1952 with its headquarters 
at Abu Ghraib. In 9OS, it was reorganized and 12 provincial research centers were established tlroughout 
the country. In the 1970s, research activities were distributed between several serviccs and research 
directorates general of the Ministry of Agriculture and Agrarian Reform. The Agriculture and Water Research 
Center was established within the Council of Scientific Research. This council and its centers were liquidated 
in 1989. 

In 1979, the State Board for Applied Agricultural Research (SBAAR) svas established within tho Ministrv ot 
Agriculture and Agrarian Reform by merging several research departments at Abu Ghraib, the place where 
the ttrst 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 stations and three 
substations. 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 EI-Kod Research Centre vas established in 
South Yemen. After the independence of South Yemen in 1967, agricultural research wvent through two 
phases. 
" Phase I (during the 1970s): Three UNDPI/FAo-supported projects were implemented to strengthen research 

and technology transfer. 'hese projects assisted in establishing the Seiyun Research Centre, developinL 
a nationally coordinated research program, ant establishing the Department of Research and Extension 
(DRE). 

" 	 Phase It(during the 1980s): Two UNDP/FAO- and tI)AIEA)O-supported projec's were implemented to 
strengthen technology transfer, to reorganize EI-Kod and Seivun Research Centers. and to coordinate 
research. 

Agricultural research was introduced in North Yemen in 1970 when UNDPiFAO initiated three airicultural 
production projects. However, 1973 is considered the beginning of organizing agricultural research in North 
Yemen, with the start of UNDP/FAO's Agricultural Research Station and Training Projcct. Major cftirt., to 
develop agricultural research in the North could he categorized by three phases: 
" Phase I: The UNDP/FAO Agricultural Research Station and Training Projcct. Tai/ and Ibb ( 19-3

which laid the foundation for the agricultural research organizatin. 
" Phase II:The UNI)t'/DAF.,O Agtricultural Research Station Project 197- )-1982) was impIcntcnicd Itl 

provide specialists and )RE volunteers and to purchasc equipment.
" Phase The ttFAD/Italv/tD%:FAO Proicct I19,3-19"-) was nwlcmcntcd 1iIII: Auricultural Authority 

assist the newly tormed Agricultural Research Authority (.,\t(:) in managing and organizing ,igriciil
tual research and to train the scientific cadre. 

The unification of North and South Yemen into one country in I90 has letto 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 Research and Extension Authority (AREA), with its headquar
ters in Dhamar. At present, AREA has three research departments at its headquariers, three research centers,
 
five regional research stations, five research stations, and one research subcenter.
 

Algeria 

After its creation in 1966, the Institut National dc laRecherche Agronomique d'Alc2rie (INRAA) was 
resxnsible for all agricultural research activities. By 1)70 it had four national centers for agronomy.
zootechnology, forestry, anti rural and economic sociolo 'v and 21 research stations in different agroccoo i
cal zones. Between the mid-1970s and mid-I 980s. the government established I) new insitiutcs, \.hich 
inherited most of INRAA's staff, facilities, and stations. These include five commodity institutes (for field 
crops, industrial crops, fruits and grapes, sheep and goat!, and poultry.), three national disciplinarv insltitlte's 
(for plant protection, animal health, and soil, Irrtation ant drainage), and two prodtction-svsl, aInslit,,le", 
(fbr desert agriculture and lorestrv). 

By 1989, INRAA had I)een mandated to carry ot1 fundantCr1al resCiett, to coordinte natioal, appliCd
agricultural research, and to coordinate training and teehicaI ass istIance related to agricultural research. 

In 1993, INRAA was reorganized and was given a leading role in developing agricultural research policies, 
carrying out research, and coordinating research 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 effectiveness 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 functions to achieve the desired objectives. 

De:;pite recent efforts to improve the performance of agricultural research in the countries studied under the 
project, agricultural research is facing difficulties in coordination within and amonL research instittutons. 
While there is a tendency to see structurol change as the solution to problems of research cfficicncv and 
effectiveness, there is often a failure to understand how complicated organii-tional change can be.There is 
also a failure to recognize the usefulness of improved management tools in achieving objectives that may be 
obtained through better approaches to strategic planning and program formulation and iminplementttion, 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 technicetl institutes that 
carry out research under the Ministry of Agriculture. 

ARC and AREA are semi-autonomous institutions, each governed by a board (chaired by the Minister of 
Agriculture for AREA and by an external leading and experienced person aplointed by the Minister of 
Agriculture for ARC). However, iii Iraq and Algeria. SHAAR, INRAA, and the technical institutes are under 
the direct administrative control of the Ninistry ot Acricu lturc. 

The member:lip of ARC and AREA's boards ismade up mostly of outsiders, except for tile director general 
of each institution, who is an cx officio mentber of the hboard. This type of menbership aillt, s for the inclusion 
of covcrtinIcnt aiicics (,Sulchthe cxtellsion scrlvicc,its planiitlu.. finance. and the puhlic production scctor) 
antd interested groalpS (suCIi as prodluce rs, acaddemi cs. atn piva tcbusinessprsons). Thc mIllaintlsk. f th 
btoard are to develop resca rch policics, strenlthcn rc'scarc hprograins to , rs c de\velopmeni, set rilain-Clcicllin 
guidelines for manacing the research institutions, itnd approvc annual prograrns and budgets. \\hile the 
headquarters of ARC and AREA arc tar front the countrics' eaitals, SBAR and INRAA ictatltuartcrs arc 
located in the capitals. The headquarters incacti of tile main rese;airch institutions in the tour countnes have 
central research departments. However, in Sudan, ARC has no central research departments; they are located 
within Gezira Research Station and the research centers. 

While the headquarters of SBAAR and INRAA and the technical institutes each has its central experimental 
harm, ARC's central farm is in the Gezira Research 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: 

ARC 

National Level: 
headquarters 
4 research centers (Food, Fores:r), Fisheries, 
and W\ildlife) 

Regional Level: 
17 stations 
6 substations 
22 testing sites 

Iraq 

SBAR 

National Level: Provincial Level: 
headquarters 3 departments 
7 central research departments ltStations 
1central research firm 3 substations 
7 outreach stations 
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Yemen 

AREA 

National Level: Regional Level: 
headquarters 3 research centers 
3central research departments 5 regional stations 

5stations 
1subcenter 

Algeria 
1.INRAA 

National Level: Regional Level: 
headquarters 5stations 
3central research subdirectorates 2 laboratories 
2central research departments 
1central research center 

2. National and Technical Institutes 

National Level-
headquarters of ITGC, ITCMI, ITAF, 
ITEBO, ITPE, INRF, INPV, INSA, ITDAS 

Regional Level: 
ITGC: 9 
ITCMI: 10 

stations and I laboratory 
stations 

1research department in each of the ITAF: 10 stations 
technical institutes 
1studies and programming deprtment in 
each of the technical institutes 

ITEBO: 
ITPE: 
INRF: 

8 
4 

10 

stmi.ons and 1 laboratory 
stations 
stations and 9 testing sttes 

INPV: 10 stations and I laboratory 
INSA: 6 laboratories 

In Algeria, and within the Ministry of Agriculture. there isthe "Direction de ]itFormulation de la Recherche 
et de laVulgarisation (DFRV)," which finances agricullural research in the Mitnistr of Agriculture and is 
responsible for developing research policies to link research with developntent. 

Linkages 

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

In addition to the various characteristics, channels, and types of linkages, partners inthe linkage process 
generally vary greatly in their competence and commitment to collaboration. Therefore, the linkages vary 
from country to country and range frotn simple to quite complex. For linkages to work well, there must e 
shared objectives, resources, and pressure from research managers and policymakers. Linkages of inlpo,
lance havi: been identified in the four studies: linkagcs 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, such as university research, olhc: NARS institutions, and rcgiotnal 
and international organizations. All otlthc main research istitutiotns have made im portant gltnis iIi dcv clopii
formal and informal inechanisms to improve linkages, ind over the years, all have developed linkages within 
and outside the country. However, it was clear inallfour studies that mecitanisms to make linkatgcS must bc 
improved and resources must be allocated to this purpo.se, 
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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 research is carried out jointly with externally funded 
research-and-development projects, public production enterprises, commercial companies, and nongovern
mental organizations. This kind of research is more common in Sudan and Yemen than in Iraq and Algeria. 

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

Research institutions in the four countries provide technical services to various governmental and nongov
ernmental institutions and to producers. These services take the form ofconsultancy studies, joint task forces. 
and laboratory analyses. 

Research institute staff assist universities in teaching, developing curricula, and supervising postgraduate 
students. They also train farmers, extensionists and others. 

Linkages et 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 development agenccs. These linkages cover the following: 
a. 	regional research networks, where the main in:;titutions inthe 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, e.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 research institutions receive financial support through 
loans and donations to improve the resource base and to implement research activities. For example, 
ARC and AREA have received support from the Netherlands, the World Bank, IDA, IDRC, DANIDA, 
IFAD, UNDP, and FAO. 

3. Research Resource Management 

The management of human, physical (materials), and financial resources is o'ie of the most important jobs 
of research managers. Managing these resources well is vital to maint;,ining the productivity of the 
agricultural research system and, hence, to cnsuring continuity of support from policymakers. The resource 
management challenge in agricultural research is particularly clear with regard to human resources since 
most national agricultural research 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 serious limitations to 
research, followed by physical and human resources. Finarcial resources were identified as being necessary 
to support researchers and their families and to provide suitable living conditions, operating supplies and 
materials, equipment and tools, office and laboratory facilities, and access to scientific literature, among other 
things. 

The resource management challenge in agricultural research in the four countries, 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 to build a 
well-trained and dedicated scientific staff. 

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

Of the total research staff, 10% are females. 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. It is one of the oldest 
research stations and hosts ARC headquarters. It has received more attention than the otherstations, and about 
20% of the total ARC researchers are located there. The Food Research Center has attracted external support, 
which enables it to build up its scientific cadre of about !7% of the total number of ARC scientists. 

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

During the 1980s, recruitment and training were limited because of a sltortage of funds, and ARC needs %%crc 
left unsatisfied. As a result of this, and in response to urgent country nctds, ARC has ocen forced to sprlead 
its available research scientists thinly over the network of old and new rcscarch stations. 

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

Iraq: SBAR and the university system (faculties of agriculture and veterinary medicine) have about 1200 
scientists, about half with a PhD and the remaining with an MSc degree. In 1989, SBAR had a prols,sional 
staff of 682, of which 70 were PhD holders, 141 had an MSc degree, and 471 had a BSc. They were assisted 
by 384 technicians. About aquarter of the SBAR technical staff was posted at the three provincial departments 
and theii stations, while tie other three-quarte:s 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 classified 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 staff increased during the last decade, both in-country and abroad. The faculties 
of agriculture trained most of the MSc- and asome of the PhD-level scientists at SAR. 

Yemen: In 1989, AREA had 207 professional staff(23 with a PhD, 67 with an .MSc, 83 with a 13;c, iiud 34 
expatriates mainly associated with externally funded projccts). About halt of lie naiawnal research statf held 
a PhD or an MSc, aind about two-thirds of these were at EI-Kod and Scivun R esearch Centers. H-(mev.
staffing of AREA in 1992 included 235 university graduate stalf(27 with a PhD, 82 with ai. M,tSc. and 120 
with a BSc degree). AREA professional staff 'ere assisted by 167 technical staff. 

During the period 1980 to 1989, the total numberof scientistsat AREA witha PhD or an MSc degree increased 
tenfold. 

Salaries of technical staff at AREA were comparable with those of academic staff of the same qualifications 
at universities in the country, and they are above salary scales in the civil service. 
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While the two faculties of agriculture in the country provide supplies of ,raincrl scientists at the BSc level, 
postgraduate t.mining for national scientists is provided through universities abroad. 

Algeria: In 1992, there were 260 professional research staffat INRAA and the technical and national institutes 
of the Ministry of Agricu'.ure (INRAA, 37; INRF, 37; INSA, 19; ITCMI, 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 ,nIng6mncurs d'Etalt 
degree, and about 160 with an Ingdnieurs d'Application degree. About one-fifth of the total research stalt 
are female researchers. 

Physical Resources 

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 during the last two 
decades. Research 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 reorganized 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 countries, was mentioned earlier in this report.) 

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

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

Research support includes chemical analysis laboratories; statistics, data processing, and socioeconomic 
service units; acentralized agricultural library and documentation center; a maintenance service forseientilic 
instruments; and seed banks. In general, research institutions in the four countries lack adequate central 
support services for researchers and the public--there is need to strengthen this kind 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 'ectsor through collaborative intercountry research networks 
partially funded by donors. 

Total annual recurrent expenditures on agricultural research in each of the four countries 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% cvercd operational costs. In 
many national agricultural research systems, the salary costs are between 60% to 70% of the total annual 
budget, sometimes even 80% or more in exceptional cases, while direct operational costs (including 
operational and experimental inputs) vary between 15% to 35% of the total budget. The remaining 5¢7%to 
15% is for overhead (indirect operational costs). These ratios are adequate tf the budget level ishigh enough 
to pay good salaries to the research staff (at 50% to 60% of the total budget) and still provide sufficient 
operational funds for using equipment efficiently, conducting reliable on-station and on-farm experiments 
and studies, and ensuring the required mobility of staff. 
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4. Research Policies and Plans 

Efficient planning helps researchers and research managers maintain the quality of the research program and 
its relevance to 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 sector has been a concern of the governments in tile 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 agricultural development 4;als o(t 
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 ntriisticial 

benefits to all citizens); 
b. 	 improving equity distribution (improving the well-being of partic,,!:ir groups); 
c. 	 improving security (reducing year-to-year income fluctuatiris ane: 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 to be introduced, as well as the 
country's natural resources. SBAR, AREA, and INRAA have developed their five-year research plans. The 
implementation of these plans has been faced by many problems, mainly from communication problems in 
coordinating research activities, shortages of trained b iman resources and frequent turnover of researchers, 
and inadequate financial, physical, and human resources to implement research activities. 

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

At ARC, the national coordination system was introduced ini the late 1970s. Ini this system, commodity and 
disciplinary national coordinators were selected from among ARC's senior scientists to assist ARC nilaLe
ment in developing, implementing, monitoring, and reviewing annual research activities. Ifowever thi, w.'as 
not done satisfactorily tbecause of a lack of allocated Iinancial resources and a lack of aithorttv dcl Cearcd t0 
national coordinators. 

In the early 1980s ARC established a collaborative research program ott laba beans through the Nile Valley
Research Project, which was later extended to cover lentils, chickpeas, and whe-it. The experience gathered
front 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 comine seasons. 
Participants in each of the meetings include relevant researchers, national coordinators, directors of centers 
and stations, and representatives of stakeholders. 

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

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

At 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 dimension there arc research 
themes, aaid annual research projects are developed within the framework of research themes. The five-year 
plan contains 13 lines arid 38 themes. The annual research program for 1990 had 70 research projects. The 
study team identified 58 research themes in 21 lines of research at technical institutes and at INRAA. 

The five-year research plans have helped research institutions improve x)litical suplxrt. They have obtained 
better ailocation of financi:l resources and have been able to build up the physical and liuman resources 
needed to implement research programs. But they, have faced man\, problems implementing research 
programs, mainly because of shortages of resources and ialack of efficient management capacity. The pro cs 
of pl',nning is a set of approaches that, when followed, make research institutions more cl ticicnt antd et cct\v 

The Planning Process 

Two sets of five documents should be prepared through the research program planning process at the natioial 
and/or institutional levels. The first set consists of three documents to be prepared for government planning 
and finance. The second set consists of two detaicd programming documents to be prepared as 1l)rational 
plans for the research to be implemented- - inorder foi it to achieve its goals and objectives. 

The preparation of the 1st set, the thrce gt,veriiment documents, is guided by two major government 
documents. These documents help the re -ear,.h in,!;.wtion prepare its planning documents for fii:incing its 
research activities. They include 
a. 	 the national ecinomic development :ulan, which establishes the guidelines by which research institu

tions prepare tnd present researuh policy and stt-ategies and five-year research plans to the 
government is part of the avlcultural development strategy and tive-year plan, respectively; 

b. 	government proceu'irvs tor resource allocation, which guide research institutions in preparing and 
presenting their an.,ttl program s and budgets for government support. 

The 2nd set includes the preparation of 
a. 	 a long- and short-term research progran plan, the preparation of which is guided by the research 

policy and strategies, world knowledge, and technical possibilities. The program plan contains 
identified and prioritized long- arid short-term research projects; 

b. itdetaled annual Y-esetrch program (itinaction plan containing expertment and study propols)ilthe 
preparation of which is guided by long- and short-term programs, world knowledige of curret rcsults. 
and client circunstanccs. 

The long- and short-term prograns will guide the preparation of the five-year plan for research to be submitted 
as pi t of the agricultural development plan, and the annual research program will guide the preparation of 
the annual budgei. 

Research institutions in the four countries lhck any sort of national agricultural research policy and strategy 
to guide the preparation of a detailed long- and short-term research program covering research projects on 
which five-year and annual plans are based. Thus, tile four country studies called for formulation of national 
agricultural research policies and strategies, along with long- arid short-term research programs. 
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5. Research Program Management 

Implementing the Resei-ch Program 

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

Research activities have grown during the last decade to cover more commodity and noncomme:dity areas. 
Subsequently, the resources needed to implement these growing programs were vither increased tremen
dously during the 1980s or spread thinly among newly established centers az.,i stations. 

Technology development for crop improvement consists of on-station research (including laboratory and 
field experiments and studies managed by researchers) and on-farm research (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 crop to crop and deend mainly on the availability
of resources. Crops such as wheat, barley, sorghum, millet, grain legumes. and ofieds, which are receiving
external support, have benefitted from the implementation of on-farm i!;well as on-station research trials. 
External support has helped concentrate research efforts by introdt cing and encouraging a multidisciplinarv
approach and by providing leadership stability, funding, and flexibility inobtaining supplies to ensure that 
the technology developed ishigh quality, relevant, and acceptable to stakeholders. 

Research is increasingly becoming involved in varios ccharisnisuS o. techitooio transIcr. 'No lniin 
approaches for technology transfer could he identified in the studies: 
a. 	in the vertical approach, where twchnoloizics arc developed mainly through on-station research, mt 

approved by the respective technical committees, and recommendations are sent to farmers diouh 
various channels; 

b. 	 in the horizontal approach, which is a participatory approach, on-station result; are verified and 
economically evaluated under farming conditions. Packages are developed and demonstrated in larger
fields to convince farmers of the validity of the rcsearch recommendations. Farmers, extensionists,
and researchers all participate in this approach. It is a horizontal approach and is generally practiced 
whert, 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 research. 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 evahition needs to be improved inall research institutions to make research 
more efficient and effective. An improved system would make research activities more relevant to dc'clop
ment and of higher quality.It should be an integrated partof the research planning and tilplemcntation process
and should include periodic recording, analysis, relorting, and storage of data to be used for research 
management purposes. 

Information Management 

The information needs of the researc. institutions can be cl'ussified in tilefollowing categories:
* scientific and technical information, which is dealt with by libraries and documentation centers to assist 

scientists in their research activities; 
* administrative informa!ion, which covers file keeping, correspondence, human resources, etc.; 
* 	 financial information; 
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" technical information on research activities to assist researchers inmonitoring, evaluating, and executing 
their research; 

" research program management. 

Lack of information on research prograr. management can be a major impediment to effective management 
ofresearch piograms. Research managers need to know exactly what experiments their researchers 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 management to researchers, research managers, and decision 
makers. 
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V. Conclusions and Recommendations 

The national agricultural research systems in Algeria, Iraq, Sudan, and Yemen have cuntril ro!es ip both 

developing and transferring the technology required to meet the agricultural developr, et challenge. They 

are essential for identifying technology problems and for developing and adapting appropriate technologies. 

The utility of agricultural technology is determined by agroecological, socioeconomic, 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 tI, n-ti.mal 

agricultural research system inevitably must assume in genetating and adapting technology. Thc agricuttural 

research leaders in the country must be in a position to reflect upon and inifluence agricultural devclHp-.cnt 

policies, to define national agricultural research needs and priorities, to evaluate both their own findings "nd 

those of the global research community under local conditions, and to cootribute to the technology-transfer 

process through formal and informal linkages with extension and producers. 

Whether primarily a technology generator or technology adaptor, the national agricultural research sys'em 

must be strong and effective if it is to contribute significantly to agricult: .;l development in the county. 

no matter how well trained, researchers cannot attain their fullc-t potential without institutiori!However, 
support. 

A strong and effective agricultural research system :xoires 
" 	 a coherent research policy and program designed to meet ,,;ricultural development objectives; 
" 	 an organization and structure compatible with thL 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 research activities: 
" 	 a coherent set of management processes, which allow ite system to mobilize and use its resources in 

a continuous and effective way. 

Based on these fundamental requirements for an ctu':ctive and efficient research system, four review studies 

were conducted by national study teams in Sudan, leq, Yemen, and Algeria with backstopping from AOAD 

and ISNAR and partial financial support from AFESD and UNDP. The purpose was to review and pr0)1xsc 

improvements in the areas of agricultural research lx:licics and plans, organization and structure, resource 

management, and program management. Thus, a set of recommendations in these areas was proposed to 

each of the four country studies. The recommenda,:!mN that are common to all fou, :.tudies are listed be!ow: 

1. Research policy and plans: 

To improve the planning of agricultural research, a proposal for each country study was developed. It included 

principles for the formulation and implementation of 
* a research policy and strategy;
 
* 
a research program, including long- and short-term program plans (projects) and an annual program 

(experiment/study proposals). 

2. Research organization, structure, and linkages 

political supportA centralized research policy body was proposed to determine policy and strategy, secure 

for agricultural research, participate in the formulation of agricultural development policy, secure financiai 

and human resources, approve five-year program and budget plans, and organize the implementation of 

strategy, program, and budget plans. 

to developIn each main research institution, it was proposed that an inw.rnal committee be established 


guidelines for research proposals, approve annual programs and budgets, coordinate. research activities.
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organize implementation of research programs, improve data on current research, improve the system for
reporting resarch activities, and guide the management of the institution. 

Efforts should be made to continuously improve linkages within research institutions and between theresearch institutions and extension 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 between main research institutions
and regional and international research. Research institutions should develop collaborative programs fortraining, germplasm exchange, information exchange, and execution ofjoint research activities with relevant
regional and international organizations. Research 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 interms of the available skills of researchers and research support staff. Staffing, career,
and training plans should be developed to assist research ;nstitutions in maintaining dedicated atid efficientstaff. Research institutions should improve human resource management by developing job descriptions andevaluation and performance systems and by improving the conditions of service of research staff. 

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

Centralized research support services should be established at the headquarters of the main research
institution in each country. This would include improving the germplasm bank, developing a centralagricultural library and documentation center for the country, establishing a central workshop for the

maintenance of scientific equipment, and establishing central laboratories to serve researchers and the public,

e.g., (a) for reatine chemical analysis of food, feed, pesticides, and fertilizers, (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 research.
 

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. 
Research 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
activities to make them more relevant and of higher quality to serve the development process. This system
sl:ould be an integral part of the research planning and implementation process and should include efficient
periodic recording, analysis, reporting, and storage of data to be used for research 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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VI. 	 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 
research 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 field-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 
each country) to discuss study findings and recommendations and then followed by a regional seminar. Phase 
II is a collaborative activity involving the country, AOAD, and ISNAR. The United Nations Devclopment 
Programme (UNDP) has assisted this phase by providing partial funding. 

The field studies 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 sprinp 1994. 

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

Objectives: 
The objective of the seminar was to discuss common issues and lessons learned. In particular the seminar 
was intended to 

* 	examine 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. 

Ilost: Ministry of Agriculture, Republic of Lebanon 

Date and Venue: June 14-15, 1994; Arab University of Beirut 

Participants: 
* 	 18 research 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 private-sector representatives. 

Four working sessions and a closing session attended by the seminar particLpants: 
" 1st workingsession: Strengthening agricultural research management in Arab countries t(S:RNI:\C") 

project and methodology of conducting country studies; 
• 2nd working session: Four presentations of the country reports: Sudan, Iraq, Yemen. and Algeria:

* 3rd working session: Agricultural research management systems :a Arab countries;
 
" 4th workingsession.The regional cooperation between Arab national agricultural research systems;
 
" Lively discussions followed each presentation in the four working"sessions.
 
" 
Closing session: Report or 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 proiect. 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 PoliciesandPlans 

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 
research policies and strate:ies with a long-term vision of 10 years or more, and should regularly review 
these policies and strategies to match them to the changing environment. If requested, ISNAR and AOAD 
could provide assistance for developing these policies and strategies. 

Second: Review andEvaluationof NationalAgriculturalResearch 

1. The seminar participants recommended that research institutions in Arab countries should have their 
research management and prog7rams reviewed and evaluated nernIwialtv by indenendent and uualified 
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 research activities. 

Third: Databaseson Researchersand Their ResearchActivities 

The participants recommended that Arab research institutions that do not have functioning computerized 
databases on their researchers' and research activities should dcvelop them as soon as possible, in order to 
assist in improving their capacity to plan, program, monitor, evaluate, and coordinate research. 

Fourth: GeneralIssues 

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. 'he cost of this meeting 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 research institutions and that they update this manual annually and distribute it to 
all Arab 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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