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SUMMARY
 

Dr. William K. Gamble 

Director General
 
International Service for National Agricultural Research (ISNAR)
 

Note: Durigtk the closingq session, Dr. IV.K. Ganblepresenteda 
stanimation ofthe u'orkshop. It seeed appropriate to place this 
paper at the front ofthe report, because it recapitulates, in 
conhensedfoni, the main ideas g'eratedb),the meetin. 

I wish to try to briefly summarize a few implications that 
for me have emerged front the meeting. It is not 
our practice in a mccting such as this to try to develop 
resolutions or recomnmendatiois. 

Let me first emphasize the four reasons why we suggested 
and sponsored this mccting in cooperation with the 
Ministry ofAgriculture ot the Hashemite Kingdom of 
Jordan. 

Tie first reason was for ISNAR itselfto become acquainted 
with you to further the dialogue on how we may 
increasingly and better carry out our mandate in this 
region, to be a service to help strengthen national 
agricultural research. The second reason was to provide an 
opportunity for other international and regional 
organizations to interact with you to see how we caii all 
work together more effectively. The third reason was to 
give each of you here an opportunity to meet, to exchange 
ideas among yourselves, and to develop abetter knowledge 
of one another, your problems and your solutions. And. 
fourth was to discuss the specific subjects of the mecting. 

For me, I have rarely been in ameeting where I have fclt 
that the objectives ofthe mccting have beei so fully met or 
where I have observed and participated in such active 
discussion by all members ofithe group over the full period 
of the meeting. 

I believe we have discussed the rationale, benefits, needs, 
issues. aiid niechanismns related to the subjects of 
relationships, linkages, and manpower planning and 
training as they concern ts inthis region. These have been 

well documented in the reports of the working groups, and 
consensus was reached on them. They will be edited and 
published as apart of the proceedings of the meeting to be 
shared with you and others. 

I wish to think of this meeting as astarting point rather than 
the end ofan activity. It is otit of this nieeting that I hope 
and expect the implications to be fclt on: 

- ourselves as individuals who participated iii this meeting; 
- through us oilour own organizations or national 

systems; 
- through us, ouractions, and our work, on policy makers 

in nati"l systems; 
on the interrelationship and programs between the 
institutions we represent and international/regional and 

bilateral organizations. 

We opened the meeting with a look at eight issues that 
directly affect or are a part ofour organization:
 
- the policy environment;
 
- research planning and programming;
 
- organization;
 
- manpower planning and training;
 
- funding ofresearch;
 
- linkages;
 
- information flow;
 
- management.
 

Sonehow, I believe in each day's discussion on
 
relationships, linkages, and manpower planning, we kept
 
corning back to these eight issues and found inter
relationships among theni for each topic and implications
 
for our own programs.
 

What are the implications? I beli,. c we recognized the
 
uniqueness ofeach coutrand the nced to find solutions
 
that would fit each particular country's state of
 
development, nianpower situation, cultural, social, and
 
economic condition. However. while recognizing
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uniqueness, we found suggestions and ideas that have been 
tried ill one place which can be modified and adapted to a 
wider group. I believe we reached consensus that we can do 
more than we may have done in the past to plan and 
program our own research systems (including research in 
universities) in order to present our cases more effectively 
to policy-makers, regional and internatiolal organizations, 
arid to better manage existing resources tor a greater 
productive benefit to the producers. I believe we have 
discussed ideas that we can carry home for further 
disiussion with our colleagues in national programs, 
regional, and international organizations, which can be 
tried, evaluated, modified, adopted, or discarded. I believe 
each ofus will go away from this meeting a bit more 
convinced that even iii a snall way we can influence policy 
and by building convincing cases ve call truly affect 
importamnt policy discussions. And, finally, I believe we 
have reaffirmed the potential synergistic efli-ct of what 
can come trm cooperation, first anlong national 
organizations, aid second as a result ofcooperation with 
regional/intermiational and bilateral donors, 

lHut I hope we are also going away from this meeting with 
the firm uiderstanding that none of this is easy, or will 
automatically happen. We mu, i work at it, and ifwe work 
at it together the rcsult will be more effective than ifeach 
goes his own way. Communication. information flow, 
linkages, planning don't just happen. They require hard 

work, dedicated people, openness, and resources if they are 
to be carried out. 1, as Director General ofISNAR, can 
assure you ofour cooperation and our support to assist in 
these endeavors. In11986, ISNAR will again sponsor a 
similar opportunity for us to get together again ill this 
region. I am certain that other international, regional, and 
bilateral organizations also stand icady to cooperate with 
you. 

Howcvcr, the first task is with you. The first implication 
that is, how you work together ill each ofyour own 
countries to develop a time "system", that in its totality is 
really better than the sumt of its parts, rather than, as in 
some cases, cooperate in a negative sense and not use 
opportunitics to work together to make optimum use of 
resources. 

These, gentlemen, are my observations and comments as 
we come to the closing session of this meeting. I will leave 
with a very positive feeling toward you and the outcome of 
our discussions. I hope you share this feeling. 

I thank the Ministry ofAgriculture of the Flashcmitc 
Kingdom ofJordan for joining with us and for supporting 
so well the organization of this conference. My thanks to 
each ofyou for your valuable time, your contribution to the 
ideas ofthis meeting, and to all the future contacts we may 
have. 
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INAUGURAL ADDRESS 

His Excellency Mohamed Al-Bashir
 

Minister of Agriculture
 
Hashemite Kingdom ofJordan
 

Translated from Arabic 

In the name ofGO) the Compassionate, the Merciful. 
Ladies and (;entlemen, 

It gives tic great pleasure to welcome you is participants 
and guests at this scientific meeting, which is the first of its 
kind, the aii ofwhich is to investigate tie means by which 
agricultural scientific research systems in our area may be 
supported, and which we in Jordan have the honor of 
hosting, 

Agricultural scientific research in Jordan is avital 
institution, coming under the aegis of the Ministry of 
Agriculture. It is. in tact, one of this Ministry's oldest 
ageincics, having been set up in the early nineteen fifties 
frot an awareness of its significance and the requirement 
to developJordanian agriculture. The improved varieties 
and practices that wc find in our fanrling today are the fruit 
of that auspicious beginning. 

Until relatively rccentlv,Jordanian agriculture relied on 
traditional expertise and experience, to the extent that there 
was a prevailing belief among our farmers that these 
methods could not be changed. lut that has lately been 
showin to be invalid., with advanced farming teclnology 
and practices taking their place in our Caring. Fhe farnier 
has started knocking on time doors of research and extension 
centers, seeking advice aA guidaice. As aresult, output in 
certain crops has increased to tile extent that we are looking 
tor ways to handle the surplus, 

( on0scio1s of the importance of merging research and 
exteilsion together, we have brought tile two instittltiOns 
into one. We are satisfied, after all that research is the main 
support for extension and, conversely, that extension 
constitutes tile long arm ofthe former. Thus agricultural 
scientific research has assumed its new guise, andJordanian 
farming must rise to the challenge. 

When1 tile concept of food security is put forward at the 
doniestic or regional level, development, improvement, 
growth, and self-sufliciilCy collme to Mind.Flow are these 

to be achieved? By imported knowledge and experience or 
by trial and error? In the long terin, importing know-how 
brings its risks, whereas trial and error (i.e. scientific 
research) has at least one virtue, namely new generations of 
researchers and specialists are trained and taught. 

Jordan's Situation is like that ofinany Third World n,".ions; 
she faccs a torrent ofpackaged technological offers, 
outwardly a mercy but inwardly apain. leing carried 
away on; this current means intellectual subordination and 
inertia. Wc really have no alternative but to be self-reliant, 
scientifically familiarizing ourselves with our resources and 
so proceeding to study the problems, determining the 
priorities, and thus i iiplemen ting tilesolutions. And not 
only that. We must proceed in that direction with 
dedication and patience. We can make the leap, but ifwe 
fall, it would be violent and perhaps lethal. 

The M;nistry of Agriculture has nurtured the scientific 
research agency and assun ed its welfare since its inception 
in the early fifties, and within its meas has provided it with 
the support anid expansion it has required. That will not be 
forgotten on this occasion, but wC Must also record our 
thanks and acknowlcdgment to all those Arab and foreign 
organizations and institutions that, with us, have played 
their part inithe work. 

In highlighting the principle ofparticipation, cooperation, 
and the utilization of others' experience, the Ministry of 

Agriculture pinpoints the excellent cooperation currently 
il eflfect between the Research and Extension )cpartment 
ald various institutions. A11ong these institutions, but ilot 
exclusively, are tile following:-

Local: FileUniversity ofJordan, Faculty of 
Agriculture 
The Royal Scientific Society 

Arab: The Arab Organization for Agricultural 
Development (AOAI)) 
The Arab Center for the Study of Arid 
Zones and Dry Lands (ACSAD) 
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International: The International Potato Center (CII) 

The Netherlands Potato Center 
The US Agency for International 
Development (AID) 
The German Agency for Technical 
Cooperation (GTZ) 

Regional: The International Center for Agricultural 

Research in the Dry Areas (ICARI)A) 
Despite the modest nature of the means and incentives 
available to our Ministry for agricultural scientific research, 
it has been possible, over not more than thirty years, to set a 
number of landmarks on the road tollowed byJordanian 
farming; for example: 

I) 	The introduction ofmodern methods and materials into 
the cultivation ofcereals. 

2) 	 The introduction ofcovered cultivations, now at an 
advanced stage. 

3) 	The introduction of high-yield root stocks and varieties 

of vegetables and fruits. 

4) 	 An increase in agricultural output by introducing means 
to control pests, insects, and plant diseases, 

5) 	An increase in the irrigated area, as a result ofsoil, 
water, and fertility research. 

6) 	 Awakenin- an awareness ofmodern Farming among 
the farmers themselves. 

The course ofagricultural sc.-itific research calls today for 
appraisal and assessment, as is the case for any other 
dynamic institution, particularly since new variables have 

come on the scene. We, in our situation, therefore, 
welcome the initiative taken by the International Service 
for National Agricultural Research (ISNAR), which is 
devoting itself to offering advice to agricultural scientific 
research systems, for their development and the finding of 
solutions to their problems. Accordingly, we welcome the 

holding of this seminar in Jordan, trusting that thereby 
constraints of and appraisal for agricultural scientific 
research systems in the other countries ofthe region will be 
brought to light. 

In conclusion, I reiterate my welcome to you all. I thank 
those ofISNAR, headed by l)r. Gamble, its Director 
General, and his associates, for their fine initiative in 

holding this high-level assembly injordan, wishing you all 
the success in your deliberations, and our guests a happy 
and comfortable stay in our country. I hope that this 
seminar will bea precursor to a series of international and 

regional activities aimed at the support of agricultural 
scientific research. 
Thank you. 
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KEYNOTE ADDRESS 

POTENTIALS FOR STRENGTHENING MANAGEMENT IN
 
NATIONAL AGRICULTURAL RESEARCH
 

Dr. William K. Gamble 

Director General
 
International Service for National Agricultural Research (ISNAR)
 

Your Excellency, Gentlemen, specific problems relating to individual components of 
their research systems. The work includes examination and 

l am very pleased to have this opportunity to meet with recommendations concerning issues like planning, 
you, to discuss the potentials for strengthening programming, structure, financing, staffing, and the 
management in national agricultural re-'arch. This linking of the research system to policy-makers, extension
 
workshop is to deal with three specific aspects ofmanaging services, producers, and other groups.
 
agricultural rcscarch:
 

ISNAR aims to improve relations and to provide the 

i. strengthening relations between national agricultural bridg,:s necessary between the NARS and the outputofthe 

research systems (NARS) and regional/international international agricultural research centers, as well as to help 
organizations o4 sirilar concern; promote cooperation in the field ofagricultural researchbetween NARS and donor agencics. 

2. natprovin linkgets bet NARSand theiroVii ISNAR's program consists of four main activities. These 
are cooperation with NARS on development of their 

3. improving manpower planning and personnel systems, research on agricultural research systems, traininglimnpw 

man ageimen t in national agricultural research.
 
mampr entg patonnringuad pesarch. and conferences, and publications and information. 

ACTIVITIES AND ISSUES 
As a part ofiiy presentation, I wish to say something about
 
ISNAR and in particular to note some ofour findings 
 In its first four years ISNAR has worked with 25 to 30 
concerning the essential elements for agricultural research countries which requested its assistance in review, analysis, 
to deal with these three aspects. and planning of their NARS or major parts of the system. 

These countries represent a diversity in size, population,
ABOUT ISNAR and agricultural resources, as well as in the range of 

organizational structure of national agricultural research, 
ISNA R. as many ofyou know, was established by the political systems, and socioeconomic conditions, plus a 
(Consultative Group on International Agricultural geographic balance. 
Research (C(;IA R) in 198o. It is a non -profit, autonomous 
agency, international in character, non-political in In working with these countries we have found uniqueness 
managenient, staffing, and operations. ISNAR was created in each situation, which requires an in-depth study or 
to help strengthen national agricultural research capabilities analysis to achieve the necessary understanding. As you are 
in developing countries. The objective is to help improve all aware, an agricultural research system is more than the 
National Agricultural Research Systems to better plan, various organizations that conduct research; the system 
organize, carry out, and evaluate igricultural research, also includes the mechanisms through which the programs 
using their owl liman, natural, and financial resources. and operational means and procedures of these 
This involves helping a country work towards the best organizations are determined, as well as the linkages 
possible way to organize and manage its overall among them and other entities which contribute to or 
agricultural research program, or to help countries solve utilize the research activities. 
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As a basis for the review and analysis ofNARS, it is 
important that ISNAR should have al understanding of 
the role ofagricultural research in a national system. In 
October 1983, when: -ileoftus met in Cyprus at a meeting 
sponsored jointly by FAO, ICARI)A, and ISNAR, I noted 
some essential roles ofa research system, regardless of size 
and complexity. I believe these are worth repeating: 

r. 	 to make available to the governctint, in an appropriate 
foirm, key elements of information derived from 
reliable, properly interpreted research results, on which 
sound agricultural development policies aiid plans can 
be based; 

.2. to make available to the agricultural producers and the 
services that support them, iia suitable form and 

through appropritte channels, detailed techiiical aiid 

socioeconomic information, as well as improved 

production materials and techniques, based oii sound 

tarnmier-oricntcd research, which can be used to plan and 

implement the production ofcrops, livestock, trees, 

Anid fish; 

3. to develop and maintain iniac~ivc research positions a 

body ofwcll-trained national scientists in appropriate 

disciplines, capable of working together to solve 
problems and to interpret scieiititic advances for the 

befit offratioiAl dCvelopiiicnt. 

It is important to note that as ISNAR examines the way 
in which NARS services arc provided, it follows a 

prcdvterinined review process which has enabled ISNAR 
staff tosee the structure, elements, aiid processes of the 
systeni. The o+bjcctive ofthe review and planning process is 
to describe the system, its strengths and weaknesses, and to 
identify priority areas for follow-up or in-depth study. The 
outcomrie is iot a project preparation, or a document with 
dotaileL operational recortInelndations. It is a general 

systein analysis. It serves as the basis for policy dialogue 
and as a guide tt)the identification of priority issues for 
ftolhow-up work which can be developed into operational 
ictivities. The report provides the leaders ofa national 

systemn wrh ;anauthoritative overall statemnit of their 
national system which they can use in inlorning their own 
policy- riakers, as well as the donor comm nity, oftheir 
overall situation and iecLs. 

Experience shows that the structure, planning, resources, 
and ranagenient of the NA RS can enhanice or limit the 
creativity and clectivcness ofthe people within it. 
Ho)wever, while poorly provisioned and run systems 
produce some usefil results with effective people in them, 
the opposite is not necessarily the case. It is not just people 

within the NARS who matter, but also others who 
influence it. 

ISNAR's experience with national systems, through its 
review and analysis and other activities for serving them, 
allows us to identify issues in a number of areas which 
require priority attention by both NARS and ISNAR. 

These issues and their resolution provide ISNAR and 

NARS with information required for effectively working 
together to improve the programs ofNARS to better play 
their role in agricultural development. These issues are also 
at the very center of the specific aspects of this meeting. 

i. Policy Environment 

A favorable policy environment which recognizes the 

importance and role ofresearch in the development process 

is essential for a research system to produce effective results 

with efficient use of its resources. III many countries there 

are frequent statements by politicians about tileimportance 

ofagriculture and agricultural research. However, the 

policies practised, the political support, and the funds 
allocated, contradict their statements. The question arises, 

therefore, as to what can be done to improve the policy 

cnvironnent and how this iiay be achieved. 

The policy environment, in my opinion, can be changed 

only through political and public support. This usually 
means increased recognition of the importance ofagri
culture, better definition and articulation of the role of 
agriculture in the development process and results. Two 
key elements are involved: results and information. If 

agricultural research is to have the support it needs, it must 
produce a readily usable product and provide information 
on the product that cali be readily understood by policy
makers and producers. Governments are interested in 
development and visible product outputs. 

Some of you will say that. we must first have the support 

and then we will produce the results. This is true; support is 
required first, but in my observation many of us in agri
cultural research have missed many excellent opportunities 
to use available support to focus sharply on priority 
problems that could have given us highly visible products 
of immediate use. Rather, we have chosen more 
"interesting" and "scientific" activities for the utilization of 
available resources. 

Here, let rite mark my first point concerning strengthening 
relationships between NARS and regional/international 
organizations. It is my firm belief that these relationships 
are possible and effective only when there is a strong 
national research program and a policy environment that 
promotes such interchange. However, I would like to put 
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my statement forward also as aquestion to the group. 
IS THE STATEMENT VALID? IF SO, HOW DOES 
EACH OF US IN HIS RESPECTIVE COUNTRY 
REALLY WORK WITHIN AVAILABLE 
RESOURCES TO STRENGTHEN RESEARCH 
PROGRAMS AND IMPROVE THE POLICY 
ENVIRONMENT? O1, IS THIS NOT A REA1. 
ISSUE? I hope you will discuss the matter during the 
course ofthis meeting. 

z. Research Planning and Programming 

The careful choice of priorities and best opportunities is 
probably the main issue to consider when discussing an 
agricultural research system capable of supporting a 
country's agricultural developmet. Two different but 
related processes must be considered in this action. One is 
the identification of the problem areas on which to target 
the research ctTrt; this is the planning side of the process. 
Tile other is the definition ofthe research effort itself,that is 
specific topics and the scientific avenues that will be 
pursued in attempting to reach tile established research and 
development objectives; this is the program formulation 
side ofthe process. Although the NARS is part of alarger
scientific arid econlomic policy cnviL oiment, agricultural
rsea ecoompolicynaiis inketoveriuluraley l economi 
research policy-making is rarely liked to overall econoic 

The overall process may be considered to involve decisions 
at three levels: 

Agricultural research poliey; 
- Individual institutions;- Research prograins, 

At the policy level, the decisions are nade by politicians, 
The bases for these decisions are the national agricultural 
policy, the research needed to support this policy as put 
forward by the researchers, and the total resources which 
the government as a vhole feels able to provide ibr agri-
cultural research. 

Thile assessment ofthe research nieeded to service the 
nationa agricultural development plans and to mcct the 

needs of the producers is the role of the individual research 
institutions. Where there is more than one major research 
institution, the asscssinemnt of the total needs must be 
aggregated to arriveana national total, 

These assessments are in turn based ouithe aggregate ofthe 
individual progranis proposed by the research workers in 
the institutions after review by the research directors and 
their advisory committees. It is assumied that these 
prograins will have been formulated iii response to broad 

objectives set first at the policy level and, second, by the 
institute director. 

There is, therefore, a two-way flow throughout the system 
and it is essential that Lhis operates freely and continuously. 
Decisions at each level depend upon guidelines or 
information flowing from the other le, els. Within this, the 
institutional level has the critical dual role of interpreting 
broad policy objectives and ensuring that programs are 
formulated to support them, while at the same time 

supplying information on which those sane guidelines can 
be formtlatecd at the policy level. 

At the institutional level, there is the added function of 
deciding how the institution canlbest implement the 
de pid ow tha eso rcest pec , ah o 
proposed programs, what resources aren'edcd, and how 
thes shoul alte. esurcesti thi oet 
indspn 
fiids) 

It is clear that "planning" is needed at each of hc thre 
levels to cover the work to be done, the resources needed, 
and how the workshould be organized. To avoid 

confusion, however, an arbitrary distinction is made 
bewnplnigadroam nathuhoh 
processes are part ofa whole and are closely connected.When "planning" is used without qualification, it refers to 
those levels in the system at vhich decisions are made by 

politicians, i.e., policy levels above. "Programming", 

on the other hand, is used to signify the process at the 
operational levels within the system, i.e., the institutional 

and program levels at which decisions are made mainly by 
professionals in research, in response to the generalobjectives and broad priorities set at the political levels. It is 
recognized, however, that planning at all levels is all 

essential activity. 

The question I wish to put before you is, WHAT ISTHE 
IMPORTANCE GIVEN TO PLANNING AND 
PROGRAMMING IN YOUR OWN RESEARCH 
PROGRAM AiNd, I wish toUake the statement tha I 

consider realistic and effective planning and programming 

to be essential elements in strong national programs. I also 

consider planning and programming to be essential 
prerequisite for effective interaction between NARS and 
regional/international organizations, for effective linkages 
between NARS and national clients, and to provide the 
basis for manpower planning. What does realistic and 
cffective planning and prograunming ican to you? 

3. Organization and Governance 

The organizational structure call facilitate or limit the 
functioning of the agricultural research system arid its 
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capacity to turn out the expected product. The major 
structural problem which constrains the operation of 
national agricultural research concerns the way the research 
system is governed, how the country seeks to determine 
priorities, link resource allocation and management, and 
allow the flexibility needed for creative agricultural 
research. Thcre appears to be two parts to the structure of 
the NA RS. One might be called hard - the government's 
structure and method, the number of ministries, etc. - and 
this is difficult to change. The second consists of the 
councils and committees which are more for internal 
conmunications and which may be changed more easily. 

Then are many different institutional arrangements for 
agricultural research. Four typical situations are that 
research is in or under: 

i. 	 One lie ministry (usually agriculture); 

2. 	 Several line ministries (e.g., agriculture, livestock, 
forestry, fisheries, rural development, plantations); 

3. 	 Several line ministries, publicly funded commodity 
institutes, agricultural and other universities, and some 
institutes of technology; 

4. A national science or agricultural research council. 

I believe that, regardless ofstructure or organization, those 

sy'stems which seem to be successful have in common the 
capability to respond to needs and to identify, resolve, andfapabiingresind tnes oe ti gresou.a 

4. Manpower Planning and Training 

The ability, attitudes, and education of the people in the 
NARS, and overseeing it, are crucial elements in its 
success. These depend upon local cultural and social 
factors, educational opportunities, and management ofthe 
system. There are two main areas in which people need to 
be effective. One is in their technical ability and aptitude to 
do scientific and technical work. The other is the human 
relations areas in managing and cooperating to solve 

problems. Common problems in NARS are a high 
turnover rate of staff and the failure to retain experienced 
people. The optimum use and distribution ofpeople to 
make the most of their training and skills after they have 
returued from training, is frequently inadequate. The 
procedures for making sure the right people are doing the 

right job, and gearing promotion to do the same, often 
prove inadequate. 

The problems are obvious and common to many 

countries. WHAT DOES ONE DO ABOUT THEM? 
I understand that in this region there is a high degree of 
mobility and a considerable outflow of well-qualified staff 
from some countries. I belicve we again go back to the 
policy environment. A favorable pclicy environment 
usually carries with it good staff morale, favorable staff 

conditions, and staff commitment. 

Linkages and interrelationships with other institutions are 
directly related to staffquality, experience, and outlook. 

With high-quality staff, cooperation is usually easy. 

However, the linkage depends also on a perception of 
equality, and international organizations sometimes have 
some staff who do not operate from perceived equality, but

interpret findings interms ofproblems ofthe clientgroups.question 	 Iput 
They also have the institutional flexibility to adapt to 
changing conditions. There is little evidence to support any 
single structure as "the best", since there is great variability 
among countries and in the effectiveness ofeven similar 
structures among countries. However, it appears that there 

may be Some advantage to astructure with research as an 
operationally atitonomous unit within a line ministry or a 
national science or agricultural research council. 

H-lere, I will put iny third que'stioni to Y INYOUR 

EXP~ERIENCE, WHAT ARE THE ADVANTAGES 
ANI) )ISADVANTAGES OF IDIFFERENT TYPES 
OF ORGANIZATION ANI) GOVERNANCE OF 

AGRICULTURAL RESEARCH IN RELATION TO 
EFFEC:TIVENESS OF THE RESEARCH PROGRAM? 
AND, D)O IDIFFERENT TYPES OF 
OR;ANIZATION AND STRUCTURE FACILITATE 
OR HINDER INTERRELATIONSHIPS WITH 
RE(;IONA L/INTERNATIONAL 
ORGANIZATIONS AND LINKAGES? 

before both the representatives of regional and inter
national programs and national leaders is: HOW CAN WE 

iEVELOgA SENSE ANDt A REALITY OF 

EQUALITY IN OUR WORKING TOGETHER? 

130TH POSITIVE ANI NEGATIVE, ON THIS
SUBJECT? 

The issue ofmanpower planning is also, ofcourse, directly 
related to research programming and priorities. One first 

needs a well-defined program and an inventory ofavailable 
staff, and then you cati begin to plan to fill present and 

future needs. Your experiences in manpower planning and 
related training will be important discussion items. 

5. Funding of Research 

The amount ofmoney available for agricultural research is 
a limiting factor in most systems, as is its instability in 
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many systems. The NARS is often margi ial in the process 
of resource allocation in the national budget. 

Tile funding of research seems to be the issue comnmon to 
all national programs, both underfunding and instability of 
funding. BUT HOW CAN THESE 1I103LEMS l3E 
OVERCOME? There is no better way to assure 
reasonably adequate funding than to have a well-defined 
program which has established its priorities and which 
produces a highly useful product that is seen as highly 
useful by producers, consumers, and policy-makers, 
Again, you experiences will be of much interest to all of 
us. WHAT ARE THE SUCCESS AND FAILURE 
STORIES FROM WHICH WE (AN LEARN? 

6. 	 Linkages 

Appropriate linkages, formal and informal, between the 
diflerent elements of the NARS. are vital. EfTctive 

linkages which can only be developed by strong NARS 
should have a synergistic ctbct to increase the productivity 
and efficiency of research to the distinct benefit of 
producers and consumers. In general, two separate sets of 
linkages are important to research capacity:-requires 

a. 	 client/research links with clients, ranging from faniers 

and extension workers to policy-makers and planners; 

b. 	 rescarch/rcsearch links which include other national 

research and education institutions, and regional and 

internation al entities. especially IARCs. 

Thle overall qUestion arises: WHY ARE LINKAGES 
SOM ETIM/IES NOT WELL.ESTA BLISFIEI; WHAT 

SHOULI) THEY BE; WHAT INI-IBITS TIIEII 
FUNCTIONING? 

In examining linkages, we can identity' several specific 

kinds, 

Rcmsarch/ftpic,. Liinks wvith policy and planning levelstrequety do not exist. usually because there is noplann 
irenanis fexr otallowing research results to be 

communicated to policy-iakers. Where they do exist, 
they usually need to be strengthened. 

R,'seardi/xtiision.Relations frequently need to be 
iiproved, and more eft;ictivc tbrmal and infoirmal links 

with extension are required. 

Reserch/producr. Despite the production orientation of 
NARS,research links with producers are often weak. 

Rcs,'ard/r's'arch.In general, better links are required. 

The precise linkages necessary depend upon the country, 
but without them it is difficult for informed research to 
occur. 

Rsieardi/education. Although the education system 
provides manpower for the NARS, the potential for 
productive relations betwcen them is largely untapped in 
nany systems. 

Linkages are very important for research systems and we 
need to study and determine the appropriate linkage 
mechanisms in different types ofsystems and to identify 
types ofeducation and training for researchers conducive 
to their being active in such links. I havenoted anumberof 
different links I believe important. WHAT ARE YOUR 

EXPERIENCES AND SUGGESTIONS IN REGARI) 
TO THESE? 

7. 	 Information Flow 

A NARS is one part oa, agricultural knowledge system 
focused on the country concered, hut stretching across the 
world. It generates certain kinds of knowledge, but in turn 

others ifthe knowledge it generates is to be usefulin helping agricultural producers. Knowledge, expressed 

as information, to enable necessary action, needs to flow 

freely within the overall system if agriculture is to develop 
for the people's well-being. Information, however, does 

not flow easily iimost systems, whether it is between 

different sets ofresearchers or research and clients. The 

chances of it flowing are improved ifappropriate linkages 
exist, ifinforniation collection, storage, and retrieval 

services exist, and if specific people have responsibility for 
information dissemination. Four types ofcomnmunication 

are found to be important in a NARS: with potential users, 

with world sources, wvith the national research system, 
and with policy-iakers. This multi-directional 

conunnication of ideas, information, and experiences 

is missing in many systems, and even two-way 
cominiunication frequently does not happen. 

isCommunication
is an essential ingredient in linkages. 
Studies and training are required to utilize presentinforiation and to determine guidelines for improvedin formation sources and services. There are many 
infoirmation sources and services in existence, but anym 

of these are underutilized. WHY? ARE THEY 

INAIPPRIOPRIATE? ARE THEY UNKNOWN? ARE 
THEY DIFFICULT TO ACCESS? 

8. 	 Management 

The need for eflective management cuts across all of the 
above seven issues. In each area the leadership and ability of 
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the managers is crucial. Management is the process which 
can allow the system to operate better, and imrn.roving 
management skills to enable people to make right choices 
will strengthen the system. Research management 
involves people, material facilities, finances, and 
infoirmation. Several key manageenwt tools are missing in 
many systems: control over funding, personnel policies, 
and monitoring and evaluation procedures. 

A strong NA RS is also awell-managed system with strong 
leadership. CAN WE IMPROVE MANAGEMENT 
THROUGI TRAINING? IF SO, WHAT KIND, 

WHERE, AND BY WHOM? AND, WHO SHOULD 
l3E TRAINED? 

We have examined anumber ofissues and raised anumber 
of questions for consideration in relation to the subject of 
this workshop. While I recognize that we will not find 
answers to all of them, I hop, that through this meeting, 
through the discussions, and through the informal 
fellowship, you wilh all be stimulated to strive for ever 

higher standards for research; but always keeping in mind 
that research is the base for development and must be seen 
as an integral part of the development process. 
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STRENGTHENING MANAGEMENT IN NATIONAL
 
AGRICULTURAL RESEARCH
 

Dr. Mohamed Hassan El Jack
 

Director, Animal Production Department
 
Arab Organization for Agricultural Development (AOAD)
 

Khartoum
 

It is indeed a great honor and privilege for tie to address 
this distinguished gathering otn behalfof the l)irector 
General of the Arab Organization tr Agricultural 
Development. I)r. Hassan FahniJuinula. who was keen to 
attend and contribute to this very important workshop, 
but lie regrets that an urget t unforeseen tonutnitnct 
keeps hin frontjoining us. leaving me with the heavy yet 
pleasant, task of addressing such an outstanding group. 

AOA) is an orgauization of the League of Arab States, 
established in 1971t. with its headquarters in KhartoLnt, 
I)enocratic Republic OfStLdan. It specializes in agricultural 
development, with an ittcr-governinciuital character and 
having oiees, progr ins. and institutionial ties in all ofthe 
mentber states of the League of Arab States. AOAD 
orients its actioirs toward reinforcing the national agri-
cultu ral research syste as a whole, with the purpose of 
generatig and api.ditig appropriat,, t'chnology to those 
local agriculttralconditiotis that are .portrt for national 
development. A()Al) plices priority on agricultural 
developient, corplemen ting its actions in this field with 
iitiatives iii other ireas. such as sector plaming, agri-
cultural credit. coiiuerciali7atiot aiid trade, projects, and 
agro-industries. In response to itr, immense responsibility, 

), during tile last decide, ci, clain, 
that it has socceeded in creating an atmosphere of 
togetherness and coopcrationi bctween the agricultural 
seWntists .iid policy-niakers. Realizing the sad tfact that our 
nember states - which once were sources of food - are 
becoming increasingIV depenldCnit upon tfirod inports 
reaching frightening figures annually. Production growth 
rates are deeiing, while consumption growth rates are 
increasing. The only oition left to us for remcdying this 
in balance is to cillecti, el y seek scientific solutions to 

A I)A 	 with modesty, 

productior problenis arid cmbine etiorts to accomplish 
our co nui g al ofetrstintg adequate food irid a deceit 

life for otr citizens. 

AOAD. folly aware ofthe challenges and the mnagnitude of 

the problems facing agricultural development and the goal 
of an adequate supply of food, has sincerely sought 
cooperation and collaboration with organizations working 
in tile region, concerned with agricultural development, 
whether local, regional, or international. 

AOAD, in its continuing endeavor to foster ties and 
cooperation with kindred organizations, held a successful 
meeting with ISNAR in August 198 3 at Khartoum. The 
discussions were most encouraging and constructive, and 
yielded a draft agreenent of collaboration which will soon 
be signed by the directors ofAGAl) and ISNAR. Areas of 
cooperation include: 

Strengthening the national research system, or 
subsectors thereof, that are ofdirect interest to 
governments and national institutions; they are 
necessary fi)r the generation and adoption of technology 
required in the improvement ofagricultural 
dcvc0pnlcnt prograins; 

2. 	Strengthening subregional research systems, which is a 
priority for the respective countries and is necessary for 
the generation, transfer, and adoption ofagricultural 
technology; 

3. 	Elaboration of projects or national programs which 
ittore efficiently utilize available teclhnologies that are 
adaptable to local conditions. 

AGAI) is really happy With and looks forward to 
implementing, this agreement with ISNAR. As a 
beginning. AOAI ) and ISNAR willjointly launch acritical 
scientilic survey tfall agricultural research organizations in 

the Arab states, providing information oii plating and 
progratuning ofagricultural research, htomat resource 

planing for agricultural research, antd dtocuimeitatioi of 
inforniation on agricultural research (resources, support. 
inputs, outputs, etc.) 



When analyzed, the data will furnish abasis for astudy 
which will be discussed in asymposium and will be a 
strong base for further collaboration and future linkages 
between national agricultural research systt os and 

international/regional organizations. AOAI) is su ongly 

committed to strengthening such linkages and looks 

forward to the deliberations and findings ofthis important 
workshop. Be assured that it will exert all of its efforts to 

adopt and implement your recommendations whenever 

feasible. 

Before leaving this platform, allow me to express, on 
behalfofour Director General, Dr.Hassan FalimiJunmah 
and myself, our sincere appreciation and gratitude to 
l)r. William Gamble for the generous invtation extended 

to us, and our thanks are extended to the Hashemite 
Kingdom ofJordan for hosting this workshop and for their 

generous hospitality.
 
Special thanks are extended to H.E. Molianed Bashir,
 

Minister of Agriculture, for his interest and guidance in this
 

workshop. 
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Dr. Geoffrey Hawtin 
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I. 	 INTRODUCTION 

The International Centre for Agricultural Research in the 
Dry Areas (ICARI)A) was established in 1977 by the 
Consultative Group on International Agricultural 
Research (CGIAR) to undertake research and training 
relevant to the needs of developing countries, particularly 
in West Asia and North Africa. Although ICARDA 

concentrates on rainlicd agricultural systems in areas with 
limited winter raintall, research is also extended to the 
irrig:Ated sector where it is logical and cost-cffective to do 
so. 

The center is organized into four riain research programs: 
Farmnig Systenis Research, Pasture Forage and Livestock 
Improvement, Cereals Improvement, and Food Legurie 
Improvement. These are supported by several units and 
departrients, including tine Training Coordination Unit, 
tile Commn ication and Documentation I)epartment, 
Computer Services, and tire cnretic Resources Unit. 

The region in which ICARI)A has its primary focus 
extends frori Pakistar in the east to Morocco in the west 
ard frort Turkey in the north to Sudan in the south. To 
address tile probleris of this region, the center has adopted 
a tnrrming systems research approach wherever relevant. 
ICARI)A works closely with two sister centers, 
(IMM YT and ICRISAT, for the imrprovemcnt of two of 
the tiost important crops in the region, wheat and 
chickpeas. In addition, ICARI)A has been assigned a 

principal responsibility by tIre CGIAR for the 
improvement of barley, t'aba beans, and lentils globally. 

2. 	 COLLABORATIVE RESEARCH IN 
THE REGION 

Front its headquarters near Aleppo in nortlicnr Syria, 
ICA RI)A is table to directly address tire problems of 
much of the vast anrd (iverse region it seeks to serve. This 
can only be dome through close collaboration with the 
various national progranis. As an intenational research 
organization, ICARI)A is also unable to directly interact 

with more than asmall handful ofits ultimate clients, the 
arnners ofthe region. Thus, it must rely on the national 

research progranis and the links between then and 
the extension services, and other agricultural support 
organizations. Clearly, for ICARDA to be effective, 
strong national research programs are a prerequisite. A 
major objective of the center is therefore to support and 
strengthen national programs. 

The subject of this workshop is the strengthening of 
research management, a topic that ICARDA has so far 
irade little effort to address directly. Nevertheless, through 
various collaborative research and training activities, a 
number of observations can) be made which are relevant to 
the subject of research management. Before discussing 
some ofthese, three contrasting collaborative projects will 
be described briefly for illustrative purposes. 

2.1 Collaboration with the Syrian National 
Programs 

lccause Syria is the host country, there is a special 
relationship between the Syrian national agricultural 
research program and ICARI)A. Collaborative research 
started as long ago as t977, but the relationrship was 
forialized with the establishment ofa colhborative 
program with the Agricultural Research Ctrntre (ARC) in 
198 1. Tine program subsequently expanded :o include the 
Steppe and Range Directorate and the Soils Bureau. In 
1983, ACSAI) also became involved as a collaborator in 

tire cereal verification work. In the 1983/84 season, mor, 
than 300 cooperative trials were conducted oi cereals, food 
leguies, forages, anrd pasture species otn 14 research 
stations throughout Syria and on approximately too 
fairmers' fields. More than 93 national scientists and 

research teclhicians were involved in the collaborative 
prograi, and about 80 participated in one or more of 1o 

different training activities organized by the program in the 
1983/84 season. 

Among the many highlights ofthe collaborative program 
have been the release ofone dUruni wheat (cv. Sham i) and 
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one bread wheat variety (cv. Sham 2) in Syria, and the 
verification/demionstration inl on-tarm trials of the large 
potential yield increases which are possible illchickpeas 

through the wvinter sowing ofcultivars resistant to 

ascochyta blight and tolerant to cold. Other highlights 

have included contirmation of the substantial benefits of 

phosphate application ott barley, even in relatively dry 

areas; the identification of superior lentil cultivars; 

successful trials on the mechanization of lentil harvesting;
 
and very promising trials and demonstrations of medic 

pastures. 

The work iscoordinated by a full-time ICARIJA senior 

scienitist. HeIworks iii close'collaboration with th icirectors 
f nareot thle inaitial organizations concerned who. iinturn,* re 

responsible for coordination within their respective 
organir izations, Ani annual neting utall participating 

scienitists reviews parst results and plans the work for the 
scieists reiws IIIasddtieslt annlsreorof the
co tinig seasonl. it addition, an annual report of the 

prograti is published jointly. 

2.2 Cooperative Research in Tunisia 

The torm of cooleration with the Ministry ofAgri .lture 
iu [unisia diters from that it) Syria for many reasons, 
Perhaps two ofthe most iiiportant are that ICARI)A has 
no independent trcilities in Tunisia and no plans to develop 
such, and that there are more scientists with M.Sc. and 
Ph.II). degrees inlthe Tunisian agricultural research system 

than iin
the Syrian system. I lowever. the availability of 
scnior scientific maipower is still coisidercd aMiriporant 
litiitatiot illTuniia autLd. at the retlUest otfthe Tunisian 
goermneit. ICAIII )A now Ils t ur senior scientists 
located there. III 9i8o.,A II)A posted . barley breeder/ 
pathohgist to Tt is. anid this was followed ill1981 with 
tie p usttilg ota tiO.d legume breeder. It 198 4 . a 
collaborative proiject ott t'rirmingsystems was established. 
with fitinding frtm II )RC. A senior scicitist was posted tt) 

lielp 

from IKAl I )As side aLtId also to act as the ICA RI )A 
rcprcserntative iii North Africa. Recently. at agronomist 
was ret ruited ky ICARI A tor the collahbortive fIarming 
systei'i pro.ject. all aspects ifthre otoopertiye pr(iects, 

Tunis i ni Aleppo to coordinate project activities 

Iit 


A ID)A scientists work intears together with their 
courn terparts. representing di tkrent disciplines from the 
Tunisian nat|oroal prograt. Trite partnerships itt the 
research have bcii developed. At antnal coordinatit 
meetieig is held to decide ott tile overall workplans and to 
agree oiithc assignment ofspcitlic tasks toi the varits 
collabortting scintists. 

Although collaboration with the Tunisian national 
program is relatively liew, substantial progress has already 
becn made.For example, the national barley breeding 

progran has developed to a stage where it now needs very 
little support from the ICARI)A cereal scientist. At the 
request of the Tunisian government this scientist now 
devotes most ofhis efforts to pathology. As a restlt of the 
cooperative research, three barley varieties are die to be 
released soon: Early Russian/Apam for the wetter areas, 
and Roho and WI 2198 for areas with less than 400 1M1 of 
annual precipitation. 

2.3 	ThuNile
 
Valley Faba Bean Project
 

This project diftfers substantially from the projects 

described above: it addresses a single crop, two countries 
involved (Egypt and Sudan), substantial specialfuinisviabero IFA)touprtherjcad 

funding isavilable from MAD to support tie project, and
 

there arc no expatriate scientists located with tilenational 

programs. The Nile Valley Project (NVIP) started in 1979 
andsbto date ha.i received more tIhan $7million from IFAI).I 

Itisby far the largest ot ICARI)A's outreach projects and 
one oftle more successful. 

The project anis to increase taba bean production through 
a program ofon-tarni, muilti-disciplinary research, with 
limited back-up research on experiment stations where 
needed. Training, iniprovcd communications, 
conferences, visits, and the supply ofcapital equipment and 
ficilities have all been important f aturcs of the project. 
Because both Egypt and Sudan have a large number of 
well-trained scientists, it was decided at the outset that no 
expatriate scientific statlwould be recruited. The oilly 
full-time senior ICARII)A staffmember is the director of 
administratiotn, who is ICA RI)A's representative iii the 
Cairo office. Tie project is based on sub-cotractin g 
research to individual scientists, who carry the extra 
workload inaddititn to their nortal diuties. There are two 
itItional coo;,dinators (one responsible fur research, the 
other for administration) itt each country, and the director 
gencral of tie ARC, SLLaLn, acts as a standing consultant. 
The priorities atid activities of the project are discusd 
anitually, by all participating scientists. at the anilual 
coordinationimeeting. Following this, the programi 
committee (coinprising the national coordinators, 
consultant, director of aditinistration NVI', food legume 
program leader-ICARI )A, and deputy director general 
- international cooperation - K :ARI)A) ireets to finalize 
the details Otthe budget, workplats. and the details of the 
contracts for the scientists. 

The project aiiis to integrate the efforts of sicnt,s from 
diffirent disciplines, inStittttinIs, arid countries. It 1984, 
17 Egyptian aitd i 8 SULdaLse scientists, reprcsettitng 13 
diffcrtnt instittitons and research stations, were contracted 
by the NVP oil a part-time basis. The administrative 
ttrdel oftie NVP has bcn cited by several govertinients, 
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development agencies, and review missions as a novel and 
successful approach to collaborative research. In 1984, tile 
NVP conducted a pilot production projeci on the Zeidab 
Scheme in northern Sudan. Improved practices were 
applied by 77 farmers on a total area Of 140 hectares. 

The pilot farmers achieved, on average, 76% higher yields, 
and an increase in net benefit of almost i2o per hectare, 
compared with adjacent farmers using traditional 
practices. Similar successes have been achieved in Egypt 
where, for example, in farmer-managed trials in Kafr-El 
Sheikh Governorate, average yield increases of 58% were 
recorded following the use by farmers of the 
recommeinded plant population, fertilizer application, and 
weed-control practices. 

3-	 INDIRECT EFFECTS OF 
COLLABORATIVE RESEARCH ON 
NATIONAL RESEARCH 
MANAGEMENT 

The three collaborative projects described above differ 

substantiallv in their management, depending mainly on 
the iiuinber of well-trained senior nation al agriculturalthe umbr o wel-trinesenor atinal griultral 
scientists in the countries concerned. As a policy, ICARDA 
tries to make use of national scientists wherever possible 
"or ,rarrying out the research. lowever, in all three 
projects, a substantial part of the management 
respolsibility has been borne by ICARI)A, especially on 
those aspects for which the national programs face 

particular difliculties. These may include the purchasing of 
items abroad. access to tboreign exchange, clearing 
imported goods and seeds, paying casual labor, 
devcopment ofimproved facilities, and the repair and 
maintenance ofcquipscnt. In addition, the telex facilities 
in the I(A RI )A Cairo and Tunis otices are also made use 
of extensively by the national programs. 

Thus. at least in part, the success of these collaborative 

projects can be attributed to their ability to circumvent 
soime oft lie mmmatcmcmt bottlenecks of the national 

prograls, rather ti;,oi through any attempt to intluncce or 
strengthen the national mianagemensct systems. This 
circumvention has allowed national scientists to move 
ahead with their project activities with the miniimum of 
time lost trom local managemenit difficulties. This 
circumvention is a Ceaturc, isot only ofICARI )A projects. 
but also ot many collaboration projects between national 
prograiis a iorcign organizations. Nevertheless, 
alr'iough this approach overcom es imismediate difficulties 
for the project comerimed, it cannot be regarded as a long-
term solution. Clearly, it is important that mamiagmient 
issues are IcCd squarely and that long-term solutions are 
fouiid to overcome the constraints, 

Several positive effects on national research management 
may also be attributed to the collaborative research projects 
described above. In particular, the mechanisms established 
for research planning and coordination could usefully be 
adopted by national programs for their own internal 
planning. Regular meetings of scientists from different 
disciplines and institutions, to review past research and 
plan future cooperative activities, are a powerfiil 
management meclanism Such gatherings ofscientists are 
valuable for scientific debate and installing a sense of 
participation. However, when hard management decisions 
are called fbr, a smaller forum may also be needed. Tie 
program committee of the NVP has proved to be very 
effective in this regard. All three collaborative projects 
described above have contributed substantially to the 
development of manpower in the national programs 

through training and related activities. The identification of 

training needs has been an important activity in all cases. 

Tile projects have also helped to strengthen the reporting 

abilities of the national programs through association with 
science writers and publishers. Several well-produced, but 
generally inexpensive, reports and manuals have been 

published, and the experience gained by the national 
scientists should prove valuable even after the projects have
terminated. 

4. 	 DIRECT INVOLVEMENT IN
 
MANAGEMENT
 

ICARI)A has so far had little direct involvement in 
strengthening agricultural research management at the 
national level; a situation which is likely to continue at least 
in the immediate future. The only area in vhich a small 
attempt has been made to address manageiAent issues is on 
the subject ofexperiment station management. In 1t04, 
ICARI)A held three training courses onl the mechanization 
of field research. Two courses were held in Syria (one onl 
planting, the other on harvesting) and one in Egypt. 
Training in the maintenance and correct use of field plot 
research equipment is regarded as an important 
contribution to improving the efficiency of the experiment 

stations in the region. Funding is now being sought to 
continte and expand this activity. It is planned that future 
training courses will also include other research station 
in anagemen t issues in addition to mechanization. 
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INTRODUCTION 

FAO has always promoted research in its fields of 
competence under a nandate written into its constitution 
which, inter alia, states in Article I: 

"The Organization shall promote and, where appropriate, 
shall recomnmend national and international action with 
respect to -.cientific, technological, social and economic 

research relating to nutrition, food, and agriculture. It shall 
also be the fitinction of the Organization to furnish such 
technical assistance as governmnts may request." 

Over the past fimur decades FAO has evolved policies and 

programis to fulfil this mandate. For instance, FAO's co-
sponsorship of the C(;IAR. together with tihe World 
Bank and UNI)I, is a reflection of how the organization 
interprets and pursues its mandate. The scope and nature of 
FAO's research activities also reflect the broad concept set 
forth in] its constitu:ional mandate. The emphasis is on 

assistance at the national level, 

It is a truism that the productivity of agricultUral research is 
greatly influieiced by the style and quality of management. 
This does not ol"ciate the need for l _ritical nass ofwell-

trained scienutsts, supporting staff, adequate financial 
and physical rcsources. Good manag,-'nnt provides a 
tavorable environment I)r research a:n]:enables research 
workers to utilize their knowledge anL available facilities 
effectively and expeditiously. In recognition ofthis fact and 
in response to its constitutional obligation. FAO has always 
striven to improve research nanageenut capabilities iii 
nmecmber countries through high-level advisory missions 
under the regular program, and through institution-
building projects under the field program. 

FAO-organizcd conf'erecnces, seminars, and workshops 
have served as a venue for the exchange of experience arid 

know-how among research managers and administrators. 
Regional and national seminars organized by FAO place 
great emphasis on participative techniques to promote 
interaction between and among participants and 
consultants. 

The approaches used have tended to differ in different 
regions, depending on their stages ofdevelopment and 
natural resource endowment. However, in all cases, the 

cost-effectiveness of research, under existing socio
economic conditions, has been a major guiding principle. 

HISTORICAL PERSPECTIVE 

The first attempt by FAO to come to grips with research 
management issues at the national level was at an FAO 
European meeting held in London in October 195 1. It was 
convened as a result of a desire expressed by European 
governents, through the FAO European Committee on 
Agriculture. The proceedings were published inJune 1955 

under the title "The Organization of Agricultural Research 
in Europe." (FAO l)evelopment Paper No. 29 

Agriculture.) 

A survey carried out in various European countries 

in preparation for the meeting revealed that the 
administration and financing of agricultural research 
differed and depended largely on factors such as the sizes 
of the v.. tous countries, their constitutions, their 
geographical and economic situations, the types of 
farming, the relative importance of farmers' organizations. 
The meeting, after discussing the many problems involved 
in the organization and effective coordination of research 
recommended: 
t. 	 Each country should have a central organization 

entrusted with the promotion and the coordination of 
agricultural research work, and if not otherwise 
provided for, ascertaining the needs ofagriculture. 
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The exact nature of the organization should be adapted 
to the local conditions, but it should include in 
its responsibilities the conpilation of records of 
agricultural research work in progress in the country. 
It should be cozmposed o1pcrsons selected as far as 
possible for reasons ofscientific and technical 
competence. 

2. 	The Food and Agriculture Organization of the United 
Nations be asked to arrange for adiscussion, at an early 
date, on the standardization oftie information on 
agricultural research to be colleted by Iatiojial bodies. 
Such standardization is desirable as abasis for 
preparation ofinational lists ofourretit and projected 
research work and of research workers on acomparable 
basis, thus facilitating their international use. II such a 
neeting, consideration should be given to tile form 
ofsimilar records already existing. The Food and 
Agricultutire Organization of the United Nations should 
aiso consider, as soon as the information is available, 

icans offcilitating the exchange ofsuch information 
on a regional aid world basis. 

3. 	 ountries privide fi r the maxiuIII1 direct interchange 
of ill fori lation between scientific and technical workers 
through visits to intstitutiotIs iii other countries, 
toin porary exchanges ofwrkers, and through 
participation in sylposia or working groups to discuss 
specialized subjects. The meeting particularly 
emphasized tile importance of such small tclical 
meetiigs ill tile dieieopnlt of research. Special 
considerationl sll Idbe given to travel by vOliin , 
scientists and ro the promotion o tscholarships for post-
graduate study by students svh' 1appear to have unusual 
aptitude for research. 

4. 	Countries shoulId develop inter-counltry cooperation, 
particularly \where geograplhic, agronomic. and/or 
language factors make such cooperation relatively easy, 
aid wtliere the cotltrics colcernedare faced with 
common problels. Such coperationhas already 
developed aMoig tile ScAiidia 16,111countries, and also 
betveccn Portugal and Spun. 

5. 	C nisiderationbe givenby tile 1:1ld anld Agriculture 
)rganizatio nof'the United N.ltil s to the holding, 

A SoIiie ftulre dIii, IIf.1 sma111II lig todiscuss 
tile iliCt in dS which might be used ill an1y counltry :1 
deterwititeing the relative imllportalicedetrmi greerh rete natwere 
Prhlpled r~ea rei Prujcts. 

Tihe reconlIleIRwdatiirlS ufthe IItillg,While 110t 
attenipting to provide abilcprint fi)r research 
organizations, have some features which have 

characterized FAO's approaches in strengthening national 
research systems in subsequent years. 

FAO has been active ill strengthening national research 
management capabilities in the Arab countries. Thewc is 
hardly a country in the region with a major agricultural 
enterprise where FAO has not cooperated with the national 

research system in the implementation ofresearch projects;
particularly those involving institution building and special 
research skills. 

llktvccn 197o and 1981, atotal of 130 projects worth 
F go million wcre executed by FAO in countries of the 
Near East and North Africa. At least 62 projects involved 
the strengthening of national research capabilities. Out of 
tile S go million, about Si 24 million came from UNDI), 

6 5 million from Trust Funds (FAC0/CGovenmment 
Cooperative Programme), and Si million from the FAO 
Technical Cooperation Programme. The large proportion 
of Trust Finds is living proof If the con lidence the Arab 
states have iii FAO. 

III 198o, aI issioll consisting of two FAO staff members 
and atUNI )P consultant visited anumber ofcountries ill 
the North Africa and Near East region to review the 
development and strengthening ofagricultural research in 
Arab countries. The mission examined the status of 
agricultural research iin Algeria. Tunisia, Sudan, P)1R 
Yemen, aldJordain - all comtries with which FAO has had 
close collaboiration iii research. 

)ne of the recommendations ofthe mission was aprogram 
for strengtheiing research iilanagel ien t. This theme has 
kept recurring in mamy FA()-organized iiissions ill all 
regions. The need for better managclen t applies as well to 
developi enit programs. FAO's curre:nt andI plaiied 
activities have taken cognizance ofthis 'isct. 

Following tile 1951 Europcal nceting, a number ofexpert 
consultations, conferences, and seminars were organized 
by FA) in Ceiitral Aierica and Mexico (FAO 1956), 
Africa (1966), a global expert panel iii FAO Rome (FAO 
1969), and Latin America (FA) 1976). 

The pattern of research organization that has emerged in 
imaIy developiimg cu tries as teidei tobear soe 
relation to their political history alid the syste mlsunder 
viich the leaders who gtlid tile cvelipillelllt research 

gitioltal oeftrained. Thus it is not surprizing to irold that the 
research and techlology trans fer organizations ill 

anglophone and fraucoplionc Africa reflect their former 
British and Freich/Ifelgian comicctils. The national 
research systems have been and are still evolving. III those 
countries which have been independent for along period, 

27 



I 

such as India, a national identity isemerging, regarding the 
way the research system is organized and managed. 

In recent years, there 'as been increasing toculs on 
nmanagenitint fiinticets (planning, organization, control, 
coordinating, and evaluatin). R1csearch management 
issues hiavc bccn discuIsscd at length by FAO-organized 
sciminars. workshops, and expert consultations in Ionie 
(198 i),latin Atierica (183), and the Near East (1983). 

FINDINGS OF AN FAO/UNDP STUDY 

IDuring the period 1970-8 i, FA) executed sotie 790 

research projects in developing coontries involving atotal 
coIiltiteint OtfS757 million ('l'aible I). An evaluation 
'-;tudv conducted jo|itly by FA( ani UNI)P based on the 
Cxperience of7 comiipleted ,andongoing agricultural 
research proj ects in 2 developing countries provided the 
follow ing itiliOrmation oil the organization and 
1a,tn1.)gcnIIIet of~agricultUral research, 

Reseach Organization and Management 

The responsibility ftor agricultural research tended to be 
dispersed aiong several ministries. although ill tile 
ii ajority of'cascs the hain responsibility f r research lay 
with the Ministry of Agrictulture (Table 2). Inthe past tell 

years, responsibility fir the devclopnent of all research 
Atd teclnology his increasinglv been deegated to a 

separate ministry. 'Ihere was IM cvidcttoe that shared 
respoinsibilitics resulted iina healthy copet itiot leading to 
increascd productivity. 'he dispersion o'the research 
eft Ort tentdCd protitC LI and hinderiti i ite tdilc dopI icatioti 
inter-scitoral approtlics. It soilc couttries. Constantt 


changes wcrc taking place ii tile organizatiotal structure at 
tile
natiotna1l ICvel. At the time of'the study only six of the 

twelve countries reviewed had had their systeit of research 
orgauiization it place t'(rmore than four years. 

soie couttries. tile exectiti of'agri ittural research is 

pri irtly.th v idlCO 1)Vgovernmn t depar:itents. Itiothers, 
the responisibility is shatred with .tttttO S ir semi-

.tlltotiittois organizations. While there is no imagic 

ftntttIla for1tiiial research itatageniit Struetire at ilie 

atioittnaI level. expentie itt [A) iidicats that 

autiouils resia rb orgattnizations arc, oil balance, the 

Initst efflective, 

Research Planning and Coordination 

T[ie reseai ch platning and coordination procedures varied 
greatly intie sample of i2 countries. External aid agencies 
tetded to influence policies and priorities on research 

unduly in some countries, especially in those countries 
where contributions by external aid agencies exceeded 
25% of the local expenditures on research. Externally 
funded programs invariably follow the project mode. Such 
projects draw heavily on the already scarce national, 
itinian, financial, and physical resources, and thereby 

cause a distortion in the pattern ofrcsource allocation. 

The procuirenent of adequate funds, trained manpower, 
and their effective managcnent are still a major bottleneck 
in most developing countries. Many countries still 

experience difficulties in r-aiining highly qualified staffin 
research - a reflection ofthle poor career structure and poor 
eitvironments fior research that one encounters in lany 
national rescarch systenis. 

'File FAO/UNI) t study revealed that an adequate 
ininiiuin level ofphysical facilities for research exists. 

There was no shortage ofequipincit. IlIIsonic cases, the 
degree ofsophistication coipares favorably with that in 
developed countries. However, unreliable supplies of 
water and electricity were a major constraint in Africa and 

Asia. Adequate housing and facilities in isolated research 
establishmitents were also frequently neglected. Inadequate 
library and inforimation facilitics prevail in iany countries. 

Research-Extension 

Liaison I)ifliculties ofcomniniiiication between research 
institutions aid extension agencies have been observed by 
FAO for a long tine. This was found to be amajor 
constraint in tilesample of countries iticluded in the FAO/ 
UN I )II study. The lack ofinipact froin research has often 
been attributed by research staffto acommunication 
barrier between research and extension. 

lProblemns have arisen itt establishing linesof 
coininication and decision itaking on technology 
transfer even where research and extension were under 
unified direction. l)iffercnces in education opportunities 

available to research and cxtension personnel and even 

more so the burden f tle extension personnel (sometimes 

there is only one extension worker to 5,oo0 frimners) 

account largely for the poor contunication and lack of 

research iipact. Current thinking insome quarters withini 

A) inticates that the problemt is at the interface between 

research and extension. There is a grey area inthe research

extension contiinu in which has not been adequately 
analyzed. This needs, in our view, Urgent attention. 

CURRENT AND PLANNED 
ACTIVITIES 

Recoinincindations arising front expert consultations and 
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Table I. UNDP and FAO Assistance to National Agricultural Research ' 

Type of Project Size oflIesearch Component
Total (numbers) (numbers) 

Regiont Value Institution Production 
No. (USS Itillion) Building Support Major' Intermediate' Minor4 

Africa 239 222.6 94 145 56 59 124 

Asia and 231 2134.9 IN 132 65 49 

the Pacific 

Latin America 
& the Caribbean 1.,8 71.7 42 86 45 22 

North East and 
North Africa 230 290.0 62 68 '8 32 70 

Europe j8 37.6 35 23 16 17 25 

All Regions 786 756.8 332 454 210 179 397 

Source: UNI)P and FAt) 

EiFxcludes regional, inter-regional tnd global projects in agricultural ' Projects with a research coipoienit of5o-75 percelt. 
res%.arch as well asresearch projects in forcstry and fisheries. 

4 Projects with a research cotttpnezlt ofless thiati 5o percent. 
Projects with aresearch component ofover 75 percent. 

Table 2. Characteristics ofAgricultural Research Systems in Twelve Countries 

Cointry 

Most agri-
ctiltural 
research 
under a 
siligle 
ilnistry 

lesearch 
asa 

titral 
respon-
sibility 

IResearch 
carried 
OUt pri-
inarily by 
ministries 

Iesearch 
carried 
ou pri-
tnarily by 
seriI 
altoi-

Central 
Research 

With only 
advisory 
povers 

Agricultural 
Coordinating 
iody 

With di-
rectiotal 
powers 

Separate 
SyStell of 
service 
for most 
agri-
cultural 

Research 
oil an 
agro-
ecological 
Zonte 
basis 

Active 
research/ 
XteISiOII 

liaison 

Research 
illstitntiotts 
active ;I 
e;:tensitll 

1l10ll0ills1 research 
agellcies scientists 

Algeria x X IIa. X 

hiirta X X X X ... 

Brail X X X X X x n.a. 

Egypt X X ... ... n.a. 

lidotiesia X X X X ... X 

Kenva X X X 

Nigeria x X ... X na ... X 

I'akismt 
Ia itnx... N 

... 

Pert X X X X ... ... 

Seitegal X x X X X X 

Talltia x X N N 

Thail.ind X X x x I.a. Y 

( . . = partial or iiteritlediate situation)
 

Source: Natiotnal Agricultural earch: Report ofan Evalution Study in Selected Countries.
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seminars organized principally by FAO. and others, all 

seeni to agree that the capacity ofthe research systems is 

largely limited by inadequate trained i mpower and 

financial resources. However, the poor management of 

existing human, financial, and physical resources is 

considered to be an even greater bottleneck. Il response to 

requests froin member governments, FAO has decided to 

concentrate, in the short-term,io measures intended to 

improve the efficient, of the research system through 

better managenient. FAO's policy is to assist developing 

coun try member nations to strengthen their ntional 

research capabilities and become self-reliant. The 

organization is also constantly striving to pronlote 

technical cooperation among developing countries and 

to encourage collaboration between developed and 

developing ccuutrv institutions in the fields ofresearch and 

tci nologv dCvelopitCit . FAO's role in these elfhrts is. ini 

the mini. catalytic aiid supportive. 

The hug-term igoal is to ticilitate the availability of 

relevant national expertise and capacity for productive and 

cost-eth'ctive research. As such. even when support is 

provided at the regional level, the main targets are the 

individual participating countries. It is also FAO's policy to 

support those activities which have a more or less assured 

continuity, th rough national eftorts, as long as the necd for 

theiii exists. 

With the abovc principles in mind, and taking into accounit 

tile litiiited finaticial resources available in the regular 

progral. FAO's strategy has been to strengthen ongoing 

national programs ini tIe field of agricultural research 

planning and mnanagemient ini order to enable them to 

function as sub-regional centers and promote technical 

cooperation between developing countries on a regional 

and sub-regional basis. The training is structured to 

facilitate follow-up at the national level. 

To this end, FA() organized an expert Consultation oi 

Strategies for ResLirch Management Training in Africa 

toward tile end of1983 to bring together infornmd opinion 

from developing countries, agencies, and organizations 

willing and able to ofier assistance in this area. Although 

sub-Saharan Africa was the main focus for the 

consultation, the research ,naiiagenmcit training needs 

identified by the meeting, and the strategies proposed, 

apply to all developing regions. The areas ofeniphasis vill, 

however, differ from region to region aind indeed from 

country to contry. 

Ili addition to regional seminars and workshops on 
institutional and program management, a number of 

national courses are envisaged. The national courses are 

tailored to thic specific needs ofeach country and range 

from coverage of all four manageenct functions to specific 

aspects of nanagelent. National research management 

workshops will concentrate oil the transfer of skills. li 

sone countries training activities will deal specifically with 

the interftce betweeii technology generation and 

technology traisfcr. 

The FAO approach is pragmatic and action-oricnted. The 

training is largely intended for trainers. Eventually we 

hope to prepare agricultural research management manuals 

to guide national institutions and others wishing to offer 

such courses thenselves. 
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INTRODUCTION 

The International Potato Center (CI) was established in 

Lina, Peru nearly twelve years ago. It is one of 13research 
centers supported 1y the C;IAR. Its basic objective is to 

improve .tnd expand potato productiotin ill developing 

countries. It was established ill Lima, because the Andean 
region is tie center of origin ot-potatoes. lecause of its 

loatt ion. CIP has an inexlaustible source ofgertplasn 
material tir breeding atd selection ofnew potato varieties 

suitiblc tIjr dit'retit envirotitetits and stresses. It ntay be 

sAid that (llP's geritiplasnit iaterial is the backbone ol its 
research as well as that oftany breeding progranis 
throughout tile world. 

Ill order for (CIPto build bridges betweei its headquarters 

imtLiila .at1d developing countries, it has established sevent 

regiottal offices ill developing countries: two ill South 

Amierica. otne ill North Africa. one in East Africa. one itt 
Egypt. t1te ill [litli.1, alld 01te ill tihe Philippilcs. This 

regi onal network has helped trenlenidously ill establishing 
close conttacts betwet Cca111 itid natiotnal progranis and an 
awareitess t tpr-iblenis otfintatitnal programs. The regional 

network also helped ill slapinig the research strategy of 
C(IP's cow programn. 

Research at ('111's heatdquarters is organized ill departments 
antd ill teIll research trusts dealing with all aspects of pttato 
research. All research ictivities are supported and 

cottplemitented by asizeable training and comtmunicatiot 
proigrai. 

FINANCIAL SUPPORT 

Research exctltiOll alld its olsitgcttet ill HtiSt 

a coioni handicap.1951developiiig countries sutfers from 

Nationil investinctit ill agricultural research is by atly 
imeatsure pi tiilll Itlow (Table 1). 
Altlh u expetII)Ib idCX li toircs oti agricuiltuiralresearch 

betweeCll 1951 ntid 1970 increased More rapidly in 

developing countries than in developed countrics, total 
iitiv'siietit ill agricultural research iln developing countries 

is still too low to pay for planned development projects. 
The low level ofinvestment in research has not provided 

adequate funds to staffresearch services with adequately 

paid competent personnel or to provide scientists with 
facilities of good quality and with adequate equipment 
or supporting services to sustain proper project 
inplementation and research continiuity. As aresult, many 

capable and well-trained research workers have been 

frustrated and utniotivated. 

CI is not an agency for providing flnds for development 

projects. However, like other inteniational centers, CIl1 
can exercise great flexibility in responding to national 

requests for financial and technical assistance. 

)ver the years, CIl t has supported cooperative research 
prograins with national scientists. Such support has 
inclded supplemental funds for salaries, supplies, and 

equtpineit. Ill tiany cases, grants to support cooperative 
research with national scientists have bcen obtained 

through CIP from international organizations. In 1984, 
two grants were obtained to coiduct cooperative research 
ott potato production from true seed in Egypt. These two 

grants were obtained frot II)RC, Canada, and GTZ, in 
West Gerni y, through CIP's regional office ini Cairo and 
atltoullted to several hundred thousand dollars for three 
years. These grants have helped the Egyptian national 
potato prograim greatly in formulating abetter plan for 

Table i. Public expenditures on 
agricultural research in selected 
regions 

I- nditurcts Increase rate 
Itegion (millioll USS) 

1958 1965 1970 1951-1970 
North America -'-'5 3133 44H 47H -1., 

Europe 68 119 24.1 290 4.3 
Middle East & N. A frica 19 -6 35 47 2.5 
I)evelped tconitrics 405 679 1.1i26 1324 3.3 
lc s%-dcvclopcd tomntrics 49 77 1i63 236 4.8 

World total 454 756 1.289 I ,5(o 3.4 

Source: Ada ipted frimJ.K. Boyce and It.. -veinson. National and 

itertiotaiui.1 Agricultutral tesearc and Extension Irogranns. 
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potato improvenent and have made it possible to build and 
purchase supporting research equipment, supplies, and 
services. But above all it helped a team ofscientists to be 
mobilized in acoordinated manner for aspecific objective, 

It is surprizing how far even a little money can go in 
initiating apiece of greatly needed research. In one of the 
countries ofthe Middle East, ascientist requested from CIP 
about USS 500 to build an on-farm rustic potato store that 
he had been trying to build for some time. The scientist was 
not able to build it because lie had no research fuids; rot 
because the government was short of money, but because 
the scientist was required to go through alengthy and 
nightmarish bureaucratic procedure. 

Because it can exercise flexibility in using modest amounts 
of money to suppol t national research projects, CII has 

been able to finance, through asimple procedure, miany 

small and worthwhile cooperative research projects in the 

Middle East directly through its regional office. Such 

flexibility has been effective and welconied by national 

scientists. 

SCIENTIFIC EXPERTISE AND 
SCIENTIFIC MATURITY 

Research and its management requires an adequate number 
ofcompetent and dedicated scientists and research 
administrators. But the availability of alarge number of 
scientists in a c,ountry is no guarantee ofagrictiltural 
progress unless the scientists are competent and mature. 

Unfortunately, the developing world is short of 
agricultural scientists who understand farming. One 
reason is that more urban students than rural students 
obtain agriculture degrees. Urban students have not grown 
up on frirms, and in many cases are taught agriculture by 
prot'essors who have little or no tirming experience. In tie 
worst situations, they obtain their agricultural degrees 
from colleges where practical firming is not stressed. 

These deficiccies in training are later expressed while they 
arc perbrming theirjobs. It can be observed in their 
inability to identify problems, define objectives, design 
:.xpcrimictial procedures, and finally can be seen in their 
research results, which in minanycases are unrelated to 
larmner's problems. 

College education in agriculture should ensure learning in 
the following basic areas: 

i. 	 Basic and practical farming skills; 
2. 	 Specialized education in air agricultural discipline; 
3. 	Management. 

The number ofagricultural scientists in the Middle East 
varies widely from country to country. On the one hand, 
Egypt isblessed with alarge number ofgraduates from 
national and foreign agriculture colleges. On the other 
hand, newly developing countries, such as the Yemen 
Arab Republic and the People's Democratic Rcpublic of 
Yemen, suffer from an acute shortage. 

CI1 has contributed significantly by training nationals 
from newly emerging countries and in up-grading the 
scientific competence ofolder developing nations. It has 
been offering the following types of training opportunities: 

i. Training of mid-career scientists for 1-3 months in a 
specialized field; 

2. 	 practical training offered to field or laboratory 
technicians for up to six months or for a full crop
growing season; 

3. 	In-country theoretical and practical workshops and 
seminars; 

4. 	 Regional and international conferences, seminars, and 
workshops; 

5. uegularexposure of scientists to the latest in potato 
science through the distribution of publications, slide 
sets, ard training materials. 

CIP's training of agriculturists from the Middle East can 
take place in Lima, at CIP's station near Tanta, Egypt, in 
any country of the Middle East and, ifnecessary, in any 
place in the world. 

Training opportunities in Lima are limited to those who 
have good command of the English or Spanish languages. 
To overcome the language problem, our policy has been to 
send asmall number ofkey specialists from the Middle East 
for training in Lima or anywhere else and to utilize such 
trainees to train others in the Middle East in Arabic. The 
advantages ofsuch a policy are: 

i. 	 Low training costs; 
2. 	 licreased effectiveness because it is done in Arabic and 

because it is conducted by local specialists, who know 
the area and its agricultural problems better than 
trainers from outside the region. 

The Republics ofNorth and South Yemen have indicated 

their desire to train their agriculturists through this 
method, arid CP will be happy to help in planning aiid 
implementing such atraining program. 

The International Potato Center provides training 
opportunities to individuals or programs on the basis of 
country needs and not on the basis of personal, political, 
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and administrative favors. Training is an expensive 
process, and therefore every effort should be made by CIP 
and national programs to select trainees who can benefit 
from and can utilize their training when they return to their 
duties, 

PLANNING AND COORDINATION OF 
RESEARCH 


Research planning and coordination are complex tasks, and 
few countries do them well. Wortman and Cummings 
stated that: 

"In most cases, agricultural planning is merely a statement 
of general objectives and alk cation of funds with little or 
no specification of how the objectives are to be achieved. In 
others, it consists primarily of developing budgets for 
public agricultural agencies. Effective planning needs to 
embrace, in considerable detail, the target, what is t, be 
done, how it is to be done and how much should be done 
being conditioned by available resources of finance and 
technical manpower." 

Those who have been working in international agriculture 
will see much truth in what Wortman and Cummings have 
stated 

Inthe Middle East, for example, nany L'olntries iiiwhich 

the potato is an important crop do not have what can be 
called a %%thought out plan tor potato improvement, andell 


in some cases research is without a real purpose or goal. 
Research is planied, executed, and coordinated poorly. 
Many scientists have inadCquate salaries, and their research 
is inadequately financed. Mail% icintists work in isolation 
ofeach other, and in some cases they don't know each 
other. Under such circunimst'mices there is little hope of 
breakthroughs ill crop improvement. 

(IP's regimal office in the Middle East is helping several 
countries to draw realistic national plans for potato 
iiimprovcmniet nd, in some cases, help has been given to 
plan certain segments of research within a national plan, 
such as seed tuber production, or control ofpotato tuber 
moth, one of the most serious pest problems inthe Middle 
East. 

MANAGERIAL SKILLS 

This subject can scarcely be separated from the subject of 

research planning and coordination. 

The success of any national plan for agricultural 
development depends on many factors, among which 
"good management" is probably the most important, 

(;ood plans are bound to fail iftheyarenot managed wellat 

all levels ofthe administrative and research pyramids. 

Over the years, C1I1 has been upgrading the managerial 
skills of its own core and regional scientists by offering 
them short, intensive courses in well-known business 
schools. Similar opportunities have been offered to a few 
research manageri and scientists in developing countries 
through visits to CIP's headquarters in Lima to observe and 
discuss the philosophy of CIP's research planning and 
implementation. Most visits are mnade to coincide with the 
annual review ofCIP,during which all core and regional 
scientists gather for two weeks to discuss their ongoing 

research and research plans for the future. Such exposure 
has been most liepfiil in upgrading the managerial skills of 
research administrators. 

CONCLUSION 

May Iconclude this presentation by quoting from
 
Wortman and Cum ings under the heading "Where
 

Responsibility Rests." 

"A national government must set goals, establish policies, 
and take actions considered to he in the interest ofits own 
people. Therefore, the single most important factor in the 
success of accelerated agricultural programs will be the 

willingness of governments: 

- "To commit flunds and people to ambitious programs. 
and to sustain that support long enough to permit 
progress; 

- "To arrange for governiient agencies - agriculture, 
industry or commerce, planning, finance, education, 
public works, transportation, communications, and 
even foreign affairs - to work in concert toward 
established goals, overcoiiing entrenched interests 
whlcre necessary; 

and 
- "To encourage business and industry to make the 
contributions that can best be handled by the private sector. 

"The government, by its own action or inaction, will shape 
the country's agricultural progress. Agricultural 
development in any country is largely a matter of choice for 
the government, not one ofextenal entities." 

To facilitate all ofthe above, there is no substitute for good 

management by allconcerned. 
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INTRODUCTION 

The mandates of the internation agricultural res.arch 
centers (IARCs) call for them to orient their research, 
training, and technical assistance activities toward 
increasing the absolute availability of world food supplies, 
with particular emphasis otilood production in the 
developing world. IARC research activities are to 
concentrate oit those critical aspects of tfood production in 
tihe developing world that are not being adequately 
addressed Asewhere, which oll'r tile po1tntial Of 
widcsprcad benefits for food security, cithcr regionally or 
globally, and svhich addrcss the problems oftproducers in 
low-income, lood-deficit countrics. 1"hse products 
ilnludc research oLuttput, such is improved gerniplasni; the 
development of more cffcctivC a1t practical research 
procedures tir tropical aod so [it ropical agri -ulture; 
training and nati' ual stalfdCvelopn cntit aictivities; 
colsultatiii assistaice; and infIormationt services, 

RELATIONSHIP BETWEEN IARCS 
AND NATIONAL RESEARCH 
PROGRAMS 

Given the tict that IA s are i.int national agricultural 
research enterprises, the effectiveness of their products for 
helping to increase production in the fields of developing
country fariers is almost wholly dCpCnd1lt upoll tile 
adaptive and transmission capacity of national agricultural 
research, extension, and prodiCtion organizations, 
cotipled with wise stiiultory econonmic policy ill tbe 
developing world. The strengthenitng of national capacity, 
ii tuirn, depends iii large measure on the substained 
determination oo'natinal governiients to promote 
agriculture and to recognize ill resource allocation the 
critical importance of public services in support of food 

production . Ill the final analysis, otily national 
organizations should carry the responsibility for 
foirmulating technologics and recoineinimdations for their 

farmers. The IARCs, with properly focused research, 

training, and technical assistance programs. call ofcourse 
help to facilitate national action. However, the IARCs 
cannot be a substitute for strong and effective national 
research enterprises. 

I)eveloping-country research programs today are at very 
different stages ofdevelopment. Some have a relatively 
good humian resource base and research infrastructure. The 
relationship of these more advanced national institutes 
with tie international centers is more on a collegial basis. 
The provision of improved gcrmplasm, collaboration on 
specific reseach problems, and sonic training and 
consultation assistance are the primary requirements of 
these national programs. Other national programs have yet 
to develop a firm research hase, and look to the IARCs for 
greater amounts of research support, training, technical 
assistance, and consultation services. Finally, a 
considerable number oftnational programs faice such severe 
human resource and research constraints that they rely 
heavily on the IARCs for Al types of assistance and 
services, including the deputing oflARC staff to work 
directly within a natiotnal research enterprise. The 
international ceciters must be sensitive to these variations in 
national research capacities and must tailor their programs 
and services accordingly. 

I would like to make several additional points about the 
relationships between international agricultural research 
institutilons and national research enterprises in the 
developing world. First, it has been my experience that as 
national programs streigthen, they tend to increase rather 
than decrease their interest in expanded research 
collaborationi with the IARCs and find the products of the 
IARCs, particularly improved gerniplasin and new 
research procedure!;, to be ofgreater value to national 

research efforts. Ill eftfict, they find theinselves in a better 
position to exploit more effectively the potential benefits of 
the products and int ormation of the IARCs. 
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Second, it is erroneous to view the development of national 
program research capacity as a constantly improving 
evolutionary process. Unfortunately, there frequeotly is an 
ebb and flow in national research capacities. I have seen a 
number ofnational programs move towards self-
sustaining perforlances only to be stymied or decimated 
by bureaucratic restrictions, resignations, transfers, 
prolotions, budget restrictions, or political 
reorganizations. In fi r too many developing couintries, 
particularly the densely populated ones. I have also seen 
that when a scientist reaches a senior grade, lie prefiers the 
status (L1uo. the known, rather than risking a "secure" 
position through supporting iiew research initiatives and 
their application, which involve greater risk-taking. 

These realities provide astrong.justificatiorn for viewing the 
IARC network as a permanent dimension of the world's 
agricultural research system. They also iriply that the 
range oflARC activities nust coiitinuc to change as 
national prograirs strenigthei over titrle, and that tie 
IAICs n 1ust contirue to ass11tie leadership in exploring 
new scientific frontiers which may lead to future reseach 
breakthroughs on the world food production front, 
Indeed, the international centers. prlips tUiiquely, are in a 

polsition to engage in research ictivities of widespread 
itility which would not be adequiatiely foded in the 
context of. national research enterprise, but which can be 
justified at tile international level. 

Nevertheless. iii tie ycars,aicad, it is vital that the IARCs 
dtt)not lose sight of tlcir purpose: to ctiduct Missiori-
oriented research to increase fiood production iin tile 
developi g world. liv mission-oriented research I mean 
tile organi.ation ,nd application ofrescarch resources 
toward specific arid cotrcrte objectives: e.g., to increase 
tile ilullltit%., quality. And dlepeIndability O'crop production 
initire developing %vord.Much ofthis research is of aIon 
Applied niature .rd dravs on the existing stock of scientifickinowledge to strlve specific problerrs. Such research 
notlldg ot sle iecas f preobd-lemsSchresearch r 

shouIld riot bcviewed s sectoii-class research, nor 
iiicpacble snc.ddirg t the frontiers of knowledge ii a 

particilir scientific discipline. 

MARGINAL LANDS: AN INCREASING 
CHALLENGE 

I )espite the tremeidous fiiod production successes 
achieved in recent decades iii Asia and parts of the Middle 
East inrd Latin America, developing-country governrnrents 
face even greater produllCtitn challerngCs to fi'eCd future 
gererations. First, while we carnot neglect tIne niore-
ivured environments, where substantial yield 

improvements are still achievable and necessary, it appears 
that tire major unexploited production gains inust be miade 

through the application of new technologies - which are 
economically viable and sustainable- to the more marginal 
crop environments of the developing world. 

Some 6oo million people live in tie semi-arid tropics and 
more than on. billion live in tropical and subtropical areas 
characterized by serious biological constraints of moisture 
and temperature stress, soil fertility and toxicity problems, 
and diseases and pests. The number ofpeople inhabiting 
these less-f ivorcd areas is increasing at an alarning rate. 
Africa, in particular, is in a critical situation, having 
experienced declining per capita food production for more 
than a decade. Although some of the biological liinitations 
are simply too overpowering to overcome with current 
tclniques, newly applied science and technology can 
ameliorate many of the important constraints found in 
these marginal lands. 

AGRICULTURAL RESEARCH AND
 
DEVELOPMENT
 

In order for policy makers and administrators to commit 
scarce resources to agricultural research, they must believe 
that results will have a positive economic development 

impact within a icasonablc time. Yet, for the gap between 
actual and potential yields to be substantially diminished, 
agriculltural development programs must be built on all 
integrated ftindation of: (i) research to g'encrateiniproved 

technologies appropriate to tIne production circunistances 
offiriniers; (2) investments in tine rural sector in land and 
water resource developient, input production and 
distrib.ltion systems (including credit), and transportation 
and grain storage facilitics; and (3) policies which stimulate 
increased agricultural productivity in ways consistent with 
tIne wise use of endowed resources. 

I)spite tine fict that soni 50 to 80 percent of t gaepopuilationi iii tIne Third World countries directly engages 
in agriculture and arinial husbandry, the agricultural sector
in many developing nations is still the economic "ugly 
duckling" that is exploited for the benefit ofthe minority 

urban sector. Iii too many countries, relatively low priority 

is still given to agricultural sector investineints in crop 

research, water resource developnicnt, rural roads, input 
delivery systems (for seed, fertilizers, pesticides), credit, 
and grain storage facilities. This situation iust change. 

Farlers in many devehoping countries have also suffered 
from govcrmncnt food policies designed to placate the 
more vocal and organized urban groups. Too often, these 
domestic "cheap hfiod" policies are reinforced by easy
terni food aid and/or surplus disposal programs sponsored 
by food-surplus nations. Such policies have, tinie aid 
again, retarded agricultural development in food-deficit 
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developing nations. Obviously, humanitarian food-aid in 
times ofemergencies caused by wars and natural disasters, 
such as droughts, floods, frosts and disease epidemics, is a 
very different matter. 

MANAGING RESEARCH 
ENTERPRISES 

Although volumes have been written on methods to 

increase the cfficetiveness ofnanagers and administrators, 

little has been written on the peculiarities ofadministering 
groups of research scientists in acoordinated fashion and 
directing their talenits toward orgaiiizatioinal ohjectives.
There ire inherent contlicts that make the task difficult. 
First ofeall, those who finance agricutural research are 
interested in the end product (an increase in agrnuhtral 
prodectivity). whereas the product of research 
prga the catti is eis tpodut researcltl 

te ncraseorgaizaionIncanstos s griultralwhich
productivity. Thus. it is often difficult to evaluate thewhchieryldnpoutonraiesanbi~i Thus. iticc ofal rarhpero ioraniatn torevratate maer 
nmindividual within the research service, 

From iii internal perspective, research managers must also 

accept the tact that ascientist often knows more about his 
specializatioi than they do. Inorder to be creative, a 

scientist requires flexibility,iininiumi of regimentationa 
and bureaucratic encuiiibrances, and asignificant quantity 
ofspecialized services. Thi scientist generally looks to his 

professi,"' peer group within his own discipline for his 
motivation, protessional recognition, and the evaluation of 

his perforiaice. Ie often owes more loyalty to the 

discipline thaii to the bureaucracy lie serves. Iccomlionly 

publishes his findings fo~r,and in the language ot, his 

colleagues, not his idiiiistrators. On the oiier hand, 

good administrators are traditiotallyexpected to limit the 
number of ituportatit decisions they mutst make, establishrutiner oprodr taeake rediics dustmakidestashe 
orgaization, and minimize the deviations fro t 
bureautcrviac mfmr 

Organizationally, []lost scientists prefer to be grouped in 

departieits coiposed ofcolleagues with similar interestsand skills (i.e. departicnt of platit pathology or plant 
protectilml) wehere continued professional stimulation 

protctin) \,hee iscotined pofesionl simultio 
available and advanceiincnt opportunities are clear. Recent 
experience seciis to indicate that amore efficient way of 
condu cting appl ed and idaptive research is to mouti 
ii ilItidisci phi ied , goal-....ted research teams focusingv t 

a particular crop or problem. This system oforganization, 
however, may leave the individual scientist isolated from 
Iis discipliary support and with hiis avenues for 

proimotion unclear. 

Infich-coMucted biological research, the timing with 

which logistical and support services are performed may be 
absolutely essential to tilevalidity or the usefulness of the 
research results. A matter ofdays in the availability of 
fertilizer supplies, irrigation schedules, the application of 
pesticides, etc., may render completely invalid an entire 

year's research effort. Yet it may be dificult within existing 

bureaucratic structures for administrators to react on 
such short notice. For these and other reasons, the 

administration ofdynamic agricultural research programs 
is a difficult task indeed. 

Effective re.. programs, capable ofdeveloping useful 

mtosau*n.:rasfrrvltoiigco 
production, require continuity of both scientific personnel 
and program objectives. It generally takes aminimum of 
eight to ten years ofcreative, dedicated and adequately 
supported research work in various disciplines to produce 
the information and materials (improved varieties) from

higher-yielding production practices call be 

formulated. The transfer of new production technologies 
often also requires research entrepreneurs who are able to 
anticipate and sense when political leaders - often because 

ofserious pending food or foreign exchange shortages 

are willing to make important changes in agricultural 
development strategies. 

The griculural extension programs in developiig nations 
have frequently been accused ofnot transferring the 

improved technology, already available from experiment 
stations, to farms, thereby contributing to the perpetuation 

oflow yields aiid food shortages. In all too many cases, the 

"'newtechnologies" emerging from experiment stations 

have nt been capable ofincreasing yields adequately 
within acceptable levels of risk to the farmer. 

Iticlathtwhothedvop ntfyanc 
research systems, agricultural extension services have little 
to extend to farmers in the way of improved technology. 
With agrowing trend for part of the technology generation 
process to be conducted "on-farm", that is, on the fields of 
representative farmers for whom the tchnology is being 

developed, and with extension agents participating in 
this process, I am confident that developing-country 
agricultural research and production systems can and
become more effective in the years ahecad. 

vill 

CONCLUDING COMMENTS 

The organization and effective management of national 

agricultural research systems in developing countries is a 
difficu armntdeianding task. A fev of the minimum 
rehiireiiits for achieviig this goal follow: 

j. A research management team that is effective in 
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informing policy makers and administrators - who 

generally are outside the agricultural ministries - of the 

very high return ofwell-managed and sustained 

investments in the nebulous field of research. Only 

through effective communication can the financial and 

humnan resources be mobilized and sustained to address 

the important issues of resource productivity and 

protection; 

2. 	 When financial resources are limited, planning becomes 

essential. Human and financial resources must be 

directed toward high-priority goals, and meaningful 

objectives and time frames must be established that will 

lead to the achievement of those goals. The research 

direction ofcreative personnel, however, must be of a 

motivating and encouraging type, rather than a 

controlling model; 

3. 	 Research must be organized in such a way that the 

talents required to address and solve a problem can be 

mobilized and directed across disciplinary and 

bureaucratic boundaries;
 

A reward and incentive working environment must be
 

~ 	 created that will attract and retain well-trained and 

highly motivated scientists over a sustained period of 

time. Only by such continuity ofeflort can difficult 

problems be addressed and solved. 

There are many other well-documented management 

principles that apply to the development ofeffective 

research organizations. It scems to me, however, that the 

four noted above are often neglected: yet they are essential 

if national agricultural research systems are to mect the 

critical challenge ofproviding a better and more productive 

life for present and future generations. 
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THE CGIAR 

The Consultative Group on International Agricultural 
Research (CGIAR) was organized in May 1971 to bring 
together countries, public and private institutions, 
international and regional organizations, and 
representatives from developing countries in support ota 
network of international agricultural research centers and 
programs. The basic objective of this effort was then, and is 
now, to increase the quantity and improve the quality of 
food production in the developing countries. The research 
supported by the (;roup concentrates on those critical 
aspects of food production in the developing countries that 
are not adequately covered by other research facilities, and 
which are of wide usefulncss, regionally or globally. 
Currently, the CGIAR network is involved in research on 
all of the major food crops and trming systems in the 
major ecological zones of the developing world. 

The international centers' research and training activities 
deal with crops and livestock that encompass three-

quarters ofthe food supply of the developing countries. 
These centers have made significant contributions toward 
increasing food productioni in the developing countries. 

I)isseminating research results is an integral part of the 
centers' objective - to accelerate food production in the 
developing countries. I)isseination is achieved through 
public, tions, conferences ail seminars, the maintenance of 
in formation systems. and - more importantly -by training 
scientists from developed and developing countries and by 
providing technical assistance to national and regional 
research programs. 

The concept of a consultative group grew otit of the need 
to build oni the earlier successes of a small nimber of 
international agricultural research centers sponsored by the 
Ford and Rockefeller Foundations in the 196os. 

The CGIAR has been very successful in mobilizing 
support. In 1972, 15 donors contributed about $20 million 

in supporting five international agricultural research 
centers. In 1984, 37 donors contributed $17o million to 
13 international centers. 

Operating informally and by consensus, the CGIAR 
continues to serve as an example of effective, flexible, and 
successful collaboration between the industrialized and 
developing worlds. 

THE 13 CGIAR CENTERS 

CIAT: Centro Internacional de Agricultura 
Tropical, Colombia (International Center 
for Tropical Agriculture) 

CIMMYT: Centro International de Mejoramicnto de 
Maiz y Trigo, Mexico (Intemational 
Ccnter for the Improvement ofMaize and 

Wheat) 
CIII: Centro International de la Papa, Peru 

(International Potato Center) 

IBIIPGR: International Board for Plant Genetic 
Resources, Italy 

ICARDA: International Center for Agricultural 
Research in the Dry Areas, Syria 

ICRISAT: International Crops Research Institute for 
the Semi-A rid Tropics, India 

IFPRI: International Food Policy Research 
Institute, USA 

IITA: International Institute of rropical 

Agriculture, Nigeria 
ILCA: International Livestock Centre for Africa, 

Ethiopia 
ILRAI): International Laboratory for Research on 

Animal Diseases, Kenya 
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IRRI: International Rice Research Institute, 
Pkilippies 

ISNAR: International Service for National 
Agricultural Research, Netherlands 

WARI)A: West Africa Rice ixevelopment 
Association, Liberia 

Over the years these cen:ers have made significant 

contributions to increases and improvements in 

agricultural production, particularly ofgrain crops, 

legumes, rice and potatoes, which have been highly 

beneficial to many of the developing countries. They have 

also developed nev cropping patterns for vast agricultural 

areas ofthe world, and have thereby greatly contributed to 

improving f£rmers' incomes in the poor countries. 

In the past two years the CGIAR has undertaken a review 

of the research activities and accomplishments of the 

various centers. The outcome of the review cai, :,e 

summarized as follows: 

i. 	 The Consultative Group reviewed research activities 

conducted by CIP,IITA, ICARDA, and WARI)A, and 

recommended that the research programs in these 

centers should be firther developed to ensure their 

wider utilization by the developing countries. It also 

recommended the need to reorganize some of the 

activities ofcertain other centers (it.. CIMMYT and 

ICARI)A), with a view to eliminating duplication of 

effort and ensure proper coordination: 

2. 	 Field studies were conducted to determine the inpact of 

the CGIAR system on national research programs in 

developing countries, and on world agricultural 
production, aiming at providing the participating 

countries with a better understanding ofthe centers and 

tilegroup, and hence effectively facilitate the 

development of their own research programs; 

3.The introduction ofirrigatcd agriculture patterns in 

ICARI)A research projects, considering the potential 

for improving agricultural production in semi-dry areas 

of the region; 

4. Research centers should provide training programs for 

the leaders and technicians ofniAiolial r,-carc!, 

programs in developing countries. Despite the financial 

constraints faced by these centers and the resultant 

impact on the execution of training programs, the 

CGIAR stressed the need for giving more attention to 

training in the light of its significance in building up the 

capabilities of developing countries and the 

strengthening of their national research programs. 

IMPROVING THE EFFECTIVENESS 

We believe that the CGIAR system must be further 

strengthened, particularly in the spheres ofincreased 

cooperation in transmitting research results to 

developing countries, increased training activity, the 

exchange of expertise, and the increased representation 
of the developing countries in the organs of the 

Consultative Group. Such measures would be expected 
to increase the effectiveness of the CGIAR system and 

consequently to strengthcn the programs ofthe national 

research centers. 
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INTRODUCTION 

Trh National Agricultural Research Systems (NARS) of 

West Asia and North Africa are vital components inia 
netwVor oforganizations working to establish food 
security for the growing population of the region they 
serve. In organizational structure, the research systems 
vary from countrv to country, but all share common 
functioral attributes. Research operations within national 
agricoltural programs are broadly characterized to include 
the fol lowirig activities: 

i .identification ot'research topics which reflect national 

agricultoural priorities, opportunities, and production 

problem areas;
 

2. 	 definition and trmulation of the research program 
obljectives according to prescribed criteria; 

3. 	 mobilization and cf .ectivyeutilization of required 
financial, physical, and human resources to achieve the 
goals of the program; 

4. 	 development and maintenance ofa collaborative 
network oft atiual, regional, and intenational 
aeincies and organizations to support and enhance 
NARS operation; 

5. estblishrmernit ofi c rirriicatioisnit neto\vrk to irtltude 
tiarmers, policy-makers, and otther users of research 

program information; 

6. 	 evaluatiot ob'program performance and rcvision, as 
needed. 

Of course, there arc other institutions involved in suppoirt 
ob'iationa agricultiral developnment programs at the 
national level, as well as regionally and internationally. All 
of these institutions have a role to play in the development 

effort. The success achieved in improving agricultural 
productivity will, in large measure, be the result ofa well
managed and integrated national program. 

The focus of this paper Vill be an examination of mutually 
supportive, collaborative mechanisms to enhanc the 
operation of national agricultural research programs of the 
region. It is clearly limited to serve as a generalized 
reference resource on the parameters of linkage for 
participants in this workshop. Identification of najor 
management issues involved in developing effective 
collaboration and cotmmnication networks will remain as 
the considerable challenge of the working groups in their 
deliberations. 

LINKAGE: CONCEPT, PROCESS, 
AND MODELS 

In its simplest terms, linkage cait be defined as the act of 
linking, or state or manner of being linked. For example, 
art organizational chart (organigram) is a schematic 

representation of the hicrachical relationships that exist 
within a given organization; it reveals how the functional 
groups arc related, establishing the chain-tf-cotmmand for 
program operations. 

At a higher level ofanalysis, the nature of interactions that 
occur between the sub-crtities ofithe orgaitizatio has to be 
considered. iinkage at this level consists of interaction 

patterns established between elements ofa system to ensure 
functioning ofthIe systen 

In a broader context, the exchanges that take place betven 
the organization and national, regional, and international 
citi ties can be similarly identtified amd described. 

Stifflr Iris classibied these interaction patterns (linkages) 
into the following categories: 
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i. 	 Enabling - Relationships with other entities concerning administrative traditions. Within the institutional setting of 

thlc control ofauthority and allocation ofresources the research system, there is a set ofprocedures, 

needed by the organization. methodologies and decision criteria to guide the planning, 

development and implementation of the research program. 

2. 	 Functional - Relationships of the institution with those 

organizations which pertorm tunctions and provide In an integrated planning process of national agricultural 

services complementary to the mission of the development, there are distinct operational levels of the 

institution, to include groups supplying inputs and research system to be considered, to include: 

utilizing outputs. 
i.policy Making Level - It involves normative planning in 

3. 	Normative - Relationships of the in)stitltion with other support of national agricultural program goals. 

organizations which incorporate norms and values 

relevant to the doctrine and program of the institution. 2. Planning Level - It involves strategic planning for 

determination of research program objectives, 

4. I)iffrtsed - Informal relationships of the institution with consistent with its institutional nandatc. 

lenlcnts in the soticty which cannot clearly be 

identified 	by nembership in formal organizations. 3. Execution Level - It involves operational planning for 

research project activities, within the constraints of 

In the agricultural developiieint process, the linkage available resources. 

principle is applied to strengthening the relationships 

between the national agricultural research system aid Development and implementation of the research program 

extension services, credit and other govcnmental requires a high level of effective and efficient interaction 

agencies, regional and international organizations, higher (linkage) between research workers, directors, and 

education aid traiing institutions, the fa rmers arid management personnel. Interaction patterns within the 

otlier user groups. Typical linkage concepts applied in organization art uhanccd through the following means: 

establishing productive interaction patterns betwecn and 

amiong these entities iniclude dialoguC, participation, target . directed exchange of relevant written information; 

group orienitatioln, accountability, and technology 

LcvclopIt'llt. 2. liaison between groups and levels with a common 

interest; 
Tlie lost recciit linkage iiuodel proposed for agricultural 

developiieiit emphasizes the central role ofilie farner. 3. publicity and accessibility of research program 

The Training and Visit (T&V) System of Extension was intormation throughout the organization. 

dCvClhpcd through support of the World Bank aid is the 
iiiost widely k nowi iprrograii iincchanin loccused onlthle 
usrt crdelnop progeiitechngis foedri utzer To ensure the eficicncy of the organization and the
 
sertc" improv.emdeyA n thnes.Tphasze tm tilzer 
 functioning ofthe different groups involved, consideration 
rural peole inprocyscs through Which tple utilization of should be given to the following aspects of research system 

structure: 
lce\ opportunities (technology. markets, inputs, prices, 

laiiid retOrm anud so tbrth) is proiiiotd. Linkage activities I. avoidance of unnecessary ftunctional overlap with
 
iihrciit inithle utilizer syvsteml approaclh iHchide: tact
inheretiii il r c fexisting entities within or outside the research system;urilizerspstiiiaropc.ii)iioien
finding inlrural areas, pretesting crop Imlprovemnent 

t-ch o gis with fiiarnmers, developing aippropriate. institutioi ofnew entities as required by changing 

recommeidatiois (packages) for dissniinatioii, delivering circumstances and national agricultural program 

the improved prodtlctioii inftrmation to farmers, priorities; 
iimonitoring aid detcrmining imipact on agricultural 

production. 3. clarity of procedures and rules to be adhered to by all 

operating parties of the organization; 

RESEARCH SYSTEM STRUCTURE: 
LINKAGE PARAMETERS 4. inutual consultation, evaluation and redirection of 

program activities by concerned parties. 

The organizational strcture ot'dhe research system should 

bea Idirect response to the goals of the national agricultural From the manageiient perspective, decisions on national 

program, retlecting the country's political and research system progran priorities should include 
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provisions for the establishment ofnew patterns of 
intrainstitutional collaboration, The scope and magnitude 
of these decisions will depend on the unique structure and 
organization of each national program, of course. 

INTERINSTITUTIONAL 

COOPERATION AND 

COORDINATION 


The collaboration of national institutions in the promotion 

and financing of production research technology is 

essential for national agricultural research. The national 

agricultural training system, particularly at the university 

level, is the primary source of technical personnel to staff 

the research program. International institutions and 
bilateral programs hr agricultural development can 

provide support ti)r essential national research activities, 
The planning of linkage strategies must start with 
identification of these key institutions and preparation of a 

profile on their physical, financial, and human resources. 

The major groups involved in the national agricultural 
dCvelopiicit And research process include: 

A. 	 planning and financing agencies - responsible for theformutlation ot overall strategies and allocation ot 
resources; 

I. 	 operating agencies - responsible for implementing 


research programs and policies to include research
centrs nd xtcsioserice; 

centersaid exteisioi services; 


C. 	supplying sectors (public and private) - engaged in 
supplying goods amd services for increasing agricultural 

productivity to include seed production organizations, 
fertilizer mandacturers, agrochenical industries, rural 
credit banks, etc; 

I). 	 training agencies - responsible for development of 
manpower with adequate technical and managerial 

skills for agricultural development, through both 
degree-level and on-the-job training; 

E. 	producers - including farnmers and agricultural product 
industries, they colistitute the primary groups involved 
in efforts to increase production, income, and access for 
agricultural products. 

The diversity, magnitude, and structure of interactive 
patterns ofcooperation and coordination between and 
aunong these groups arc most clearly understood through 
analysis ofspecific national agricultural programs: the case 
study approach. It remaiis outside the scope of this paper 
to include particular case studies for analysis, but a 

reasonable expectation can be advanced that participants in 
the working group of this workshop will draw on their 
considerable first-hand experience and expertise to provide 
such detailed information. 

In terms of the generation, validation, and transfer ofnew 

technology through national agricultural programs, 

regional and international organizations exist to support 
these efforts, to include: 

A. 	 International Agricultural Research Centers (IARCs) 

a global system of thirteen centers, operating under the 

Consultative Group for International Agricultural 
Research (CGIAR), is funded by a consortium of 

private foundations, bilateral and multilateral assistance 

agencies. The centers carry out research on all 
important food crops, on livestock and farming 

systems. They also provide technical training and 

support for the design and implementation of 

agricultural research systems in developing countries; 

LI. 	 Food and agricultural organization (FAO) ofthe 

United Nations - provides consultants and funds in 
support of agricultural research and development 
activities; 

C. The Arab Center for Studies ofArid Zones and IDry 
Lands (ACSAI)) - contributes to research and technicalstudies in agriculture for Arab nations ofWest Asia and 

North Africa, funded by the Arab League; 

I. 	 Bilateral/Multilateral I.,mor Agences and Foundations 
- the Ford Foundation, German Agency for Technical 

Cooperation (GTZ), International Development 
Research Center (II)RC), United States Agency for 

International l)evelopnient (USAII)), World Bank. 
and similar organizations. A conplex set of 
programmatic, political, and administrative factors 
determines the extent to which these donor agencies 
and foundations may become collaborators in national 
agricultural development and research programs. 

MANAGEMENT INTERVENTION 
STRATEGIES FOR LINKAGE 

The development ofproductive and supportive patterns of 
interaction among entities within the national agricultural 
system, as well as with other national, regional, and 
international institutions, requires highly skilled 
manpower. Management is ofthe essence. It must be alert, 
dynamic, and responsive to local and national needs. 
Above all, it must be aware of the interdependence that 
exists between the farming sector and the research, 
extension, training, planning, and financing sectors that 
constitute the national agricultural development effort. 
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Major management finctions include planning, 
organizing, staffing, guiding, controlling, and evaluating 
the afl irs of the organization. Management serves to 
handle, coordinate, integrate, and supervise organizational 
resources towards measured goal achievement, 

The concept of intervention is very similar to that of 
management. An intervention is a systematic eflort of 
relatively short duration. It strategically applies resources 
to manipulate seemingly causal elements. These elements 
are part of an ongoing development process. The 
mainipulation aims to permaneitly reorient that process ii 
directions deemed desirable by the intervening party. An 
intervention is no more than a temporary additional force 
in a set of torces which determinc the direction of the 
developiiient process. The eflectiveness ofnmanipulating 
seemingly causal elements is determined by the extent to 
which the analysis by which the causal elements were 
identified was .isound one, and by the adequacy of the 
strategy selected to Hing about a deliberate change. 

Manageient oflinkage in iiational agricultural research 
systems requires careful analysis, strategic planning. 
itegrationl of institutional resources, and efl;ctive 
utilization otfcommnication channels. Au intervention 
strategy to achieve linkage aiong the entities within the 
research system retilires a set of methods and instrunients 
prescribed by the standing operating procedures of 

that system. In this case, because the intervention is 
intra instit, tional and the procedures are consistent with the 
iorm, the probability ofachieving productive linkage 
mechanisms is high. It is, by structure, a controllable 
environment. 

Imnterveintioi strategies to achieve linkage with other 
goverimntal agencies in tht national agricultural 
program call fur a diffie'rent approach. This approach 
should be consistent with the established procedures for 
cooperative/collaborative interinstitutional activity; it is, at 
best, mniifltenceable enviromment. 

In both cases, inter-and intrainstitutional linkage success is 

tempered by obstacles well known to management. They 
include, but are not limited to: 

i. 	 Unavailability - finding and personnel constraints for 
adequate implementation of the linkage intervention 

strategy; 

2. 	 Unpredictability - changes in program policy traditions 
ofthe organization that tend to impede intra- or 
interinstitutional initiatives by management personnel; 

3. 	 Pr'vention - governmental policy that clearly prohibits 
national organization initiative to establish linkages, 
particularly for international interaction. 

CONCLUSION 

The impetus for seeking linkages must be a mandate for 
management personnel at the research system level. While 
intrainstitutional linkage may result in a more effective 
utilization ofavailable resources, linkage of research 
systems with other national and international institutions 
can contribute to the acquisition and generation of useful 
technological information, the promotion and financing of 
production technology research, and the n aining of 
technical personnel. The process of intervention, if 
effectively implemented, is one by which management 
may optimize the achievement of institutional goals. 
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INTRODUCTION 

A true univcrsity has three main broad responsibilities, 
which hold also for any good faculty of agriculture, and 
define the university's role in national agricultural research. 
These are: 

I. 	educating and training young scientists; 

2. 	generating new knowledge through its research 

program; 


3. 	disseminating this new knowlcdge by avariety of
 
rmeans, such as papers inscientificjournals, research 

bulletins, or in some cases by "advisory" or 

"extension" service. The extension service can be an 
effective agent tbr assessing the needs of the industry. 

The extent to which these three functions are linked varies a 
great deal fron country to country. In the United States, 
the Land Grant university shows avery close linkage - all 
three ftmnctions are the responsibility of each department. 

Strong emphasis is placed on research ,nd extension, as 
well as instruction, and many faculty members have joint 
appoinitments in instruction and research or in research and 
extension. Appointlents in instruction and extension areless conimon hecause ofthe conflicting demands ofthe two 
responsibilities. In manyother countries, he vevor, the 
linkage is much less close, 

The extension service is aliost alwvays adepartment of the 
ministry ofagriculture. Research also is generally housed 
within a iministry, with little direct involvemcnt with or 
responsibility to the faculties f agriculture. 

I wish thercforc to examine tihe university's role in each of 
the three areas of education, research, and extension. 

THE ROLE OF THE UNIVERSITY IN 
NATIONAL AGRICULTURAL 
RESEARCH 

Education and Training Role 

To produce good research relevant to the needs of their 
country, scientists must receive astrong and demanding 
education, which must begin in the very earliest years, of 
course. Those early years are outside ofour mandate today, 
but they must not be forgotten. We will focus on university 
education and training, both undergraduate and graduate. 

Undergraduate Education and Training 
the Ideal
 

Undergraduates must have asolid base in the sciences 
before proceeding to the a,,,!':d and practical subjects of 
agriculture. They should also get athorough introduction 
to the social sciences, to make themi aware of the social 
environment in which they will work. 

Much more cmphasis, in my view, needs to be placed on 

developing students' abilities to do "critical thinking" and 
problen solving, instead ofthe current tendencies in many 

areas ofthe world (and few are exempt!) to concentrate on 
"memorization offacts" for later regurgitation in relatively 
undigested or unanalyzed fashion. 

Undergraduates should be introduced, at least, to thle wide 
array ofnodern research equipmcnt at a relatively early 
stage, to dispel any fears about the complexity or mystiquesurrounding them; by the end of their graduate work they 
will feel conipletely comfortable. Especially is this true of 
the computer. Students mtust graduate "computer literate" 
in this scientific age. 

A thorough introduction to efficient use of the library will 

pay handsotne dividends for rcsercl!-)ricnted students. I 
venture to suggest that most ofus in this room never had a 
very thorough training in use of the library and either 
"muddle our way through" after reaching the building, or 
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have to rely on help from the library staffi or everything we 
want. 

Finally, and most important ofall, otr students desperately 
need intensive practical training on a university farm for a 
minimum ofsix months and preferably one year. As yoU 
are all well aware, rural youth seldom get the opportunity 
for high school education, much less university education.Thisisn Lih orue or ventheword. aid n te~A 

ropistue.anevr dii petgof d e i tse Ustuworldan
E l uro p c , a n tev e r d ec reasin g pe rc e nt a ge o f s t u d e¢ntso fp
agriculture have fa1rii backgrounds or even niral 
backgroutds. aismigration to tue arge cities contiiues. At 

bacUkgrourds,
studasmigration)the alecoies coicit. At 

AU1,goWoir sudets hell)Oil alcoiesot'leirit, 
Tripoli. Sidon and Zahilc. We u~sed to get theii also fruioeiarmalTile al conies of llghdad. A inman, I )a getascLis aiid all over 
tie Middle East - but the A'events I lebaiion'"a as t veare 

Sp le ast-l but thebon thecalle hvensiii aso ast e~ct, phlclistiCallyV called, have. inl tihe course olich past tell 
years. effecticely dried tip thle su~pply of students froni all 

but Lebanon. essentially. These t, rban youth then have 
zero experience with farmers or tarning, and to develop 

into ef01'ctivc researchers (or other agrictltural scientists) it 
is iiiandatory that they have tie opportunity to learii at first 
hiid what agricultore is all about. 

The farm experience should preferably involve training i 
field experimentationI desigitning Cxpenriments, laying them 
out, collectinig tile data, aid anal zing the results. Though 

this is iormallv reserved ter graduate training, tie earlier 

the iiitroductioi the better, even if oii an i informal "field 
basis". All of the above constitutes perhaps the ideal i 

tundergradLiteC agricultural training 

Undergraduate Education and Training
the Reality 

The reality uinfrtuinately is all too often fir short of the 
ideil. We finid protssors with impressive degrees, 
frequcntly froi tie world's best tini cersi ties, but now 
eiitrcli lied in. their i, ;: v towvers mnd t, loiiier !yialllc 

and productivc iii research - indeed frequeintly io longer 
ccn interested. Even if they are still interested. they 

frcqtiently have little opportunity to carry oii a research 

program. They are generallyint ifliar with farmers or 
fa mning, siicc they themselves ire products of the same 

system as the present gcneration ofstideints. 'Ihicir lcarnilg 

is all too often "book-learning". At A U11I.nd cid c, at 
oliraido State, where I firmerly taught, less than hill'of 

tile ftelCltV ill iil\ opi i on hi1avc strong backgrounds and 
abilities iii practical agriculture. 

Maiiy protfessors have likewise tfailed to keep abreast of tle 
dynamic dcvelopiiniits ii modern agricuture, .id 
iifortuiiiately help to promote tile imlIge of agricilture as a 

back ward industry. liimost of the developing world, 

agriculture as a profession falls very low on the scale which 
generally runs froni medicine through engineering, law, 
business, arts and sciences and finally, agriculture! "if you
can't get ill anywhere else, agricuthure will always take 
cant geti e lse, ariu ilalwa ys take 
in truth agriculture probably has iuch niore to do with the 

health of a nation than does the medical profession. 

well fe'd nation is generally health y .,id has little need for 
doctors ofthe medical profession. Yet the medicalr f s i n h s d e a c e i b j b o f o st g i sprofession has doiie an1 iiicredible job (if boosting its 
prestige and fostering its image. It is lmg past time that we 
in agriculture began to tell our story - which includes 
remarkable increases inl efficiency and prodtlCtivity, far 

nrae n fiinyadprdciiy a 
higher, indeed, than most otlher industries in the developed 
world, suich as steel, coal, auto, and health. We need to tell 
the real story and proceed to recruit our fair share of the 
OultStaildiig students from the entering group each year. 

Graduate Education 

Graduate education is ,itich more expensive in manpower, 
facilities. and Cetlipiicnit. Yet it is important that 
universities engage iin graduate progranis as part of the 

necessary research endeavors. High quality master's 
programs, sharing many of the features described above 
for uitdergraduate training, arc mandatory to give students 
training iii their home environment, tackling problems 

relevant to their 3iture research careers. We at A U IBare still 
concentrating o high quality master's programs, on 

which an excellent reputation has been built over tile past 

30 years. But we fiiid it difficult to coipete with Comcll, 
l)avis Califimia. Wiscoisin, Wyc College, Wagcningen, 
alld tle others iii contemplating moving into a 1hi.). 
prograii. But here again, linkages can be established, and 
indeed already have been, between foreign tiniversities, 
domestic iivcersities, national agriculural systems, aiid 
the initernatital organizations. Studeints may go to North 
Alticrita or Europe fur two years ofiiteisive training 
toward the Ph.D., complete the comprehensive or 
"prellim" exams, theii return lionie to conduct research iii 
their home country trnder cooperative arrangeieints with 

tie agencies there. We have had several experiences with 
iiimaster's studeiits evei, whot returned to IBotswaniia, 

Zambia aiid Kenya to complete their research before 

returning to Colorado to dfdend their dissertationis. 

THE RESEARCH ROLE 

I lere again the optimum scenario is ofdyimic. 
productive actiulty deeply involvced in "basic" research 
designed to uLderpin the ",pplied" research of the NARS 
from the ministry ofagricuihItire. Ifyou ask tie what I iticat 
by "basic" aid "applied". I will remind you of'Werner von 
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Braun's definition a few years ago: Basic research is what I 
am doing when Idon't know what I'm doing! I like that 
definition and feel that far too much has been made of the 
differentiation, which has also been the basis ofmuch 
intellectual snobbery. I believe that most really significant 
discoveries have been made by scientists engaged in the 
most applied ofproblems, in agriculture as well as in other 
disciplines. Itany case, university professors have many 
things in their favor; they frequently have fairly large 
numbers of colleagues within their own discipline, a high 
concentration ofscientists with similar or identical 
interests. 

They have ready access to scientists in support or 
complementary fields such as biochemistry, physiology, 
statistics, and genetics. The%, have access to excellent 
libraries and powerful computers. They should be 

productive. 

Again the reality is frequently far different. Professors 
complain of teaching loads that are far too high, anid the 
pressure of preparing lectures, grading papers, and 
counselling with students leaves little time for research, 
which is all too easily pushed into the background and 
forgotten altogether after a few years. We find professors 
tinfaniliar with industry needs ftor reasons previously 
pointed out and not properly trained to service the 
agricultural industry. Academic f'reedom has given tem 
the apparent right to tackle whatever problems they please, 
regardless of their relevance to the Farmer's needs in his 
fields. Again, the regulations governing pronmotion make 
many young professors concentrate onl building a lengthy 
and impressive list of publications instead of worrying 
about tie Ftrmer's problcms. And finally, instead of 
cooperation and symbiosis with the NARS, we frcquently 
find Competition andjealousies. The result is a lack ofreal 
and relevant productivity all around. and the industry has
in mnanyv cases takc to doing its own researchi, arid rathern e 1a 
efl'tctivlch, it toust be admitted. Feed companies, seed 
Companies, and drug companies in the U.S.. ll have 
impressive research programs. InlLebanon, many 
agricultural supply companies are doing their own applied 
research. They can't wait for either umiversities or NARS. 

THE EXTENSION ROLE 

Well-trained, dynamic, efli'ctive communicators servicing 
agriculture with ready answers to all its questions, while at 
the same time assessing industry's needs and relaying these 
to the research teams - such might be the ideal extension 
service. The reality is far short of this: a cadre of workers 
w%'hoare treltUently tar too man y ii number, poorly 
trained, underpaid, unrecognized, discouraged, totally 
unequipped to do theirjob, with no mteans of transport to 

even reach the farmers, no media equipment, no bulletins 
to distribute, and frequently no research results to 
"extend" to the farmers in any case. 

This is a very discouraging picture ofan agency which 
should be one ofthe key linkages in the flow ofinformation 
in agricultural research systems. But it is unfortunately all 
too true in many if not the majority ofdeveloping 
countries. The extension personnel are considered to be 
second class citizens compared to researchers and teachers. 
and the positions in extension have been used by sonic 
ministries as a means of handing out favors to young 

people to get then onto the government payroll, whether 
or not there is a real job for them to do or they are qualified 
to do thejob; hence the frequently overwhelming numbers 
of bodies in the service; ofcourse this is not a universal 
truism. We must point out that there are countries with 

excellent extension programs, which could be used as 
models for others in the region. But most services do need 
urgent attention as key agents in the system of linkages. 

Suggetions for Strengthening the Role of
 
the University
 

My presentation has without doubt been on the pessimistic 
side, and I am not at all pessimistic about agriculture, in 
truth. I have tried to point out our own shortcomings, as 
viewed objectively, I hope, and honestly, by one who has 
spent sssetially his entire career inuniversities. Ithas been
 

se tiay he are erinusitie tssuggested that we are good at diagnosing our ailmentsbnin 
agriculture, but how good are we at prescribing cures? I 
would like to make a few specific rccommendations for 
your consideration and discussion. 

The image. We must make intensive efforts to improve the 
image ofagriculture, particularly in the developing world, 
where indeed the most rapid changes are currently 
occuring. This will be a medium- to long-term project but 
will pay high dividends in the recruitment of more top 
students (our best now are as good as any, let me assert; but 
we do not get our fair shar,) and in the morale ofthe 
faculties. 

Recnidtmnent. We must recruit strong students with, if at all 
possible, backgrounds inagriculture and a commitment to 
the industry. This is becoming easier, in fact, with the 
growth of larger agricultural businesses in the developing 
world. Children ofsuch businesses are entering faculties of 
agriculture, with a well-developed appreciation of the 
larger agriculture picture and with aimacquaintance with 
much of modern technology. We should more actively 
recruit them. 

Curricula. Training must be rigorous at all levels; strong 
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science in the basic years and intensely practical in the later, 

All agriculture faculties must acquire a farm to provide the 

necessary orientation to real lifefarming practices and to 

foster the ability to relate to farmers in all ways. 

GraduateTrainink1. Graduate training should be available 

in all faclities of agriculture ifat all feasible financially, 

The research 'orboth the master's and the doctorate should 

be done in country. even when toPh.I). is offered. 

Students studying abroad should be ctnabled to return, 

with the joint support of the faculty, tileNAIlS, and 

international organizations, to carry out reseach relevant to 

the needs of the farmer. Such linkages are more difficult to 

work out but will pay haimidsoie dividends in tile future. 

Ttchitt!h1zds. The teaching loads ofat least some faculty 

members should be mark",ly reduced so they can develop 

worthwhile research programs. They should be given 

support to do this. and rewards for accomplishing it, 

recognizing that this may be extremely difficult within 

some or even most civil service systems. 

Salary e'els. Salary levels in universities and research 

bodies must be increased to make education and research 

more competitive with the private sector. No country 

could, or even should, make its educational system 

completely competitive with the private sector. But no 

amount ofeffort to improve image, rcnuit good students, 

strengthen curricula, and support research will ever 

succeed on a lasting basis ifhighly capable personnel cannot 

be retained ii the face of competition from the private 

sector. Most ofus realize that we do not enter university 
service to get rich; there are other rewards. But to render 

universities more effective in their role of supporting 

national agricultural research systems, a thorough review 

must be undertaken of the system of remuneration of the 

personnel employed. 
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THE ROL.E OF THE UNIVERSITY IN NATIONAL
 
AGRICULTURAL RESEARCH
 

Dr. Subhi Qasem
 

Professor of Plant Pathology
 
University ofJordan
 

INTRODUCTION 

Let me at the outset make four introductory remarks which 
I believe will be helpful in discussing the role of the 
university in natioial agricultural research efforts. 

i. 	 My statements will relate mostly to the role of the 
university in agricultural research in the Arab countries, 
because the Middle East region is the focus of this 
workshop. This does not nean, liowev..r, that the 
points I will be raising may not apply to countries with 
similar euvironments; 

2. 	 There are at present 68 universities in the Arab 
countries, including the two American universities in 
Cairo and Beirut. Of these universities, only 38 have 
colleges of agriculture, and only eight have fully 
organized veterinary colleges. While addressing the role 
of universitics in national agricultural research, 
however, the points raised will not be restricted to the 
role of these colleges but rather to the whole spectrum of 
disciplines in any university which may have potential 
input into the national agricultural research effort, 
These disciplines, which usually have no organic 
connection with colleges of agriculture and veterinary 
rMedicine, include biological sciences, chemistry, 
physics, geology, economics,sociology, public health, 
And various engineering disciplites; 

3. 	From a historical perspective. most ofthe universities in 
the Arab region were established in the i96os and hence 
caie into being after agricultural research activities had 
been established within the structure of the ministry of 
agriculture. Thus the universities have had to break into 
an environment in which other institutiorns, mainly 
ministries of agriculturc, already had a claii on the 
agricultural research in their countries. While seeking a 
role tor the university in natinal agricultural research 
effort, it is vital to keep this historical perspective iii 
ind,
iir because it relates to the issue of which institution 

perceives itself as having the right and responsibility for 
the organization and implementation of research 
activities in the counitry. The perspective becomes even 
more important in national situations where a mandate 
for agricuitural research has not yet been clearly defined; 

4. 	 The total number ofagricultural scientists in the Arab 
countries qualified to Ph.D. or equivalent level was 
estimated in 1982 to be three thousand. Two thirds of 
the scientists are working in the universities; the rest are 
in the national agricultural reearch institutions. About 
55% ofthe total number are working in Egypt alone. In 
Egypt and Sudan the numbers ofagricultural scientists 
working in the national agricultural research system are 
close to those working at the universities. In the rest of 
tile
countries the number of agricultural scientists 
working at the universities far exceeds that in national 
research systems. 

This disparity will probably persist in several countries 
for many years to conic. When discussing the role of 
universities in agricultural research, it is important to 
remember the differences existing in distribution of 
qualified manpower among various institutions and the 
need to cultivate the expertise of manpower working in 
the universities in the overall national effort. 

SOME ISSUES IN THE ROLE OF 
UNIVERSITIES IN NATIONAL 
AGRICULTURAL RESEARCH 

I .	 The issue O All Arab universities were,fnadate. 
established with clear objectives and functions. The 
declared objective ofeach university is to serve the needs 
ofsociety through three functions: manpower training 
(teaching), research, and direct technical services. Thus 
the research function was given to the university, in 
miany cases without clearly stating how they should 
coordinate their research efforts with already existing 
research institutions. A few countries have developed 
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coordinating mechanisms, mainly through research 
councils and research commnittees, but the issue ofhow 
to consolidate efforts ofvarious research institutions 
remains to be resolved in most countries of the region; 

2.f T e . R s ts fwpractical 
. Tyip t scevists wor thein universitish 

byragricultoral scientists working iii the universities 
reveals that the probleis tackled are rele,vait to tile 
agrit ltural sector ofthe country. Howver. how many 
quthese publications attei t to ianswer panrticulr 
qtuestioiis raised lbyt iriirers, and bhsowianly of these 

research activities are consistent with national 
development objectives is controversial. Part of the 
controversy comes because many countries have o 
agricultural research plan with clearly defined priorities. 

Common criticisms of uriversity research arc: 

- that research is tonmaademic and does not relate to the 

real problems t.cet by t'irncrs. In this context itis 

charged tat scientists in universities tWid to go norc 

ftor research projects that are attractive tor 
publicatio s than to tacklc tire practical prolbc is that 
limit productivity inthe tr rmers' fields; 

- that rescach efMirts in the university are more oriented 

toward disciplilles (hll coMii0ditics and hence lead 

to i torag nieted uOutpu t with little relevance for 
tarulers. 

The researchers at the niversity det'nd their research, arid 
tire%, raise tire tinllowing points: 

teaching function 
aid heiice have little litte to devote to probleis that 

- that they are overloaded with tire 

ire urore tille-conisulillig; 

- that the ticilitiesissistant help, and operational funds 
allocated to tieii are ilsLtcient for and/or 
inconsistent with those requiired by applied arid 
developmental research. 

lietore we leave thisissuc the following remarks may help 
to clarify tie situatiol. 

- Several countries have developed plans and/or 
imlechanisns to insure more conrgruenc between 
what scientists inuniversities are researching arid tile 
needs of the conrtry. 

- The flct reriainms. however, that many oniversities 
have Iiilt-in primotion mechanisis which fhrce 
sWcntists to colrdtct attractive short-term research 
problenis that may orr Iray riot address farmers' 
needs. Mar), universities insist on a certai number tf 

publications to qualify faculty for promotion from 
one rank to the next. With the limited time and 
facilities available for research in the universities, 
researchers find themselves caught up on tile "publish 
or perish" syndrome, with little consideration of the 

value of their work. Furthermore, most 
universities insist that research acceptable for 
promotion must be published in intniationally 
recognized journals. Researchers find it difficult to 
satisfy this criterion with studies of local problems 
that may not be acceptable to intenationaljournals. 

GUIDELINES FOR STRENGTHENING 
THE ROLE OF UNIVERSITIES IN THE 
NATIONAL AGRICULTURAL 
RESEARCH EFFORT 

There is tit) need to belabor the importance oftinvolving 

universities in the national agricultural research ctiort. 

They are a valuable national resource, and they stand to 
benefit fromir their iivol vecnlet. 

In many situations studied by the writer, allparties actually 
have velcoircd an increased role of the uniivcrsities in 

meeting society's needs. What remains to be determined, 
however, are tire following: 

I.the definition aid establishment of a national 
organizational framework under which all research 

effort, including that of tire university, cair be directed 
towards the attainment of national objectives; 

2. 	 the utilization oftools anid iniceritives which are 
conducive to more productive and efficient research. 

NATIONAL ORGANIZATIONAL 
FRAMEWORK
 

Experience iii developing countries has shown that the 
more successful models ofnational research effort have 
an organizational frariework (or body) which has tire 
power and tools to implenit the following: 

i.Thedefinition arid foirmulation tifa national agricultural 
research plan with clearly defined priorities. Ofcourse, 
stch a planimust be coiisistent with national 
development objectives and farmers' needs. In defining 
such a plan tl,recmain groups should participate: policy
makers respursible for the development of the 
agricultural sector; research leaders and scientists inthe 
national agricultural research system, inchlding 
university scientists; the clients ofthe research output 
farner leaders, leaders of farner organizations, arid 
leaders oh organizations offering services to farmers. 
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Experience also shows that the more detailed the plan is, 
the more easily it can be translated into individual 
research topics. 

2. 	 The organizational body should determine the 
institutions capable ofimplementing projects 
emanating from the plan as well as the clients who are 
most likely to benefit from each project. Here again the 
universities otust be included. 

3. 	The organizational body should define methods and 
mechanisms fbr monitoring and evaluating 
implementation ofresearch programs. The university 
stientific community may again play a role in the 
evaluation process of research output. 

4. The organizationalhbody shouldhavefinancialresourccs 
to at least partly support the cost of research projects 
and, in particular, the operational cost of research 

programs, 

TOOLS AND MECHANISMS WHICH 
STRENGTHEN PRODUCTIVE 
RESEARCH 


I.National researchear 
aresS. The formation ofnational teams responsible for 
the implementation ofeach of the major commodity 
programs has proven to be a helpful mechanism in 
cultivating the expertise ofmanpower available in the 
country. including those working in the university. It is 
also a zoechanistn which facilitates an integrated 
n l tidisci plinary approach to problems. When firrming 

such teams, the responsibility ofeach member of the 
te.n must be spelled ou1t. In addition, the appointment 
ofa ,nationalteam leader to serve as a focus for 
comounication, monitoring, and coordination has 

proven to be eflective. 

2. 	 Contract research. As much as possible, institutions 
and/or individuals implementing research programs, 
including the universities, should be contracted by the 
"organizationail body".The contract should have a 

program document showing objectives of the research 
program, major materials and methods, where the 
program will be implemented, individual researchers 

responsible for implementation, duration (with starting 
and termination dates), costs, type, and form ofthe final 
product. 

The contract should spell out any incentives or financial 
support given to the implementing institution, sources 
ofsupport, and conditions and modes of fund 
distribution. 

3. 	 Graduate studies. Many universities of the region have 
programs to qualify candidates for the master's degree 
and some for the Ph.lD., in a range of sciences, including 
agriculture. The orientation and integration of these 
graduate studies, especially thesis research topics, in the 
total national effort ofagricultural research, provide an 
excellent opportunity for all concerned to best cultivate 
such activities. While implementing such graduate 
study programs, facilities, manpower, and other 
support available to the university, as well as other 
national research institutions, may be integrated to 
strengthen research output. Integration should become 
part of the policy of the university. 

4. 	 Special 'orkshops,fannerfielddays, cotnsultation. It should 

be the policy of the university, the "organizational 
body", and the other national research institutions to 
involve the university scientific community in all 
activities which strengthen the production and 
dissemination of research output. 
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THE ROLE OF THE FACULTY OF AGRICULTURE,
 
UNIVERSITY OFJORDAN, IN NATIONAL AGRICULTURAL
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D.'. Mahmud Duwayri
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University ofJordan
 

INTRODUCTION 

File Faculty ofAgriculture was established in 1973 by royal 
decree. It was envisaged that this new faculty should be a 
non-traditional one as compared to those in the Arab 
world, since it was to emphasize agricultural research as 
well as teaching. This philosophy is very well reflected in 
the relatively lower teaching load compared with other 
faculties in the utiversity. 

To fulfil its aspirations. the faculty embarked upon 
coridut ting research on important crops in the national 
econoiitv, mainly wheat in rainfcd agriculture, tomato in 
the irrigated sector. Staff members and researchers were 
encouraged to fbrmn teams to work on the problems fLcing 
these important c(ttnlittoditiCs. The Faculty of Agriculture 
started with fbur departments: Crop Production and 
Protection; Animal Production and Protection; Soils atid 
Irrigation; Agricultural Economics arid Extension. In 198o 

the structure was reorgatized and expanded to six 
departmcnts: I )cparttnctit of Plan, production; 
I )epartment of Animal production; Department of Soils 
antd irrigation; I)cpartment oflplant Protection; 
I )epa rtmcnt of Agricultural Economics and Extension; 
I )epartmcnt of Nutrition arid Food Processing. 
Undergraduate cnrolment in 1984/1985 Was 994; there 

were 37 graduate students. 

GRADUATE STUDIES 

One of the important landmark:s i the history of the 
faculty is the graduate program, which started in i977. 

The M.Sc. degree is granted it) the I )epartments of Plant 
Production, Plant protection. and Soils and Irrigation. 
Research topics are chosen from the important problems 
laciog agriculture injordan, and in most cases involve two 

years of field work. So t~ir, 53 students have been granted 

M.Sc. degree, and currently 37 students are enrolled in the 
same program. Ihave said that real agricultural research in 

Jordan began with the graduate program in 1977. 1still 
think so and hope to start the master's program in the other 
three departments very soon. Diploma programs are in 
preparation in all six departments. Many of the graduate 
students are offered scholarship from the Ministry of 
Agriculture or the l)eanship ofGraduate Studies, and there 
are other sources of scholarships to encourage attraction of 
high-quality graduate students. 

PRESENT RESEARCH ACTIVITIES IN 
THE FACULTY OF AGRICULTURE 

The faculty is heavily involved in research projects at the 
national level in cooperation with regional and 
international agencies: 

I. 	 improvement ofcereal crops, funded partially by the 
Ford Foundation atid involving scentists from the 
Ministry ofAgriculture and ICARI)A; 

2. 	 improvement of food legume crops partially fundcd by 
II)RC and in close cooperation with the Ministry of 
Agriculture, particularly in the dernonstration phase; 

3. 	 improvement of tontato crops funded partially by the 
National planning Council, through the I)anship of 

Research, University ofJordan; 

4. 	 agricultural Production in the semi-arid zone and areas 
suffering fromt dcscrtification, fundcd by the European 
Economic Commtunity; 

j. 	 there are more than ioo small research projects being 
carried out by our staffwhich involve soils, irrigation, 
poultry fiedimng, managemcnt, fattening, plant 
protection, fatrming systems; 
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6. 	 the staffpublished more than 90 iesearch papers in the 
last year; 

7. 	 the staff have participated in 33 national, regional, or 
international meetings or workshops in the past year. 

In conclusion, it can be said that the Faculty ofAgriculture 

is the most active body in agricultural research in Jordan, 
through graduate studies, research projects in cooperation 
with the Ministry of Agriculture, or other national or 
regional institutes. However, more coordination is 
needed. Furthermore, an extension systen to get our 

results to the farmer needs to be worked out. I am sure that 
the future is very bright in this direction. 
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VETERINARY MEDICINE IN NATIONAL AGRICULTURAL
 

RESEARCH 
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Hassan II Institute of Agronomy and Veterinary Medicine
 

INTRODUCTION 

The Hassan II Institute of Agronomy and Veterinary 

Medicine was founded in 1966 to provide agricultural 

manpower for Morocco. Eighteen students enrolled in tile 

first class and i i ofthein graduatcd in 1972. During the last 

18 %,cars,more than 3,ooo students have graduated from the 

institute. The areas of specialization are diverse, including 

agronoimy. veterinary mtedicine, food industry, wood 

technology, rural equipment, agricultural machinery, sea 

food science, landscape architecture. There are about 320 

staff inenibers working at the institute. 

In less than 20 years, the institute has progressed 

considerably in teaching activities and agricultural research. 

This has been possible because of the continuity of the 

research program and stability of Moroccan staffmembcrs, 

the integration of the research activities in the student 

CnrriculuLi at both undergraduate and graduate levels, tile 

gencral research policy adopted by the institute and, finally, 

by tile assistance of international cooperation. 

In order to tnderstand the place ofthe Hassan I1Institute in 

national agricultural research, it is necessary to describe in 

soimie detail tIme higher agricultural education system in 

Morocco. 

THE HIGHER AGRICULTURAL 
EDUCATION SYSTEM IN MOROCCO 

Stidents who have conipleted high school and obtained the 

Baccalaur: pass acompetitive examnination to enter the 

institute. Each year. j to 6,ooo students sit for this 

exa ination a .1 only 6Oo arc enrolled. 

All agriculture stideIts participate in aconnon first year 

currictilumi referred to as Ann,& pr~paratoire aux Etudes 
StipmricUres cii Agriculture or APESA. At tht end of the 

year, the students' scores are used to divide them between 

the different sections of the 'nstitut Agronomique (Rabat 
and Agadir), the National School ofAgriculture (Mekns) 

and the National School of Forestry (Sal6). The Institut 

Agroniomique has i i sections: agronomy, veterinary 

medicine, food industry, wood technology, rural 

equipment, topography, agricultural machinery, 

horticulture, landscape architecture, plant protection, and 

sea food science. The two first sections require six years 

(M.Sc level) while the others, including the National 

School ofAgriculture and Forestry, require only four years 

(B.Sc. level). 

Master ofScience Level (Ilii~,ierd'Ftat) 

The six-year agriculture program is divided into three 

cycles of two years each. 

First Cycle 

The first cycle contains all of the basic sciences 

(mathematics, physics, chemistry, social science, plant 
biology, ;,nimal biology). The first cycle is common to 

both the six year agriculture program and to veterinary 

medicine. 

S'cond Cycle 

All agriculture subjects are studied during the second cycle. 

These include: animal sciences, plant production, social 

science, soil science, mechanical engineering. 

Third Cycle 

At the end of the second cycle, tile students choose a 

specialization, to be pursued during the fifth and sixth 

years. 

Most students are sent abroad for their fifth year. They may 

be placed in French, Belgian, Anmerican, English, Danish, 

or other Luniversities. The universities are selected for the 

specialization they offer. 
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At the end ofthe fifth year, the students return to Rabat for 
a year ofindividual work. They prepare, write, and defend 
a thesis and are awarded the degree Ing tnieur Agronoiue. 

Blach'lor,il'Science Level (In.,ielrd'Applicatii) 

The four-year program is divided into two cycles oftwo 
years each. Students receive courses in various fields during 
three years and three months and prepare their B.Sc. thesis 
during the last six months. 

THE RESEARCH ORGANIZATION AT 
THE INSTITUTE 

Inimany utiversitics of developed countries, research 
activities have little to do with the agricultural problenis of 
Third World countries. Some ofour technicians were 
trained in these universities. Upon returning home they 
experienced inanv difficulties in adjusting to tile new 
situation. Many of then wished to continue their research 
tinder the sante highly sophisticated conditions in which 
they had been trained. 

At the histitnt Agrolooniquc we avoided such situations. 
The research programs arc defined according to national 
needs and are integrated into the g,',iral teaching 
curriculum at the undergraduate and post-graduate levels. 
The professor, with his student, roust om,!crtake the 
research ard adapt it to tile local situation. I is research 
policy does lot mireari that the Institute is completely 
isolated fro i the o utside world. Oti the contrary, the 
success of this rcs'arch policy is iue, in part, to 
intrerational cooperation. 

Organization 

The M.Sc. students start their research woik during their 
stay abroad (fifth year) an1d continue through the sixth year 
in Morocco. The research for the l.Sc. degree is do-se 
during the fourth year of studies, frotiJaruary untilJuly. 

The students ofthe six-year program are sent abroad for tie 
fifth year, as nti tted. The foreign university is chrosetn 
according to the major field ofstudy chosen by the student. 
For instance. Otic who would like to specialize in citrus 

production might be sent to tIre University ofCaliffornia. 
They take acadeniic courses and begin their research 
projects, which arc defined by Moroccan advisers aid ILust 
contribute to solving Moroccan agricultural problem. 
During his stay abroad, the student has the opportunity to 
learn new techniques and become acquainted with how 
research oni any problem is undertaken. 

After one year abroad, students return tor their sixth and 
last year of studies. They bring with then new techniques 
and new ideas. They continue working on their research 

projects and write a thesis. They defend their thesis at the 
end ofthe year before receiving the Ing3nieur Agronome 

Degree, which is equivalent to the M.Sc. degree. 

Control of student research progress 

)uring the year reserved for the thesis, the student must 
present his research project before starting his experiments. 
The subject is introduced and the techniques and materials 
to be used are described. 

Then the student gives a seminar based on a literature 
review of the problem and two progress presentations 
during the course of his work. All students ofthe 
department bust attetd every presentation, regardless of 
specialization. This familiarizes every student with the 
research topics and special techniques used. Ie is also able 
to gain experience by discussing and criticizing his fellow 
researchers. People outside of the institute (farniers, 
technicians, investigators) are also invited to participate in 
these senliars and presentations. 

Defense of the thesis 

The student is permitted to type and reproduce his thesis 
only after lie has completed his four presentations and 
obtained the approval of his research supervisor. A jury 
consisting of five to eight examincrs (professors from the 
institute and specialized tcchnicians from outside) is 
selected. The student presents and defends his thesis before 
this jury. lfsucccssful, the jury proposes that lie be granted 

tile ingenicur degree. 

Department staff member training 

As we said earlier, there are about 320 staffmembers in the 
institute, ofwhotti 250 are Moroccans. Most of the 
Moroccans are educated to the M.Sc. level and nced 
doctoral training. In order to develop strong research 
programs necessary to sustain a third cycle at the institute 
and to participate liore actively in national agricultural 
research, the institute has created a doctoral program. For 
this doctorate the research is to be done locally, and oii a 
problem which has great significance for the developnent 

of national agriculture. 

Integrated research programs 

'hie two levels of research activities ofthe students (M.Sc., 
B.Sc.) and the staff ierniber doctoral candidate cin be 
independent or part of integrated research progrnis. Each 
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department tries to cover diverse aspects of problems 

facing the agricultural development of the country. This 

research strategy allow many departments to have abroad 

view of the country's most important agricultural 

problems, to evaluate them, and to choose problems for 

future study. For tile students, this strategy has the 

advantage of giving them some freedom in choosing the 

subject of their research work. 

But, the whole is more than the suin of its parts, and this is 

true for agricultural research. We have initiated an 

integrated research and devclopinit program. The 

objective of the program may be the improvement of a 

crop, development of the agricultural activities of ai area, 

or some other activity. Many departni,tts participate 

collectively in the elaboration and the realization of multi-

disciplinary research projects. 

Integrated research programs may be initiated at the 

request of the Ministry of Agriculture, and they arc taking 

on more and more importance in the research and 

development activities of tile institute. Some of this 

research is financed by the Moroccan government and 

soime by international organizations. 

At the imoment, aboLt 20 integrated research programs are 

active. Some are conducted iii some African countries, like 

(;uinea and Mauritania. 

Extending research knowledge 

The Institut Agrononiique et Vtrinaire Hassan IIhas an 

active program to disseminate research results. 

Seminars, symposia, etc. 

In Ole institute we have four professional associations: 

- National Association fur Plant Production, Plant 

Breeding and Plant Protection 

- National Association for Animal Production 

- National Association for Soil Sciences 

- National Association of Irrigation and )rainage 

All of these associations are joined in a federation called the 

National Federation for Rural )evelopment. These 

associations and the federation organize seminars, 

symposia, and workshops on different aspects of 

agriculture The participants in these activities are nationals 

(private companies, administration, farmers, universities, 

etc.) or foreigners. 

Other meetings are organized by the service of "Regular 

Training". This service can organize at any moment, on 

any subject and on the demand of the Ministry of 

Agriculture or private companies, any training session 

during which all current research information is presented. 

Publications 

Two journals are published in the institute. "Actcs de 

l'lnstitut Agronoinique et Vt6rinaire Hassan II"is 

published by the institute alone, and "Hommcs, Terre et 

Eaux' is published in collaboration with the different 

professional associations. These two journals allow 

students, institute staffmembers, and researchers from 

outside to publish their results. Papers are also presented in 

other national or international journals. 

Thesis 

The thesis is also a very important form ofresearch 

diffusion. The examination committee is composed of 

professors from the institute, technicians from private 

coni'm,,ics, and scientists from the Ministry ofAgriculture. 

Thesis information can therefore be readily utilized. 

CONCLUSION 

Each year, i5o master's theses and about 350 bachelor's 

theses in various agricultural sciences are prepared. There 

are also 250 doctoral dissertations projected for the next to 

years. All ofthe research activities are integrated into the 

student curriculum at both theundergraduate and graduate 

levels, and all research topics deal directly with national 
agricultural problems. 

The research strategy ofthe institute emphasizes integrated 

research programs. Many departments participate 
collectively in the elaboration and the realization of 

multidisciplinary research projects. 
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MANPOWER AND TRAINING ASSESSMENT 

Dr. Byron T. Mook
 

Senior Research Officer
 
International Service for National Agricultural Research (ISNAR)
 

INTRODUCTION makers lies in the increased allocations being made to 
agricultural research at both tile national and international 

I would like to begin with aclich3. How often have all ofus levels. And second, the numbers ofstudents emerging
 
heard that a research program can be "only as good as the from tertiary level educational institutions who will
 
people who work on it"? Such words are good and high-
 demand jobs can be expected to grow substantially in the 
sounding. years ahead. 

But 1ow can an agricultural research manager actually go Such growth in the number ofagricultural research 
about ensuring that he knows what personnel resources he personnel must be planned for. Good manpower 
has and what he will need in the future? I would like to assessment and manpower planning can therefore serve at 
discuss these questions with You today. least two purposes: 

Specifically. I will deal with three interrelated issues: (a) to strengthen the case for more resources. A manpower 
plan for agricultural research can be (and almost 

- What must a research manager consider in assessing the certainly should be) a political document. Policy
current manpower situation in his institute or research makers are more likely to provide increased resources 
program? for research if they can base their decisions on awell

rest-arched, well-documented, and well-argued case. 
- What considerations should be taken into account in "Wish lists" are not likely to be sufficient;
 

estimating future personnel needs?
 
(b) to present the case for reform, over careers. Once 

- What should the research manager think about in again, policy-makers are nu, likely to be impressed 
planning necessary in-career training for his personnel? with vague calls for improved salaries and "conditions 

ofservice". The burden of proofis really on 
GENERAL CONSIDERATIONS agricultural research managers to show how existing 

rules can be used to improve the conditions under 
Before getting into discussion ofthese three issues, I would which their personnel work, and/or to make the case 
like to say briefly why I think manpower assessment is for changing those rules. 
important, and why I believe that good manpower and 
training plans are a critical resource in the hands of any As research managers make manpower assessments and 
research manager. put together training plans to meet these objectives, they 

arc likely to want to consider at least the following four 
In many Countries - almost certainly including those subjects. In my presentation today, I will deal most directly 
reprcsemtcd in this room - it is likely that the number of with the first and the fourth. 
people involved in agricultural research will increase 
significantly in the years ahead. Why? I would suggest two (i) Recruitment. low many people should be recruited by 
reasons. First, the economic returns to agricultural research an agricultural research organization and what 
are among the highest ofany sector in which agovernment qualificarions should they have? Answers to such 
can invest - agricultural, industrial, or educational, questions are clearly related to the availability of 
Evidence that this fact is being recognized by policy- resources to support new personnel. 

57 



(2) 	 Careers. What kinds ofcareers will be available to these 
new recruits? How will their performance as scientists 

and managers be evaluated? What kinds ofgrade and/ 

or salary bars will they face? 

(3) 	Incentives. What non-salary incentives can the research 

organization oftr its personnel? What flexibility do 

research managers have to offer benefits related to 

postings, ho,,sing, transportation, medical care, and 

education for children? 

(4)Training. How will the professional skills of research 

personnel be periodically updated? 

ASSESSING THE CURRENT 
MANPOWER SITUATION 

Let tie begin, then, with the first of the issues which I noted 

at the outset of this presentation. What must a manager 

consider in assessing the current manpower situation in his 

institute or research program? 

Really another phrase which might better describe this 

activity - in less pretentious terms - is "finding out what we 

have". In its first tour years of work with national 

agricultural research systems (NARS), ISNAR has been 

continually struck by how little is known about the basic 

characteristics of research personnel. It is actually the 

exceptional national agricultural research system which is 

able to say quickly and accurately how many people it has 

oii the payroll. 

The first step in manpower assessment is therefore the 

collection ofgood personnel data. This task is one on which 
ISNAR has worked with the governments of Kenya, 
Somalia, a d Zimbabwe, and most recently iththe 


I)epartment ofAgriculture in Thailand. Much of what Iam 

about to sa isbased oilthat experience inThailand. 

u scompared 


The Thai I)cpartnient ofAgriculture - like many national 

maintains excellent personnelresearch organizations 

records. For each permanent employee, it keeps a bound 

book containing his/her entire personnel history. The 

anilotnt of intormation containcd in these books is 

impressive. Not only can one find out where arid when anl 

individual was born, where he/she went to school and in 

what subjects, Mhen he/she joined the l)cpartinent, etc. 

but also considerable detail about funily members, 

residence, military service, and time spent in fulfillment of 

religious duties, 

The problem is that there is no means of aggregating these 

data. If the department wants to know something about a 

PARTICULAIR INI)IVIDUAL, the information is almost 

certainly contained in his/her file. But ifit wants to know 
something about a PARTICULAR CLASS of persons 

(e.g., Ph.l).s), then the only way of doing so is to go 

through each and every file, one-by-one. 

When ISNA R and the department began to work together 

on anl analysis of conditions ofservice for research 

personnel, we soon discovered that we lacked the answers 

to a number of key questions. Howmany graduates were 

there in the department? How many with master's and 

doctoral degrees? What scientific disciplines seemed to be 

over- and under-representcd? What were the age and sex 

distributions ofdepartment scientists? What recruitment 

trends over the past ten years could be identified? 

The process ofgathering information on such questions is 

laborious, but it can pay high dividends in the end. 

Working with ISNAR, the department designed a data 

sheet on which key educational arid career information for 

each graduate could be tabulated. Then clerical personnel 

from the Records Section of the Personnel )ivision went 

through each of the personal files by hand. The resulting 

data were aggregated arnd computerized. The end-product 

was a database on graduate scientists in the department 

which provides for the first time a sound and complete basis 

for aii assessment of current manpower. 

What kinds ofconclusions came out of this assessment? 

I shall present here only two, to give an idea ofthe kinds of 

uises to which such a database can be put. 

One of the most striking characteristics ofthe 1419 

graduates in the department is the high percentage of 
women (38%). ISNAR does not know of any other 
country which has such a high percentage of female 

graduates in agiicultural research. Furthermore, many of 

these women are young - 5o% of them aw,under 35, as 

with only 30% of male graduates. Even in 

absolute terms, there arcmore women than men in this age 

group. 

The implications of such figures for research management 

are likely to be considerable. By 1994, assuming regular 

retirements (at age 6o) and no attrition, the percentage of 

female graduates in the department will have risen to about 

44%. Such figures are important, beca.use they affect 

postings and therefore, most important, the type of 

research actually done. From information in the personal 

files on the place of formal assignment, we calculated that 
34% ofmale graduates inthe department work outside 

Bangkok as compared no only 20%, of women graduates. 

As a result. if the percentage ofwomen graduates in the 

departnent rises, a reasonable expectation would seem to 
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be that management will face increasing challenges in 
persuading people to work outside Bangkok. 

Working from the personal files, ISNAR and department 
analysts got an accurate count of the numbers of graduate 
research staff in each salary grade. When we then compared 
these data with those on age and place of posting, we 
discovered that: (a) there was a very strong positive 
correlation between age and salary grade (i.e. very little 
evidence ofpromotion on the basis of merit), anid (b) there 

was quite a strong negative correlation between age and 
postings outside Bangkok. 

What are the management implications of this assessment? 
The main one concerns the changing shape ofthe personnel 
pyramid. As the current crop of younger people moves up 
in the department - and assuming only moderate 

recruitment, because ofbudgetary constraints - that 
pyramid will actually tend to become increasingly
inverted. 

ESTIMATING FUTURE MANPOWER 

NEEDS 


I)ata such as that collected by the )epartment of 
Agriculture in Thailand are an essential prerequisite for 
beginning to grapple with the second issue I raised at the 
beginning of this presentation. What considerations must 
the good research manager take into account in estimating 
tuiture personncl needs? 

There are really two questions here. (i) How many people 
are needed (quantity)? And (2) what kinds of people are 
needed (quality)? The two are obviously interrelated. I 
would argue that there arc two very different approaches in 
trying to answer them. 

The first is what ISNAR and others have called the 
"unconstrained demand" strategy. The essence ofthis 
approach is a request to heads ofresearch organizations or 
prograimis to state their nlanpov. -r "requirements" over the 
next x number of years. How n;,. j people do yu need? 
()fwhat type? What sort of qualifications should they have, 
and if) which scientific fields? 

The main problem with beginning to estimate future 
manpower needs in this way is that managers almost 
always state their "needs" too high. Why? I can think of at 
least three reasons. (i) A manager may feel that his request 
will be cut anyway, so he might as well overestimate, 
(2) Most agricultural reseach m2nagcrs believe that their 
organizations have the potential of making great 
contributions to national development. Arid (3) many 

managers equate numbers ofsubordinates with 
bureaucratic power. 

All true ... But still, could one not argue that the effects of 
the "unconstrained demand" approach to manpower 
planning may actually be harmful to a research 
organization? Specifically, if the desired qualifications of 
new recruits are set too high - however many such recruits 
there are to be- there is the real danger ofwhat is sometimes 
called an "inversion of the skill hierarchy". In plain terms, 
this nicans that the organization becomes top-heavy, with 
too many (self-perceived) leaders and not enough 
followers. For management, the usual way of avoiding 

such an inversion is to set narrow gates along the career 
paths which only a few people can get through. The 
problem with this "solution", ofcourse, is that it usually 
leads to the stagnation ofhighly qualified people at lower 
grades. 

ut there is another approach. It might be called
htteei nttrapoc.I ih ecle

"constrained demand" - and the question it asks is not 
"how much is needed?" but rather "how much can be 
afforded?" The examples I shall use to illustrate this 
approach are drawn from ISNAR work with the Ministry 
of Agriculture in Kenya. 

Five variables are critical to such "constrained demand" 
analysis. (i) Agricultural gross domestic product (AGDP). 
(2) The percentage of AGDP being spent on agricultural
 
research. (3) The total bill for research salaries/bcnefits,
 
expressed as a percentage oftotal research expenditure.
 
(4) The total bill for graduate salaries/benefits; again,
 
expressed as a percentage of total reseach expenditure.
 
(5) The likely movement ofexisting graduate staff into 
higher salary grades over the next 5-io years. 

in Kenya in 1982, approximately i.o60% ofAGDP was 
being spent on research. This figure was actually quite high 
in comparison with many other countries in Asia and 
Africa. About 55% of total expenditure on research was 
going to salaries/benefits, and about 15% was going to the 
salaries/benefits of graduates. 

Our objective was to estimate what the situation would be 
like 5-1o years from now. To do so, ISNAR and the 

Ministry of Agriculture put together a number ofdifferent 
scenarios using different values for each of the above five 
variables.Just one such scenario will be summarized here to 
illustrate the utility of the "constrained demand" approach 
in estimating manpower needs. On the assumption of a 4% 
annual growth in AGI)P, a 1./5% ofAGDP expenditure on 
research continuanc of the existing percentage of total 
personnel expenditure for graduate scientists and 
managers, and minimal "grade creep" (i.e. promotion 
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pretty much according to seniority), we concluded that the 

Ministry of Agriculture could afford a net addition of only 
35-40 graduates per year. In other words, 6%-7% of total 

graduate personnel strength in 1982. 

Such figures were disappointing - and challenging. Perhaps 

their most striking aspect was the contrast with 

the manpower estimates generated through the 
"unconstrained demand" approach. When research 

officials had been asked simply to estimate what they 
"'needed", the figures were approximately to times higher. 

Furthermore, we estimated that if manpower growth 
continued over the next to years at the same rate as over the 
: ast o,it was likely that almost ioo% of recurrent 

expenditure for research would be spent on personnel by 
1993. 

PLANNING IN-CAREER TRAINING 

Any approach to this manpower management function 
depends on how the first two functions described above 
have been carried out. It is only logical that staff training 
cannot be planned until you know what staff you have and 
what can be afforded. 

After such estimates have been made, however, the reseach 
manager will probably want to go through three steps in 
planning training for his staff. 

(i) 	 A description/analysis ofcurrent pre-career training 
opportunities. What are the main institutions and 
programs that provide personnel to the national 
agricultural research system? What scientific and 
managerial fields do they cover well and which not so 
well? And what are their developmental plans over the 
next 5-io years? Only through answering such 

questions can the training planner estimate what fields 
are likely to be inadequately covered in the NARS in 
the future. 

(2) 	 A description/analysis of current in-career training 
opportunities. Where are staff going for training now? 
What are the relative costs and benefits? 

(3) 	An analysis of the actual demand for training within the 
NARS. This issue is almost certainly the most difficult 
of the three. There are really two schools of thought 
about in-career training. One - which might be called 
the apprenticeship school - argues that scientists and 
managers should improve their skills on the job. 
Proponents of this view contend that formal degrees 

arc not all that important and that training "on-the-
job" both minimizes disruption to the research
 
organization and costs less money. An essential 


element ofsuch an approach, of course, is the presence 

of senior scientists who can act as the "masters" of the 

"apprentices." 

The alternative view is that advanced degrees are 

important, particularly in a world in which agricultural 

science and technology are changing so rapidly. 

Proponents of this idea argue that even senior research 
scientists and managers become outdated quickly 

unless they go for formal refresher courses; they 
therefore cannot be depended upon to train their staffs. 

CONCLUSION 

To end, I would like to discuss briefly one substantive issue 
and one methodological issue which seem to me to tie 

together much ofwhat has been discussed. 

The substantive one is difficult to present concisely and 

fairly in a brief period. It concerns the manpower and 
training planning implications ofwhat many analysts have 
termed "the diploma disease". When we think about 
estimating future manpower needs and planning training, 
how important do we really consider academic credentials 
to be? If we insist that a middle-level scientist must have a 

master's degree, or a senior-level scientist a Ph.D., whydo 
we do so? What is there about postgraduate studies that 
qualifies a scientist for professional recognition and 
advancement? 

These questions are difficult to answer but they are critical. 
Let us look at the personnel situation in much of research 
and development 20-30 years ago. Many middle- and 
senior-level research professionals then were actually 
people who had only first degrees and who had learned 
much of what they were practising on-the-job. Why has 

the situation changed today? 

I do not want to appear to be implying here that whatever 
changes have occurred have not had many positive effects. 
The dramatic advances made in agricultural science in the 
last i5 years have conic about almost entirely through the 
effo--s of scientists with postgraduate credentials. At the 
same time, however, an over-emphasis on academic 

degrees does have its costs. Not only are the degrees costly 
to acquire, but holders ofadvanced degrees usually start at 
higher salaries. In addition, higher and higher level 
positions must be found ifthe individual is not to become 
bored and dissatisfied. The question which every research 
manager and personnel planner must therefore continually 
ask is: I)o the jobs I need filled really require post graduate 

degrees? 

And now on to the methodological issue. What are the best 
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ways of actually going about the first critical step in 
manpower assessment: tabulating present stafP Ihave 
mentioned the ISNAR experience in Thailand, where data 
were gathered by clerical personnel going through each 
personal file. We estimate that simply the collection ofbasic 
information on the 1420 graduates in the Department of 
Agriculture took the staffofthe Records Section in the 
Personnel l)ivision at least to minutes per file, or about 
240 hours ofwork. 

The altertative might have been aquestionnaire sent out to 
each graduate member of the department. In fact, such an 
approach had already been tried once before in Thailand 
with somewhat disappointing results. There were two 
problems: (t) a low response rate, and (2)the provision of 
questionable information. When the personal file and a 
returned data sheet do not agree, which is to be believed? 

Here we come to the heart ofthe argument for a 
permanent, continually revised database on agricultural 
research personnel. If a department of agriculture, or a 
ministry, or an agricultural research council, maintains 

such a database, that information can become an always 
available management tool. 

What is involved in actually establishing and maintaining a 
personnel database? Iwould single out three ingredients: (i) 
a commitment to make the database the central feature of 
an ongoing records and planning system: (2)awillingness 
to invest considerable time at the begim:ing to get the 
database set up; and (3)a modest microcomputer. With a 
small micro, any national agricultural research system can 
keep all its personnel records instantly accessible and easily 
updated. Total cost for all hardware and software: well 
under Si 5,ooo. 

The benefits of such a database for the performance of the 
three management fur.ctions which Ihave discussed today 
- the assessment of cut rent manpower, the estimation of 
future manpower needs, and the planning of training - are 
potentially enormous. As noted at the outset, good 
manpower assessment and manpower planning can both 
strengthen the case for more resources for research and 
present the case for reform. 
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RECOMMENDATIONS OF THE WORKING GROUPS 

Summarized by Dr. Byron T. Mook
 

Senior Research officer
 
International Service for National Agricultural Research (ISNAR)
 

Participants in the workshop were divided into three 
working groups to provide an opportunity for informal 
discussion of issues raised in the plenary sessions. Each 
group met separately. to consider these three topics: 

Topic Om - Methods ofstrengthening working 
relationships between national agricultural research 
systenis and FA0(). A(AD, in ternatioiial agricultural 
research centers, and ISNAR. 

'AopicTii - Linkages between national agricultural 

research systems and policy-makers. extension tfarmers, 
aMid educational institutiuns. 

"1Olpic "hrec - Management challenges in manpower 

planning for agricultural research, inmprovement of 
comtditions of service tor research personnel, and the 
assessnent of training needs. 

Follov.ing arc sutmiaries of the groups' principal findings 
onl these topics. 

Topic One 

The progrants ofinteniational organizations and national 
organlizations should be complementary. 

The stronger the national program. the more able it will be 
to profit from cooperation with an international 

organization. 

International organizations should avoid duplication of 
national cflorts. For example, international organizations 
should involve national scientists in the formulation of 
programs. 

International organizations should be conscious of existing 
balances in national programs. They should not barge into 
such programis unless the national systems have made clear 
commitments of support. 

The number ofexpatriate scientists working in national 
programs should be kept to a minimum. 

At the national level, there should be an institution to 
coordinate the programs of international organizations. 
This institution should ensure that each international 
progran is supported by adequate national facilities and 
counterparts. 

The programs of international organizations are often 
not well understood by the national systems. The 

orp-anizations should make stronger effi)rts to explain what 
tthey are prepared to do, how, and when. ISNAR could be 
more active in providing a link between international 
organizations and national progranis. 

Topic Two 

Researdh scientists should collect and analyze basic 

agricultural information which they feel would be useful 
for policy-makers to have. 

Scientists should continually evaluate their research and 
make such evaluations available to the policy-makers. 

In return, the policy-makers should encourage scientists to 
participate in setting national agricultural priorities. 

Nevertheless, linkages between scientists and policy
makers are likely to remain largely informal. 

Possible mechanisms to encourage linkages between 
scientists and educational institutions include:joint research 

teams, joint evaluation teams, and contract research; also, 
the participation ofresearchers in university teaching and ill 
the supervision of university-supported research. A study 
to evaluate the relative efficacy of such mechanisms in a 
iumber ofdifferent countries would be uscfil. 
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Researchers and extcnsionists should work together in the 
formulation, imp!enentation. and evaluation of programs 
(particularly those ofan adaptive nature). 

Improved commuLnication between research and 'xtension 
can be encouraged by bringing the two functions under the 
same administration, 

Mechanisms to encourage research/extension linkages 
include: liaison officers,joint seminars, andjoint field days. 

Farmers should participate in identifying research 
problems and in evaluating research results. 

Topic Three 

.\lJltqwsu'crpauzoin. A prerequisite is a complete inventory 
ofexisting personnel. 

Supply (graduates of the education system) must be 
reconciled with demand (rcquirements of agricultural 
research). Such planning should be the responsibility of a 
national institution working in close cooperation with both 
cdtucational .andresearch organizations. 

Appropriate balances must exist between: 

- different scientific specialities; 
- scientists and managers; 
- scientists and support personnel; 

- different geographical locations. 

Conditions qfscr0celorreseazrchpersotiel. The most 
important motivating mechanisms for scientists posted in 
the field include: good housing, access to r.ansportation 
(for themselves and for their families), reasonable 
laboratories, and access to libraries and microcomputers. 

Salaries for university scientists and non-university 
scientists should be comparable. 

Trainin,. There are two different subject areas: scientific 
and managerial; both are important, but the right person
should receive training in the right subject. 

There are three different types oftraining: degree; short,
non-degree courses, either in-country or at international 
research centers; on-the-job training through collaborative 
research projects. 

Some international organization should maintain a listing 
of training opportunities available at various universities 
and research centers around the world. Perhaps ISNAR. 
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