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The International Service for National Agricultural Research (ISNAR) began operating 
at its headquarters in Tile Hague, the Netherlands, on September 1, 1980. It was estab
lished by the Consultative Group on International Agricultural Research (CGIAR), oil 
the basis of recommendations from ani international task force, for tile purpose of assist
ing governments of developing countries to strengthen their agricultural research. It is a 
nonprofit autonomous agency, international in its character, and nonpolitical in man
agement, staffing, and eperation. 

Of tile 13 centers in tile CGIAR network, ISNAR is the only one that focuses primarily 
ol national agricultural research issues. It provides advice to governments, upon re
quest, on research policy, organization, and management issues, thus complementing 
the activities of other assistance agencies. 

ISNAR has active advisory service, research, and training programs. 

ISNAR is supporied by a number of the members of CGIAR, an informal group of do
nors that includes countries, development banks, international organizations, and foun
dlations. 
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Coverphoto. A commnon six,/t in West Africa: slliuR farm produce by the roadside. 

Devetloping coun tries ne'ed strong', well-ma uaged a~ricultueral research systems if thL'yare to
supply theirfarmers with rele'antawd usefu technawogies. 
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Preface
 

O 1 behalf of ISNAR, its Board of biotechnology, tile other on linkages be-
Trustees, and its staff, I take plea- tween researchers, technology transfer 

sure illpresenting the institute's Annual agents, and farmers. 
Report for 1990. ISNAR's work spans more than It 

Last May we used the mid-term meet- years and 50 national system3;. This expe
ing of the CGIAR in The I lague for a get- rience, together with the development 
together With colleagues and friends to and proision of numerots tools to im
briefly reflect on ISNAR's first decade of nrevi: agricultural research management, 
service to the national agricultural re- is now generating strong demand for our 
search systems - the NARS. The Kenvai services. Unfortu,;atel, the financial and 
Minister for Agriculture, the I lonorable human resources at our disposal are not 
Maina Wanjigi, undertook a serious re- adequate to meet all requests. A growing 
view of the overall agricultural research number of Froposals for diagnostic re
situation in Africa south of the Sahara. views, for assistance with planning and 
Professor Jan T"ibergen, Nobel laureate training, and for advice on various issues 
in economics in IL)(-L), highlighted some of have had to be postponed or even re
the important resource and development fused. And, for a number of reasons, sev
issues all of us will be facing in the com- eral of our institution-building activities 
ing decades, have not vet rLsulted in the emergence of 

In November, I lis Royal I lighness strong and effective NA'S institutions 
Prince Claus of the Netherlands honored full' able to serve tecnloogy users. 
ISNAR with a working visit to our head- 'he mandate to strengthen NARS is 
quarters. During our roundtable, he being put to the test. l)onors will have to 
stressed the importance of conserving agree on the varied and still-growing 
natural resources, especially water, for fu- needs of NARS in developing countries 
ture generations. and on the substantial resources to meet 

A common thread ran through all our their requirements. In this context we 
discussions, meetings, workshops, and look forward to the qu inquen iaIlextenal 
seminars in 1990. The consei.n,us was that review of ISNAN's programs and man
national agricultural research ini develop- agement ii 19911. We have been reflecting 
ing countries, along with the institutions on some of the isAIues likely to be raised 
and mechanisms serving research and bv the review team: on the one hand, past 
Iink'ig research with farmers, needs fur- performance, impact, and manlgement of 
ther strengthening. ISNAR is ready to resources at our disposal; on the other, 
play its role. our strategy, priorities, and the impor-

The 1990 Annual Report highlights tahce of new devvlopments and global 
some of the year's work by our advisory trends for the decade ahead of us. 
service and by our research and training Political, economic, scientific, and en
programs. We are confident that our part- vironmental changes are iffecting all soci
ners will find all our activities of signifi- eties and all countries, but developing 
cance to them. Of special note, and of countries are suffering most. Natural re
wide-ranging interest, we expect, are two sources and the enxvironment are tnder 
synthesis monographs published in 199) increasing stress and ftItu re generations 
- one on scientific and policy issues in Will query our action or lack of it. The 
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I It- Rltva I lilinss Prinwte Clas,oftlt, NethvrlndS 
t iIit 'iitct& IS'1NAR Iadquartersin Nov'ember tota 
ti 1111IN on tit' illttut," work. ISNAR 1ire'tor 
Gcu,?I/tCh ristia8,n'Pit-1-~dhe'mahosto, fi t' l 
,iN t .:.Wiot Imil towo. 

CGIAR -;vstem is Ieviewing some of these France for his long and distinguished ser
developments. During Centers Week in vie as a member of the Board and later as 
It)0 it was decided to enllarge this impor- it,; chairperson. At this time we welcone 
tant internati, il research system to in- Professor John Dillon of Au,;tralia as the 
lude research in support of forestry, new chairperson. Along with his col

agroforestrv, fisheries, irrigation manage- leagues on the 3oard of Trustees, he has 
ment and other technical fields. ssues assumed major responsibilities for guid
surrounding future research within spe- ing ISNAR in the years to come. Together 
cific agro-ecological zones - such as co- we will build an even stronger and more 
ordinating efforts and setting prioities - effe:tive International Service for Na
were also raised and will be further dis- tional Agricultural .Research. 
cussed. 

ISNAR and its mandate will be af
fected by varihus new developments. We 
look forward to tile e\ternal review _ _1,'A' &L.,-',< 
panel's assessment, to advice and assi- L 
tance troll; our friends and donors, and to 
the guidance of our Board during these Christian Bonh'-Fricdheint 
forthcoming months Director General 

The leadership of ISNAR's Board of 
Trustees changed in 1990. Our special 
thanks go to Nl. Henri Carsalade of 
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-ISNAR Board of Trustees 1990 

John L. Dillon,
Chairman (from 

Roberto Junguito** 
Presidente Junta 

Henriette Lala Rakotovao
Directeur G.,nc'ral, 

November 1990) Directiva, Banco Centre National de 
University of New Sudameris, Colombia Recherches sur 
England, Australia Carlos L6pez Saubidet* l'Environnement, 

Naima AI-Shayji Presidente, Instituto Madagascar 

Kuwait Institute for Nacional de Sadikin S. W.* 
Scientific Research, Tecnologia Indonesia 

London, England Agropecuaria, joab L. Thomas 
Christii'. Argentina President, 
Bonte-Friedheim** Henry K. Mwandemere Pennsvlvania State 

Director General North Carolina State University, U.S.A. 
Guy Camus University, U.S.A. Th. J. Wessels 

France Kurt Peters** Ministry of Foreign 
Henri Carsalade* lnstitut ffir Affairs, 

Chairman (until Tierproduktion, Berlin, The Netherlands 
November I990) Germany 
l)irecteurG~n~ral, Enrico Porceddu 
Cl RAID, France Universitii )egli Studi 

Kenzo Hemmi Della Tuscia, Itah, Joined the Board in 19U 

Asia University, Japan CoMIpIlteI service in194) 

11',/. RA0 ,;,0,. n.Ionh'-t' , t,',
,',IhitIo,light: 01l lh Gl. l , AI-Ah 0 .Shnl k':J 1,lih,.Ih ..GIM I . 
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Selected acronyms used in this report 
AARD Agency for Agricultural Research and Development - Indonesia
 
ACIAR Australian Centre for International Agricultural Research
 
ADB Asian Development Bank
 
AgGDP agricultural gross domestic prod uct
 
ARC AgricuItural Research Corporation - Sudan
 
ARI agricultural research intensity ratio
 
ARIS AgriculItu ralI Researcher Information System - ISNAR
 
ARP1 Agricultural Resa rch Plroject - Bangladesh
 
ATMS agricultural tech nologv ma nagement systems
 
BARC Ba nghdesh Agricultural Research Council
 
BMZ Iundesm inisteriu m f/ir Wirtschaftliche Zusammenarbeit - Germany
 
CAAS Chinese Academy of Agricultural Sciences
 
CARDI Caribbean Agricultural Research and Development Institute 
CARl' Center for Agricuitural Research Planning - Indonesia 
CARP Council for Agricultural Research Policy -- Sri Lanka 
CASER Center for Agro-Socioeconomic Research - Indonesia 
CIAT Centro de lnvestigaci6n Agricola Tropical - Bolivia 
CIDA Canadian International Dvvelopment Agency 
CIFAP Center for International Food and Agricultural Policy - University of 

Minnesota, U.S.A. 
CIRAD Centre de Coop~ration Internationale en lRecherche Agronomique pour le 

l)xveloppement - France 
CTA Technical Centre for Agricultural and Rural Co-operation - European 

Commu nit\' and o1-1L Convention countries 
DAR Department of Agricultural IResearch - Botswana 
DAR Department of Agricultural Research - Malawi 
DRT Department of Research and Training -Tanzania 
FAO Food and Agriculture Organization of the United Nations 
FSR farming systems research 
GTZ Deutsche Gesellschaft fir Technische Zusammenarbeit - Germany 
HBSTC Science and Technology Commission of Hebei Province - China 
IARMW International Agricultural Research Management Workshop - ISNAR 
IBTA Instituto Boliviano de Tecnologia Agropecuaria - Bolivia 
ICIPE International Centre of Insect Physiology and Ecology 
ICRA International Course for Development Oriented Research in Agriculture 
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IDRC International Development Research Centre - Canada 

IER Institut d'Economie Rurale - Mali 

INERA lnstitut d'Etudes et de Recherches Agricoles - Burkina Faso 

INERA Institut National pour 'Etude et Ia Recherche Agrononiques al Zafre 

INFORM Information System for Agricultural Research Managers - ISNAR 

INIA Instituto Nacional de Investigaci6n Agropecuaria - Uruguay 

INIAP Instituto Nacional de lnvestigaci6n Agropecuaria -- Ecuador 

INRA Institut National de la lRecherche Agronomique - Morocco 

INRZFH Institut National de lRecherches Zootechniques, Foresticres et 
Flydrobiologiques - Mali 

IRA Institut de la Recherche Agronomique - Cameroon 

IRZ Institut de Recherches Zootechniques - Cameroon 

ISABU Institut des Sciences Agronomiques du Biurundi 

KARl Kenya Agricultural Research Institute 

M&E monitoring and evaluation 

MIS management information system 

NAARM National Academy of Agricultural Research Management - India 

NALRP National Agricultural and Livestock Research Project -Tanzania 

NARC National Agricultural Research Center - Laos 

NARP National Agricultural Research Program - Kenya 

NARP National Agricultural Research Project - Malawi 

NARS national agricultural research system 

NCRTD National Center for Rural Technology Development - China 

OFCOR on-farm client-oriented research 

PBS program budgeting system 

PCARRD Philippine Council for Agriculture, Forestry and Natural Resources 
Research and Development 

SACCAR Southern African Centre for Cooperation in Agricultural Research 

SADCC Southern African Development Coordination Conference 

SEARCA Southeast Asian Regional Center for Graduate Study and Research in 
Agriculture - Philippines 

SPAAR Special Program for African Agricultural Research 

SSTC State Science and Technology Commission - China 

UNDP United Nations Development Programme 

USAID United States Agency for International Development 
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Working to stremgthen national agricultural research systems 

I. Advisory Service 

Tile InternationalService for National AgriciltiralResearch is ded
icated to assisting tit' national agriculturalresearch systems - tile 
NARS - of dezelopig countries. Our three areas of concentration 
are agricultitral research policy, organization, and malagement.At 
the heart of ISNAR's partnership with NARS is our advisory ser
vice. This is SuppIorted 17y research and traillingproNrams. 

Our advisoryil work tipically, but l1101 alwaIs, follows a three-step
pattern:diagnosis, planning,and implementtion. 

The first step is normnallI an ISNAR mission to tit, country. A small 
review team identifies the special chIaracteristicsof the NARS, and it 
becones acquainted with tit' systtln's or institute's managers. Tilt, 
review addresses Inall/ critical institlitiol-building fictors (see page 
10); its exact nature depends on the needs of the particular country 
alld tit terms of referelce. In 1990 broad systel reviez's were coll
ducted ill
Banglatesh anld Botswana. 

llicreasillgh/,diagnostic r'e'iew's are carried out jointl' with a na
tional review team. Sometimes tilt' natiollalteanis take tit' l'ad. Al
g'rih aInd YenIeni, fon exanmple, selected this approach and each began 
preparationsdurinIg theIyea' by organlllizing, with tit participation of 
ISNAR staff, aworkshop oil tit list' of review procedures. 

The second step in tie sequence is to formulate aplan and strategy 
to strengthen fit' syistem. These take into account tit' reconlnltllda

tions mlade 1b'tilt review tealn. Here tit' ilanagersand staff of the 
NARS become liavih/ involved. Our work ill Mali, Morocco, and 
Tanzania,as describ'ed below, are good exanpl's of this. 

Tilt' third phase is assistance with executing a plan or parts of a 
plan. This lsluall, lilealls helping a national research syfstent or lead 
institute to forlalize Ilteciallisllls or procekdirtes to strengthen it in 
one or inore critical areas. For example, ISNAR might assist with 
tile creation of a manaemlent illirnlation s1sCtnl alld provide train
ing, as ill tilt' Case of Bangladesh, Mali, and Morocco. Or it might 
introduceand ielp ilplmentl procedures for setting research priori
ti's or evalating researchl, as ill ilndonltsia and Bolivia. In practice, 



Advisory Service 

ISNAR's planning and imple'nentationefforts overlap, and in a few 
cases wL' respoind to requests for assistinice without having first con
ducted1a diagnostic review. 

The following pages inlthis section -focusoil six countries. They pro

vide bit 1afew exatIIpls of our partnerships with NARS in 1990, 
but they do illustrate the depth and breadth of our work and tiltMU

tual rein forcment oour advisory, researCh, and trainiiigprograms. 

These descriptionsare dlow'd by a list of our advisory work in 22 
other Colnttrics and on ree,ional organization. For more informnation 

on olir"app]roach and operationts, u',e invite the reader to write for a 

copy Of our strategy dociument Working to Strengthen National Ag
riculltural Research St/stems. 

Bangladesh 

F,i 

-v, 

population (1988): 109 million 
main agricultural commodities: rice, 

wheat, potatoes, pulses, sugarcane, 
sweet potatoes, oilseed, tobacco, jute, 
tea, fish, cattle, ducks, chickens, sheep, 
goats 

agricultural researchers (1986): 1152 in 10 
institutes 

ISNAR's work with the NARS of 
Bangladesh, which dates from 1987 and 
continued in 1990, is part of a comprehen-
sive program of institution building. Its 
aim is to equip various levels of the re-
search system with the management 
structures and tools needed to tackle the 
formidable obstacles to agricultural devel

opment faced by this populous Asian 
country. 

Production of principal food crops, es
pecially wheat, has grown markedly in 
the last two decades, thanks in part to re
search Iowever, these incioases have not 
kept tip with tile high annua111 popuilate;on 

growth rate of 2.7 percent obser'ed be
tween 1980 and 1987. The net effect has 
been a decline in per capita food con

. .sumptionover the past decade. 
The Government of Bangladesh hopes 

to cut heavy dependence on traditional 
monsoon's-based agriculture, which is vul
iterable to destructive floods, il favor of 
more dependable crop production based 
on irrigation inthe dry season.These pol
icies wiHl present research with new tasks 
and create demand for new tecnlologies. 
Future efforts will need to address several 
issues, among them natural resource 
management and the ststainability of 
more intensive land- and water-use svs
tens. There will also be a demand for 
more research on the quality, processing, 
marketing, and storage of produce for do
mestic use and export. 

9 
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Critical Factors in Strengthening NARS 

In Agricultural Research Policy 

" Creating and maintaining positive interactions between agricultural 
research and national development policy. 

* 	 Formulating effective agricultural research policies: setting priori
ties, allocating resources, and developing long-range plans.
 

In Research Structure and Organization 

* Building an effective NARS structure and organization.
 

* 
 Developing linkages between the NARS and policymakers. 

* Creating linkages between NARS, the technology transfer system, 
and users of technology. 

* 	 Developing and using linkages between the NARS and outside 
sources of knowledge. 

In Agricultural Research Management 

* Formulating programs and program budgeting. 

" Monitoring and evaluating research programs. 

" 	 Managing information. 

* 	 Developing and managing human resources. 

* 	 Developing and utilizing physical resources. 

* 	 Acquiring and managing financial resources. 

}:q:- 26
* . .. 17% 

42%2 

Program Suppon 

6% 

Admn..1uaTon 

9% 
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In 1990, ISNAR assisted Bangladesh in The review identified key manage
two wa's. First, at the government's re- ment issues at the national and institute 
quest, a team of two conducted a diagnos- levels and suggested options for strength
tic review of the NARS during the first ening the research system as a \vole. 
half of the year. It centered on the While the government is still considering 
Bangladesh Agricultural Research Coun- some of the needed reforms, it initiated 
cil (BARC) and its links with other insti- others, along the lines recommended by 
tutes. Second, ISNAR continued to ISNAR, immediately after the review. 
provide assistance with lIUse 11of the The main action taken was to merge 
USAID-fu nded Agricultural Research four research institutes into one autono-
Project (ARIP). This is designed to assist mous body tinder BARC. This will go a 
BARC to set up mechanisms and proce- long way to reinforcing links between ag
dures for effective management of re- ricultural research policy and its execu
search at the institite, program, and tion. It will also improve research 
exl.eriiiment station levels, coordination through closer dialogue be

tween the Council, its Secretariat, and the 
Reviewing the apex body and its institutes urder the Ministry of Agricul
links ttire. 

Banagladesh's publicly funded agri- System-level leadership and support 
cultural research is carried ')it bv the re
starch institutes of five ministries: In 1990 otir Bangladesh-based staff 
agriculture; fisheries and live.tock; forests member, supported by consultants and 
and environrnent; education; and indus- other ISNAR staff, continued work with 
try and commerce. BARC is at the apex of BARC on the Agricultural Research Proj
this system. It plans programs, sets priori- ect, mentioned earlier. This second phase 
ties, imionitors and evaluates research. al- began in 1989 and focuses on manage
locites resources, and builds huiman meni of the overall research system. It 
resource capacityv. In effect, it serves as an will bolster BARC's capacity to provide 
umbrella for coordinating the work of the leadership in planning and management 
NARS. and to supply certain support services to 

During the 1990 ISNAR mission, the the instittites tnder its jurisdiction. 
review team looked at several issues. First, an analysis of research priorities 
First, it analyzed the structure of BARC to was carried out to provide a basis for fti
see whether it has the needed authority ture research planning and resource allo
and capacity to fulfill its responsibilities, cation. Done in close consultation with 
Second, it examined the lines of atithority BARC and the research institutes, the 
between BARC and the country's research analysis was based on estimates of pro
institutes, as well as whether the current duction data and projected demand esti
institute structure is suitable. Third, it mates for 57 agricultural commodities, 
looked at BARC's relationship with other collected in a field survey by, BARC. 
public and private research bodies not Bangladeshi staff familiarized themselves 
under its jurisdiction. In particular, it ex- with the overall procedure so they can 
amined the role of the universities and condtuct similar analyses in the future. 
other schools of higher education in con- At BARC's request, ISNAR also helped 
ducting research and in training new sci- to organize a survey of all staff and to es
elitists. tablish a huian resotirces data base for 

11 
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the entire agricultdral research system. 
The task was part of a wider objectie of 
phase 11of ARIP, namleiv to review liuman 
resources management policies in the 
NARS and formulate a manpower devel-
opment plan. 

During 1990) the assessment of other 
management information needs contin-
ued. We are responding to these needs in 
three steps, in each case consulting with 
the institute director and staff. 

The first step was to create a manage-
menlt information system (lMIS) using 
data for the I988-89t financial year. This 
was comPlewd at several of the institutes 
during I)99,() as they 'ere progressively 
provided with computcrs by BARC. 

The second step was to c,stablislh a 
planning procedure, use it to draw ip 
each institute's researcl prograin. an1d 
then allocate resources to the programs 
using a progran budgeting system (I'BS). 

Preparations for this step were completed 
illtime for the annual planning cycle that 
began in septenlber and October. They in
cluded h'aining five institutote staff rnem
bers in the use of an ISNAR-developed 
IPBS. (See page -t0.) 

The third step will be to formalize the 
use of the P1I3 within the NARS. Informa
tion in standard format frol 111the insti
lutes will eventually help BARC to plan 
and coordinate research more effectively 
across the whole systel. 

atIinal,the request of the NIinistry 
of Agricu ltirre and of BARC, ISNAR as
sisted in the coMnpIltion of the research 
sIection of the ministrV's Fourth Five-Year 
llan (lqI()-95). As part of the overall exer

cise, We also prepaCd guidelines to assist 
the institutes in formtrlatirIg their master 
plans, which translate policies of the Five-
Year Plan into operational programs. 

Botswana 

.,Managing the physical and biotic envi

.. 


I.. .. 
,.= 


population (1988): 1.2 million 
main agricultural commodities: beef, 

millet, maize, sorgltin, wheat, cotton, 
grounnult, stlnfloV'er, goats, sheep, pigs 

agricultural researchers (199)0): 39 
national researchers and 12 expatriate 
researchers in the Department of 
Agricultural Research, Ministry of 
Agriculture 

ronien t and promoting suistainable agri
culture are two cornerstones of 

I 	Botswana's agricultural development pol
icy. This is to be expected. Oil tile one 
lhand, this semiarid countrv's endowment 
of na tu raI resources available to agricul
ture - like water, soils, and vegetation 
is rather limited. On the other hand, the 
rurral areas, inlclIding margilla lands, are 
.understrong pressure fronl hllan settle

ment, animal htsbandrv, and wildlife, 
even though the overall human potpula
tion of the cotiitrv is relatively low. 

improve food)T secoritv and proote 
rural er ph vrnrIt over tile long term, 
go\'ernnlent policy calls for agriculture to 
be diversified, for land pr Lductivitv to 
rise, and for natural resources to be con
sciouslV managed and conserved. To do 

12 
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all this demands a variety of speciali-'ed search projects organized according to so|
reknowledge and technologies for putting entific disciplines. Under tris system, 

land, water, and plant and animal re- search activities in a particular discipline 

sources to the best use. Developing the did not necessarily add up to a coherent, 

technologies, in turn, requires a national productive program. In some cases, there 

capacity with a,full spectrum of agricul- were gaps in the research effort - that is, 

tural and related natural resources re- some priority topics or problems were not 

search - fron strategic and applied, to 	 being investigated; in other cases, topics 
of limited relevance were being readaptive and testing. 

At the Ministrv of Agriculture's re- searched. 

quest, ISNAR collaborated on a review of 

lBotswana', agricultural research svsemn Realistic size and research portfolio 
in May and June of IL))().The review team 

The review team's analysis suggestedwV'as composed of two ISNAR staff, a con-
the need for DAR to set specific limits on 

su ltant and a national task force from the 
on the portfolio of re-

Departnment of Ag;ricultural Research 	 its overall size and 
search programs it conducts. Doing sothe leading agricultural research(DAR), 	 efforts areagency in the country. The mission was will help ensure that DAR's 

over the long
ISNAR's first in-depth collaboration with 	 fruiful and sustainable 


term. The analysis indicated that, in the
the NARS of lotswana. 
The review team's work linked clos'l' area of natural resource mana gemenl, the 

of emphasis should be on multidiscinlinarywith an ongoing e\amination 
Botswana's national agricultural develop-	 strategic and applied research. As for pri

livestock commodities, and 
ment policy and strategy. The entire Ir,'-	 oritV crops, 

production systems, the agricultural sys
search system was studied in detail. This 

fa-I ten should concentrate on applied, adap
included visits to most of the research 


ra nches, and experiment tiVe, and technology-testing research.
cilities, stations, 
The review team proposed a modestsites, and consultations with policymak-

ers, government development agencies, restructuring of the research department. 
be the

donors, NGOs, educational and technical One of two main features would 

and cre.ition of a deputy director position to
institutions, and other stakeholders 

strengthen policy, scientific, and technicalpotential partners in resear,:h for develop-
broad overview has helped leadership in DAR. The other would be 

ment. This 
the creation of two assistant directorshipsDAR to define its strategic role in organiz-

within each of the
ing, r.ianaging, and coordinating research 	 to provide leadership 

two divisions: crop production, and ani
to serve Botswana's agricultural industry. 


mal production and range.
The diagnosis and analysis focused on 
Discussions with DAR managersseveral strategic issues. The main ones and 

the research system's structure and scientists led to a detailed proposal for re
were 

organizing the research programs as fol
organization, research planning and pro-


gramming, development of human and lows:
 

physical resources for research, and links • crops - cereals, oilseed, grain legumes,
 

with other actors in national agricultural horticulture, soil/water management,
 

development, production systems, including agro-

The ,eview team paid particular atten- forestry; 

tion to DAR's research program structure. 

Previously, the department had several re- 1 

13 
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animals - beef, dair; small ruminants 
(sheep and goats), feeds, range and pas-
tures, production svstems. 

In this arrangement, each program 
would be made tip of multidisciplinary 
teams of researchers led bv a senior scien-
tist who provides guidance in the initial 
plarning, formulation, and review of pro-
grams. 

In the area of staffing needs, the re-
view team recommended that thle NARS 
attempt to reach a complement of some 
60-65 researchers and 200 technicians 'hr-
ing the 19 9 0s. This level of scientific man-
power, a 20- to 3 0-percent increase over 

the current level, is considered sustain
able over the long term due to potential 
support from the nonagricultural sector. 

rhe review team also identified a need 
to strengthen linkages between research
ers and other ke actors in agriculture, in
cluding policvmakers, extensionists, and 
farmers. In particular, better links with 
policymakers would help to ensure that 
the setting of research priorities and the 
allocation of resources are closely harmo
nized with national development objec
tives for agriculture. To achieve this, the 
review team recommended, among other 
things, the creation of a "national research 
and technical committee". Thi,: would be 

0t of Agricturatil R 

and c,, rsation with tartie'rsinil ti,' i )k 't- /\i'i l clta r,'',Mji,,.A ahi', Sii,,iiCillt,.,! :II'-nttiir-

,4rWS0110chr frm Botswinls OC1t,,11rhn c twt .tt) antd tzo &;assis t ('01101 llt) 4htre'ttlt 

,' maior (,,/, illthis ar'i. hi ?,'Ceit Ii'a?'; ,trn/t has Mtrtimo I 'it/h ti anltM ia floo,,ing ,iyi'.thatin ummrna/h/ ',COidl0m'at'Sg,ot tarmlnii 
Nol4'; OltCI' Wl rtt' dt'. "11Crdlit t ill l ,1r4,/, 111ld I11 rellum"local hllnw'rh 1o , Wl"Crop,;, alter tit, tim-Ml,of phiin , 11111(.111111pth'Ir oitlhml la\lpwh elt

m 
-h llill c. Calreul ?1l Plk,'TIOtI 0 11tlll r?'Soh';,es 1!,1I,1 'il/ l 

w , h.6 .:.. 
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a priority-setting forum for DAR and 
other technical bodies with a direct stake 
in agricultural research. The conmittev 
wmtld communicate upwards to tile 
ministrv's Agricultural Policy Cninttee 
and downwords to the program formula-
tion committees (composed of research-
ers, extensionists, and government 
de'elopment Jepartments). 

ISNAR is pleased that tile reaction of 
the GC.vernment of Bots\'ana to the re-

Advisory Sevice 

I view teanm's report has been positive and 
swift. File proposed national research and 
'e'chnical conmittee, for example, is ex
pected to be inaugurated in mid-l191. 
Som1e of the other major recommenda
tions have already been incorporated into 
Botswana's Seventh National Develop
ment Plan, and we expect to assist with 
some aspects of the implementation. 

Mali 

research intensity ratios" in Africa and, 
. , - ,indeed, in tile developing world. low

.- , 

LLIX.
 
population (1988): 8.8 million
 

main agricultural commodities: cattle, 
milet soghm,millet, sorghium, cotton, iiKe, 

groundnuts, maize, sheep, goats 
agricultural researchers (1990): 

otonIICZootechniques, 

203 working in the new national 
research institute 

Agriculture and agricultural research 
in the West African country of Mali face 
difficult challenges because of the threat 
of desertification, the fragility of the soils, 
and the pressure exerted on the natural 
environment by people and livestock. 

The NARS of this Sahelian country is 
tile largest in francophone Africa soutil of 
tile Sahara and about 90 percent of tile sci-
entific staff are nationals. The expenditure 
of 0.9 percent of AgGDP on the NARS 
gives Mali one of tile highest "agricultural 

ever, a little more than half of total annual 

funding for agricultural research comes 
from outside donors, mainly to cover op
erating and equipment costs. The Iest is 
provided by the go'ernment, with most 
of it going for salaries. 

With advice and support from ISNAR, 
tile Malian government in 199(0 merged its 
two main agricu ltural research institutes: 
tile Institut d'Economie Rurale (IER) and
the Institut National de Rechierches 

tecnitu Na til res 
Forestibres et 

Hydrobiologiques (IN IZFI). The new 
entity, retaining the name IER, is a semi

autonomous national institute covering 
forestry, crops, and livestock. The law cre
ating it was passed last October. 

Covered too many commodities 
Before 1990, agricultural research had 

been dispersed over some 35 commodi
ties. In effect, tile research community 
was trying to cover too much scientific 
territor; rather than setting priorities for 
naximum impact. 

Because of tile merger and tile prob
lem of dispersed efforts, ISNAR worked 
with the Malian NARS in 1990 to produce 
a strategic (12-year) plan. This effort fol
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lowed a brief diagnostic review of the re-
search svstem b' ISNAR in 1988 and an 
assessment of agricultural research needs 
in 1989. 

Supported in part by USAID, our as-
sistance in 1I)0 had three components. 
First, we gave guidance on the design of 
new research programs. Second, we 
helped to create a research resource databasebaicalyThs ai 01i ivenorx

i bascal, 
physical, human, and financial resources, 
and it records both existing resources and 
those that will be required by tile new 
programs. TIhird, we provided informa-
tion to support decision-ma kiig on over
all investment levels and to help set 
priorities for resource allocation. 

ISNAR's overall aim ini this collabora
tion is long-term - to introduce manag-
ers to the strategic pan',ning process alld 
formalize it wit hi n the research sy'stem.

base Ths il iiveitor of 

fh-
Much of the pianning exercise cen-

tered ni the design and reorganization of 
researcl, into a smaller number of pro-
grams. ISNAR staff members worked 
with 41 Malian maiiagers and scientists 
grouped into four teams. Their job was to 
define a scientific portfolio of seven prior-
itv research programs, reflecting the total 
mandate of the new l1-R. These will be: ce-
reals and legumes, livestock, forestry and 

fisheries, industrial crops, horticultural 
crops, farming systems, and natural re
source management. 

TVo define each program, the working 
groups went through a detailed planning 
process developed earlier by ISNAR. 
Steps include: 

goals 
re iwing natial evel o dcto nand the pow.ntial of existing production
systems for achieving those goals; 
s 

determining the constraints on agricul
tural production; 
evaluati nt es 

setting research objectives; 
determining 

defining research priorities. 
(The section on ISNAR's work in Mo

rocco, on page I1, describes the method in
More detail.) 

The strategic plan presents various re
search options open to the Malian govern
ment within tile framework of the seven 

programs. Their final makeup will de
pend on the levels of financing and the 
number of researchers that the govern
ment believes the system can sustain in 
the long term. 

Tanzania 

population (1989): 23.8 million 
main agricultural commodities: maize, 

rice, coffee, cotton 
7'i agricultural researchers: 350 in 50 

institutes, stations, and substations 

Agriculture is the backbone of
i i t Tanzania's economy, but in recent de

cades domestic and outside factors have
led to a disturbing cycle of agricultural 
and economic decline. As economic prog
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ress faltered, tile gILWerniment faced severe tile national agricultural research system 
fiscal constraints. Agricultural research, and its needs. Some papers were retro
like other national development endeav- spective, describing tile achievements of 
ors, suffered from underfntd inc. For this tile national research system in recent 
and other reasons, agricultural production y'ears. Otihers I.Oked at researcil ,riorities 
stagnated, further adding to the momen for the next five 'ears. Several papers Je
turm of economic decli11ne. fined tile re-,ource need-, f tihe research 

The seriousness of the situation has be- svstem: fund ing, number of scientists 
come clear to the Taln/anian gOVernment and support staff, equipment, buildings, 
anild to tile international donor commu- anild information. All to .ether the papers 
nity. Among the corrective actions taken formed the building blocks from which 
b1V tile government was the launch, in tile master plan docu ment Was eventuall\' 
I988, of the \ational VAgricultu ral and drafted. 
Livestoc k Research Project (NAI.RIP). Sup- The pi.cure that emerged from the ex
ported by the World Bank and other do- ercise was one of an overextended, 
nors, this mulI timillion-dollar project, deterioatiig, and dispersed NARS that is 
,mlong other things, aims to reorganize at"_'nipting to conduct 22 commodity pro
anid rehabilitate the countr\ 's agricultural grams, five livestock programs, and six 
research system. special programs. In effect, iie resources 

An important coMponen t of tile proj- allocated to the research sVstei ire insuf
ect has been tile preparation of a research ficient to support its nation\vide network 
master plan by tile \linistrv of Agriculture of 5W)research institutes, stations, and sub
anld Livestock Developlent. This is basi- statiois, staffed by some 350 \vel!-trained 
call\ a blueprint for agricultural research scientists, 5510 teclhlicians,, and 7t)) assis
in maiiilanid Thniainia for the next five ta nts. I.ack of tra nsport to anid from re
\years. DiscussedIunder the aegis of the search site- is sometimes a problem, anid 
Special Program for Africai Agricultural in some cases research facilities do not 
Research (Sl'.\AIR), the preparation of the have basic services such as water and 
plan was fina n.ild by German\' an. the electricity. 
Uited Kingdom (the main diiors in this Anlother problem is research planning. 
effort), as wvell as tile Netherlands. it continues to be a bottom-ti p process in 

ISNAR began workiug with the wvhich projects are submitted b\ individ
mlinistry's Department of Research and ual researchers and stations anil then 
Trainingi (DRT) in Il)88 to hlelp establish cOl lbineld into national plans without 
tie fraimework for the masterplanning c\- clearly stated priorite.. 
ercise. Late in liJS .) we posted a staff Most of the funds allocated to DRT are 
member to l)ar es Salaam to as;ist the na- useid to pay staff' salaries, which are low. 
tional coordinator of the master plan nd little is left for actual research. The net
the 30-odd Tlanzaiai n cientists anid man- work has become largely inproducti 'e 
agers %% with in four groups. anild staff morale has sltilped.,rking him 
Eleven foreign consultaints prmided by 
ISNAR worked with thet, team idutiring I ti} Consolidation ratherthan growth 
to gather aMd ana ye data and help writel 
tip til results. The o\erall strategy for agricultural re-

During I19i90 the team produced 58 pa- search that has emerged from tile 
pers in three volumes. These provided a masterplanning exercise can be summed 
detailed historical and current picture ft up in a fe\v words: consolidation rather 
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than growth. The stiatey assules that 
government and donor resources will be 
restricted in the future; the funding that is 
available will be needed to rehabilitate the 
country,'s infrastructure of roads, build-
ings, electrical power grid, etc. The re-
searLll System, must therefore he 
redesigned to get tho most out of its cur-
rent scientific nIanpower and to focus onl 
the mist important ,esear,:h questions. 

After analyzing their data, the plan-
ning team proposed research priorities! for 
the next five vears. The resulIting plan 
calls for program areas to be divided into 
th-ee sets. The first, top-priority set com1-
prises tile following: coffee; cotton; tea; 
rice; animal heaI l and livestock diseases; 
ruminant meat and milk prod uction; soil 
and water management; agroforest rv; 
larming .ystems research (FSR), and agri-
cultural economics. A major reason for 
giving top priority to commodities such 
as tea, coffee, and cotton was that they are 
important sourices of export earnings for 
financing national developnment, includ-
ing agricultural research, 

The second set of research areas coin-
prises maize, roots and tubers, phaseolus 
beans, grain legu mes, vegetables, and oil 
seeds. All other areas fall into the third 
set, with the lowest priority. This ranking 
of programs witl need to be regularly re-
viewed and possibly adjusted. 

The master plan calls for cIsources 
available tinder the NALRI' to [,'uncen-
trated on the first-priority re..uarch pro-
grams. Resear'ch on second-priority 
programs will continue M their current re-
source levels. The lowest-priority pro-
grams will receive much less emphasis, 
and some of their resources may be reallo-
cated to the first-priority programins. 

At tile same time, the master plan secs 
the need for each program to have a criti-
cal mass of scientists to make sure re-
search goals are achieved. As part of the 
masterplanning operation, a national 

manpower plan was drawn tip with assis
taCe from an ISNAR human resources 
specialist. It estimates that 88 scientists, 
102 technicians, and 41 assistants will 
need to be reassigned. 

Following logically from the new re
search priorities is a resetting of priorities 
among research facilities. Under the mas
ter plan, eight major research institutes, 
all of which are designated to carry out 
priority research, would be considered 
the highest priority for rehabilitation. This 
inchides construction of new laboratories 
and hon;ing, as well as provision of water 
facilties, computers, transport, and labo
ratorv and other equipment. Also identi
fied for rehabilitation are a further 14 
institltes and research stations (second 
priority) and 1)substations (third prior
ity). 

Apart from defining new program pri
orities, staff reassignments, and a rehabili
tation scheme for physical facilities, tile 
master plan spells out tile need for tile 
NARS to secure funding from alternative 
sources. The most promising option, it 
suggests, is to seek funding from the ex
purl commodity parastatals (marketing 
l'oards and agencies) which are important 
users of research results. At the same 
time, die plan notes that good links be
tween tile research system and other ac
tors in the agricultural community are 
important if the research effort is to be ef
fective. Its authors underline tile need for 
the NARS to strengthen its currently lima
ited finks with other government services 
(such as extension), tile universities, other 
countries, and outside organizations. 

In a nutshell, tile basic aim of tile mas
ter plan is to have fewer but better en
dowed agricultural research programs 
that are more likely to lead to meaningful 
results. This alone, of course, will not be 
enough. The proposed overhaul of tile re

-searchsystem, should the government de
cide to adopt it as policy, must be seen in 
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the larger conte\t. It is but one important Vid ing th0 "lan,anian pla nning team with
 
step in the country's overall efforts to re,- e\tetiral coordina tion lssist,C, %\ehave
 
habilitate its national infrastructure anid g,ined rich e\perience in the logistics of
 
economy. conductini a lar'ge-scale pllnning effort
 

For ISNAR, the e\perience has been -- an effort that has a potentially massive
 
greatly beneficial. From our role of pro- payoff to tlL'host cointrV's adgriculture.
 

Morocco 

/ 
of some basic products, including sugar, 
milk, and vegetable oils. Rlainfe,d gricuil

' ,.- ture has received much less attention. As 
a result, production ha, lagged and there 

.. is
a sevrt anid grO\Ving cere,lls deficit. 
Thel potintil for increasing rainfed 

production i,there, but itwill be difficult 
to harness. It reiui r's mal,ti'ri ng ',oil anid 
water managent,,nt tich niilues, and inti'n
sifvin, the use ti naturin rntrce, while 
pre,servingq thi' i'nvi ronnint. [his is 0 

population (19iJ88): 23.5 million major chaIlengi' \ 'cto ) _O*c ient ist5. 
main agricultural commodities: wheat, For a new agric1titure, new re,,eCh is rI'

barley, maize, food legu mIs, sugar bi'et, lui'ild -- rsearch that responls hettir to 
sugarcane, oil seeds, olive's, fruit reTS, natioll Iileve opinen t objecti 'es. 
grapes, fodder anid pasture crop,, ISNAR has bI'tn working for s'v.,rl 
vegetables, cattle, sheep, goats yeas with thi of lt'cco illpur-NARS \,-

agricultural researchers ( ")Mm:178 at the SUit of this goal. O)u partners,hip has bein 
main research institu ti', plus others at with the fem.,lOst Oga ni/a tioi respIOsi
teaching institutions biL' for agricultulral research in the coun

try', tle, sinli- tlto1om11ous Intitut 
Sinci' the mii- 1l)T()s, following a phase National LI Ia Rechi'reli A,gronomi 1 1ue 

of expansion, Moroccan agriculture has (IN RA ). (The Institlu t agron linue t 
faced formidable ObStaclihs. In particular, \'"tirinairi I Ilasan II ani d Oh 
population growth ha, bi'i'n rapid and pa ra stat,lI a1o <retr.ict agricultural ra
the European export ma rki't for siarch.) 
Morocco's fruit and Vle'table was Col- \What is partictiIarlv n te rth 1,aoti1 
;tricted following the entrv of Spain anil our coll,lboration with INRA is,that it is a 
Portugal in to tlL' European CoI.1muinitV. iooLI x,nph' 4 hof I.N\,,whi're f,a-
Added to these i, thi' fragili' natural sible, intigrat,,' thi' three main compo
en'ironient's continuing suscipt ibilit. nenats of its asistanci' t NAR'S: ' V 
to degradation. sirvice, ri'sea.rch, and traini. ,. )ur work 

Until reciently, thi government made began in l).,4 with a revi.w Of the agri
irrigation a priority. The policy proved ef- cultural r'siarch ,\"stem, t h1owed by as
fective for boosting production of exports sista nce with tlhi' implementation of tilL, 
such as citrus fruits anmd vegetables, and r'sulIting ri'com mInldtions. Collabora
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tion cCentered first on the development ol 
a comlputer-based prograin management 
aLd bIidgetil, (I or whichsystem I'Hl), 

the soft\are, was suc'cesstt]i.'completed 

during l), 

In addition to tlhiscontilltlilg; work, 
We1ai ptut maI lor Iiphlasip s i, t he rede-
sign oftloig-term (1LL-to 12-'ear) resea hl 
plr,ams dlrily, the v'ar. The 'tffIrt 
begaii with jOint de'veIopImCnt by INRA 
and ISNAR otfI Method ftor Iong-term 
pro gram de.,,Sig.Iti-idCe, pIocedtires
 
tor settii priorities amoiig 'areas" t re-


se~arch Leg., propagatioIn, o)ilcultivation,
 
irriga tiiii) vithili a pcartiCuIlar 'g' l'alTl 

(e.g., ive ),ISwell ai'-,
. procedures for ,Ii-

locating huma resources. 


[lI met d beg i h a thI.,-
L' ILit 
proiigl1,ed 111,11'11s C mlpriing: ,ireview Of 
llatiolal ,cCiiiiiicald <gricultural dcVel-
opnieii t Objc'tiVys; ali ciW5,Sl'il't 1 tihe 
lL'eCiI it r ,., thii,:-OlloIii(cllll ci iid c,,i mC 
,L'it,, their pte ,ntial for acli'viln, these 

ObjCtiVe,, duLl otiii(t on th1,ni; n1d cI 
r'viCV t Hi rI''.ii',, ',i ictiiIOt ,r44 
cild t'tLt''naI it'I'I rctll'. 

iiii''d With filli 1 % , 1a1calvl dLr , 
signers sit rIsecMirch oIbjectiV', idClitif' 
ciTLrri'spi ill iri i e , I cdil i tit",It, t hi t 
iiLd toLb1' icirrliCLI (ilt,lac tJLp thei d itV 
iii c1 tf t h1.bL' Ld\ pet CLi',ii allt ther 
Statt rLCli rild. II, itiL'S ci 'WitIiilch ipri 
,11 ci0,t; ' i I II , i'cOot rehiLl (L Ir 

hicih s1ILitic itL'Liil prhicts cure lcite'r 
tiriltdtI'Li1\b ihthe ic 'p cii'utitl). 

fi ispr r ll -dLI'll i'thiLd buIil l 
Nltpiiii pri'\ill l i IPRA ri,,ea Lil iI L' clrc 

ofi Plmiifg chiLi pritwritv '(lting. It al'ol 
Liruv im tiitiiiliiUt,, used Lifr prijiCLt 
pichnlWi bX ( ;L'iIi "i ( T/ 

,.\,c i t tiIt ut th I itihiMI i tlat 
it iS iltiilditi i \ ci wirkingIL' , dL,'L 
groiu I i g clriii sti'I'riLi c iiittL'e. 

ihir it,'tHiLcTR ris,,irchhi,i bri ii',Lt i rclir', 
cMiid tiier,,. (Ilicai ,r,,, rt-,irch riuip dis-

MVil iiiaicdcutSii ' Lii tigll \'i,,Iali/a-

tion techniLiues to ensure creativity and 
fllI articipation. 

In this social process, staff of the 
NARS planningt, unit (ifone C\ists) take a 
backsat. The\' act as facilitators and lecaVe 
the clentCr stage to those who ha vIe a di
rect stake ill the researc'h program. The 
method is partici patory rather 'han con
sutative beause participation breeds the 
co'mmlit meiit needed for implementation 
at a later stage. 

Participatory action-research 

"he prograni-design method ,vas de
vehIped jointly durini l) by ISNAR 
cdLi INRA through INRA's programming 
division. The woirk began with a proto
type method that we desigIned and tested 
ill CiOOpTriitiO with the steering commit
te ot INRA's olive Ii'Sicarch program. 
isCepen,,rnt led to rtfinemeilts ciaid 

furtLer testing on two Other research pro

grams (forcig.'crop,,and small ruminants) 
with I(T participation. This, in turn, li-
IOWLI w, tL lcake 111oe refinlnllts. Suchl 
ac 11,iii s-m cyclicalI approc Cl,directly in-
XVVi i lc,rs, is often rietrred to as par
ticipatory aclion-ireS'arch. 

All thICs tests culii lIatd ill a joiilt 
publiccliLi b' ISNAR and IN RA staff, de
sclibillg the progralInL-desigln method step 
bv Sep (INARN \ orking IPaper No. 37). 
Il ' t Irani/ctii 1 ais juiiitlV coilcli 

dLIuctiUd trciiing workshops to introduce 
tle iiieL ii ti Other reSarch programs at 
IN ,A, iiiclhidilg Lh largLst farming sys
tL'ns program, aridictilttiru. 

(nce the on1g-tnrm priigram-design 
iiI'thIlidci bir eviC toolsdelopCd, otlher 
WXT iiLcL d t h'lp "Vitlh shortr-ternl 
pill lling tcaks -- iiciame v, tie disiil Of 
ildiVidual researili prijeCts ,ild aIloca-
Lii n ut rsiLi Li's Lii tlhem. "fhCS tasks re-
LILire thai ti'titit' inid resOiUrcics be 

d el iiLdir t\V0 differet timc franes: me
diurn-terni (abil t fi'e viars) anlcliintil. 
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Methods for doing this were developed 
with INRA using the same pa rticipatory 
action-research approach. 

INRA's annual programming exercise 
provided the occasion for applyi g these 
project-level tools in conjunction with tile 
computer-based program budgeting S\ 
tern (1P13S) mentioned earlier. The sciul-
tists furnished the IPBS with information 
on tile activities ti e would be Utnde-rtak-
ing the following y'ear aId tihe resource'; 
they would need. 

With these pro, ranmm irig proceduLres 
now beirig put ill place, the use of the 1B:I 
can bcome a folrmal] part f1nanIageI CntI 
at IN,A arid procedures for monitoring 
and evaluating research can begin to be 
established. TIhese ie\t two steps will be 

Advisory Service 

Lundertaken in Il) )I, completing tile set of 

program managemen t tchni(Iue.. 

Also a communications tool 

The use of the program-desigi method 
ha sparked the curiostt of non-INRA 
agriculItlIral specialists -- fr e a mple, 
sta ff 4 agricu Ituiail developmenLt agencies 
a1d tiniversi tv-based researchers. They 
are interested ill the potential IesuIts of 
INRA's rese'arch a pos-;iblep1,ro1gram ,id 
dol laborat'aril. The method, then, is ser\'
in, iot onlV 11a1inlias a aid deSign Uol 
but lsta as a vehicle fO . coordination aind 
improvin, communications between tile 
various actors in the NARS. 

Bolivia
 

S.and 

F .. , ,raining 

S. .... 

populalion (1988): I.L) millio ni 

main agricultural commodities: in the 

a ltiplano, potato, oca, (uinia, e,1L'L') 

llam1as, alpacas; in the lowlands, 
sugarcatL', ricL, OilsLI, citrIS,, sOt'bal,an11a 
wheat, barlL'v, Lcotton, .I,~LShea, trh.v i ,pastures,
bLeLf cattle, timbler~l 

agricultural researchers ( 
tw o m ain ptbl ic inst uittS172 i nl 

ISNAR's work in Bolivia i, a UOLI LA\-
ample of our increasingly integrated ap-
proach to helping countries strengthen 
their agricultural research Systems. Mor' 

More, o1l." ad\isory, rcsear'ch, and 

t services reinl -ce each other, anrd 

to sore e\teIt tile boundaries between 
.e 2becOminvi bli Urredarec 
The task of assisting 3)li 'i a is compli

cated by the fact that this South \merican 
countryIhas t\VO distinrict agrict;Itlu'S. The 
fertile lowlanlds, cnl priiig si rue threc
fifths of the i ilnll h, climatthas a varied 
ranging from tro picaI to ,'iliaid. It is 
here that Moti 10I tile lit'h-V'ahit cOMM'Od
hI 
itis SL'h IS cittol, I ILI beet 
art producL'LI by nL'diunm- and IargL'-sCa le 

sLCarch aIL 0id' ersiilin fr the ea'-teriPrv 

fa rmers. fhe Cent ro LI L' I Vest igaciiu1 
AgriCOl "lrOIiClI COMLicts re-

Troica (CI f) ill prdsv

iICe Of SMLnta C-rt/, flh' 1, R'st in I1olivia. 
Its reLt''al'l sL'l'\'L's bt ih ctillluerlcialI farml

ot sb arL l t L' i bo t i 

Ct LfaI rmers. 
L1988):', 

Thel alItihplai is tile LIr we'tri pla
tL',ti lying bLtwL'L til tWo Iliaii ridges of 

the AnldLes al altitLudeifMouNiltainil Mii1 
someL 37)) metelrs. OccupyVing about one
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fifth of the country, it is a Iighly pope-
lated region illWhich subsistence farming
is the predominan'i form of agr;cultLire. 
This area, along vith the high-altitude 
valleys, is served by the nationall, man-
dated Instituto 13oli\'iano die lecnologia 
Agropecuaria (1I3TA). kApart from CIAT 
and IBTA, m1erous other smaller public 
and private organizations are involved in 

in Ecuador, Indonesia, and sub-Sa haran 
Africa. 

Fconomic evaluations of research are 
highly' useful. As a planning tool they can 
help research managers to assess tile costs 
and benefits of long-term programs and 
tile IllocatioIs of resources to them, based 
on measured performance rather than on 
less empirical criteria. Thev also serve to 

research and technologv tra nsftr ill keep governmeni decision makers in-
Bolivia.) 

In 19)t) we foliowed uip on needs id en-
tified by our1 review imission of these two 
institutes in mid-I 1989. Fol\owing thl 
rapid implemeiiLation of seXral Major 
recommendations by CIAT, IS.\AR was 

asked to provide assistance onisi \ man-

agemen I thets. A\\'Iilable resources al-

lowed iis to help in w areasI Liring the1_, 

\edr: clonmic evahI iation of( CIAT's sOV'-

beall researcl'h adila training workshop on 

tilt mon itorilngprinciples and practice of 
anld ealltiato in. 

The so'bealn study ll.d "econolmic 
surplus" theoryV to estimate the gains friom 
r ,'search anid extension for this imllportanitt 
commodity in B3olix'ia oxer the past 15 
\'ears. The findings of this "ex post" 
(after-the-fact) evaluation, conducted 
jointlv b' an ISNk R eco()nom ist and 
IAT"s deptilvtdir'chOr, indilicahed an1aver-

age annual return in in\'t'stn'n t Of abou t 
70 percent This compa ri's x'erx' favorablv 
Wxith tilt'12 pi'rcint raterinin'ue\-
pected of other dev'eloIpn1iint projects and 
Wxith the .40 to 1) p'rci'nt i'at.,'s nsualx' 's-
timalted for agricuIItural re,sar'h as a 
whole. 

formed of the importance of agiicultural
research and its link with aigricultural and 
Conllmic policy.

ISNAI"s goal in these studies is to de
velop the capacity of our NARS partners 
to eValate the eConlic impact of their 
Work. 

In October ISNAR also collaborated 
with CIAT on a trainiiig workshop on 
moni toriiig and evaluation for about I) 
research programn leaders. This covered 
two main acti'ities: nionitorinlg of re
se_,arch Iuring imiiplemen tation, illcase 
midstream adjustments are needed; and 
"ex ante'" evaltation (rex'iewx of research 
proposaIs at pla ng Thetilt ini stage). 
workshop was the first time CIAT's pro
gram managers had e'er had the oppor 
ttinit to exchange experiences on how 
thex' monitor their research. Together they 
described x'arious mechanisms used 
throughout the institute and its research 
stations to monitor inputs, expenditures, 
research results, and personnel perfor
maice. Some of these tools - for exam
pIe, research ieport forms - were 
simplified or otherwise improved. 

Tlhis anal'tic work closil' follox'ed Long-term strategy for change 
ectlnOllii' miet hods dex'lopeid illithe pa.It
30 years and used bY ISN.,XR in Il),,8to Progress in 3oliv'ia's larger research in
caIcuLIa Itheia of1treturn I i inx'estnlent sti to e,IBTA, has been slower than at 
in rice i'searCh ill The work iin CIAT.UrLgoa\v. This is because IBTA's organiza
3oli'ia anid Uruguay is generatinig great tional aid fina ncial problems are more se

iiterest among otheLr NA RS hoping to rious thain CIAT's, anid its task of 
ex'aloate tile payx'off from their research. serx'icing tilt' needs of poortechnology
ISNAR is now beginning similar alnal'ses IInersini tii' altiplano and x'alleys is for
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midable. IBTA, thorefore, requires a tiating v,.'ih the World Bank for a multi
longer-term strategy for change. million dollar eight-ye ar loan to 

ISNAR's I0S) review called for radical strengthen IBTA. 
structural changes at IBTA to make the in- I)uring the firSt half of IL)L)(, tile proj
stitute and its stations more effective. ect proposal was finetuned by the 3oliv'-
A part from recommending a consol ida- ian ('Iovern ment and the FAO and World 
\ion of IBT,\ research into a smaller num- Bank team.,,. Under this project IB1TA will 
ber of focused programs, ISNAR also concentrate mainl' in tile highlands and 
adVised a major reorientation of Il3TA's \alleys by conducting si\ commodity pro
extension work. This was in part because grams of special importance to poor farm
of tile institute's poor record of tra nsfer- ers' potatoes, qlino, cereals, legu mes, 
ring new technoogies to farmer., mate, and pasture aid livestock. The 

Operating a traditional government work Will )econducted iby four principal 
extension service tilt' and resear :h 11T,'\ will also aim itsill rugged re- stations. 
Mote region of tillaltiplano is costl' and technology d issemi na tit.n et'orts at tile 
logistically difficult. I loweveL; at least 5 NGO communit \ and other public and 
large nongovernmental , ganii/ations private technology-transfer organizations. 
(and hundreds oi smaller ones) are al- After the World Bank approves tile 
ready operating in this region. IL5>ANA loan, ISN,\[\ expects to assist IBTA With 
therefore recoinmLended that I1TA pro- tile planning and ilpleientation of vari-
Vide "pre-extensioil services to these otis technical assistance Colpoll'llents ol" 
N(Os anmd other public and private de- tile project. These include plinning, prior
veloplent agencies as a better wa\y to it\' setting, miagemlenl inforlation svs
serve fa min1ers. tems, lonitoring ard e'aluatioll 

The ISNAR rex'w', was a catalyst for proced u res, and linkages With technol
donor action. the of tile 'such N(t)s. InAt end I989, og'-tranler agents as il-
World Bank commlissioned FAQ to exam- ticipation of this and other challenging 
ine inmiore detail the state of Il3TA, its re- work in Boli\ia, ISNAR forlmed a COutlnrv 
search, and extension services. The FAt) task i0orce of six statf Members illNoen
report largely co1ncurred vith ISNAR's ter 190). It is the first of wihat promises to 
findings but went further by recommend- becole a iseftl innoivation for integrat
ing detailed changes. Bolivia is now nego- ing st rvices to our NARS partners. 
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Advisory service around the world 
The following list gives brief highlights of ISNAR's a)dvisorY work in those countries not covered in detail in 
the preceding section. 

Africa 

flen1
in
 

Examined proposals for reorganizing the Direction tielaRMechercli Agronomique, in preparation for a project 
of the World Bank and FA() to strengthen the N AR.. 

Bllurkinta 'aso 

Vlilt] I ligher 
collaboration; lath 
ISNAR visited b the Min ister of SecOnr" a ILICation and Scien titic Research inJLune to discuss 

r 'isitiett bY the director (t resea rch and two depoties to prepare their plan of activities for 
the lne\t severll Vears, 

fhlrnmli
 

Oigress 
des Sciences AgrojiOtim qUes du Burnildi (ISAIU); assisted with the design of a programming s'stem a11Mrevi
sionis to personne! regltatit ins, and ,ds' ised on criteria tor evauI nat ing sta ff. 

NhMnitOtid mator p in the iimplenentation o l recoil en tLltis otO aIf8 lSNAR review of tile Institut 

O)ti : v li h, I I i h'' tthIll'Itrathmi t LIitlauto'. it ;i,(titttlr l with ISNAR, the Ihtiotniti Aitihas'im,Naiihn 

rpdpllication, oltio.IPoth' n'IS.",AR¢ WO t the lhictrsil olGcoliia il theoldh1I 'O.the tortnt') ll 11I~oSitld t;'lo litl 

Ito , Ilt' hitt t l i lt littttl I 't l'. 
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Caet'rooni 

Reviewed prog.ess on tihe implenientation of the actiol plans of the In stituitde laRectherche Agronom ique 
(IRA) and tileInstitit Lie RXerch.,s Zootec i iqties 1RZ); Ou tposted ISNAR adviser contiinued work onl re
search programming at IRA. 

c limiz 

Followed lip on the diagnostic review of IL4)-I:worked with a tea in of . halnaian sdCeiz tists in developinog a 
framework for producing a national agricultural res;earch plan, to be completed in the first IS to 20 months of 
a proposed five-year project to strengthen agricultural research; e\peCted funding bY the World Bank. 

Giliioa-Bissali 

I ,'.): ie Estudos e 
set research priorities aid to prepare their research prograims. 
Followed tip on a plinning ,orksiop ii worked with I)epartmento I'esqtiizas Agricolas to 

Keny'la
 

IParticipated inia diuior-funded mid-term revieW ot tle National Agricultural Resca rt Iriect; assisted tile 
Keiiva Agritcultural ReuchIncliltitte (KAR) ilnpreparing its IL))I-t)2 work ptan anld in designing procedurt-s 
tor reviewing resarclh projects at the iational level; advised the Nationl Wheat and Oilseeds Researct Ceil-
Ireand the National :\gricultural Research Centre CMUigIiga) on program formtilation. 

Seltgia I 

(onipl eted - instittition-buidiig htiiaii resiotrces geiieit priect tltinded as a resultI tV-ea r ia: "VUSAII); 

t thii work,ISNAR asked by the governnieit and the ctonor to Coiitililt C0illaiiratiiill. 

Soiml~zlill 

Woirked with Somali Gioivernment a revision Jnd updating of their Strategic Agricultural Research I'lan,oil ito 
,
be used a the basis tordeV\'loping a National Agricul IturalItechitOIlogy anild !raininig tProject, funded throtigh 

an IDA 10,oii, 

Llglifla 

:oIIllowing IL),S7/S8 review titUgainda's NARS, request received for ISNAR assistance illpreparing a national 
agricultural researcli strategy anid plan; staff person outpoSted to Ugaida illI1))1; staff and consti Ita ls collab
orated With a Cgalndai working group oilthe production of a t wo-volume plan and implenientat ion strateg ' 

Zair,' 

Assisted, ill master plan, asconiunction with CIRAI), in finalizing Zaire's inatit'alI agriCtiItural research part 
of the final phase of a L'DNIVl-funded project to restructure the Institut National pour I'Eltude et laRecherehe 
Agrononlitlues allZaire (INERA). 

Asia 

Ilnlonesial 

Agency for Agricultural Research and t)evelopment (AARI)t assisted by OutpostCt ISNAR staff in establish
ing a management information sy'stem (NI tS); AARD also assisted by ISNAR consultant in reestablishing its 
center for research programming. 

Laos
 

Supported the managelenlt of the National Agricultural Research Center (NARC) and aii Asian Developnent 
Banik team ill the desigI of a lung-term research plan, as part of the final phase of a UNt)I'-funded project. 

I'll ilippines 

Pilot tested (iin two research instittes) ISNAR-developed tools for research managers - the Agricultural Re
searcher Information System (ARIS) and a program budgeting system (WIS); collaborated on doctimenting 
the experience of tile Philippine Council for Agriculture, Forestry and Natural Resources Research and )evel
opment (lCARRD) in monitoring and evahuating its programs. 
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Sri Lanka 

Worked Wit t ei Council for Agricultural Rusearch Ii1otiuv (CA1Rl') in deVIlopi ng anid tisting a mnagement
informalion S'stem and it iraining stalf in its use, at all 1-)research instilues for which CARI' has rosponsibil
itv.
 

Latin America and the Caribbean 

Costa Rica 

Worked with senioir otficials ont ie role Of Iht. National Coninnissitin Ol Agrintui rat RLsearh and Te,chnology
Transfer, n,'hii was istaltisbd ia rlier on the blasiS ,i ISNAR rett Inl initLitMios; prepa-ri a pil for ISNAR-
Commission collaboration thttowingL-'tni Ctl o the CO',IISSii's rolt hibthe n.'w%iovcrnin't. 

Ecntnior 

At\iseit Oin thei]tgat andi iititiitiiitl 1t,iie\tcnrk niCLdCI tt i tiii, , aiitonontv fr ihe tistjtuti Nacional ie
Ili'cstigacion Agropici aria (INIAlP): i'CtlIiti., eforts to dt'fiii' ,trsiiural anti orgiiai/ditii Cbangs, to re-
Slhap aid Srh'nittIhllc ,anituin, artd progranmiming, ani to illl'o\'i' r'',11 lni tCtiiniOtigv traiit-,r. 
Ulruguay 

C(Oitinii',, 'ork on planning 1h1,,i thItL.' vI titit Nacinat] &i InvVStiCion AgrOpCCiiaria (NIA), in-
CtUiIig 0tiOitn an ill-tittitl niC -iVyMid.,traktg,
SouFrc.e }'1],11lllll J lld dLe I O ]'llle'llt. 

piority setting, ,trtl't 11d or,,i/tion, human re-

Caribbean countries 

tSN.\ a,kid h bi'the (,aribhhi,, Agriculthld ,isuarh anid I)Cvi'tpni0nt IiiStituti' (.A.RI) to tork with it on 
a niv' 1)-\'vcar p,11i; ,+'\ba ng. of visits hi' CA t)RII'C ',..ti\'e ir,'i tr and ISN AN stl to aV lie gn'Oilliw.tork
for the review which willtcovir all Carit+ian ('oi n 1init V (CARIC( iNI) i.tittris. 

West Asia and North Africa 
AIgmrii 

ASSi'teit a iV ia rrv (lit ttocat stUd tai lo a agnist ti" r'vle\ Ot tei ntiOll,1 riSiarib svsl'm; ii cluded a wo rk
p,hop ISN\lN-dti'itd meth dldogy for reviewing A\griculturTIl t oigv" ., ageininit SMsIinS

tin 

(ATIMS). 

Sudan
 

'articipated in tie in id-term rcViun oftOh Agricult tratNu rchc,rbItensiti and I'raini i rtjeut; prepareid a 
,pter in imin proving t tt orgami/atim nad ma nag ment of Sudarl's \gricuiltur,al RtCs,. Ii (rcCorporation (A,'RC). 

Syria 

Assitd thei nt ita t.,tratk'giC-plaui t ing e m it preparintg anid ft ali/itg a siratcgV ftor agricit ti rat risia rih. 

ASSiSted Ji It Sticas t i lll toi carrv oil i di, gllOSiC revie v Of the hl1i il,'t I Risiarh sv'sten; illC c Ia witrk-
ISN A-deveh ped Itishttp on metho,+i't tfo r ri'ivinlg Agri iu [iIrat ttgv NlaitaguincillI SvstTelios 

( I',S). 

In additiOn to Itt countrie listtl a hi1Mc, ISNAR a ,so wtorkel or haid cuntat-', with the NA NS of mai other
countries, often ctmbinng advistrsv work with rsearuclth andirtining. These colttries iniluii: Angola, Brazil,
Colombia, China, C6te d'Ivtri', FtIthitpi1, Fiji, (-;uieiiia-Ctiitkrv, Jamaica, L.es,ilho, M.\iCO, MtiaMbiiue,
Niger, ,\nanda, Sierra .itni', Togo, tonga, Zambia, /imthntwe. 
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II. Research 

To maintain a relevant and high-calibt'radvisory service to the na
tional agricultulral research syst1t's (NARS), ISNAR must bl'nd 
two kinds of expertise. Ont' is persotl know-how all ! long experi-
t'CtI', tesp'ctially of ottr senior staff. Tih' other is tihlt' w k'owledge, 
tools, and n t'hods Neuertated bY ISNAR's onl r'st'arch prograi. 
Both types o .expertise art reinforced by collaboration with our 
NA RS partners aid i the selective lise, of consllltallts. 

Llnderpinning tle,ned for research is the foct that the NA RS envi
ronmt'nt is dil/ia:nic. N't'ds chitin '; new /'obl'Ils arise. Flol 
Banmako to LBiumunira, microcompuiters art' being loii ht 1i!na
tional institii h's, /(Ir ex.a-mple. Like so mau/ rusty, derelict tractors, 
these' could end up on thit' ltk ieap imiless n'w tools and mtethods 
are,jrmulated to et'siti that tilt' r..ht data are collect'd for mnaltag
trs, kept utp to date, amid put imto a ueS'abhi' forma1t. Otherwise, com
pitt'rs will niot t'ndi up contributinig to managemenit all'i 

dtcisiom-makimy. This is just oet of several areas wht'n ISNAR is 

Apart from developing tools, ISNAR's research program also serves 
to contniuouslh! updat' our global knowledg base on the state of 
NARS. 

The extetm al pamel that reviewed ISNAR's rogramn ill 1985 recoin
meL'nded at increast' in tht sh:tre of resources devote! to research. 
0111r ,teditmt-termn /dh saw this rising.to 25 percent inl 1990. With 
26 percent, of staff tinnt devoted to research last Year,we are o, track 
with our plan. 

We have two principal mechanisnms for carru/ing out research. We 
initiate formal prlojtects of fixed duration, for which we seek special 
fiuding from donors. And we havc ongoing investigations, sup
ported by core funMtds anid carrit'dout b il-hout'SC "workintg groups". 

ISNAR's reset'arch continut's to contribute to otu other work, as was 
oriially intended. For example, some of tilt' resuilts of our global 
special project m o- flii research were applied ill our advisor, 
work iii Taiizaiia iil 1990. Liktewise, concepts ust'd ill our major 
studzy of ariculteral research in 50osmall countries proved useful ill 
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our advisory work in Botswana aiid illa taiiin workAl)p illt1e 
Caribbean.ISNAR staff intenibers 'whocolidict trainiing and advise 
NARS, then, are also important clients o our research progran. 

The fJollowing sectioi describes some of ISNAN's research work ill 
1990, with special eniphasison five reser'ch projects that umde good 
headway. Other researcli efforts are mcintioiied onlY brie htlhere, e's
peciallyi those that are discussed elsewhere illthis report ill the coli
text of triiliing or adisorl service. 

Analysis of NARS data will help inform policy 

'SNAR's Inidicator Series dat base, con-
sisting of financial and personnel sta

tistics on the NARS of 154 countries, was 
published in October 1989 by Cambridge 
University Press. In 1990 we took a major 
step by completing the first stage of anal-
ysis and interpretation of this huge pool 
of raw data, aimed at contributing to the 
international dialogue on agricultural 
R&ID policy, 

The result is a companion voluic,A 
ricultural Research Poiciy: IIIte'rnjationaI 
Quantitative Perspectives, soon to be 
printed by the same publisher. It is de-
scribed by one of its editors as an effort to 
address "as many of the key' policy issues 
as we could usefull' inform with empiri-
cal evidence." 

Drawing not only on the Indicator Sc-
ries but also on data from the World Bank, 
IMF, and FAO, the new policy volume ex-
amines a number of important issues for 
donors, governments, and NARS. The 12 
chapters, by five ISNAR staff and eight 
outside experts, are clustered around five 
themes: research in a policy context (in-
cluding issues of sustainable agriculture); 
measuring research and economic devel-
opment; public-sector research (from na-
tional, regional, and international 
perspectives); private-sector research; and 
emerging policy issues for the 21st cen-
turv. 


Threat to development assistance 

The stated purpose of the researcher
editors isto "gderpi policy dialogue
 
with data." And policy dialogue there 
will be. The geopolitical landscape of the 
world is in the midst of a dust storm that 
will continue to stir policy debates but 
undoubtedl' will not have settled fully by 
the end of the century. As the editors sa\' 
in their introduction, "The old clichs of 
first, second and third worlds may soon 
lose mtch of their descriptive value as 
new alliancCs and priorities emerge." One 
thing appears certain to the editors: "The 
flow of development assistance to what 
have been recognized as less-developed 
countries seems destined to be seriously 
compromised." 

Support to national agricultural re
search is a small component of overall de
velopment assistance from donor 
countries. Nevertheless, it seems to be a 
crucial component in agricultural growth. 
I low it fares in future will depend on 
shifts in the policy wind - on donors' 
perceptions and priorities in a world of 
heavily competing demands. 

Perhaps the most significant and wor
r\ing large-scale trend to emerge from the 
ISNAR analysis is the erosion of NARS 
funding that is already under way. In par
ticular, the debt-ridden countries of sub
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Saharan Africa, Latin America, and tile donors and developing-country govern-
Caribbean have been forced to make pain- taents must be very vary of using 
ful cuts in government expenditures. Ag- "global" rules of thumb in calculating de
ricultural research funding has not been sirable levels of funding for NARS. 
exempt; on thf? contra rv, it seems to have In the ctoncluding chapter Of the policy 
fared worse than overall government ex- book, economist Vernon Ruttan looks 
penditures. Development assistance is ahead to tile first decades, of the next cen
also a worrv. Throtughout the I980')s the turv. Among other things,, he predicts that 
volume of total donor contributitons to crop and animal production in most de
less-developed cotuntries did not rise. Nei- \'ehfling couCntries will remain well below 
ther has there been any inldicati m that ag- their potential. -fforts to institutionalize 
ricultural research has been able to get a research capacity in less-develtoped coun
larger slice of the donlor pie. trieS, he asserts, will ha\ve to be intensi-

Thus, betwVeen the two periods 1l,7-8t) fied. 
and l) 1-5,37 percent Of the less-devel- The ISNAR policy volume is expected 

oped countries in tile ISNAI, sample had to be available by mid-I )l. 
dec lining "agricultural research in tensitv Finall, a note ab(Lt the ,,riginal Ih i
ratios" (AiRs). In other words, the per- cator .ri'. The publitation of this data 
centage Of Ag( 1)1' tile\' spent oin agricul- base was an institutional nmi lestone for 
tural research went down. Abou t half of ISN A. omlpiled over tiur \'ears and 
these, or 10 countriks. re in sub-,a haran based On over I)()() references, it is no\ 
Africa. liv contrast, oly three more-te- permitting policyniakers, NAR- manag
veloped countries saw reductions in tneir ers, and donors to make cross-countrv 
ratios over the same period, comparisons of agricultural research 

Analvsis of nlmict'd " ,Crics dta shOrws funldinlg and scientist strength for the 
that f,) the periotd ItI. l-85 tilow-in- years It)t-I986. Although information 
come countries annullyally spnt all verage for certain \,ears was not available for a 
of O.f percent of Ag(;Il)l ol agricultural number of countries, tile htditator Sc'rit's 
research. For the low-income countries to remains the most comprehensive statisti
reach the high-income countries' average cal picture to date of the world of agricul
of 2.13 percent, however, would be unrea- tural research at the national level. 
sonablv costly. It would mean boosting In l99) we continued to monitor 
research's share of agriculture-related NARS and collect information for the 
government expenses from its 1981-85 data base. We also drafted a proposal for 
level of 7 percent to 25 percent. TO do so a global, long-term project which would 
would be, in effect, to take awav scarce re- launch a second round of data collection 
sources from nron-research investments- and analysis. Special funding to begin 
in rural roads, irrigation, extension, and work on the sub-Saharan Africa portion 
subsidies for prodluctitmn and marketing. of the project has been secured and that 

An obvious policy implication is that will be the focus for 1991. 

Structuring the guesswork: priority setting in Indonesia 

An important task of top-level agricul- among proposed programs; that is, 
tural research leaders is to set priorities amrong sets of interrelated research pro
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jects. In practice, this means accepting 
and funding some programs, and reject
ing or postponing others. Ill 1990, ISNAR 
and several collaborating instittions 
made encouraging progress in their ef
forts to design a set of procedures to help 
managers perform this ta,;k, 

Before managers set priorities, they 
need to address a number of policy-re-
lated, technical, and economic issues. On 
the policy si,, they should clarify the re-
search systems' goals and objectives. On 
the technical and economic side, the\, 
must ask themselves: What are the 
chances of the proposed research pro-
gram producing usable results? I lo\ long 
will it take before concrete results are seen 
in the field? Ilow much Will application 
of tile results boost commodity produic-
tion or lower farmers' costs? 

In most countries this exercise 
amounts to educated guesswork. It relies 
on a mix of available data on commodity 
prices, production and consumption sta-
tistics, personal experience of seasoned 
research managers, and professional 
hunches. ISNAR and its partners in the 
priority-setting study are not aiming to 
replace the human element in decision-
making; rather, they are trying to "struc-
ture the guesswork". They refer to their 
computer-simulation method as a "deci-
sion-support structure". 

Tile main sponsor of this multicountry 
project, which began in 1988 and whose 
first phase was nearing completion at the 
end of 1990, is Australia's ACIAR. Collab-
orating research organizations in Indone-
sia, tile Philippines, and Thailand are 
currently serving as test cases to develop 
and apply the method. Funding from 
Germany's 13MZ covers ISNAR's collabo-
ration with the Center for Agro-Socioeco-
nomic Research (CASER) within 
indonesia's Agency for Agricultural Re-

search and Development (AARD), which 
will be among the first organizations to 

apply tile priority-setting method. 

Calculating the benefits of research 
'spillovers' 

An attractive feature of the method is 
its analytical flexibility. It allows a user to 
calculate tile potential payoff of applying 
the results of a research program in 
agroecological zones beyond tile original 
target zone. 

For example, a research program may 
call for tile development of a potato vari
ety that yields well under the specific soil 
coiditions, moisture, temperature, and 
daylength of a particular area. Using tile 
computer-simulation priority-setting 
method, an analyst can estimate the ex
pected benefits if the research "spills 
over" into other non-target agroecological 
zones. It may turn out that the potential 
production increase is oly half as great 
for these secondary areaJ;. I lowe\er, that 
may be enough to justify choosing tile po
tat() research program over, for example, a 
sovbean program that promises big pro
duction boosts in one zone but little or no 
spillover to other zones. This kind of in
formation is very useful to the senior re
search manager having to make and 
justify hard programming decisions. 

As with any computer tool, priority
setting methods are only as good as tile 
data used in evaluating the expected im
pact of research. In 1990, much of the 
CASER-ISNAR development work con
centrated on the exacting and time-con
suming task of collecting, interpreting, 
and assembling four types of information. 

The first type is soil and climatic data 
for Indonesia which enabled the research
ers to refine the definitions of the 
country's numerous agro-ecological 
zones. Once collected for a country, such 
information is good for all future priority
setting exercises. Tile second type is infor
mation on tile suitability of various 
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commodities for these zones. The third is packaging tile decision-support proce
production, consuLption, and price sta- dures and training analysts in the partici
tistics for each com1modit, at tile provin- pating countries. During IL)t,(O, ISNAR 
cial level. These three types of continued to train three staff members of 
information were collected from FAO and CASFR. In October, they met with 21 of 
Indonesian sources, llhaillV thle Soils illsti- their cou nterparts from Thailand and the 
tute and local statistical and agricultural plhilippines at a regional seminar in Plunta 
bureaus. The fourth type is the subjective 1haluarte, the Philippines, sponsored by 
estimates from scientists and LA- ACIAR. They, shared their experiences in 
tensionists: the expected impact of, or cost applying the priority-setting method and 
saving from, their research pr'ogralms; tile disctussed \vavs to ensulre its sustained 
probability of success of the research; and u 
the time Iag betore tile new technologies Use over tile h~ng telll.

Work is nowx tinder w\a\y at ISN AR to 
exare developed and adopted. Clearly, 

pert jldglllent is a kevy part of the process. design outreach Materials aimed at help-

Ruling this informatio gh thi other research tohrough ing national systems 
PC-based simulation model enables aria- adapt and adopt the procedures. These 
Vsts to estimate the economic beniefits Of will include a volume on the theory and 

existing or alternative research progranis, practice of research evaluation and prior
including tile spilover potlntial. it' settinlg, along with supporting com-
Repackaging this information into a form puiter aids. As for our work with 
suitable for busy decision makers is tile Indonesia, the next task is to encourage 
key to providing useful inptt into strate- tile bu ilding of links between CASER and 
gic pla nning and priority setting. tile ultimate users and setters of priorities: 

Now that the main development work AARD's Secretariat and its Center for Ag
is nearly completed, efforts are turning to ricultural Research IPlaning (CAR). 

Biotechnology books and case studies launched 

The results of a major international The second publication is a short, 
study on biotechnology, sponsored by the highly readable book titled Blvonid 
World Bank, ISNAR, and the Australian Mnidel's Garden: BiotechJnog in the Ser
government, were published in 1990 in vice ('.f World A,riculture. It is aimed at re
both technical and popular forms. 'I e search managers and policymakers who 
two-year project was led by an Australian may not have a background in molecular 
plant scientist who spent a significant biology but are responsible for investing 
proportion of 1988-89 based at ISNAR resources in agricultural research. The 
headquarters. She joined ISNAR's staff in book, which was published by CA13 Inter-
March 1990 to continue work on biotech- national on behalf of tile study's sponsors, 
nology issues as the\, relate to the national begins with a brief review of tile most im
svstems. portant techniques in biotechnology and 

The first output of the project was a their application. It then lays out some of 
World Bank paper intended primarily for the major policy issues, such as biosafety, 
internal use by Bank staff and their cli- access to nexv knowledge, intellectual 
ents. property management, and socioeco
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lnomiiic ilipact on developing countries. 
The third publication, also published 

by CAB International, is a longer, more 
teclhical book titled .A\ ric'hhm IB ' 

iiology: Otpport ,itics tor, I).-
velotimitt. It contains the 31 papers 
commissioned for the interna tioIalI study, 
covering scientitic, policy, and manage-
ment issues in bitechnology. The inl-
tended readership is scientists, 
economists, and managers activ\ely' w,)rk-
ing in biotechnology, especially in devel-
oping coountries. 

Study of four countries 

In It)L-J, the (;oVernment of tile Neth-
erlands commissioned ISNAR to carry 
out conIplementarV studies on biotechl-
nologv and it,- application in NARS. The 
four coontries protposed - Ciolombia, In-
donesia, Kenya, anld Zimbabwe - all 
have active agricultural biotechimlog.,v 
programs and can provide special lessons 
for other cou n tries. 

During the year, two of the case stud-
ies were begun, in Ilndonsia alnd KenVa. 
ISNA prepared a draft overview paper 
on biotech nolo.v in Indonesia; it will be 
used in I991 ,as background .or the studv,' 
in that coontry. The ULniversitv of Nairobi 
has been commissioned to prepare a sim-
ilar overview paper as part Of the study of 
the Kenvan b-,ioteclnologv ,cene. 

In each coot trv the studv tea ins will 
work with scientists and policymlakers to 
record their e\perience and identify fu-
ture opportunities for building; biotech-
nology into the national research system,, 
The studies will collate information about 
current priorities in research, public- and 
private-sector investments, regulatory 
procedures, intellectual property manage-
ment, and international technology trarls-
fer. 

Research proposal for eight Asian 
nations 

Apart from the two research projects 
mentioned above, ISNAkR has also been 
playing an active advisorv role ini biotech
nology research. During I9-90 our biotech
nolo(0gy' specialist worked closely with 
:,\ and UNl)I' on the design ofa large 

Asian research program on plant biotech
nologv. The proposed five-\'ear, US$5 Inil
lion effort will involve eight countries: 
China, India, Indonesia, Iran, Korea, *,la-
Ia sia, IPhilippines, and Thailand. Re
search W,'ill concentrate on lpest and 
disease resistance in oilseed crops, insect 
resistance ill cotton, rapid propagation of 
date paIm, and post-harv'tst quality of 
tropical fruits. 

During tile year, ISNAR wrote a sVn
op-;is of biotechnology in each Of the eight 
countries and took the lead role in draft
ing the project docurment. In December, 
specialists from the participating coon
tries and agencies met at all FAO-spon
;ored planning meeting in Bangkok and 
revised the document. Discussions cell
tered on the logistics of collaboration, re
search priorities, and mechanisms for 
gaining access to contining advice on 
biotechnology policy issues. FAO has sub
mitted the project for possible funding by 
UN DP. 

Finally, ISNAR contributed signifi
canutlv to the in ter-instito tionalI work of 
BICIASK in I11(). lhis international comn
-mittee of the CGIAR, whose secretary is 
an ISNAR staff member, is charged with 
stimulating ,ai international dialogue on 
biotechnology aniong donors, NARS, and 
international research centers. During the 
vear, 131()TASK organized two biotechrnol
ogy seminars - one in March in Amster
dam onl cassava, the other in June in 
Canberra on rice genetic mapping antd 
plant breeding. Reports of the meetings 
were widely distributed. 
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Study of small countries: trends begin to emerge 

ISNAR's study ofagricultural research 
in 50 small countries made substantial 
progress in 1l O. The metthodology - for 

identifyig and analyzing the capacity, 
problems, and comparative advantages of 
research organizations il a range of small 
cou ntries - was relilled and wVritten up. 
National research leaders working With 
us completed drafts of four of tile sev'en 
case studies- on Fiji, Ilond u ras, Sierra 
Leone, and Togo. Final te\ts of ie case 
studies of la na Ica, Lesotdho, and 
Mauritius are e\pected by mid-l I. 

I)uring the yea r team members also 
completed regional stud\' papers on se-
lected NARS of two areas: fra ncophone 
West Africa anld southern Africa. Research 
for a third paper, on technology ftows be-
tween countries of tile Soulh Pacific, was 
also completed. 

The maiin goal of tile sinaI I-cooun trV 
project is to identify Orga ni/atiolal mod-
els and mianagement strategies souitable 
for the research systems of small coon-
tries. To do this requires a wide, comp'ara-
tive knowledge of the current research 
situation in as mni1V sm1all coantlries as 
possible. A data base on 5t) small cou n-
tries is therefore being compiled by 
ISNAR as part of the project. It contains 
four types of coun try information: 

and agro-
ecological zones; 

" type of research system and its capacity 
(e.g., e\tlent of financial support, num-
ber of researchers, and their level oftraining); 

" links between comilponent parts of the 
system; 

" 	links with outside sources of kiow-
ledge. 

In 1990, progress was made collecting 

and entering inftormatlio I tile first two 
types. Agricultural i nforn iation compiled
from F/A and other global sources i; now 

available for nearly all 5(0 countries. As for 
institutional inforImation on the NA RS 

elmsel'es, about one-third has been col
lected trom national source:s. The most 
complete entries ire those for the seven 
case-studv countries, as well a. countries 
in Which ISNAR has preViouslV con
duocted revickv missions. 

The rdsearch lethodologv relies on11 
several concepts to permit analysis and 
comparison of small NA RS. AmIong them 
are scale and scope. 

Scale is the in herent ir planned re
search capa0city o al ssteI.Saionat 
IlhielV, this nltalns tile total resourtes at 
the NARS's iisposalI: people,, finances, ill
formation, a1d phvsica I estUL' s sLch Is 
]abOratory eCktlliplent, bI dldi;ngs, and e 
perimental field:s. 

Scope is the scienlific agenda Of a 
N:ARS - til' set Of reIserch topics a nd 
goals to Which it is committed. This has 
two dilensions. The first is the range of 
research proigrals IIndertaken, usuallh 
based on a conmnio1dit\,V diScipline, or 
agro-ecological zone. The sctond is the 
level or kind Of research: basic (trategic), 
applied, adaptive, and testilg. Basic re
search is norma lk the MOSt CoStIV and 
comple\ ald is rarely condtlced bv small 
N A RS. 

Refining the methodology 

The initial design of the project and itsmethodology were drafted in I989. In 
February I t t, at all internatiorial wvork
shop in The I lague, the ISNAR research 

team discussed the methodology with 22 
contributors to tile project: researchers, 
ISNAR advisors, and e\ternal advisors. 
Participants offered several concrete ideas 
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for improving it. The\' recommended, for 
example, that in measuring the scale of a 
NARS, the researchers should consider 
the research system's fiscal stability' over 
time. Small-countr\ NARS, the' noted, 
are particularly susceptible to the vagaries 
of national funding and to boom /bust cv-
ties. In effect, they" mac shrink or e\pand 
dramatically in a short period. 

The point of departure "forthe ISN,.\R 
studyv has ben the a,,sumption that small 
developing conllltries of modest m1eanlS 
need to 0nSlle that the scope and scaleOf 
their NR-,match. IS\*AR ha- ot ,;' 
served that Small s\'stems, tend to allow 
their research scope to become too wide; 

IS.N,1R coiiullll tiIT, (I, ,I'' I,1 ,1li/1,' 


that is, they take on an increasingly heavy 
and varied load of programs. Lacking the 
critical mass of resources needed to gener
ate useful results, individual programs 
become barren. Mu mifiled by bureau
cratic inertia, some program1s continue 
from \,car to year, long after the\, have 
outlived their usefulness. 

One wa' to avoid this pitfall is to be
come adept at adapting and testing tech
nologies borrowed from outside. This 
seemLs to be all attractive option for most 
small countries. Because of this, the 
i;. \R ;":1" is payini; sp,'ci attention 
to technology' flows between small NARS 
and outside sources of technology and re

',rut 1 1 (lo101,lrh's. II"t .1/',1w,'ill Icvoulllll.l i11"iful H!I I ,, ztrii'. ur lh, .\'A"R'5. I liuli: tuhAl./1,,t l,' nuti' uull~I'ih 'i ,'u,ul h :u'uttulcuuh-.fi& i,lfo,I>,llur\'uuu,lll hlul. 

(11imimcatIt111im1,Int wat i ' ,II-NARN I A w t 40M;it.1df(l'li 

C,!
 

http:u'uttulcuuh-.fi


search, such as other NARS,private firms, 
universities, and research netvorks. 

Blorrowing technologies, howter, 
1claV not be as t',ISV as it sOtOilis. I'Ielilmi-
narv findings from the Ntll sub-studh' Of 
technoilgy tlo\\Vs in the Sotith I in-Paciic 
dIicate that tt'chnologits froml ou tsitte 
sourc's may IIaVt, liiIiited a pplication in 
small countrit's. A corolhla'v i;that manv 

Research 

projects. Furthermore, these nongo\'ern
nlental rese'arch initiativet, oftel cover 
su bjt'cts con idri'd bY the NARS to be 
core a as OI r'sea rch ---arOforestlT anrd 
soil cOrIst'rvatiolI, for teample. ihtse o.-
St,rat ions slmge,tst that small-t'untry 
NA RS might conribute to national IV
search capaCity IWe\rciinrig hkadtrship 
an n the'se' d isparatt,'l' grou s and chill

small NARS 'ill net'd to build up, Il- Ieling their reults into tile national agri
coutntrv ca pacity to identitf alld adapt cIlItural kio\Vl'ldgtC pool. 
hoset'chnologi's that ae appropriat. Initial findings from tie csi stud'Y in 

Tonga proviides a IseIuI t'\an pih'.The Sierra ILOCe a1iV also intIrsting. UnIike 
tin\' island nation has a nee'd for i '' \hliS-
P r .11ICVC1 IglOllp ,I~ iCC Slita IC olOther silall co unltries,,West A fitian 
provi'd agronom ic practices suitably r 
small-sclt't coout production. But pri
vate firms in the region, as wyell 'as an agri-cuItraI re'st'arch center in rtarby 

Vanlt~l, are geared Mllore' toward inte-


sirV prod uctionOn large' plaita tionS. Il-
formnation a id tecthnology from sUth 
sourcts, tht'ri, maV not beirteh'Vat or Will 
rtmLu ire considerable ,ldaptatioInl. 

Many sources of research 

A premis' Of the stulV isthat btcalst, 
if t'lt' limited fiscal cipacit\' of gov'rll-
ments to hdivest in public research, small 

countries must rely heavily' ono a 'ariev ofc~ilitit . 

igeits to ( agricultusral research. Ill 
addition to govt''lileilt institties, thesel 
include private cOmpanit's, uinivt'rsities, 
NGOs, and donor developmenlt projects. 
Tlis reliance Oil outside actors nians that 

a sai-cuilrvNA. il~stst'archlaeahel 
anl ll-onr .N\~l~ plact' greatt'remIphlasis Olits coordia tioi ftlnciteirn 

Even iil those areas whert it does lot at-
tuallv conduct research, it ma have i ke\' 
role to play in advising gov'erlinlents. 

This trend is particularly evidt'it il 
the Lesothlo adid I h1idti ras case studiCs. A 
significant all'o1Lnt of agricultira] re-
search takes place outside official ministe-
rial departments or institutes. Mlajor 
sources are universities, private compa-
iies, a nd short-d ura tion development 

lat i0' has inSistid On mla i ta inirig a 

highl trained (tIou gh small) comple
mit of agriculituiraI researchers, geare'd 
toward on-farm'i work.Ithds follO,1'td this 

policy L'spit' sevire ctimm liC probli'mns 

ill rec'ILt v'a r-n'. tatioll ri'sta rch svsihe 
ttm rel ies Ila viIV on agricolItira ILcciihiol
ogy borrowt'd t mii Otiher ccii tris, bi t it 
usis its Owl rOst'archi t'\pt'rtiSe qUit' tf

ftctivi'v. IlItinsiVe, frelUCi contacts hi'1unt 
[veC''n rtsearcil's and f rmlt'l'S Viild tilt' 
feedback Itded to adapt t'chiinoogv so 
frinlel's can mist' it.Tl tit'rraI.eone cast' 
stutdv contilllS to dtCicIieIIiit tile use o1 

tils stra telgv ill rimot crop aind rice ret 
Search. The hope is thatthere will be im

portail lessons here, r oth'r sinall 
IltS o 

s lements o ISNAR's snlllI-counitrv reprovt'd u ;efui outside 
hv'arailiee project itself. . urilg I 99(, tilt' COil

cLpts and mtllhod were applied inotir ad
\'isorv work with several small countries 
and iil a regioilal training workshop oil 
strategic planning !or small NARS. Out
side ISNAR, tile Caribbeani resarch orga
ni/alioln ('\1R)I ha, bti LIsiil, thte 
ctmlc'pts Of. scope ,ild scalt', as lefinedl ill 
the ISNAR methlodtology, to assess NARS 
in tile region. This work is part of 
CARDl's strategic planning prncess. 
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Study of linkages moves into synthesis phase 

The second phase of ISNAR's four-
year study of the links between agriculI-
tural research and technology transfer 
was completed in Il)L)(. The Work cen-
tered on the analysis of specific issues ema-
anating from case studies in six countries 
- Costa Rica, C'Cte d'lvoire, tile llomin i-
can Republic, Nigeria, the Philippines,
and lhnzariia. (Pilot work in Colombia 

Was colpleted earlier.) 
Fllovinig tildeparl tre of the project 

leader ea rlv in tile year, oee o the re-
searchers on tile (.t'e d'lvoire case study 
aSSu med lithe f the study' andleadership 
joined ISNAR's staff. 

Sqe\ven analytic "discussion" papers 
Were published during the year (see page 
57). Two others are e\pected to be avail-
able by mid-lI 991, for a total of 12 in the 
series. The project also moved into its 
third arid final phase S'nthesis of thes-

results, 

The issue of linkages, according to a 
1985 World Bank report, is ''the most seri-
ouIs problem in de\'eloping an effective re-
search and extension systen." One 
specialist working otilthe ISNAR project 
went so far as to saY that \ eak links be-
t\'een e\tension agencies and research in-
stitutes "almltost guarantee that scientific 
resu lts will not reach farmers, or if they 
do, farmers wvill not be able to use them." 
Unforfunleiv, for 11ranV developing COM)
tries, attemipts to niprove links have been 
disappointing. 


Responding to a need 

ISNAR launched its linkages project in 
1987 in response to requests from agricul-
tural research mianagers for advice in this 
troubling area of agricuiltural develop-
meit. Funding for the study comes from 
the governments lofItaly and Germanv 
and from the Rockefeller Fou nda tion. 

We found the literature on1research 
and technology transfer contained many 
stories about the pitfalls of poor links. BLut 
much of this information was either anec
dotal or very general. It was clear that a 
systematic study was needed to provide 
NARS managers with a set o)f concrete, 
valid guidelines for analyzing and im
proving links. By offering such guidance, 

ISNAR hopes to help managers to make 
research more relevant to the needs of 
farmers and other users and to ensure 
technology is widely disseminated and 
adopted by them. 

The research began with a comprehen
sive revieV of the literature and the writ
ing of a series of theme papers analyzing 
research-extensioi linkage problei ns from 
the vantage point of different disciplines. 
These covered topics such as the roie of 
private-sector research in tec hnology 
transfer and the effects of governmient 
policy shifts and organizational changes 
on Iik. 

File second phase consisted of the 
seven country-case stuldies in which 17 
subsystems of the national agricultural 
technology systems were examined by 
soime 20 national researchers and ISNAR 
staff. 

Policy context must be clear 

Fhe project moved into phase three in 
.1990)with the formulation of a strategy forisnthsizing the study find ings. A major 

lesson emerging from tile case studies is 
that to understand research-techlnology 
transfer problems one must also under
stand the policy context. At the same 
time, the research team became increas
ingly aware of the fact that other condi
lions specific to cowitries and their NARS 
make it difficult to generalize about link
ages. 
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As part of the synthesis process, we The authors will draw oin some 70 re
commissioned seven papers, four by ports aid papers so far produced by the 
ISNAR staff and three by outside experts. project, as well as Iwo books -- onle pub-
The following topics are covered: lished in December l')S), the Other (VIC 

" the effects of external (e.g., i,Jh, see pag"e 31) in 
from goxernments, donors, or farmers' tember IQ90. 
associations) on the performarince of The svn ithesis papers, which will be 
Iinkages; published in one volu me, are not in

pressure 	 Sh'lo/l'gy Sep

reqU irements and manage-1aimaie- tldedT dto 111SWbe LTScforli m 
metfkguiversal answers for manai ig linkages. 

Sresource •~~~1lV e le t 	 prescriptive by suggestilrg 

The highlV specific natureitf national re

• 	the relation betw'een ARS structure slearch arid technology tr,anfer sVstemrns 
(e.g., the number of instittztioris) aid ef- prLclties this a ppr iach. Ratlie, thev' will 
fectiveness Of linkages with techology1h present issues in a way that ar1S \,,l\.\ 
transfer; ma/tllIgelS with I thelLrecessarv concepts 

* 	the relation between the research aid tIlLtiet Is for anIa lyiirig the situa tion 
system's organization (e.g., whether it is in their own s'VstenIs. These 'hints'" will 
based on disciplines, commodities,, or IlI help us with the designl i)t a linkage
region) and the effect i\'eness of linkage, 1al'siS metlhOd for ls, ill (l tt Uttilre, 
with technology transfer; both by I.l\' and by \NRS sta fl. 

* 	group dynamics, inicltiding the etffcts The final compon1ent t the third phase 

of differences in status between the VIr- will bLe to priLI.Ice andi diSSelinatC traini
iOus actors; illg materials based On the svn thesis doC

ulments and analtical metho)d. If ftindin g
* 	the nieed for linkages accird ing to the, is available, further case studies will be 

type of technology being disseminated; conducted, the methtod refined, and train

* 	the effectiveness of specific linkage ing workshops organized for managers. 
rnecharnisms. 

Other research 

The following section briefly discusses global literature review of M&E concepts, 
some other research at ISNAR, mainly the methods, and experiences, covering soime 
continuing efforts of our working groups. 1500 docimeIts. 

Second, we carried out a preliminary 
Monitoringand evaluation assessment of the M&E needs of the na
of research tional s\'stems. We did this by surveiig 

During IlY ) we laid the foundation research mana gers attend ingoiur Interna
for improved service to NARS in monlitor- tional Agricultural Research Management 
ing and evaluation (M&E) of research - Workshop in November and through a 
an area of NARS management considered three-day c011sultatiOl with selected re
a priority by ISNAR. First, we began a search leaders directly foillo\wing the 
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wrkshop. 
Attending the consultationl were It0 

NARS leaders, along with a research eval
uation specialist from Canada's IIDRC anid 
a senior manag;er from tile R&D division 
of Shell International. "ogether with 
ISNAR staff they examined the current 
state of monitoring ,Ind evIltatiOI in til' 
national sy'stems, 0iltified nees, an1d 
suggested ' ways fi r ISNAR to help. If 
there was ollt recurring theme during tile 
meeting, it was that \,,E should .,tart 
with a clear !,ta:ement of the objectives of 
research and a clear set of evaluatioi cri-
teria. The participants alis, stressed the 
need for easy-to-use M&FI proCdires,, II-
alytical tools, and 'raining. A report of the 
consultation will be published in l )(lI 

FinalyourI &F ~9)() ctiitisFilalV, our 1(()o M&F activ'ities 'i-
clud,,d an economic ,valu,Itit in 13O1'\ia 
Wv vorked with he C(.elltrte dC 
Investigaci6n Agricol,i Tropical (CIAT) to 
determine the rate of re turn On the 
institute's soy'bean re';earcl and technol-
ogy transfer work over the past 15 \'ear,;. 

This is reported in more detail on page 22. 
Studi, of Chimi's NAiR5 

In 2arlI l99(, ISNAR lainched a 21,,'-
year study of the worldVs largest NAR 
that (,f tile People's Republic of China. 
The pr-oject is being conducted in collabo-
ration with the Institute of Agricultural 
Econtrnlics of the Chine'se Academy of 
Agricultural Sciences (CAAS) and the 
Center for International Id anild Agri
cultural l'IlicV (CIFAIP) of the University 
of Mlinnesuota, U...Funded by the 
Rockefeller Fotndation, the resea rch 
builds on previou work by the main i-
vestigator, a Chinese' agriidtural co--
imiist mm based at ILNAR. 

Thie project's ma i aims are: 

* 	to describe the Chinese system, includ-
ing its institutional development and 
the growth of research capacity: 

S8
 

• 	 to estimate the impact of agricultural re
search on production growth; 

* 	to conduct a preliminary analysis of key 
policy issues affecting resource alloca
tions to research. 

During 1t ) the project centered on 
two tasks. The first was to collect institu
tional information, mainly through field 
\ork in China. File second \as the draft

ing of a mmograph on tile development 
and resources of the Chinese NARS from 
IL)41) on. It will be published in I9l. 

Maagt'mentinformationsystems 
ILSNAR completed the first phase of 

dCVeh~pllent Of its Information Sy'stemfor Agriculttral Research Managers (IN-
FORIM). This brings together information 
oil reseaIch activities, persmnel, and fi
nancS ill a user-friendlv system. 

INFO\l is designed to helpnmanagers 
use such infoNration in planning, policy 
making, an monitoring anid evaluatio.id 

Our work on the system advanced far 
enough in 190t) to nermit us to conduct 
two training workshops for Asian inanag
ers d uring the year - in India and in the 
Philippines. A report of these begins on 
page 46. 

INFORM is described in a series of 
guidelines supported by a set of training 
materials, to be publisied bv ISNAR in 
I9 1. 

Study of on-farm research 

ISNAR continued to synthesize the re
stilts Of our ongoing stuc'v on the organi
/. ton and management of on-farm 

client-oriented research (OFCOR). The 
project, which began in I98, is supported 
by tile Government of Italy and the 

Rockefeller Foundation. 
lDuring the \'ear we published three 

documents related to the project. Tie 
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The Technology Triangle 

The Technology Triangle: Linking Farmers, Technology Transfer 
Agents, and Agricultural Researchers. Smnmaryi Report of an Interna
tional Workshop held at ISNAR, The Hague, 20th to 25th November 1989. 
By Deborah Merrill-Sands and David Kaimowitz, with Kay Sayce and 
Simon Chater.1990. Pages:xiv and 118. The Hague:ISNAR. 

Liaks between agricultural research institutes and their clients 
farmers and technology transfer agencies - are vital for successful de
velopment and delivery of technology. Direct links between scientists 
and farmers, through on-farm research, ensure relevance and rapid feed
back. Links with technology transfer agencies ensure wide dissemina
tion of technologies, making it more likely they will be used by farmers. 

Among the more commonly used links are liaison positions, coordi
nating committees, secondments, joint field trips, joint problem diagno
sis, informal consultations, publications, and guidelines for allocating 
time and funds for collaborative work. 

The Technology Triangle, published by ISNAR in 1990, surrimari7s 
more than 25 reports and presentations made at an international work
shop organized by ISNAR in November 1989. The meeting, titled "Mak
ing the Link", was convened to review the findings of two ongoing 
ISNAR research projects on ways to strengthen researchers' links with 
users - farmers and technology transfer afencies. The projects include 
in-depth studies of linkages in 16 countries. 

The workshop in The Hague was attended by some 50 participants: 
agricultural researchers and managers from all regions of the developing
world, ISNAR staff, case study leaders, and other specialists in the field. 

Much of The Teclinology Triangle is devoted to a discussion of how 
and why different kinds cf links work or do not work. For this reason it 
is of particular interest to agricultural research managers from develop
ing countries. A totl of 31 boxes interspersed throughout the text give 
concrete examples of national experiences with rese :ch-user links, as 
well as trends distilled from numerous case studies. 

The ISNAR study material described in the report focuses on 'five 
key areas of research management: the policy context within which links 
operate; organization of links; types 'f linkage mechanisms and their 
management; staff management issues; and leadership. 

39 



1990 Annual Report 

most important was a suiimarv report of 
a major 1)89 workshop. The other two 
were a comparatiVe stldv on staffing is
sues in farming systems research and a 
discussion pa per on tle role of research
extension liaison officers in Zambia. 

The first of these publications, 11w 
Ii'roll.!/ "l)i,.lh', lxaminc s links be-
tween research, tech nrdlogY transfer, arid 

,armers AR is pe'ased(see page 3 I\Al 

that tile Technical Clltr'e for \gricuIltural 
anld Ru ral (oopera tion (("'A) has agleed 
to 1irid til' tranislatioin of this important 
bock into FIrench to eils/iriw ider d istri-
bution, 

ThIL' )FC)IR project also had a note-
worth\' spinoff in 1)1)0. ISNAR was called 
on by the Tanzanian goVtlllmnlnt to as',ist 
in theC design of a si\-vear, Dutch-lunded 
projeLt to strengthen national capacitv for 
farming sy-stems reIsearch. lS\AR re-

spolnded by drawing on its in-house ex-
perti.,, aid I'esult, of tile ()l:(' )1 project 

,help detiLe the coLnteInts Of tie institu-
tion-!building compone,nt Of the project, 
includi:,- training. 

Organization and structure of NARS 

The SNAR working group i\'estigat-
ing this critical factor in research manage-
meiit continued 'Withits study of tile 
"anatomy" of NARS from a regional per-
specti\ve. The work is supported by a 
grant f:'nmi the Canadian International 
Development Ageicv. 

As part of the project, two regional 
overviews (covering Asia and A rab-
speaking countries) were published in 
ISNAR's Working Paper series in 1990. 
Drafts of three others were prepared and 
will be published in 1991. TIhe working 
group also producCd two papers o', the 
isstLie of centra lizaltio-versus-deceltral-
ization of research managelent. All eight 
docuiments were lseld as catalysts for dis-
Cu5ssiOi at (ur International Agricultural 

Research Management Workshop (see 
page 49). 

Strat'gicplnzin, 

Our development ot an app"oach to 
strategic planning has been basi.t on col
laboration with the NA RS of several 
countries, particularly Morocco and Mali.
During the year 'e drafted a working 

pa per on an impoltlint component of stra
tegiC plannrilng: the design or readjustnient 
OfI long-term resea rch programs. The d oc
i ment is essentially a "how to" guide for 
research Ianagels. It describes a seven

step method, as well as a social process 
whereby key plavers in agricultural re
search (ma inriS scientists, managers, and 
technology users) participate in tile de
sign o1 research progranli, rather thani fill
inlg a mIereiv consultative role. This 

approach is described in more detail in 
tilL context of our advisory work ill Mo
rocco beginning on page I". 

Public- and t riva te-sector research 

The worldwide trend toward 
privatization, coupled with government 
budget cuts In many developing court
tries, is redefining the boundaries be
tween public and private agriculturai 
research. Private-sector research - con
ducted or funded by multinational and 
domestic agricultural-input companies, 
plantations, commoditV institutes, foun
dations, ,.rd f,.rmers' orgamizations 

grew substantially ill tile 1980s. 
ISNAR launched a project in I99( to 

examiiie interactions between the public 
anid private sectors. It will focus oil areas 
where they might complement each other 
and on alternative sources of finding for 
research. In the first phase, ill 1991, the re
searchers will set out a conceptual frame
work and create a global data base ol 
private-sector R&D). Il the seconL phase, 
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several country case studies will be con- private sectors in agricultural research 
ducted. and identify alternative institutional ar-

The project will be a joint effort by rangements. The project also seeks to help 
ISNAR, and several NARS and develop- NARS managers to see how these chang
ment organizations. Ultimately, the re- ing roles affect the organization, priori
stilts will provide guidance to ties, and programs of national institutes. 
policymakers on the roles of public and 
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III. Training and Conferences 

Agricultural research leaders are called on to perforin complex, 
highly responsible tasks related to policy, organization, and aeanage
nerit. These include strategic planning, setting research priorities, 
program lbdgctieg, and ti nianag t') l of1 people, nloney, land, 
builditigs, atd equipment, to nani' a f w. Doinsg these jobs conple
tentl deenanL' excpertisc - spt'ctialized skills for which few scien
tist-ina'agcrs have evr, rCCZCl'formal traitieg,durin g their career 
ascent t)oln lalboratorl bentth to director'soffice. 

Forgint these skills rt'ttir's, inl tirlt, specialized, con text-seltsitive 
training. ISNAR is inI a particidarly ,goodposition to help fil this 
need. First, its researchprgrnli has dt'siglted a variety of lnalage
ment tools and me'thods specifically for NARS mnataicrs. Second, 
We ait able to draw oil both inl-houlse trailting ex.ertise and Colv'n
tional sources such as irmties and Inallag einlt training inisti
tutes. Third, as a incnenber cetiter of the CGIAR, ISNAR is able to 
build on the trailing experience of the interniationIal con/odityi re
search institutes. 

hn 1990, ISNAR either organized or contributed significantly to 27 
Major trainling e vtstand conferencts' inl 18 countries.Most of these 
were of one to three weeks' du ration. Five were global inI scope, five 
were rCgional, and 16 wre national (coectn-/-specific), and one inI
volved two cotrhies. Participants totaled 693 men and wonen, ex
cluding ISNAR staff. 

The 	next sectioi: hIXhlights several of theItain trainintg activities 
and 	mectings otirynized 17Y ISNAR either alone or int cooperation 
with othrorganizationIs.This is followed by a more complete listing 
of thie year's events. ISNAR staff also cont;ibutted individually, as 
resotOrceor sulpport persontnel, to a ummber of training events organ
ized by other agencies, butt ttese are not listed. 

Supporting the trainers 

T 	 he hub of ISNAR's training effort is supports those senior ISNAR staff mer
the Training Unit. This three-person bers called on to serve as trainer,; in their 

team provides overall coordination of areas of expertise. The Unit gives advice 
training activities and conferences, and and assistance in the planning of these 
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events and provides expertise in monitor-
ing and evaluating them. It also helps the 
trainers prepare their audiovisual presen-
tations and other training materials, 

A major initiative by tile urit in II)i) 
was the creation of four data bases. These 
contain profiles of trainees; event descrip-
tions listing the objectives and content of 
each workshop, course, or seminar; a!n ill-
ventory of available training materials; 
and evaluations of training based on data 
from qluestion na ires completed by trainl-
ees at the end of each event. These data 
bases have already proven useful in deter-
mining whether the idividuals chosen to 
attend events are indeed those in need of 
the traiing being offered. Recorded feed-
back from participants also helps ISNAR 

trainers to decide on whether or how to 
modify tile design of training materials, 

New publication series 

The unit also launched a "Training Lt,-
ries" of publications in 199). The fir,,t two 
documents were two training-the-trainer 
manuals for ISNAR staff, as well as NARS 
trainers, on key aspects of tile design and 
execution of a training event. These docu-
ments cover topics ranging from tile ini-
tial assessment of training needs, to the 
design and testing of pedagogic materials, 
to tile execution adll final evaluation of an 
event, 

A second component of tile Training 
Series produced in 1990) was a set of 16 
docu ments on human resources manage-

Training and Conferences 

ment - one of the critical factors oi 
which ISNAR focuses. The doculents are 
brief summary papers that lay out for 
trainer,; and N ARS managers tile theoreti
cal basis of luiman resource management. 
They are listed in the publications section 
on page 58. 
The set, which aims specifically at re

search managers in southern Africa, was 
produced as part of the SADCC/ISNAR 
In-Service Agricultural Research Manage
iient Training I'roject. Executed by 
IN\AR, the project draws heavil, on in
house expertise and its core staff works 
cIosely with the Training Lnit. 

In l 1990 tile Training Unit also began 
productiti of practical teachig modules v oprcica ei modueonl humnan resource madnagemlent to) be 
Used by ISNAR and other trainers in con

jwnction With tile tloretical pa pers. 
These "storvboard" modules combine the 
trainer's text With tile visual materials to 

be shown. 
Similar sets of theoretical adll practical 

training documents are also being 
plamed for other critical management 
t,ctors such as links between research and 
technolo1gy transfer, tile organization and 
structure of research systems, strategic 
planning, and information systems for 
managers. 

The next section focuses on major 199) 
training events in five cotatries - Kenya, 
tile People's Republic of China, Malawi, 
India, and the Philippines - plus two 
conferences held at ISNAR headquarters. 

Kenya: building a cadre of managers
 

In 1990, ISNAR and tile Kenya Agri-
cultural Research Institute (KARl) saw the 
first fruits of an innovative long-term 
training project designed in 1989. Three 
workshops for research managers and sci-
entists, plus a national scientific confer-

ence, were organized under the 
KARI/ISNAR Management Linkage 
Training Project. 

These were the first of 25 training 
events planned for tile project. Supported 
by a S1.12 million grant from the Corn
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mission of tile European Communities, 
the project is designed to improve re-
search management in the Ken van NARS 
and Wvill run until I994. 

The first workshop examined manage-
Ient issues related to the reorganization 

of KARl and the execution of the National 
Agricultural Research Program (NARIP). 
ISNAR later published a proceediigs of 
tile discussions, for distribution among 
KARl staff. The director of KARl declared 
that the workshop's 'working groups 
came out with very LsefLl 1Ctionl plans1' 
Which will guide KARI in improving its 
manlagement." 

The second workshop was d esigned to 
help research managers to write aind pres-
ent scientific papers. With KARI's na-
tiOlnal scientific con ference (a sO a 
component of the KARl/I,,NAIR project) 
scheduled for the following month, the 
participa nt,; did not ha 'e to Wait long for 
a real-life test of their skills. Several grad-
Lites of the science-writing workshop 
woi awards for their presi'ntation., at the 
conference. Again, the director of KAMll 

tionship with Kenya. Our links go back to 
1981, when we conducted a review of the 
agricultural research system. They cont:t-
Ied in 1984-85 with our contribution to 

- the drafting of the national strategic plan 
for agricultural research. 

Scientists before managers 

The strategic plan noted, among othe 
things, a strong pattern in the manage-
Menrt Of til' Kenvyan NARS: most agricul
tural research managers have risen 
tihough the ranks aid are first and fore
most scientists, not managers. This trend 
is also fotlld in other coo itries. The stra
tL'gic plani therefore recommended a long
term nianicagen1lent training and 
iim provemen t effort. Its goal would be to 
Upgrade the national pool of research 
m1anIagi'rs by tapping training resotlrces at 
both the regional anl internatioial levels 
anid by btiild ing ii-couintrv training ex
pertise. 

The current ISNAR/KARI training 
project is the resLlt of those recommenda

was imressed with the results. "Thtions,as thiey were spelled out in the 1986 
paper presentations from those officers 
who had had the training were obviously' 
better than those who had iot had it. The 
demand for these skills by most of our 
staff requires a repeat of this workshop 
ever' \,ear." 

The third workshop was a review of 
Kenya's national maize research program. 
It brought together KARl staff, the private 
sector, university researchers, and repre-
sentatives from ClNIMYT, ICIIPE, and 
other international centers. "The work-
shop has arousei fresh thinking on what 
should be of future priority in the maize 
programme," wrote tile director of KARl. 

This partnership between ISNAR and 
the Kenvan agricultural research systems 
is nothing new. Indeed, the training proj-
ect should be seei in the context oft 
ISNAR's long-standing cooperative rela-

NARP. The component events during the 
training project's five-year span fall into 
five categories: 

.	 awareness and overview workshops 
(e.g., to build system-wide mniderstand
ing and consenstis on Kenya's agricul
tural research strategy anid 
orj.1ni:'atlOi1; 

* 	research mancgement theme work
shops (e.g., training in specific themes, 
such as priority setting, program for
mulation, and human resource develop
ment); 
skill development workshops (e.g., on 
scientific writig ardn o t e Use Of con

r otuforn
tasks);
 

review workshops (progress reviews of 
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research programs on specific commod-
ities, production factors or systems); 

tech hnical spe-workshops (acquisitio 
cific technical skills ung s6ien-
tists). 

For ISNAR, this project is a rare oppor-
tunity to build on our e\perience with a 
national system over seVeral \ears. i 
I 99) we improved our understanding of 
KARl's training needs and worked 
cIosel' With its in-house training pro-
gram. Two members of KARI's training 

Training and Conferences 

staff also came to ISNAR headquarters for 
two weeks to learn more about planning 
and organiziig training eVents.

For Kenya, the project's first \fear 
marks a sound beginning to the crucial 
task of building a national cadre of highly 

trained and nmotivated research managers. 
With their hands guiding the research en
terprise, Kenya will be in a good position 
to meet the double-barrelled sustainabil
ity' challengL: of the 199Os- increased ag
ricultural production) and rational 
ma nagemaent of scarce natural resources. 

People's Republic of China: first steps for ISNAR 

Il late 19i88, ISNAR signed a memo- tional Center for Rural Technology Devel
randum of understanding with the Na- opment (NCIID), of China's State Sci

P'rflt lior lit pill t I iVtmt It't ltil i h, ;trt, lt oIlt t (ttll\iiti,. i'loiiL Ittl ll . I0i1i111l .1 , t tui i ttttU 

1,the/tepido li' .rf ) all nh'lthe ! bic'ctetemdIt 1it o,\'. t h t g )Ig 4oI ql ' Ih 'l inl tloll 1)..'An
INN.'R stallM01O r 111d h't is,11ll(11ill, mt l 11100 mtllquc, left) 1 1h"Clttd Illl'(tldtillI - il mt ldlll, 1' ('Md itlwr. 

INN,'\W tt? trmtniil, C;'Vlit tM11.! l
 

45 



1990 Annual Report 

ence and Technology C'ommlission (SSTC). 
The agreement specified several areas of 
potential cooperation. Among them was 
the need to improve national capacity in 
agricultural research management. As 
with the ISNAR / KARI training project in 
Kenya, 1l90 saw the first tangible results 
of this initiative. 

In tile spring of I9Lt)0 a senior ISNAR 
staff member travelled to China to work 
out details of the first joint ac ciitv - a re
search managemrent workshop in I lebei 
Province, in the northeast. Aimed at the 
provincial research system, it was con-
ceived as a kind of pedagogic experiment 
in which ISNAR had as much to gain as 
the Chinese. It was the first test of tile rel-
evance and usefulness to China of re-
search management approaches in 
ISNAR's "tool kit". 

The week-long workshop was held in 
Zhengd ing in September, in association 
with tile Science and Technology Coin-
missior, of I lebei Province (I I3STC). A 
total of 33 senior and middle-level man-
agers participated. The ISNAR workshop 
leader covered a spectrum of manage-
ment topics - from research planning 
and priority setting to human resource 
management and linkages with universi-
ties, extension, and farmers. With the aid 
of an interpreter, presentations were made 
using visuals in Chinese. 

The workshop proved to be a solid 
first step. The presentations were well re-

ceived by tile participants and tile provin
cial political leadership was pleased with 
tile outcome. The vice-governor of llebei 
Province, in a publicl' televised meeting, 
expressed his government's concern over 
long-term agricuIltural anid environmental 
problems and its desire to work with 
ISNAR in future on strategic planning of 
research. 

Examples from industrial nations 

[or ISNAR. the workshop "experi
ment" was productive. First, it was an op
portunity to present, and get feedback on, 
a number of management concepts 
adapted from ISNAR work in various re
gions of the world. It was clear from par
ticipant feedback that the Chinese are 
seeking more examples of industrial 
nations' experience in agricu tural re
search management. This will be taken 
into account in future training e'ents. 

Second, the experience gave ISNAR a 
good sense of the logistics of organizing a 
training event in a new cultural and lin
guistic setting; tile system of using an in
terpreter and translated materials proved 
to be feasible. Finally the workshop pro
vided ISNAR with some concrete, up-to
date information on the agricultural 
research system of Hebei Province and its 
organization, for eventual sharing with 
ISNAR's other client countries. 

Management information systems for Asia
 

Lack of good information can be a 
major impediment to effective ma nage-
ment of research. Managers need to know 
exactly what experiments scientists are 
carrying out, with which facilities, and at 

what cost. Without this infornation, man-
agers canniot pcrform or improve essen

tial functions such as planning, program
ring, monitoring, anid evaluation. 

To help NARS address this challenge, 
ISNAR has pioneered a management intormation system called INFORM 
foration for cll Research

INFOrmnationi fo- Agricuiltural Research 
Managers. 
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In 1989, the Asian Developlent Bank ment (NAARM). Thi rt-three participants 
(ADB) granted ISNAR funds to develop and resoui,c people attended from 
and publicize this system. ISNAR had ac- BaIgladesh, the People'S Republic of 
tually begun preliminary R&D work in China, India, Nepal, lPakistan, anld Sri 
Indonesia and Sri Lanka in I1980. A major Lan ka. An important by-product of the 
part of the ADB project was two regional workshop was a coinmitment by 
training workshops in 19 )9( on INFORM. NAARM to introdtu:ce training in manage-

The workshops had two objectives: ment information systems (MIS) into its 
first, to introduce Asian agricultural re- own curricula. NAARM will hold its first 
search managers to the use of IN FORXI MlIS course in earl, I99, using both its 
for research program budgeting; second, own and INIFORM materials. 
to have these ma nagers participate in the The second workshop, from Nov. 12 ,o 
refinement of the INFORM guidelines 23 in Los Bafms, Philippieils, was spont
and training materials developed byv sored by ISNAR, the S O\.)Regional 
ISNAR. Cen ter for (;rad ua te Study iad Research 

The first workshop, from Sept. 17 to 29 in Agriculture bE'ISARCA), and the Philip
in Ilyderabad, India, was conducted pine Council for Agriculture, Forestry and 
jointly by ISNAR and the National Acad- Natural RLesourCes Re,,earch a1 Develop
emv of Agricultural Research Malage- mert (I'CARRI)). TFhirt'-si\ participants 

',lt, ipt '~t,It tlt'w li' /?.llt, ;''4'h~ i llll 41Hq'?l'lt lrrl t~tll .'Hi t iii th, n uh tllhu llll, inhIhO~ i/1i',, 

d, , I )RA I tO ',,li'' .i'n h ,\'(hl'utflI'l~cl Ill O' lngtnl I' ' mr rit Iiltgm ,I:.t gi
tIItw / IthlgnhI itl iti i('hint O! l',~riz I hb,gIliI Il;tiiu'rt I .lih tigi,', hlutn\r lw I -. ,gbI, g h .h) 
th rll llr IIth ' ,' ' hI 'rM 'IC 'l' o I l l I /I,, 0 n r ' ,rJoC'tl' Ir . PI.'1, ' Iio t?g I 'iiht thlgrggl 
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and resource people attended from Indo-
nesia, Laos, Malaysia, Myanmlar, Papua 
New Guinea, the Philippines, and Thai-
land. 

Hands-on spirit 

Inl k e e p inig w ith th e h a n ids- i s p ir itthe 
workshops,he IL' t riLlars tried 

move as much of the activity JS possible 
out of tile classroom anld inlto the corni-

ssroom ssio ~outof tla and~ hiter 
purter lab. Computer sessions were inter-

spersed with group discussions 1d 

classroom work on the INl:CRI\X. guide-

lines. Dail\' panels critiqued the guide-

Io f i l i a e r c l r f r n t o i p ~ C~~ l l 

lines and suggested changes. 
In 1991, ISNAR will publish the IN-

FORM' guidelines, a series of INFORM 
training materials, and the proceedings of 
the two workshops. 

Participants came to regard them
selves as the nucleus of an1Asian network 
ot management information professionals 
in agricultural research. ISNAR plans to 

encourage dev'elopmentI and growth ofC1Org CCOlllta rwho 
this network, and we will assist the work
s hopatiatswhteetalhen 

sopIparticipars with thle establishmnt 

o IN l{)RM in their own cotitries. 

Malawi: managing change in the research system
 

In the last few years agricultural re-
search in the southern African cou ntry of 
Malawi has undergone a major reorienta- 
tion. The ma in government research bodv, 
the lDepartment ot Agricultural Research 
(DAIR, has shifted its attention to the 
country's 1.2 million smallholder farm 
families anid their technological needs. 
These farmers operate 70 percent of 
Mahwi's cultivated area. 

TO help the country's research manag-
ers adapt to the changing situation, 
(SNAR and DAR organized a two-week 
training workshop in MIzuzu, Malawi, 
from May 21-30. It was one of four Afri-
can training events organized in 1L990 by 
the SADCC-ISNAR training project, 

The workshop covered several man-
agement themes: program formulation 
and budgeting, priority setting for corn-
rmodities, resource allocation, preparation 
of reports and project proposals, human 
resource management, and experiment 
station management. DAR participation 
was strong, with 27 managers. Represen-
tatives of the University of Malawi, the 
Tea Research Foundation, the Forestry Re-
search Institute, and the National Re-

search Council also attended, for a total of 
32 participants (six of them women). 

The shift in research emphasis in 
Malawi has been part of a long-term Na
tional Agricultural Research Project 
(NARI), designed by Malawi's Ministry 
of Agriculture and financed by the World 
Bank. In large measure, the workshop 
was a follow-up to recommlendations con
taimed in a review of NARIP progress, 
completed in April 1989). The review team 
had suggested changes in the Department 
of Agricultural Research's operations, 
particularly improvements in planning 
ind methods of setting research priorities, 
communication of research results, and 
the reward system and career structure 
for scientific staff. 

'Translating' the master plan 

A major portion of the Mzuzu work
shop was devoted to a discussion of 
Malawi's agricultural "master plan", 
which had been formulated by the Millis
try of Agriculture as part of the NARP. 
This focus was important because it en
sured that the trainees were not leamning 
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new management skills in a vacuum. As 
one resource person put it, tile workshop 
was al exercise in "translaiing the master 
plan into implementable programs and 
projects." 

The workshop also provided the impe-
tus for some intensive follow-up training 

and Conferences 

at ISNAR headquarters. Three members 
of DAR's staff came to The Hague for 
two weeks of training in July They stud
ied tile use of tools (developed or adapted 
by ISNAR) for setting priorities, program 
budgeting, and managing human re
source information. 

An international consultation with research leaders
 

Each year the Training Unit takes on 
the organization of a global meeting at 
ISN AR headquarters in The Ilague. Thiss 
International Agricultural Research Man-

Workshop, or IARMW hcuSesageetincome 
on a major topic of interest to the natvonal 
systems of the developing world. 

The theme of the November 1990L 

workshop, which brought together 32 se-
nior NARS managers, was the Organiza-
tion and Structure of National 
Agricultural Research Systens. Financial 
support from UNDI and tile European 
Community's Technical Centre for Agri-
cultural and Rural Co-operation (CTA) 
supplemented ISNAR core funds for this 
event. 

The NARS in2000 


The international workshop was a 
valuable opportunity for NARS leaders to 
interact with their counterparts from 
other natioi.; and share experiences. For 
ISNAR, a major benefit was the feedback 
it received from the participants on tile fu-
ture needs of their NARS. During the 
workshop a questionnaire was distrib
uted to NARS participants. Tile questions 
dealt with a range of topics - from tile 

goals of agriculture, to constraints on re

search,sory 

transfer. 

Here is a sampling of the questions 
ISNAR asked. The graphs and pie chart 
on page 50 show tile aggregated answers 

from 27 respondents. 
Rank the expected importance of the 

for in your 
following goals agricultre 
country in the year 2000: food security;generation for farmers; income 
incomrgbneatiofor xae gne 
distribution; foreign-exchange genera
tion; environmental concerns. 

• Rank the following possible constraints 
on agricultural research for the year 
2000: lack of experienced researchers; 
lack of financial resources to support re
searchers; lack of adequate physical re
sources; lack of linkages with external 
knowledge; other. 

• ISNAR's clients often request assistance 
in the technology-transfer process. Do 
you feel that ISNAR's mandate should 
be enlarged to cover technology trans
fer per se? (Note: At present, ISNAR's 
stat,'d ntandate covers assistance in the 
areas of agricultunrl research policy,orwaIzi
zation, and mianagemnent, as well as the 
linkz I-etween research and technologI 
transfer.) 

*In the year 2000, which of ISNAR's pos

sible types of collaboration/support
 
would you expect to be of most rele
vance to your oraiainifomtn 

and publications; training; direct advi
services; improved knowledge and 

tools for research policy, organization,
and management? 

The catalyst for the main discussion at 
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Question 2: Goals for agriculture in 2000? 

400 

320 


N240 

000 

000 

thisearws 

Question : Should ISNARs mandateInclude technology transfer? 

No 

this year's IARMW was a series of analyt-
ical overview papers covering organiza- 
tional issues in the NARS of five regions: 
Asia; Latin America and the Caribbean; 
anglophone Africa; francophone Africa; 
and West Asia and North Africa. Two of 
these papers, the West Asian / North Af-
rican overview (covering only Arab coun-
tries) and the Asian overview, were 
published in 1990 and are available from 
ISNAR as Working Papers 31 and 32. The 

Question 5: Constraints on research? 

400 

320 

Noni0 

D00 

000 

sConwat 

Questlon 12: Most relevant support from ISNA? 
30DO 

2 25 
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Type of support 

research for the overview papers was sup
ported, in part, by the Canadian Internia
tional Development Agency (CIDA). 

Among the main subtopics were or
ganizational strategies for ensuring ade
]uate research funding, for influencing 
policy, and for determining programs. 
The workshop also examined the advan
tages and disadvantages of various organ
izational models, such as research 
foundations, councils, and institutes. 

Organizing for sustainable agriculture
 

With the expansion of the CGIAR net- ture has movcd to the top of the interna
work to cover forestry and other natural tional research agenda. For the national 
resources, the issue of sustainable agricul- systems, the challenge is how to incorpo
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rate sustainabilitv concerns into research areas, what will be the best balance be
policies, programs, organization, and tween iatural resource mainagelent and 
management. Fresh thin king by the crop improvement? What are the long-
NARS and the international research in- term implications for training? 
stittts 5iseeded. The discussions identified three levels 

In October ISNAR took an important at w'hich NARS nied to act if the' are to 
step in this direction by consulting, a few take an integrated approach to sUs
selected NARS leaders on needs in this tainabilitv: policy on agriculture and re
area. We convened a three-dai tonsota- search; research on production factors, 
tion with six outside specialists aid or- commodities, and systems; and producer
missioned several background papers to related issues such as limited access to 
stimulate discussion - one on general issue,furad a~s decritios. he know led '~e and liiited choice of tech nol
sues, and tour caSe descriptions. IThe 
meeting was titled Agricultural Research 0y 

Policy, Organization and Management for There was agrelement that new organi-
Sustainable Agriculture. zations or units specifically responsibile 

Four of the invited specialists were se- for sustainability issues need not nece,.; 
nior research leaders -- from Brazil, sarily be created. Rather, NARS will have 
Egypt, India, and the African regional or- fo change the way the.\' formulate specific 
ganization, SACCAR. The other two were policies, goals, and strategies. They' Will 
agricultural scientists, one from a Doutch al-o need 1ew criteria for setting research 
im'tito te, the other from UNI). priorities, allocating resources, evaluatin1g 

research, and deciding on the scientific 
Continuity of people and funds skills reLlired over tile long term. In 

OneC paper inl particlar touched o a manV countries, close cooperation with 
mli\'ersitv facul]ties O~f agriculture will be 

crucial policy issae - the need to assure unirsit f 
continuity of research funding and of per- required. 
sonnel because sustainable agricol ture de- The coesu Itig experts suggested three 
manids long-term research. The possible roles for ISNAR: promoting sos
consultation also raised man' other hues- tainabilitv work in NARS; providing 
tions. A few examples: I how and where needed approaches and tools; mnd keep
will the NARS get the expertise needed ing NARS, and others informed of differ
for interdisciplinary research? I Io\% will ent experiences and options. ISNAR plans 
the mix of scientific skills currently found to puirsue the topic of sustainable agricul
in research institutes have to change? In tural production more actively with its 
marginal, environmentall\, sensitive NARS partners in the future. 

51 



1990 Annual Report 

Sharing experiences: An iolanresearchers participatingin a SAL)CC/ISNAR mlnia,ement 'workshop in Maputo, Mo
zanlhique', visit an ex'erimnental plot of Cassava , the lbliuzi Research Station. The evaluation of ts'. cultiarsis 
part of th, tool Nacional,it,InbistingacoAgronomica. The training worku 1and tuberlit ,rtnn (it Mzamnbique"s Instilt 
shop, held 1a1t ]tdY, bOCu"di t earbInins'iltnseo and hurman mn's eme'i, aeinnt. The eveit marked the beginninn ol 
ISNAR collaborationwith the natiotal rteseatch systenis o4 A INt WntImoznatibique. 
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Training events and conferences by region 
The following section lists l))0(t) training workshops, confereniCVs, and other Meetings vhich ISNAR either or
ganlized alone, conducted jointly with other organizations, or t'ontribuitt'd to b\ prOVidinq, resource people.
The event description is followed by thie date, tile loca tioni, an tiIt nllnib0r auld tI'Spts o, part ci pa IIIs. 

Africa 
KARI/ISNAR Agricultural Research Management Linkage Training Project. 

No. 1. Workshop on Issues in the Reorganization of KARl and tile Implementation of the National Ag
ricultural Research Program (NARP). IvIv 23-27. Nairobi, Kenya. 44 middle- and senior-level managers 
from KARl. 
No. 2. Workshop on Scientific Writing and Presentation. Ang. 0-It). Thika, Kenya. 15 resarchers and 4 
middle- andt senir-I cel ml nage iromI KARL
 
No. 3. KARl 
Annual Scientific Conference. Sept. 2-8. Nairobi, Kenya. Sponsorship of I) rt'SeirclItr, and 
na nlagtlrS. 

No. -I. Review of the National Maize Research Program. Nov. 11-23. Kakanitga, Kenya. 45 participants
from KARI, tile Kenva Lt'd (01niany, the NI inistlY Aot.griculturei, 1v'rsities, CIMNINI'Ii, and ither orga-
Ilizations. 

MOA/ISNAI/SACCAR Workshop on the Formulation of Guidelines in the Preparation of a Research 
Work Plan for Zambia. Jan. 22-211. IiVi ngtimi,, Zambia. 21 in iiIt'- and sin or-e\',IV natioma agriCultural ri'
searclI managers. 

Integration of Management at INERA. Feb. I1-23. IHobt diouia t, Iurkina Faso. 31 prig,1ia Ihtad ani ,t,i
tion managirs fron tlie Institt Liid'Lt, itt Lit'Rich crchIii's Agrictil, (INIRAI. 

DR&SS/SACCAR/ISNAR Workshop on the Management of Change in DR&SS. Feb. N0-23. Kariba, 
Zimbabwe. 21 particilpants, nmviiv Sitlior mahihigc " , t iroitilc I)i'pr,u1tm iotRC',ilieah ni SpeciaIlist SCrv iii's. 

DAR/SACCAR/ISNAR Workshop on Managing Change in DAR. 1laV21-31. NI/uzu, Malawi. 32 researclh 
managers trom the poblIiC and private sector, mainiv tie I )cprct of Agricultural Research. 

IAR Strategic Planning Workshop. July lo-IS. Addis Ababa, Ethiopia. (4 r searchers aid program leaders of 
the Institute o1 Agricultural Rcesiarch. 

Mozambique/Angola SADCC/ISNAR Workshop on Human Resource Development. July Ih-27. Maput,

Mozambique. 14 Angolai ani 24 Nkloambican rs',archers and ianagers.
 

Workshop on Research-Extension Linkages. Nov. 4-t). lamako, Mali. 37 Malian managers comprising re
searchers from h isti tot i' COtinm ii' RuraI' anil '\ tt'iOi l mnai~gers from various agCtncieS. 

Fifth FGCR Agricultural Research Management Course, FAO/CIRAD. I'!,mning XiLidtlc: l'rioritv-setting.
Regional event: francophone Africa. Nov. 12-13. Mlarseilles, FIranc' . 24 middle-level re'searchl managers from 
14 cou n tries. 

Asia 
Agricultural Research Management Training Seminar tin planning, priority-setting, humin resources devel
opment, and linkages. S'pt. 13-1t. Zhengding, I lebei Province, People's R. public of China. 33 high- and 
mii idle-level agricultural resiarch managers. 

International Workshop on Management Information Systems for Agricultural Research. Rtgional event: 
China and South Asia. Sept. 17-2t). I lyderalaid, India. 33 agricultural scientists, rt's'arch administrattors, and 
resource people from Bangladesh, tile I'eople's Ripulic of China, India, Nt pal, I'akista i, and Sri litka. 

International Workshop on Management Information Systems for Agricultural Research. Regional event: 
Southeast Asia. Nov. 13-23. Los Bafios, the Philippines. 30 agricultural scientists, research administrators, and 
resource people from Indonesia, Laos, Malaysia, Myanrnar, I'apua New (,liniCa, 1110Ihilippint's, and Thai
la nid. 
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Latin America and Caribbean 

:AO/ISNAR/IICA/INIAP Workshop on Strategic Planning and Management of Agricultural Research. Re
gional event: Latin America. Apr. 2-6. Quito, Ecuador. 14 direxCtors of planning and station managers from 
latinAmerican countries, and 14 rese'arch managers from lcuador. 

Workshop: Economic Evaluation of Agricultural Research. (Introduced main concepts and presented meth
oil ogv ,ud '.)and results ot so\bean case Nla "25. Santa Cruz, Bolivia. 2) junior and mid-ILevl agricultural
 
researchers trom CIAi'l
(Santa Cru,). 

Conference: Economic Evaluation of Agricultural Research - the Case of Soybeans. (Wresented study re
stilt',
ad madle the La,e lor more investments in agricultural re,.earch.) May 30. Santa Cruz, Bolivia. 15 partic
ipants: larner reprev,,ntative,, ministry oiagriculture officiaIs, 10cal newspaper journalists. 

CARDI/FAO/IICA/ISNAR Workshop on Strategic Planning for Small-Country NARS. Regional event: Car
ibbean.Sept. 2-1-28 Kingston, lamaica. 25 reiearch It' ile,"fromi Bahamia, lIarbaIOs, Grenada, (Guyana, I laiti, 
jamaica, St. lucia, lrinidad and lihago, I)omiica, .,aidSuriname. 

Workshop on Monitoring and Evaluation. Oct. 1-9. Santa (rut, Bolivia. 13 research managers, including 
prograin leader, from tie Centro ie lnetigaci iln \gricola Tropical (CIAT). 

West Asia and North Africa 

Workshop: Preparing the Local Study Team to Implement a Diagnostic Review of the NARS. Aug. 12-13. 
Sanaa, Yemen. ; senior agricultural resiarch managers fri va rious institutes ill,1liOl1a1 Yemen, all members 
ofImlUltidiiscipliiiarv t.am.a review 

Workshop: Prepaling the Local Study leIan to Iplement a Diagnostic Review of the NARS. Oct. 2-3. Al
giers, Algeria. 5 senior agricultural research managers from various national institutes in Algeria, all members 
Ofla mltidisciplinary review team. 

Global 

Wrkshop: Issues anI Methodology for the Analysis of NARS in Small Countries. Jan. 2t) - Feb. 2. The 
I lague. 7 researchers and 7 outside advisors to the ISNAR Small-Country project, plus 8 ISNAR advisors. 

Research Management Workshop. ISNAR contribution to the International Course for Development Ori
ented ReSearch in Agriculture (ICRA). Feb. 21-23. Wageningen, The Netherlands. 21 young agricultural scien
tists from deVeli ping ciountries. 

CoinsLltativei meeting: Agricultural Research Policy, Organization, and Management for Sustainable Agri
culture. Oct. 1 -17. The I lague. 4 senior research managers from developing countries, 2 resOun ce people from 
0ut1tsideagencie,, plus senior ISNAR staff 

International Agricultural Research Management Workshop. Nov. 5-9. ISNAR, The I lague. 32 senior re
search leaders from ieveloping countries, plus ISNAR staff. 

Consultative meeting: Monitoring and Evaluation of Agricultural Research. Nov. 12-14. The Hague. ISNAR 
staff plus 12 advisors: II senior reearch managers and I outside specialist in planning and evaluation. 
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IV. Information 

Publications Unit 
T he unit produced 51 publications ill 

1990 (see page 57) and our mailing 
list experienced modest growth to about 
4200 names. Apart from editing, 
designing, and seeing manuscripts 
through to final printed form as official 
ISNAR publications, the unit edited nu-
merous papers for meetings and con fer-
ences. During the year our staff also 
wrote and produced four issues of the 
ISNAR NwsIhter erducing 

Early ill the year we were saddemed by 

the death of Albert V.J. "Bob" Martin, our 
long-time friend and French editor who 
joined the Publications Unit in 1984. Bob 
had retired in late 1989 and was working 
on a short contract for ISNAR at thie time 
of his death. His contribution will long be 
remembered. 

Following the introduction of personal 
computers in 1989, the unit consolidated 
its computer-based operations by intro

more PCs and training several 
more staff in desktop publishing. We re-

ISN,1R's liI'r'irY coll'ctionof 14-50(0 U() o c fic,,;s oi l thi, ,o,, iza ,i , ,naonap'n14i ,'ricuItural r,'s,'arch. 
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cruited a graphic artist at the beginning of 
l 99) and purchased special software. 
These actions resulted in a major ir-
pro\'ement in our in-house -,rphics ca-
pacity, as well as substantial ,'ost savings 

ill the production of publications. 
During the 'ear, we also took several 

steps toward the introduction of a new 
corporate visual image. This annual re
port is a concrete example. 

Library
 

The ISNAR library serves mainly 
ISN,\R staff, consultants, and the l)utcIl 
scientific comnmunity. It also responds to 
external requests from research institutes, 
donor agencies, and other organilza tions 
around tile world, 

The libra ry collection ilcreased bv 
some 4000t CIOCurllentS to a total Of' 14,.500){} 

in, lt). Because thet, collection is small 

and its subject focus is the organization 
and lanllagelmiet of research, we rely on 
the services of outside libraries to provide 
many of the documelts needed by our 
staff. 

During 1990, the ISNAR library coor
dinated a joint effort by 18 international 
agricultural rescarch centers to identify at 
least one depository library for their pub
lications in each developing country. By 
the end of the y'ear, libraries in about 100 

countries were actively participating. 
Our library also worked with ISNAR 

program1 staff to Lie ',_,n c study of how re
searci information is managed inl small 
countries. With support from CT,., We 
will carry out ,a number of case studies 
and consultations in 199)1-92. 

Computing services
 

ISNAR's new premises were wired 
prior to our 1989 office move to support 
future PC networking. That future began 
iil 199(0 as .,e took other important steps 
to replace our centralized WANG system 
vith a PC network, 

A DEC VAX 3801) computer and an 
Ethernet network were installed to con-
nect the first 25 personal computers. The 

network was subsequently expanded to 
provide access by a growing number of 
PC users at ISNAR. Many of our laser 
printers were connected to enable them to 
be used by IPC users for the first time as 
well as !v WANG users. 

Tile network will be expanded in 1991 
with the addition of more than 51 new 
lCs. 
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ISNAR Publications 1990 

Publications about ISNAR 

Annual Re'port 19,L. May lIY-,()0. 

Rapport Annuel 989. Octobre' I90. 

Infornie Anual 1989. Octubre 1990,. 

ISNAR Newsletter No). 12. ,uary ltg0o. 

ISNAR Newsletter No. 13. April 1490. 

ISNAR Newsletter No. 14. \ugust 1490. 

ISNAR Newsletter No. 15. I)December 1991). 

Catalog oft 'ublications (trilingual). July I . 

Conference and Workshop Reports 

A Celebration ofl ISNAR.'s First IDecaIe. Tet (t 
speeches b' Maina Wanjigi and Jan Tinbergen. 
ISN,.\R's Ienith anni versarY Cerimini1V, .l,i,, 25, 1t00. 

Mithods for I)iagno sing Research "v-stem Con-
straints a l As ssing th' Ii|pact 01 Agricultural Re-
,earch. VO\'ltus I anI II. P'rceedin.gs ot (11V 
ISNAR/lNtpgers Agricu ltural lhchnolhogy MIanige
mn,) Workshop, 0-8 July .4 Rttr, UniversitY, 
New Jerse'y. IS\. I990, 

Organization ani Structuri ot Nitional Agricultural 
Ri,earch Sy'vstems: Sewlect d'apers from tie 119 I o- 
ternational Agricultural RNeiarch .Management 
Wtrksh p. line 1 990.) 

The Technology Triangle: I.inking Farmers, Technol-
ogy Transfer Agents, and Agricultural Nesearchers. 
SL:niimarv report if i, international workshop hield 
at ISNAR, Thie I Ligui, 20(th to) 25th November 1989. 
September 1990. 

Working Papers 
No. 31. Organization and Stnicture tif Arab National 
Agricultural Research Systems (NARS). May 1990). 

No. 32. Overview of tile Organization ar IStructure 
of National Agricultural Roesarch Systems in Asia 
July 1990. 

No. 33. Organization and Managenent oif Agricul-
tural RL-search il SUb-Saharan Africa: Recent Experi
ence and Future Direction. Siptember 199)0. 

No. 34. Decentralizing Agricultural Research Man-
agement: The Case of the Regional Consortia in tile 
'hilippines. October 199). 

No. 35. Structural Linkages for Integrating Agricul-
tural Research and Extension. November 1990. 

No. 36. problems and Solutions for )vcentrahi,,g 
National Agricultural Research Systems. (Cc:tober 
19901. 

OFCOR Series 

Case Studies 
No. 8 - Panarma - Organizaci6n y Manejo de Pro

granas ti, stigaci6n n Finca n el In tituto dc 

lnvestigacion Agropecuaria Lie l'anam, (IDIAI'). 
Agosto 194-(. 

Comparative Studies 
No.- Stalft Management Issues in On-Farm Cli
ent-Orinlted Research. April I190. 

RNesearchII-\tin sin I.iais n Officers in /a rbia: 

IBridging til' (ip betwttn Resiarch andIi'stensi i. 
)epttnbLer (.
 

Research-Technology Transfer Linkages
 

Series 
1)iscosSiOn I'apers 

N( . 4. The Impact of Improved Institutional (.oordi
natftin oin Agricultural 'ertormance: The Case Of tile 
Narifio I lif 1,hianis in Colimbia. January 1990. 

Ni . 5. InhrmalI inkage Mechanisms and TCl1ntl
igy Transfer: The PACO project in CCite ilvoire. 
May 1991. 

No. 5f. Mcanismes infiurmels et transfert Lie tech
nologie : le cas do projet 'ACO in CKte d'voire. Mai 
1990. 

Nti. 6. Managing tile I.inks between Researclh and 
Technotgy "Transter: The Case of the Agricultural 
Etension-Research Iiaison Service in Nigeria. May' 

Num. 7s. Efectos tie los Cambios Estructurales en el 
Ministerio ie Agricultura v Ganaderia ie Costa 
Rica, Sobre la Relacitin Entre Investigacioi v Trails
ferencia Lie TeCnologia ell Maiz. JuliO 19 (1. 

No. 8. The Training and Visit System aini the Links 
between Rice Research aindl Extensitii in tile Matara 
District of Sri Lnka. October 19 ) 

No. 9. Integration and Overlapping Tasks: Some 
Cases iin the 'iipns cbr1.0 

e I'hilippinI'S. Octiber 1990. 

No. lOf. I-ffii.acit,6 die M('canismes de Liaison et 
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VII c COS,0(i:"Ipt'dI cIhiii :geii dItCZOIS ,InVmiCOIc-
di' IdC(7)t' lI\ 01irc. ()cttibcr I

tIMOi. 

Training Series 

I llinilnRt,nrt Mlanag'int "S'ric'. 

No. 1. Stratcit. Pl'anning for IHuman Rcsourcc. in 
N ational \ gricu t Rc..ci rch stein,. ()Ct IlkruIri! \v 
I Lt() 

N O. 2. SOLldIl/,it 1011 10 tLlIn1 \ l'\R. ()tli'b r LK . 

Ni'.1. I'i'ni .\.l'c nii lriiiic~ 

No.1I. 5taffting RI i.unircens and taffing I'vram id 
for th, l,,n,,ii iio Nationa 
Re',earch SVSt tcm. :\ (aSV 
N. 12. RVL i ie Ic t an 

11,Irtmtnt of Agnrincntrai 
'tmIdV. (.)ctihir 19)'NM. 

Agricii ttiral an I iv'.,tock 
NndV. (.)iOb,er 1111,10. 
d t-0htii i' Statt in I' I 

Rsmcth, Mlaawi. A (ae 

O. I. 1 h' I 'rac it ict I to b r I (M). I )cL'g,In. ( )I 

No. 14. I'crl lanic , I\'..' :tiactor'- ftr Agrictl]lt'llt 


l,11M.tiiraI R'.ea i tr'.. ( litoiher I 

N~tzeiaI:\gnril Ni. I-3. di I'c',.,nai nox%o'ilali/iioi: Iclltl trllinttiNt 1.1.lonic ,p t i t it Ir, Il ng Ili\.Itional .I\Aricii]I-\O.I,1;. )IC~r I'V S011 10 

tiira IRk ,,tI-uI h ,.tcm , (t) 'ther j I O] 

'Ku. Ii'. I .jiel-ail, c ,,\lliii.tragai/Gi.t~h nl'-, 

\ . (. r.ar it ar r I)ctiol p it. ( tu 'cr ,.\riciilI r -. l'lrcVI hrdiio. .)itnhre, it no. 

Country Activities 
\o t), i'iiitr% Repo'irt: I t-othi, V ctuihtr 190IW - .\naIV'c til I ,R,40it- 111VI-LllSiViV\M011t 'v'.tnit N at.n tiiNt'chcrcheI' V)Lrh 

\. 7 oiiitrv Itport: /11n1at,\i. V)ctu(cirl l-l. ..\gronoiliut, di \llii. Rapport ai Ninistert di 
I'Agricultrc, RiVpIIiikilii Lili Mali. janvicr IY(). 

.Noi. l. Ri \.AI). ( Ittiher' Ieport: li/,.ia,I].
I "itl ;( ) ,AItratcgii L IFdatv (It ",tmialia', Nationial ,,\

ricultmiril NIt-cari i'lai. August Ii19).
N i. ti uiio itr .' )tt JIhr I tltliI tpIOrt: lA l iM1',i( NI - tcvicl itlkIt sixini'. ,.gricttura I]Nct',irch 
Nou. It. (i tliitrY Reptort: ] 'lt'\.i ai. ( )ctihcr I99)i). )v'Yttll, N i ' iui~ir I1t11. 

Publications outside ISNAR 
jIll). 

settii g. ACI .\RISN\ 'riject ]',Lpcr\o. 18. (.,i1-
Ivrra, Australii: Ati'utralii (tnrt foir hiittrnatinoil 
.-\griultllra I[t-.c,irh. 

,\A'tilln, .I. Rc'Scarch ht'ntiits in iniltiniarktt 

litutt'-iric li ll . titit tVl IhcI .taic ut0 gritultural 
rtc.carnt Ill 
I.mllihi Ih', l tion"24 (-) 1

tciiplnactinnnitrit,. 
I.)''.1 

I iitiunAliit\' -

ltiintt-[riciitmiu, C ill 

tLral r,'ScarciIlinl'th I:ii 

IcL-.liii[tiuttit. 

utOllpii(-i 

ct 

iiuiitv 

agrii 
iniii it-

vel1iing tuintrit-. Ip'pir prstlttd it tilt, 
C0iCllicrt'ctt'clil AgritUitui tA d c~ --a I t Nstrci 
Wioi Lttlit't( tiitrt, hcr .\grUimlti triINrttt,,', Lii1-
\'cr'.it v iii N'ti, ,IHI~' I thu-I.ti in )ctmhtr

vuritv il c~din,S D-1 knilcrI (O.FlVVhc\rri,i, 

o li, ( 101 cli 
antd thtir impict (li agricuIltLirai rtscurciu, -'Sttm. 
Papcr ct! i\'crvtd ,itlic Lnicrsi\ Ithlciai, 

lk t'-I:rtcin . e.-L ici, 11111Ovitilln 

it VVitcrho, 
Italy, I - 2 FcLhruirv 11014). 

B3lit,-FriccL]iiii, Vi. Il ;uPCnI.I ic ROiI Llcr 
AgrarfrLchunLig tur 1IliLI\irtsciia ti ch c [lt\lwick]ilng 
- PrioritItci ll ltL Auilgalhcn nlationalcr ti linter-
nathinal, r Ag rarforschung. I'apcr presUcltci dt the 
Iiohnheiner lrtopentag, 7 l)cCmber I99. 

M.Iiullihia, iB., I. Colliin, R.I.uin'.sert, A. Kissi and 
A. I Il,[Iti-f. 'rgramm ' natiin, Liu rechurche: A 
lng-ttrlint, stir ]'ohivier. ihat, loiroccoi: Institit Na

tH0ui,11 cit' IiNItcicrciht Agronioimiqut,. 

lriill , I , A. I'riihhard ,Illit ( .J. I'er! cv'. 19M). IS
'sie.t iortht World Baink lit: .t\'itiultiril Nteiuhi'&iil

( )j~plirp ll itO PIO'r I I'i'I'll ,'uul, clitt', ifo ith' hzu iteci 

(,.I.Ii-rslc. W ii\Viiinr. LIK. CABIhintirnaticinal. 

Craig, B.I.anii I'll,',Irdl-v. 1490. NIltiLIIincLii,iii,1i 
'utpuMtt indikc. 'illI'aper Nio. IPi)-0. N. i'aul, MN: 

Liicrit it \hll1110t,,a)epirtmt of Agriculiural 
,iIi pli dApp i li . 

R/.(;. 14 40l. 11nLcr-ionltS pfiblicas y' 

priVi4 c Lin iinivesIigaciin siolhrt mai/ elnNIeico v 
( 1i1t4it1lu,1. I)0LIiiicft0Lit' "ilrilhio,(I.I\iNIYF P'ro
grrhaia it' tInIII i \oN. tiL)(I .'.tIcl: Ctitrio 
Ilittrlci'11,1!, tic, \ cci' niracntc i, Mai/ 'irigii. 

Lcht'trrii, R.( . IW'R. IhiIt I investand private 
nitnt' illnI/c rtcarc li MxiCO alid GLI,1tin Ia,-. 
(IM T -EconoiuicSWoirking 'aper \i'. 90/13. 
NiL\ic(I: 1,clitri hlit crnaicioinial tic,I ejoramitIlte de 
Nli/Y'lrigio. 
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,lgrmii liitlit di I,"-, VS lb-ptinL \-"clipi ig tii In: Aliail 'tlt
1,41 dt'1vc n 	 lIIril',. It k ,' lI atlt 
l I It' .I ot ,utl 	 (,IWl)11it I t ' IPI I pl. llllr ',, t' : %l,+llIV 1M des'.' 'S,,1Ll',-, OP , lt I(th l\ I/ I hlt.ill 'p 

C'on w (123): 0-1).. t'dit+d 1I ). K,ii iioivit, Bouldicr, C('): ,Vt+,tvw.ic
 
Flittt, I1. 11d1. "h'0l1n ,v 111Ii) .\griculturali - Krre-r, Ii), l ihrt, d'n iiti+, d ,
 

a itlih iittlt'vt'hipailg: ciitiil't'+: [tfit'r'ici ,tiltrc~q- ditvtllh iI+,lnt ]il+,iiii
.i I iilH / )lt'* .- I''.il £/ui 

Liin, 5. In-n(i. [~lt,,.tt tdtx' llJio c ch~iiaii t,iiiti - Kt',Kiiitr. C. I I)(I).t-itltk. r kit': lc".ilt'i\ pIldct? 

ttltiiln,l :V10111' Ol 111,rtIkd iO\ III Ill 	 lil11t"t' ,, ItM C. 
 1,10111 t hmlh,. i tPd.l.tthtN b i. .,4 i~: 

,gillhrItg at 'i p \o ' le . Paul) MV.- 1e'. ,110-40,lgt.
lina'.orth kgIici t ' 1~iId',Lnivctr,.it\' OtI, I )C tl+, ofl -101 ica 	 tciilofl\1inn1,,C 11 V ilt 2().,.\fr,t ?V~'ultiu ,ol I~ ,(1 (4 14~i):8(alitid o po 

and h.\iolit'd inn.I)1L)). 	 'hatahl K r, . I, v lli . .ttiii v W,t 

klt .gii W In.HI (mml ttn IIIOOIn A, .)IimII ,I~t( l l- Kriiit, L. I '('). LVk ivi r ICll ruits L
itt i iti t dn,) 

hina'a I irillur'. I'Itil L(..W ,ti KtiITr ad r,) ; \l ( i,. I'll. 	 l:UI ',-v%l,.tion tilglgttntim, pro-

I lrl, , . 0)) . I' i- Wltj hikgig, i rIg I , t ii )( ig 1:1i P4 v e,h I t rlI rIttil C Mid ai a t i i d u Ii-ill-
I0ll.il. lw li- 1 ):iii tC r

ill,i t i tl ,I l a. )) i nlpa t ith gro cth r l iIIt 


Fan , ;Agl1iiiil'i it . iIi lI r itIkII\II% gI w 11 i diiim II-II it Ii lit, I \c roI rc iiiai
111)r g I 	 ' I-tiinh:CI tiultu tlli'I 1tll ?i t liititmll gicut,unii. Q'l iril Ia . Iillr. ('tlllllt ,-itor l n it ill

)wiii 71 (2).lrth, (,r'l 211)1): 1)11.- piii 'r ,

Ihh
't'll'11-

( i lN/d V. ,Il I r i t)ltI 	 a1 l l2i1 . it r il, I 'V1 h ,n Ki htL. a owN ir 11 12 

,Miid Ari cultrl ,i h, cil'rV : L i tt-Lt 	 ni Krll t r, (.ci Il 1. 1)inaiic n i ul l vrsth.m' 11nl12l t rcii 	 (1r11,1111.n114 IC lot"i t c,Illilitl''ti ' c,vrt lilitng . 
.
Agi c It r t\th,IaI 'cli 	 Ill: (, k. ''alllMn ,ill\ ' lit, n rtaV, 1i ( . t VI \i Iit'n 	 nIII .i l crria. re lh .i tLr lct'lhlllml,\'l'.~ ~ lU~~ ~ ~ ~ ~''~',t''llllh~ ~ ~ ~trI' l~ilt', OIt l ,,\i1C,Ill1tit+It

L 	
tll#'. ~\l'w ~ rlgt, '1A 1011('14,11,1Li' 't,

it ul i) lla tNi ik'ill 	 allr-I n', C' . an t;lJ. tin))L' . lI' t pni,ialltc inl ai t tlli r t I I111i1111:10 I h1ii- N, .ir iit-d by'.\ 	 l L ingrrill-:im I i)., ,PA UL~ngrt,l]...\11,rill, 	 Pt aW'l,'ITC\ .)rittl]-	 S. IggS, R.I.A,g MlC'.\lIItff . hwklt lln4 l,1.r , l %\. 199. ..] 

' a tiontitntorn/ain nalhird, liniiridt' Idignvrtticii enl 

I l nrir(; uda ili rldBank Itrit I ltri ('a1rdtv, I ' l1i r u't'iO: 1:1I 13,)lit Lit' 

t,11-Ctc , \Cllogvt ransIti r ning Protr ict ARI IT :R',- c] a,. Ia: nrt roa lSi ' sl.\'tnitl i lii r itn 

i, I).I(). 	 Re,- ; I 1 i.iiiCtlIh 
p 	 tien 

,
pcricct'h rtimi , ilhIgUtllIt'llimt i '. P t'lit'll sAMtIx'tII II i'h'lulilbim ian Illd 	 Ihunal\' I i1\nI% PC ill A 71 Il'i 
MLlt-kMi re\ it'%' pal r. lal' ,t ,Colliild. \'l,'lllm IF N l l.\' ro- I11112) ll 	 (r lllili 

' It'ISl'h)bC'dih'd 11VA. ILtrnin l i Ilo',6,
1). lN00 I (itliorttll, tl l. mpnlact ,grictlltrl] rt,- RI,: litlihO IIllitll'it J IO it' (C 1O,i~ 0i0)tratiJli 
sc olc : A ,t'td t i ll i ii. Q M 0 011rt |p ,.\ric t ihr hl pI)L t OprtiOCu 'Iu h 1r ,ariI,I i mri. 

IlInte'rnhathiohal 2i( 88 101i. No.r7l.,"i It ): 	 r tiii i 
ISNA/GO~lent rm L'IIVI. L'11\', .N oi, I.()ri/ ind I ..',i Ill /)CI . T hvLof ILL~jI. N a- i rt W;\., I rdV ,\' 

lt il 'Oil icu ltu g row th.ionll A g4riculhtrnd ,R , irc lProjec: i-Itr i llt ill w ig ,n a g r4 ralI
k-wi I ll ll Chim,WM(lhlll01,'('c'ot \ (frthcolmin). 

view, 11-12 litte -)L,,,. Nalirolbi, Kenva: Kenv'< 
icu .t LIu , 

JIIICSG.J C. lld N 90 ROL' f tI,, riv t Lvalhiatioin rt, I:OItliid 

A glr lturall R tLt,,aCh InI~ ilut,. 	 (.)t nl1hkt , I.T. ind 1.G. chev rri. I L)L)11. n)L!lidl 
PCIICV 	 tl igrictu' ltiraI t,irchl: lln,, il

J.inct,.i: Agricu lev l l log. )p m Ih |mrt( dicalors 	 No. 90)-40, Ft l.,llura i Iuk ,t? ,and u14,. Itdt1',)i)Lr 

I nt'ri vnl/1 UC('lll01 ICIlI 0 tti d h \ (.J. Pfers \V 111g Lt l, IL t lntniOfltt 
I , 

c ' h,, , nl,MII: M iCh ig , an . Uni ersit ', -pari 

lin gfo rd , U K : C A 1BIll ati a griculhu otn ,.( 1 ,. 'A 	 -,"F o mnic 

K ainitowitz, 1). IPlacing4 arch iP.GinIL1.ROW 1t10011n.1990i.IDt4tlpmn t of+i1990l. iglricult~ral re ,se Ialr e ,v, .

t ,lnfffIin ,o rganizatio~n: T]wole\- lral 

p erience tsfro mn m b ia . tio~n id ia tl thiiVJ~trsIVetIV .li yjpo licl/l 

alnd tvchnl ll' oil 	 national ag riC'Ll ru ,w ,rcli* stunil l ian interna-
Co lo P l ich,dm inis hia ,m tio l I ,cli t t, , : 'li'(1h11olox 

V)t'l'opltn 199-207. I 
unStainablh ht IFITI PolioyBriefslt10(2): 	 for ,agr ultural\'tzvlh. 

Nol. 7. Wa shingtonl, FooLfc P'olic'yDC(: hllt'rnaltionlal 


Kainl owi1z, D., td. I 11))),Making Agrictil- Irchit link: Rest l Insitue. 
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Pardey, IP,., J. RtOWeb'm Mnd 13.1.Craig. II trcs. A shv. Villingford, UK: CABl Inttrntlional.
 
yard:;tick for irtcrnationa cmparison',: A,.n applic
tion to national ,igricultural r'.-e,rch \1pcnditt r , '
 

CukJnlk: A tsiL (t thei tropic . M elbourne, :\ustralia:It : I'ti: o i l)t''ti IIMc'il Will Codu/tit l 0 1m,' (forth-
lnkat.coming). 

Persley, (.1., Vd. I 4l). \griculttol bii technot : tra\, C and I.(. cheverria. I1N(. I'rivatv Sector ,ag-

Opportunities for internationat dtvl'topiniit. V1, i r 4- Itor-MI,n Mlid tILLtOmogV trmnstr links it) 

linglord, UK: CABH International. de\Vehoping countries. In: Alallo,,th'ImmA: Am,Itiuil 
'ut'lltt MollWlll'hlollg 1 OOtc I d(VC''l~lutu ltoulltrl( s, 

I'erslev, .!. IQ1. BlOuV0l MIenid's gardcn: Biiettcl- t'dited bit I). Kaiimowit,. liouldcm, ((O: W\Vetvilw. 
nology in tic scr'ictoil world agrictohrt,. Va Nllinga

a researchtord, UK: CAB Internatio al. , 
trainiii,4 court-, to WvbLt crop managcmcnt, oil 

I'erslev, (G.l tlomt.k ,-, thr intcHrn' 0 aIlI d vtoh~p- it ll I iooiit I lnu ttopt ILI(): 72-7n. 

ml n t agcn s ,:. In : A grico ltt uralo lrat I 1i . ( ) '- 1g a. .)p 
portunities tor inttrnatjnat,1 di cltpmc nt, ctdit'hd l va .l. Niatata. Il~L. Nc,,airm pro-
C;.. I'erslv. W,1ilinihrd, L K: ('All lVWm/,ho tiA litcrationil 	 gramming. In: l'lkiiIm,4 I ait , t I-'n, 

the ' .iimml-:ihI lot I -11 n d thc i('lm'tiltmIll (ItRc 	 /mu'lmt 
I'crslc ', ( I. I ( . t11h iklo t ,intl hn: IP'rui,,ptrltv t,'W \Itimm l .ItiullM u'lh I ',,'I 1 /'ioll',t. t-ditt'd bv IN. 
1Vcrt ? I',aper prt,,-satd at ((;iA\A ICNhni ct, .\L I- Ra, I. \,iroii, Kinva: Keniva' A,rIcLIlturaI Rasearch 

,,orv' Coin mittc.C ,lctilng, tIAlL1n, \ igcr,, II-1-1 In-titutc. 
t.loo t1990. (a 11b rri, :\t ,tra l . A u ,trali,n L'ntr eto rt' 

tnternationat AgricultUral R ,.,arci. tlrpi tI'. Int (IL.I' rdl . IOtl. T Aiin rltion ardrtrint er it1 ,agrict I iur,I 	kmtc,'l ~gt,: A\ Iibtiom,ctric 

]'rtV, (G.. It I lar ,ing bottc,:hnnolog, hlor tilt' ,tUIIV ol a rc',arImh network. I,oial ot Ilotimithtoni 

Third Wm rld. I'Itm ',, iI l',um, 1ti-P l)ochlm umtlt (1): ,'hC I 11): 1 3-l0,l.
7-It. 

\ILrih. I1.1.1) a111 W .A. stoop. I-it) (lan g-. ill 
l'ersle, GI. and W.!. I[',.1ack. I 1I I3L0. kit \\cst .\trican savanna agricUlturt, in rspon-w tolkhniho,, 
Ior bankr ,. Iti: ,'l\' tiltotcl li'hpol,\u gro.wying 110ip la1tion ,mld cottining tow raiinfall. A,
tit's tilt IiitepiiuitlOpi l t, C1':'il (;.I. iiltid iit', I tls'w'4iI, lm o 31: 115-132. 

: (illrtimi- ,0 
o 1 1it.d b t'cr-	 iiinl 'i l 
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ISNAR Consultants 1990
 

Tonyawo Aithoard, NIinistere dt, lII))',eInleit ULganda project with the SOCiCoonlic i'erspetctivts
Rural, "ogo. Assisted in preparing .1 cast' StuI' (it alidinsights inieviloping an econonita lyirea listic 
tilt-national agricultural rt-earch ssteni (N' matchinllgRS) ili reearch inaster plaM I Wit thi, current and 
Togo. 

Julian Alston, Lniv'rsitv ot Calitornia at ),ais, 
l...A. Asisited illpriping ail .ARISN AR111 A 
project 1aperiildaOin pan,1ioii iiiiiial for the "ri-
oritie, tor Agriltulhral R,,i rth- nlinlstript int 
brouglt it illto publitat lii staidard. 

Gusta vo Andrade, Rioni. It,lv. \tirkd o11ttht' It-
iliii istritiv' issue ii Mid prot rttore, INI.\( ;RtIlitr 
Iltal 

Ornella Ariniondo,ro ime, IhLI lclptt inalilc the
kci111mtr% L'assttli hM I \ARN Snioll-( oIIIirv pllti-

itt Ill logo,. 

Richard Bawden, Liversit\ tit k\ste'ril,n i'\, 
A 	itriha I'rk'CitL' a,siS i l "Nu r,i I Lllivt'rsi-t J 

" tit' for I)ev\lpnient; A t\'ti'iii,itit lt'rspvctivl it 
IP'N.\R heid~qiuirt,r,. 


.C. lh'leIn, llititilt ttl t Litt'titul Nluterches 
AgrikolS (I\NIRA), luirkini,ilFis I'rt'pred 1 piper 
,ib ilt the phluiuig ut ,agirkulturil research Ii 

lturkina ,sot. 

Stephen Biggs, Lni\'ersitv ut Fast .\nglia, Norwkh, 
Lnited Kin Lim. I rplred a on ttiiti ' natltirt ot 

COiiptrati in, fir til'OFCt)lN proiicc 

A.H. Bunting, Liveritv ut Rtading, LinitL Klinig-
dioin.I'rpa red a policv n agricultural researchili 
Lii/ani a; aIso p rtin tid lieL,resuilting aal\'tica 
la per. 

S.G. Campbell, C'ornell Lni verIit\, Itlhaca,L.,.A. 
I'rlularod a livt tock research plan iovering proiluc-
tioll, health, aiL nutrition of cattle, poultr,, goats, 
pigs, anil rabbitI ill tht, leOitu 'riiitvW ilh ( hItiik Li,
velpntIi nt pilicV Ot tht' Miiiistrv ,itAinaI Indus-
trievs ill Ugaiiia. 

Joaquim Cesar. Huambo, Anugola. IDeseliOpedI 
and/oir adapted training materials ili torI'ortlultlgo 


prospective resource availability, and institutional 

Lapii t. 

Mario Contreras, La ina, Departanente di Cores,
 
Iton is. I'rep, reI a case stid paper of the na
tional agricultural research svsten (NARSI in lon
dur,i .
 

Iohn Coulter, Stisst\, U nited Kinigdon. I'rodL tIil a
 
gitlelinI apeL' ISNAR view onlanning ietinir onI il 
tis, cI l kipt,aid oltieIWs,,arvpielsit sIttlelices. 

Barbara Craig, I,)lerlin Chlietge, L'..A. Finil /i'd 'Wi 
Lhapter t1ihir t A,\gritultura I IR ,Leerh Ilic' \'ViV
iIt'.
 

Grahlni Currell, Britol l'oIlVchiiit, United King
din. For tiltli,/aliiil priiji-t, ikiVtV LIol upgrad-
Itg ut laboratorv qulipiint l tlilt agriltural 
rtestarth teni ill"Il,i Ii 

Aly Rucai I)auto, Mini.strv it Ag1riclulture,, %laiputli, 
\ltO/inibiiluLIu. IT'lind aIi lhi,1agetd til'worksholp 
secreturht ilinlapuutlo, NO/allliLliltu. 

. I)ai nlia, \1,Nl, I- Iivrsit, Frteti n,.Sierri 
L I, I'repaireid a ta, L' tSiV per ut tie inationall i 
ag ricultiral restearthli system (N\ARS) ii Sierra Leone. 

C ha ri i' I)ougl as, L' ivi mt ii telh(Vest Inies Canii-
P1uI at St. A guuStilii,,Trinitld ailt liiba01i. I'rpared 
a caie slLIV pa per oi lhe national a gricultural re
sea ri-h vt i((m ii laiiica.INARS 

K.R. Ellinger, l)rvs Jtile, Aotralia. AsSIsttd in lilt' 
[Ln/,lliali priitjct by itmiking proitectioniIinancial 
resouries e\p ti'dil1 [t' availaleh to the research 
s it Iiilt' \ ' to 10 yeir,. 

l'aulEngel, VWageningen :\griculuriI Universit V, 
Netherlaintts. Wrote a iis paper ")iiterentviinth. Ag
ricultural ITechII,tihgv .vtenLiS tRtluire, I Different 
I)ESigii aid N\luageul'iit titIinkages". 

the SACCA/ISNAR project aid participaltti illtil' Thomas Eponou, Abidjan, Ivoryv Coat. Consulted 
Angola /Nhi/anibiqt ie workshop held ill Ia pt On i with the core working griouii opitie syntliesis of the 
researclh planning anid hunti risLi urct, rnailtag'-
nlent. 

Chayce Publication Service, Devon, United King-
dom. Simor ")later and Kay SaNce prepared the 
summary ifo the workshop "Making the 
Link". 

E. Clayton, United i,- .,, Assisted in tihe 

v; prtepareid 

ctinIideratioi itf past treindi.
 

RI-I1. sttld' a strat, V for tis s'nthesis ini 

Jan J.A. Feyen, Blandeii, BIlgiumI. Assisted and par
ticipalt iii the'Lin/anian project. 

.	 William K. Gamble, Nlinneapolis, U.S.A. l'ipared a 
statement on tilt' policy of the Governmentresiearch 

Ot Tan/ania for the ne'xt5 to 101sears.
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Gregory Gibbons, \ I,lItnmc, A,,tralia.ULpda1 ltd 
filtdafaba,,is on blotchnologv in fIlit, ASIIAN-nit-1 
bir CIIntricS; ,iilvi\ISL and upd,itt'd tilt. mithodtl-
Ogv scd CO~llftI*\ I'.t fti kin tilt' BIi tNIl~iio 110 
ftotcctndtft'hd 1w"' *g,\t,IN~; 1 rt'piart'd ,iwo~rk-in 

[ t o rl, ilagi-dplan fotr tilt ipovisiont ifii\ ict' 

cIltrllal biOfL lnltltg\ ,and ilfrnmation tnll 
ctttl ogv ,itlitl Oll. 

l:Ion G ilbert, i'rrtkutlkt', (,Illha ..\,.i,td 

tvtcl i n cn f NItLl, [t tnit', ht g,t I rt' prt'tl 

prteparation it tlit drift \Mi1,t 11,iI..\ riti ilh 
search Plan tor L ga id ,i 

A yel-N awulo G ninnfoll, Mhni'tetrt. 
[) r a 

StIdV pMptir of tlilt' nationil a1rII l I t',liIIt',n 

t'ii fN \RS) il logo, 

In the 

t'-, 

I. Manrakhan, Unive'r,,itIv tit liurit... Pirpart-d i 
ca.,--fiudv pavr on naiotil agriulturallilt- r,
'.,tli .'.,i'tn IN AN:X ill \lainritl'.
 
Albert V.I. \tI lidS.. I)d
Martin, ()l'g',lgt't,,-,l ,r
lttcl-iigat 'ii n nlfai.~ftt 

M
 

Ican McAllister, \t,%\'Itk, L_.A. ,I iiil'rtI'prt d 
IIlt' firt-t draft of an1()W;' )I tt tilal,i \t' '.itLIV 

*phltl;( i( 0tN. 1 ,ni I11.agL,n ,titIR 


Ion nit, McCt afferty, ( OI t,L .'A \,'.,tisfd it)ttntit 

d.' t ilt' prIiOucf id Oht itiiar. 
a ca,t T .N a mnane , \M v of . gric ulturt' , aitrnd \Iarke tin g. 

I',- \I i't''n1I t"otlht.I'rt ard , t L'lt'-'f II l I pMt'rOf tilt' 
ih1tioih,1 aVIttuII lltIIIdre rt hIV'..Itt'lliIn I [t'.ti lit, 

P.S. (ooch, (tin lnhliaf t A.lB. lilt'rliafihnal Wa- [red F.Nichols, -tfotktoti, K,inL,'., I -t:\ .. \'.,I'.t'd 
linghfu'dL, Ki11,4LIOll1 L pdatted I ptL'- ,111ti tlt11,ItL'Lltiht' i .Lnittl reptort I',ll Ill Iul/a ckI~ttt 

I( )tiLIIIilt'iio Ipartd bv tilt'AO \rft, Peter Oram, llI'NI, M.i'.liiiigtii I C")A . til-

Gerrit Jain d ;rataf,\z i'.tt'rdlI 111,NtOfitlatidt. I'It'- thlttft' adrtI\itv Of tilt''IIctittt' ald 1n11fLoll tilt' 

part'd a I't'st'arclhtitiin iatg all OIpCt' t laki, ilfaildt" llAgrit IItlirl I, lt'airt 1i ( 0tlL'i.pl 
tis eris, L~t~lktlllll',1111 l t 0 C dw in It.()ve, . i ,. L "'A..A\ i~lt'd Ill liWtt ,1a1il] 111OL1I1I,1; 

Lganda.i r(ti't 1 (li'tt lit (tt 101 I 'xRl11I t'lltt't ,\grit jltiil 

Ol \Ii1t.- the\Al )RlIt'd lakatfa. 
sota, Lt. I atl, L .:\.I'rt'p crt'da pa ipt'r\hilt h h'lkIt'd R.S. Paroda. IIIdhil \grn lfltral t't',art I [iillliut' 
N A <S inlli t f'orfn f in f t. wIhi h a frianing iitli']ilt! 

Theodore (ralham-loniar.i. L ILivtrxitv I'Iaiiig hr flit A ill 

ilt''Td ' 
in lilt' plannin liht1g r titit h piigl.iii , forflilt' -.Al )('C IS\.' proit'l. 

Arnold J. Graysoin, i hnli rlt, L niit'td ingli- Williain J.A. Pa'ntii, ,Vrctvsturhirc,, L, td King
'rparudditni. Ir a rtaiit i-tOIxtlrlth plizi tOIIIit ,l it-

ural ftrest, 1laiifiitll 't''figi-iirt'xf i% tWitOtl 

prtocessinig and prt,'.,rvafitln, Iil tiiroIiltifal 
protcition or tilt,L ganda prttit'f 

J.M. Hirst, Ilri-tiil, L nift'L Kingiliti l.\'.i'it'd inl 
adVisi-d flit' 111i/a111,i1 proltf itIlItrx! tit %%orking 
grlups in fttrmulfating tlt' rIL'It',ilhiprtgraitx Wt-

partid a final draft plain. 

Li1 Ciriitil' l Irtvzt'w\t ilit tiaoni l agricul
inral txtarl-I xvtii i ltswana; alit prtiparod a 
livitc k rx-ar',lrthpln ctiV'ring prdnLcfiOlln, iiilthl 
intlnitrition ofclttIL', pigs, aIIIL rabptilfllrv,, gLtt, 

lii in ciinformiif iifth fi-t' livitttk dcvltminf 

1OiitLV Of Aof litdustrit, tintilt\Iinifr\, tI ninal 
Lgailda. 

Rodrigues Perreira, n-tituto Nacoial dI' Ill-

Mlaputo, Iihi/a01 it ii'..Robert Kern, .\tilt, It m , L Ii.\. I'r'prt'dt1' ill- Vt'x igait'iOlt"'. Agrit lIis, 1 

nual rtptirf I i )i'l pritpa rkt aid IliCtd , rt1t flilt' 
KARI/ISNAR wi rk'.hl KnIVa,\' ffn It-p ill Oill i 111 

ing arid ['rt.,t l'aitii. 

La Gro Lawyers c.s. ( itida, [he Ntllitrllnid', pro-
vitlud hk'ga] (i t tit i tiif intrnh-ad v ict, a irttv it',. 

litin,.! privat' ind int'rnaitional public lIw, 

associatd wilh 1SX\1W'S I'gaI st,Iftil, 

Reginald Maclntyre, (tlflW,, ( ,ltOll1. Iid'i ttll-

inissitllt'd papIr. and a rt'plrix ltit'i', ofth bit-

t'ItinttgV stud'..
 

Mld h'Ih-
niilt ig, Na,iritbi, Kt'n 'am,\al'ii'd fli' agrictuihlrail 

I paopt'r 

B.N. Majisu, N1iitnt I io tIIiior5ittit a1 

rtsearch planniing ictIitics ii Kt'IiVa; wrtle 

oinpla nniig iSStt's, 1n1,ch11nisnis, a it pricidhrt ii 

tlh' Natilonal (tiuncil for Sci, nt,aIlI Ttchniii Iitg. 

'i Lpit'd 

['irf i gi it'.t, fitir filt' Allg ,i hl0a inhiquit' workshop. 

l rizii Q uirino, irraili ral<,il.i ctd IticuI

vtl (IIt'tI ani.d 1 training ihltrials in 

, ,i 


('Lt'arc1 l't. . ) fir friiing materials, 
dt'\clVi ptd aid tr adapltd liSt', ill['trttlgist; par

tc ipLl d inItil'\ igt 1., IltanibiIIIt,'\-i irkshiip.l 


M.V. Ran, \N'%\' )tIlii, India. l'rcpartLd a Ircalistic 

crips ri'scarch pIan fhr tlt' limiitrY (i Agricullur in 
Uganda. 

tWalter Rockwood, Chlt,i, Vt'rniit, U.S.A. Pre

part'd gtlidt lint,i(ii115 I vltLipnitIf It iorAsian ag
riculfural rt'st'arch imaanagi.rs;pri'parCd trainingnialfirial,,hxiWirkslitIi'tim ipx. 

Niels [liiIing, \aitiigtnii Agricultural UnivrsllV, 

NtlitcrldI. oVte a NYntIhiCsis ptipr lin "l)iffcrnt 
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tfpVS O1 CIIhnIIOigii, reqiluire dilfirinlt vp, iiif nk-
,Int 

John F.A . Russell, I wtviiu, L nit- , KimI itoII. A- i,t-.d 

i10 11 11 1 OIn'i Ill th anakl i,.,an ititl rrih-ta-
ln if, dait, dittrLii,!-d JikjiitioIIl Lt rit-jtil -

tIItI.t', JdL I .ipirvi.d tItir kti h itiit ; i r i I Illttpati',t 
Ill %%rItln] riul-.1(htLr and tpntt - ht \ARM final 
draft plan 
1-1.1.Schwarti, it.+1ulil LIli\'-rt.i . li-nilm, .( 
.\'.'l', 'd 111hd ad\ I,t'd th it Ill/lalll, 11 |plolk t Ililll 

advi.k-d tilt,.\i-'r- u, f ,Ul fi I i irul,-iti hni-, 

P r t'W ', Sc t tI'pi- k I fii a l d r- t n lii' 
G ecorge SemIrl lio. I)mc- Lal~in, nlm/,i i i (. Ol 'I d I 

l1 t c, t cI l" 'Illt I II \ n ,I I ImI tl It I l It lM il- tI kt' I It II 

IW C. 11 \/h 1,1 I tt 1 t 1h 11 l jt)ilt1L tl ' 111 t-II .11 td i t+ ' 

, I Ii u,Ii itI 

P'hili r , Seratlini. LIllklt'Ilt\ "It A .\l lll,11I d C lilt'.,+ ttcL 

L -,. \ I )OTiru iiutud tilt' It'lllr'ini nt l ho- l i q,, 
I-litI f thi ltMI'"I nmid n-nt-l--Irlh t,itli-' Ill iil1-

pr Llt a ii riiuti irI ,-a,,i I L1.- i,1ini . 

l'aramn Sivan cr-ir,Ii i - 1 llt Iik I A Luitna 
( - , .\p1 1 i'. 0 , \Li6 +-.tt1tr in, tih I Ia d a I -' 

-tilt\ pipcr ill'lii- n'iuinui ig ulttitul lkt-,,ur 
i i iI\ 

V.l). Smnilde Wti-lgi-. \thci miiiu A-'-d 
tihe \ 1t . l fip i\i ditl til t - iOit , t i u i t tilt - l '1L t I '1 i -+I 

1,-, r %\L i k r k ; ,I pMIr l~ c d t i ( ] Il 'i t ' ll 

training, puqrplt -u; pri-t+,artld 111r111l. Of ILAAR.I' W]-

labotilt n w ith tilt' difft-rt'nlt naltion~iI igrit ultmral Itr 

searchr , -.t1 -n. i d r tie .\ dVitrv L'ICVitt' Ir uri,m. 

Leopold Some, I\Nl\1:.A, ( )thigiiii]hulit, Bhilkini 

F,l-i. Irf iplitt'd ," a llltrat tit ti'ii ,rk-hp 

ItI "IX Sk-h.fn, Lit' Ni-Lu lri Ill t A p JtlOtui Lii 

RNil-titft-. t' IL'hjiri lit-, ili \iili", in Ihutitikot, \Iali; 
%%rei a irk-. l p or tfr ilt A iR L;\ AN pri 

Krystyna Stave, \iVW Yoirk, L S.A. Iriuarid mui-ri-
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ill Ind njiMIi pt",nft ltint-, for tilt, -.i-niar "tihr

n tion fllt I Iilodtin I-,tiir- t"a+lh tt'nt, ,It 
P-;\ A R i ti I i r-r 

l1 Iladji all. Iaimako, \lii]i ]',ilt( iplhi-d il ,ILd or
lli/t ik.t p (Iii "Iork.i1 I tP.v .'liVt 

' di ratit):I dL ti w ti ,i ( t, ti i''n i irkina 

F,.i. 
Geoffre y Tanse -v,I lIlldi-n Wel rk.iri-,flid g, oi-

I ilitid KinIIIdiii Pri, irid h',attiri- Iihifi-rhI , if 

lh\ ..\ l' ttltthll ll "--,1\ , r IIllLd l OtIOh'. 
Ii 

un a n u e l ). lei b niiI )nil i i iti.n ltI tItf it i-..n i-,1
Ru', h.I, ,1tl1do,+ ( .1, cllh'~+I A\nakh/(it tilt, Igri
tlltul[ rt,.tJ 11 Ill nI,4 ,ILtl\lit" Ill t ILl'I[ll+t ittiltt' 

I'll Il kll t', 1 l a t ,0 1lt-n t aIr ~ tI 

I 1 

Ieatri/ Lribe IhI I t ',. \, I\ult-I1Iliuth Inipl 
li,.inic i ,j lhl,l t t,,n r ,. d, i-t , M &l of ag,,'

uLtu111r,111,'-Cll 1h nIl,.L ,hCI T,ML otuntrit-... p'rtodulltC 

l il,. drolltf .
 
flitl W\ WI-


Sotd raiWentiel. li uIn,I.. (R I ) it d fir piihlita

1iiii ,cd hif ,liltu t.i-itlOil, t a lit-'ru

in tlt Iitldtut.iltl( )I( IN I, , ., ild 

t. 

t l Wlm d. lt , i l ,it ,i Iittid ,ii 
AI L\. I\.\N ilti' t pp'r, .11-4 pr it l'd dirctt 

c',-tl (' A"I" cl.t R ic.-,mt ht p,,r.., m 

A.M. Woudward. a,udlif, L nittli Kngdit A-.

+t Ill t l i i f il l - r t "WIt ' ,. t il t , , I / , l h l I~t t q u't lI n L i t et t n 

tulliltlt, fil- ti,l ,.t fq~nln il 111 

10 I 101u- 11I-1~tillLtll\ 

J. Worme,r. \iiidii, \,Ih rlan,.. A s-''i,,ted i tilt
h nl/mluhol i~rtljt'tlt Ill tilt' [lIt'lltliLMth 11 (11 ru '-,e'Lthiniaiuuuuu r ijif in flu d j t t n tlr 

1'-r tifi iiir tiliti, it, ru.t-. uhfop tt . 

FaIng Zliou, lit, I lugute, \lthiriind-,. 'articipafd iii 
tilt' preparatint iltfr i %t\rkWitip 
Lawrence Zuidem a, la ,I.tiig, L . A.. -,i,,fted in flte 
I- andai priv .lftIll Lit'\'-ip0In fijit it n ianiuti-r plan 
iir tlt ri-.larch -,v.ittij. 
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ISNAR Staff 1990 
PRINCIPAL AND ASSOCIATE Thomas Eponou, "Snior ()tticer 
STAFF Research lellow Barry Nestel, Senior R.e,rch 

Christian Bonte-Friedheim . Pablo Lyzaguirre, RiS irh 	 ()ficer 
George Norton, Senior R t,,Crh Director General 	 Offier 

H oard H;et, 'I VDirShenggcon Fall, ""Rt'drdl 	 Fellow (patlr-time)Howard Ellijolt, )i ut lv)ircti r A dstiat, Paul O'Nolan, Informuatiom 
(4-11r,I, R t,arch ,li 1roinigll Alan Fletcher,Se, or RNes r h t S.ptidlliSt.Illldgi lt'll 

H.K. lain, l)Depit I irct tor Ottiter, I'ubiI ltionI Philip Pardey, Senior Rt',Irh 
Gen,r ,C Lbortiol r ' tlhNAR S I)ely Gapalsin. Semiinor R PlPe, lsrwiton ibwarl 
Coenraad A. Kramer, Fellow Paul Perrault, Snior Reearh 
A1 h ini tr,itivi, )ttii i Peter Goldsworthy, tlio ()ttictr 
Luke Abe, Senior Itt',lrh Reseear hi .)li( er Gabrielle Persley, * Senior 
O ttieer, lr-iniig Covert G iisbers, Rtek,t'l'eh Rc,, r'lI( )ttier 
Peter Ballantyne, I ibrorz~ia A\.,iOitt Warren Peterson, Re',arch 
N'C uetta Bosso, tLnior RN ',l Ghazi Hariri, tnior Ne carl As..o'iate 
O ittelr thticr Khan lham, Sel:iir R'startli 
Rob,ii tougeois, R ,tartIi HLUntington Hobbs IV, Sen ii r f)tfijer, R streh l adgelelnt 
A ,'sti,lt t"aril I.) t r 	 n, ti (hoed i n roon)
Edwin Brush, Senior I,,e,irv]l Douglas Hlrton, Senior Robert Raab, RWeL',rch \ssociatet 

titcr R e,irch lit or Motlubor N alima, Se intor 
Marie-H616ine Collion. Senior Charles Kramer. Senitor . )tlit'tr ill 
NI Le, ( )ltiter, rih RLt",il 1eliC Lgialta) 

1,tah hQiiIC 
t' 1h K t,,Ot.e r t'tlr 

Ilanning Gregory Krapp, I'Liining ,nilt Ralph Retzlaff, Sitior HtS,i ri-h 
Rudolf Contan t, Sniior R'.itrch I)tehC nnLn (itiCoordina C(itLter (h, '.etd MIal11/llh1)1 tor 

()l(ti r Paul Marcotte. Senior Rtiruc Guy Rocheteau, Senior Re.c,irch 
Roy da Costa, ,\eCOntllt )fitter, Tr,ining (Oititer 
Matthew Dagg,SeniiOr RC,'archl Adiel Mbabu, **R ,,(eIsereb Fellow Han Roseboom, Research 
Otlicer Deborah Nierrill-Sands, Senior ASOiti 
Ruben !icheverria, Research Risaitch Officti Jonathan Sands, Researchr 
Olficir Byron Mook, Se'lior Reseirch A.,oei,it, 

SzIi 
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Kathleen Sheridan, -ditor Specialist Christine Solinger, Secretary
Krystyna Stave, * Research Pamela Gen6, Secretary Louise, Spenceley, Secretary

Associate 
 Monique Hand, Secretarv Kathy Sutherland, Computer

Willem Stoop, 'nior Research Fionnuala Hawes, Secretarv Trainer
 
Officer 
 Isabellt Henchoz, " tcretar' l)olinda Tetteroo, Receptionist

Ajibola Taylor, Senior Research Hans ltendriks, l* Lisa Thompson, * Secretary
Maintenance 
Otticer Assistant Christine Tipper, ""Publications 
Gerald Toomey, lFditor Johanne Hoddinott, Stretary- Assistant 
Carlos Valverde, Senior Rec,arch Monique van Kempen, Peter van Urk, **Computer
()fficer Receptionist SysteM 
Robert Witters, Senior Reseadrch Maron Kleinveld, Senior a , ,iOificer,Research SecretaryVeen, nanagelt S or(basced, Ril i laiC e SecretayKuyvenSecretary to the Director General 
(based in Ba ugiadesh) Cocky Kuyvenhoven, Secretiar\ Anita Varkevisser, Accounts 
Dennis Wood, Senior Research Bert Lockhart, *Supplies Assistant 
Ofticer, Research Management Concilio McNeill, C(entral Files Assistant 
(based ill[nudol Asst n11olecintin'n 11l, Jacobine Verhage, Secretaryneia) e 
SUPPORT STAFF Operator Anne Verschoor, " 

Isabel Nodders, Administrative Administrative Assistant 
[Is Buytelaar, At \ssistat Assistant, IFIRI Martha Vonk, Central Fit's 
Maureen Byrne, l'ublications Sarah Neal, *Sumpplies Assistant Asst/'Mecommunications 
Assistant Tatiana van der Noordaa, Senior Operator 
Richard Claase, ,"Artist/'lesigner Lwcretarv Joyce Voorn-Ogiste, Senior 
Jeanette Connelly, Senior Andrew Okello, Research Secretary
Secretar' ,\sslsialt Anna Wuyts, Research Assistant 
Willy l)ooren, - Scretarv Rivka Peyra, Sellior Setretary 
Anne Duhr, Senior 'cretarv Tracy van Putten, Secretary 
Wilhelmina Eveleens, Research Inna de Quack. * Ad ministrati'e 
,\'.stant \ssistant 
Viviana Galleno, I'la1ning ,ind Arlene Slijk, Secretary 
l)evtlhpnw~t Assitantl H illN, Smeenge, Travel 
Sandra Gardner, librarv Ass,istant (oordinator 
Helen Gaskin, - Secreto'rV Bob Solinger, Comlputer S\'stems Joined during 1990 
Mary Gavin, Central File , Manigtr Left during 1990 

.C<'.-.,,.. 

~~1 
4 

P/
 



1990 Annual Report 

ISNAR Financial Summary 

ISNAR BALANCE SHEET 
as of December 31, 1990 (stated in US dollars) 

Current Assets 

Cash 
Receivables from Donors 
Other Receivables 
Prepayments 

Total Current Assets 

Fixed Assets 

Vehicles 
Furnishings and Office 
Equipment 

Total Fixed Assets 

TOTAL ASSETS 

Liabilities 

Advance received on 
1990 Core Donation 
Accrued Expenses 

Total Liabilities 

Fund Balances 

Invested in Lixed Assets 
Unexpended Funds: 
- Core-Unrestricted 
- Core-Restricted 
- Working Fund 
- Special Projects 

Total Fund Balances 

1OTAL LIABILITIES AND CAPITAL 

1990 1989 

2,395,490 3,014,187 
433,878 300,M(X) 
361,420 420,390 
184,028 31,011 

34163 

10,153 23,234 

2,085,242 1,987,88 
2,0395 2,011,114 

5,470,211 5,842,702 

83,921 83,921 
873,480 999,902 
957,401 1,083,823 

2,095,395 2,011,114 

(45,743) 126,459 
288,641 470,132 

1,750,000 1,750,000 
424,517 401,174 

4,512,810 4,758,879 

5,470,211 5,842,702 
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ISNAR RECEIVABLES FROM DONORS AS OF DECEMBER 31, 1990 (stated in US dollars) 

Donor 

Amount 
Pledged in 
Original 
Currency 

USS 
1l4uralent 
at time of 

Payment 
in 

Original 
Currenc 

Received 
during 
theYear 

Losses/(Gains) 
Arising on 
Exchange 

Differences 

Balance 
Outstanding 

at the 
Year End 

CORE UNRESTRICFED OPEATING GRANS 

Australia 
Belgium 
Canada 
China 
EEC 
Federal Rep. of Germany 
France 
IBRD 
Italy 
Japan 
Netherlands 
Philippines 
Spain 
Sweden 
Switzerland 
UK 
USAID 

AusS 
BFrs 
CanS 
USS 
ECU 
DM 
FF 
US$ 
L 
Yen 
Dfl 
USS 
USS 
Skr 
Swf 
PdsSt 
USS 

265.000 
1 000.000 

".000 
10.000 
0,000 

30u,,7 f 
1.750,00t 
1,750.000 

250.000,000 
55.700.000 

9,00.000 
15.000 
30.000 

700,000 
0.000 

140.000 
1,000 

207,000 
27.000 

515,000 
10,000 

571.000 
168.000 
288,000 

1,750.000 
153,000 
388,000 
447,000 

15.000 
30.000 

110,000 
375,100 
235.000 

1.085.0Y0 

AusS 
BFrs 
CanS 
USS 
ECU 
DM 
FF 
uS$ 
L 
USS 
Dfl 
US$ 
US$ 
Skr 
Swf 
PdsSt 
uS$ 

265,000 
1.000,000 

600.000 
10,000 

325.000 
255.000 

0 
1.750.000 

250,000,000 
425.029 
900,000 

0 
30,000 

700,000 
600.000 
140,000 

1,085.000 

210,145 
32.147 

522.375 
10.(0 

440.122 
182.443 

0 
1.750,000 
171.167 
425.029 
488.380 

0 
30.000 

116,463 
399,699 
244,005 

1.085.0000 

(3,145) 
(5,147) 
(7,375) 

0 
0 

(14,443) 
0 
0 

(18,167) 
(37,029) 
(41,380) 

0 
0 

(6.463) 
(24,699) 

(9,005) 
0 

0 
0 
0 
0 

130,878 
0 

288,000 
0 
0 
0 
0 

15.000 
0 
0 
0 
0 
0 

Total ConreUnrnstrctd 
Operating Grants 1990 6.374,0110 6,106,975 (166,853) 433,8M8 

CORE RE1STRICTI[D OPERATING GRAIW 

Belgium 
Federal Rep. of Germany 
Italy 

Bfrs 
DM 
US$ 

2,000.000 
300,000 
250,000 

54,000 
168.000 
250.000 

Bfrs 
DM 
USS 

2.000,000 
300,000 
250.000 

60,569 
175.362 
250,000 

(6,569) 
(7,362) 

0 

0 
0 
0 

Total Core Restricted 
Operating Grants 1990 472,000 485,931 (13,931) 0 

Total Con: Unrestricted
and Restrxid 
Operating Grants 1990 6,846,000 6,592,906 (180,84) 433,878 

Earned Income Received 
during the year 1.128,515 

Unexpended balance prior car 499.228 :1 

-a TOTAL REVISED 1990 BUDGLrl" 8,473,743 -
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ISNAR STATEMENT OF SOURCE AND APPLICATION OF FUNDS FOR THE 
YEAR ENDED DECEMBER 31,1990.
 

(stated in US dollars) 

Source of Funds 

I.- Core Operations
 
Unrestricted 

Restricted 

Unrestricted balance from
 
prior year 

Restricted balance from 
prior year 

Earned Income Applied to
 
Core Operations 


2.- Capital
 
Unrestricted balance from
 
prior year 

Earned Income Applied to Capital 

3.- Working Fund
 
Unexpended balance from prior year 

Earned income Applied to
 
Working Fund 

4.- Special Projects - Cumulative 
Income on Projects not 
Completed 

TOTAL SOURCE OF FUNDS 

Application of Funds 

1.- Core Operations
 
Advisory Services to NARS 

Research 
Training 
Program Support 
Management & Administration 

2.- Capital 
Capital Additions 

3.- Special Projects - Cumulative 
Expenditure on Projects 
not Completed 

4.- Unexpended Balance 
Core - Unrestricted 
Core - Restricted 
Working Fund 
Special Projects 

TOTAL APPLICATION OF FUNDS 

1990 1989 

6,374,000 6,777,000 
472,000 688,000 

29,096 3,117 

470,132 0 

1,128,515 309,583 

97,363 0 
0 219,001 

97,363 219,001 

1,750,000 1,650,00(0 

0 
1,750,000 

7,474,102 

17,795,208 14,606,551 

3,444,042 2,493,236 
2,161,882 1,716,811 
1,380,745 1,274,938 

515,593 518,726 
728,583 

9,363 219,001 

7, 585 6 

(45,743) 126,459 
288,641 470,132 

1,750,000 1,750,000 
424,517 401,174 

22,747,765 

17,795,208 14,606,551 

68 



CGIAR-Supported International 
Agricultural Research Centers 

1. CIAT Centro Internacional de Agricultura Tropical, Cali, Colombia 
2. CIMMYT Centro Internacional de Mejoramiento de Maiz y Trigo, El Batan, 

Mexico 
3. CIP Centro Internacional die la Pap,i, Lima, l'er,. 
4. 1BPGR International 1Board for [Plant Genetic Resources, Rome, Italy 
5. ICARDA International Center for Agricultural Research in the Dry Areas, 

Aleppo, Syria 
6. ICRISAT International Crops Research nlistitu te for the Seni-Arid Tropics, 

I lyderabad, India 
7. IFPRI International Food Pol'ic Research Institute, Washington, DC, U.S.A. 
8. IITA International Institute (f Tropical Agriculture, Ibadan, Nigeria
9. ILCA International Livestock Centre for Africa, Addis Ababa, lthiopia 
10. ILRAD International Laboratory for Research on Animal Diseases, Nairobi, 

Kenya 
11. IRRI InternationaI Rice Research Institute, ILos Bafl s, Ihili ppines 
12. ISNAR Internation,) I Service for National Agricultural Research, The I lague, 

The Netherlands 
13. WARDA West Africa Rice Development Association, IBouak,, C6te d'lvoire 
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