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INTRODUCTTION

In recent years an increasing awareness of the problems related to
development and managemert of agricultural research and their importance has
become apparent. The spiralling of research costs and the need to develop
agricultural research systems in developing countries have lent a special urgency
to find the optimum form.

It is the objective of this paper to present some ideas to help
in understanding the problems of developing and managing a national agricultural
research program that has its own specific characteristics and therefore sometimes

requires unique adaptations of basic management principles.

MANAGING STAFF

Managing the staff 1s managing the institution. The following
assumptions were made 1n the process of developing various ideas presented in this

paper:

1) The institution has an over all responsability for agricultural research at the

national level.

2) This responsability is limited to research onlyand 2xcludes both extension and
education.

* President of EMBRAPA (Brazilian Enterprise for Agricultural Research)



It is dedicated mainly to applied research aimed at solving farmers problc.as.
Organization and classification of knowledge and development of theory, do not 3

constitute major functions of this institution.

The political setting is a federal system where importance is given to cooperative
aspects between federal and state systems in a joint effort to put agriculture
on a scientific basis.

There is a_social environment favorable to the development of science due to

the following forces:
a) Understanding that science is an 1important source cf national power;

b) The urban population which is dominating the political process is putting
pressure on government to find solutions to growing food prices with the
government realizing that the solution could only be found through the
support of research institutions;

c) Additional support to agricultural research comes from the producers, who
see their production cost grow rapidly.

Depending on political organization, the national aspiration level and the level
of industrialization and urbanization, one of these three forces will predominate
over the other two. The research administrator should be able to predict
correctly where the potential demand for the research is, so as to be able to

adjust accordingly the development of the institutional system.

The institution has two major outputs: results of research and well trained
research workers. Itis the function of the administrator to make decisions that
guarantee and facilitate the increasing flow of these two outputs. The first of
thase, results of research, is essential in obtaining an increasing support of
the society. The second means that the institution is continuously increasing
its capacity to produce research results, therefore, to become increasingly

more useful to the society it is part of.

The institution is organized so as to create a climate that stimulates creativity,
recognizes talent and encourages the members to make farm problem solving the
major form of professional satisfaction. An attempt should be made to single

out factors which facilitate institutuional development so as to create

standards to guide short term decision making.
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Oganizational Foztors

I research institution is aimed to have 2 rather long life span.é
Many people confused this with the 1dea that research institutions need a Tong T
time span to obtzin valuable results. In reality, every rzsearch institution produces
some results every year. Still, a research institution is like a dam that tzkes
years to be built. But, once built, 1t provides a steady supply of energy. This
gonfusion has rezulted in the fact that agricultural policy makers do not give

enough importance to research because they want short term results. ~ T

The long life of a research institution creates special needs for
a continucus rencvation process tc avoid becoming obsolets, To avoid obsolescence
research institutions should be allowed the following:

1) A legal organization that permits freedom to capture financial resources,
management of its budget,a personnel policy appropriate for a research
institution, close relationship with: the university s:stem, the private sector

and foreign research institutions. It must also have the freedom for formulation

of its own research program.

-

2) 1t is essentizl to divide adequately the responsibilities between the federal
and the state governments. Depending on the political development stage of the
country, a major responsability can rest with federal covernment as long as
there are mechanisms that assure continuous descentralization in favor of the
state or regicnal governing bodies. One must not forge: that research 1s
always site spzcific, making 1t difficult for the federal government to be
fesponsib]e for solution of the problems that are specific only to certain
states or regions. On the other hand, the local political power will hardly
support research programs and institutions without beirg directly involved

in its adminiszration and financing.

3) The research stations should be 1ocat¢d in a region thet either comercially
produces the ccmmodities of interest or has resources required by the research.
This will assure that the research workers will be in continuous contact with
producers. These contacts will inspire the research worzers to concentrate their
efforts on relzvant problems and encourage them to conzinuously strive for
professional zchievement based on solving the farmers croblems. Thie research
units should coecialize on a rather limited number of rroducts or problems to
avoid diffusion and dispersion of their efforts and kezp their size to a controli

number of researchers, estimated between 30 and 100.
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4) The traditional organizatioh of rescarch institutions is in the form of
spé:ia]ized departments set up by disciplinez. The main function of these 3
depzrtments was to gather a group of scientists, create pressure on thc bud;ct‘i}"g,
procass so as to benefit the discipline and allow scientific development and
growth of a given field of specialization. Thnis organization may creaste
difficulties for problem solving research aimad at producers and demanding
ferzztion of interdisciplinary groups_.These ¢ifficulties can be solved with a
cerizin ability and patience so as not to comiromise the professional interest -
invcived. On the positive side, this organizztion has the advantage of being
able to avoid that the research institutions dedicate

themselves only to the

solvtion of immediate short term problems that,as the experience has shown,

does not produce the highest returns in the long run.

The other form of organization is to create multidiscip-

lirary teams for solutionof specific production oriented problems. This

orgzaization guarantees a better perfomance, in terms of the solution of given
prctlems and facilitates collaboration and adiinistration of research workers.

1t is also more responsive and relevant as far as farm interests are concerned.
Stiil, it may have the disadvantage of reducing creativity of scientists thst have
difterent interests than those of the dominating group, and may result 1in rather
supe~ficial research work, if certain precautions are not taken. The organization
tencs to benefit from group action in detriment to individual actions that are

necessary to obtain the research results. Ii is - however an appropriate

meczl for applied research as long as the individual work of each scientists
is rrotected. The definition of the problem is made by the whole team and the
wori: is divicded so that each scientists has his own project.

Frequent meetings have the purpcse of following the development of
the orojects, avoiding major deviation from established objectives, making
proz2r changes when needed and evaluating the results. Here, the most important
faczor is the capability of the team leader.

It is possible to combine the two forms of organization, that is,
the traditional disciplinary department orgarization with the multidisciplinary
tezz organization. The Departments will be restricted to basic disciplines or to

ths service areas like laboratories, adminisiration and others.
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5) The resources allocated to research are usually limited. As a result, progrewadny

aimed at optimum efficiency becomes very important. Still the experience

in practice. A rigidly programmed research institution does not induce private
initiative or participation of university systems. It does not follew basic
procedures of scientific methodology, but tends to be rather general as opposed
to specific, and over deman<ing in terms of time to be dedicated to paper

vork by the individual resezrch workers which constitute the most valuable
resource of any research institution. It tends to be more bureaucratic and
centralized, is an excellent producer of paper but inhibits good ideas. Thus,
all programming functions should be permanently subject to critique by research
workers so they can be adapted and improved continuously to the convenience of

the research workers concerned. In other words the programming system must be
as dynamic as possible.

The research program must be well balanced in terms of short term
and long term projects. Giving needed priority to produce immediate results,
that are easily adapted by the farmers,is indispensable for survival and growth
of the institution. At the seme time the projects of gredter impact or producti-
vity, that need longer time for execution,can not be sacrificed. The program must
also include those that have high risk since these are the ones that give much
higher returns ‘once successful. The program should take into consideration
actual production practices of various farmer groups, the interest and
potential of small and Tow income producers, export crops and other special

interests. Finally, it is very important to avoiddispersion of efforts through
establisment of a set of research priorities.

6) The nature of research activities requires a rather steady budget and can not
afford wide fluctuation of the financial resources. Still, in prectice, it
should not provide excessive financial security in terms of research money to

all scientists. At least a part of the resources should be given in a
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competitive process where research vorkers will submit projects for finuncing
by private institutions or foundations and try to finznce part of their on
going work iirough the selling of produced technology and patent rights. This
search for Tinancial resources, even though time constmiing and sometimes
‘frustrating, has.the advantage to create a permanent interest on behalf of
the instituiion in societal problems and develop the 2bility to relate and
communicate with existing political and economic powsr structure that
otherwise wzuld be negleted. Commercial production using idle resources and
newly deveicped technology produced by experiment stations constitutes an
excellent ozportunity to test certain innovations before their diffusion among
the producers. Commercial activity of research units should not interfere

with the mzjor function of research and its administrative set up, if possible,
should be s=zparated. .

7) The instituzion of applied research oriented towards obtaining short term
results baszd on fast decision making has a tendency of being vertically
structured ¥ith a strong hierarchy instead of being a democratic and parti-
cipatory orzanization as in some more traditional research institutions. A
vertical pover structure in regional experiment stations is not necessarily
antidemocrztic. Still, it does have potential of a totalitarian system that

“may stagnate the institution. Various alternatives have been tried to so]ve‘thisz
prablem. Cre is an elective process for choosing executive personnel. This
results in that the leadership becomes over committed to the private
interest o7 their electorate. In terms of the general objective of the system
this is no? always productive. Another alternative is to create working groups
and commitzeces of research workers that sometimes include producers and
consumers that participate in administration or a least in setting up the
general pciicy of the research institution. The optinum solution should be
worked out for every case. The major consideration is to find an equilibrium
between lzzk of flexibility of a vertical structure and nced for fast deci-

sion makirj that is not common with any descentralized democratic organization.



Descentralization of power could be achieved through giving certain autonmuy -

todescontralized units without destroying over all power structure of the
institution. Local autonomy, even though healthy from an organizational point

of vie¥, may not give a needed voice for resecarch workers and thus has to be

. complezzd by other systems that gives direct representation to research

workers, to producers, to consumers and to the extension personncl.

8) The re.ationship with the outside world could be given only limited space in

this pzper mentioning only the following items vinich are considered of major
importznce:

-~

a) It is vital to assure intensive and direct relationship with rural producers

anc private enterprise related to the agricultural sector. This re]ationsﬁip
prototes the interest of research workers in relevant problems and creates
an interest in researcn on the part of various groups that have power to
inTluence the allocation of needed public and private resources for the
rezzarch. To see and ton hear are two different things. The researcher has

to see in order to understand. He will hardly undertand well a problem seen
ant reported by others. Certain details, sometimes crucial, escape the
observation of a non-trained person;

Th2 process of creating knowledge is a continuum that starts with identific
ation of a problein and only finishes when the producer incorporates into
his production system the technology resulting from the research aimed at
thz solution of his problem. During this process there are various functions.
t is common to differentiate two of them: The research and the extension.
Tr2 first creates a body of knowledge. The second adds to the research
results the information needed to make the research results adaptanle by
tta producers. "The former creates the product, the latter sells it". These
two functions could be located in the same institution or could be
szparated. In both cases the problems of integration are present due to the
Tzct that the work of researcher and extension workers do not coincide,
e.2n though they may have the same objective, that is, to increase the
r-oductivity of agriculture and well being of the producers. The
integration . between extension and research lies, in the first place, in

siowing that the interest of two groups coincide and that one can not survive
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vithout the other. Sccond, a way must be found throughwhich cach qroup K|
participates actively in the vork of the other, both at the level of
contact with producer and the initial or continuous training programs. Une
finally should recognize that a certain arsunt of competition and even
professional Jjealousy is healthy and produztive inspite of what many

pzople think..

E good relationship with the mass media is indispensable for communicetion

bztween research viorkers, consumers, goverasment and the private sector. The

~ miss media coverage should be aimed at loczl and national levels. It should

e)

bz handled in a professional way using spezially trained personnel. To build
u? a good public image and favorable public opinion is a task that needs a
rejor effort and can not be neglected.

Uriversity systems have high level trained personnel. The areas of potential
ctlaboration are the following:

- Education: Training agricultural research technicians at advanced level,

both short & long term, and specialized rnon degree courses.

- Consulting: Providing technical services related to special problems
" identified by research.

- Exchange of personnel: This means the University personnel will work in

research institutions, occupying administrative and executive position
when needed and vice-versa.

-M.S. & Ph.D. Dissertations: Use of graduzte students to prepare

. dissertations dealing with problems identified by research.

Ac-icultural technology is site specific. Rzrely can it be transferred from
ac/anced countries without a major adaptive effort. Still there are great

be~efits in contacts with other countries & international organizations.



The major arcas are as follows:

- The science and scientific methodologys that generate technology have
universal application. Advanced training of technicians at universities
and other institutions and use of foreign specialists for short term and
long term assignments he1p in skipping or accelerating institutional

development stages 1cading young research workers to the frontier of
knowledge.

- As a product of many years work advanced countries have been able to
gather and develop cermoplasm collections and a genetic base for plants
and animals aimed at increased productivity. These collections have a
great potential to ccntribute to any plant and animal breeding program
in any part of the warld.

HUMAN RESOURCE DEVELOPHENT

In research there is no substitute for the quality of human
resources involved. This is xhy the principal task of administration is to help to
create an environment that stimulates high level performanéé based on creatitivy
and nrotects these talents. The first part of this paper dealt with the organi-
zational aspects of research institutions. The second part will treat various

aspects directly related to development of human resources.

1 - Human Capital

The formatica of human resources represents institutioral investment
in human capital. One can no: forget that human capital has depreciation rates “
that can be very high in an 2nvironment that does not stimulate a continuous searéh
for knowledge and that affeczs the health and creates irritating internal frictions

and alienation of individual technicians within the institution.

To avoid depreciation of human capital the administrator should =
try to give incentives to iniividual rescarch workers by continuous investment
of time and money in their elucation. This is due to the fact that the capacity
of each research unit to achieve given objectives are, to a major extent, a

function of the quality of the technical staff, rather than their number.
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Thzre are research institutions that still nave elemconts that
induce high level Zuman capital depreciation. The leading contributcrs cof this
are: lack of wage 2ifferentials among those who produce an¢ those who do not,
lack of healthy professional competition, small numbers of research workers with
advanced training, extensive bureaucracy, shortage of suppert personnel able to )
increase efficiencsr and output of individual researchers, end the lack of tradition.
in terms of administrative research leadership. This type of institutional setting
contains some of the factors that puts a heavy risk on investment made in human
resource development.

Thz effort to learn more is made as a respcnse to lack of

equilibrium betweenr what one knows and what one could lears.

Faztors that make for perception of this lzck of equiiibrium and
that tend to perpetuate this perception resulting in permarent state of des-
equilibrium, as far as the individual's knowledge of his tcopic is concerned, should
be maintained so 25 to motivate a desire among research workers to continuously
increase and widen their knowledge. Differential salary possibilities for post-
graduate training, evaluation systems based on merit and tzlent are policies that,
to a certain extent, tend to perpetuate a state of lack of equilibrium. The lack
of competition amcng high level research personnel, the tendency to be intolerant
with colegues that question the experimental design and other researci procedures,
the lack of students that stimulate their teachers to search for new krowledge,
the difficulty in travel and contact with research workers of other institutions
.and other countries, the absence of a well organized technical publication service,
are, among other things, the factors that make research workters stay happy with

what they know anc diminish the pressure between what he could learn and what he
already knows.

[t is important to emphésize that depreciation of humen capifal
has two dimensions: one absolute, the other relative. The zbsolute level refers
to the loss of knowledge due to time and Jack of usage. The relative dimension
refers to not keering abreast in relation to progress made in scientific fields that
are developing at a rather fast rate. In this case the research scientist, insteid

of trying to dimirish the difference between his knowledge and the frontier of |



his field of science, lets this gap grow and is left behind more and more cvery % -
day. A

Spacial care must be taken so as to avoid that the Tlearning
curve mantains the form presented in the following page. This graph show that
substantial increase in knowledge are achieved strictly during. graduate study and
in the rest of professional 1ife no increase in knowledge is shown.

v

2 - The Spirit of Competition

A healthy competitive spirit must be maintzined among various
private and public research units as well as among individuzl scientists. It is
the function of the evaluation system to stimulate competition to the extent
that it promotes thz most competent workers. A system of recognition of
achievements throuch prizes and honors that create cempetitive spirit among

scientists must become an integral part of the research orgenization.

Cut throat competition must be avoided. The function of the
administrator in this context is to warm up the institutionzl envircnment wnen
it is apathetic and without motivation, and cool it down when rivalry starts creating

a risk for institutional unity and inter-institutional relationships.

3 - Salary Scale

Th2 salary scale should avoid the seniority system and
tendencies to equatz salaries. The basic principle must be to give due merit to
work and achievemert. It must recognize that research workers that question
established norms and procedures can be creative and as such, the progress of
research needs their contribution. The administration of salary scale reeds a system
of evaluation and rromotion. Since the use of this system is difficult, it 1s common
to neglect it in practice. This constitutes a major error. The ideal solution is
to have in the orgznization specialized personnel that continuously revise and
adapt the evaluaticn and promction criteria to needs and rezlities of the
institution. Still this is an area where very little has been done and a great

deal of progress ard work is needed.
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4 - Pyblicatic- of Results

Every research institution must participate in founding and
supporting scieatific periodicals.

—Ft-must encourage the-research scientists to publish their results.: -
This applies to publishing in national and international journals
or other technizal publications. It must also encourage pubh’shihg of non-technical
work in local rress to reach local people. The participation in radio and tele-

vision prograzs is also of upmost 1importance.

5 - Training of Research Executives

Managerial control and administration of research centers need
_specia] skills that can only be developed through appropriate training. It is
recognized that a good administrator has the capacity of keeping a coherent team of
scientists dedicated to the achievement of - all objectives of the
institution. Thz power to destroy an established research institution and research
team by a poor edministrator is even greater. This is why the selection, training

and evaluation of research executive-administrators is the major factor of the success

of any research program.

There are those that advocate that a research administrator does
not have to be research scientist. The experience is not clear_in this respect,
stﬂ.] it tends o favor an opposite hypothesis. It is preferedr_-to have and administr_at'orl'
'-with_hsome experience as a researcher even though he does not need to have a
distinguished czreer as a research scientist. It would be desirable for him to
‘have had a versztile experience, Where he has been exposed to the various aspects
of research, sxiension and puolic relation, in order for him to deal with these
areas as a research administrator. He also must'have-proven leadership ability and )
lust for power. '

The training of administrators must give them a general view
particularly re‘evant to science policy and economics. Is must also cover
Jeadership devaopment and basic administration principles. Still one always must
remember that the basic idea is to train an administrator and not a scientist

trained in zdministration.




8 - Contact with Current Iscues -% -

Due importance must be given so that research workers will
participate in seminars and public debates where national problems are discussed.
They must be able to travel outside and particularly inside the country. Tnis will

provide for the over all maturity of 1nd1v1dua1 sc1ent1sts that is very important

for applied research.

9 - The Spirit of Organization

It is very important to create what the French call "Esprit du
Corp" among all members of the research organization. They must feel as being an
integral part of the organization.

They must be proud in helping to build a scientific base for

national agriculture and feel that their work is important for overall national
development and grovth.

A special program should be organized to create this spirit among
all level of employees. This program will include lectures_and public events with
participation of national and local leaders. Even though research scientists
normally will be responsible for these activities, the creation of a cast system
should be avoided so that all members of the establishment feel they are part of
the mission undertaken by the research institution.

. GRADUATE TRAINING (M.S. & Ph. D. LEVEL)

This training is mostly aimad at preparing-technicians to systematiz
their knowledge and test theories. The Tevel of systematization aimed at varies depen
ing on the capacity of scientists and the development of a particular field of bnov
Tedge. The seme applies to the complexity of the hypothesis to be tested. During n1
graduate work there is a stage where the student has to learn special techniques, tn
are important to solve some problems; however, this has to be understocd as a tPaLnV
devise that helps the student in the process of mastering theoretical knowledge. I‘;-
said that a graduate student is more interested in "why" rather then “how". /s a
“result of this training the technicians must acquire a capacity to identify problens

to be solved and more than arything else learn being critical.
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Heed for Araduats Treining

A
Graduale training is necessary for many reescons among which  the
following deserve spzcial attention:

a) Since agriculturel technology is site specific, each country nceds techniciang
with capacity not only to imitate but also to understand. Otherwise the techralogy

generated will be irrelevant or potential progress rather small.

ot
Nt

_There is a large :tock of ‘knowledge that can be utilized in development cf

technology. Advancad training gives one access to this knouwledge using a crifical
approach.

c) Foreign technicai assistance could never bte effectively used without the
presence of well trained national personnel wio have the czpacity to absorb
and adapt the expzrience of foreign technicians.

Some Problems of Gracuate Training

Even thouzh badly needed' the experience has shown many problems relcted
to graduate training, Some of them are mentioned below:

High Expectation Follizwed by Disappointment - Developing countries, initialiy, have
great confidence and 2xpect too much from their first M.S. and Ph.D. hoiders. Since
they are not able to gperform miracles the result is frustration and disappointmanrt
of local authorities followed by a decrease in the financing of graduate training
that, even though expansive, . has a high return in the long run.

-

Resentement by Collegies & Occasional High Level Appointments - In many cases the

insti@utiona] structure is not prepared to.receive the returning technicians.

The salary scale is r3t appropriate. Since they are few among a multitude of
" technicians with no g-aduate training they are faced with a general boycott. The
graduate training cur-icula does not teach them how to overcomz these barriers.

On the other hand, at certain stages of development, returning graduates wi‘n M.S.
or Ph.D. degrees with:ut any appropriate experience or leadership training o
fﬁiven high administrazive positions. Thus, it will be important for students rv
W&eve]oping countries <o receive, together with their specializad training, cours._.

in leadership and hew to overcome the resistance of a hostile environment ..

\



Selection of Candidates & Training Facilitices 4

One shoud have in mind that a large proportion of applied
scientists arz interested inapplying knowledge rather fhan exnanding scientific
frontiers. This group should be trained in departments oriented towards applicotion
apd not so vigorous 1in pure scignce. This group can also be sent for training in
specialized szbjects and within conventional graduate ztudy systems where tney
do not reed %3 go beyond M.S. training.

The Ph.D. candidates should be seen in a different perspective.
They must havz ability and interest to learn theory. Tiey should have distinguishaed
themselves du-ing the first two years of undergraduate work, mainly in the basic
courses. Prefzrably they should be younger and able toc be motivated toward emphesiz-
ing theoreticzl types of knowledge in their studies.

There 1S a great discrepancy in acadenic pregrams in different
countries, bcth at graduate and undergraduate levels. It is possible that in
some cases thz undergraduate program in one country cc-responds to the M.S.
program of arither. If an undergraduate candidate comes from a developing
country he m3r require additional time to be trained uz to the standards of a
developed counzry, before starting his graduate program. This fact tends to
prolong the training period of candidates, and this sizuation is not usually
acceptable by the authorities of developing countries. However if no especial
precautions ere taken, then there is a tendency for hish rates of failures among
students attexnting to obtain a M.S. or Ph.D. degrees indeveloped countries.
These failures create a negative impact on both the students and the organization
which «financeZ the training program.

In case of M.S. programs and non-degree specialized training, it is
desirable to tave this training given under ecological conditions comparable to
the country o7 origin of trainees. For Ph.D. program tris requirement is not all’
that imsortanz. The quality of the Ph.D. training should be the major consideraticn
in this case. '

There is a natural sequence that, as a rule, must be observed so as
to facilitate a better undarstanding of the potential “or individual technicians. -

1

candidates +c- graduate training.

1
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The technicians should be hired soon after he finished under- E|
graduate training.

He should viork at least two years within a research institution.
If he shous exceptional capability he should be sent to a Ph.D. program at the
end of this period. Gtherwise, he should be sent for an M.S. course preferably
in his own country or tc non-degree specialized training wherever it is avail-
able.

After finishing the M.S. training the technician should put in
at least four years of wirk. From this group that has M.S. degree, a group wiil be
selected to do further graduate work for Ph.D. degree.

Here,cars must be taken to match capebilities of individual
candidates to the reauirsments of the course and acadsmic departmant.
lhe totat number of Ph.D. and M.S. research technicians wili

depend on availability o7 financial resources and culzural or development stage

of each country.
The Law of Large Numbers in Selection .

The trai=ing of scientists can be recarded as the selection from
a population of technicizns, the career of researcher veing offered to these

selected. B
The selection techniques are more efficient when the population

and the sample are large.

In this respect the situation of developing countries is
difficult. They have few technicians available and from this, only a small number
is chosen to follow the research career. In that way there in a low propability
that tdchnicians with the best qua]ifications.and a proper research aptitude be
chosen.

That is why the selection process must be much more careful,
starting with observatiors of potential candidates during the undergraduate
studies. At the same timz, the salaries should be made atractive to recruit
the most gifted students.

Nevertheless, the best choice is to erlarge the population and
the-sample of techniciens chosen for the research carszer. In the first st
of econoniic development, when this enlargement is impossible, the role ¢f foreian
technical assistance is enhanced, as well as the process of human rescurces
development, so as to recuce the negative influence of the existing small number of
technicians. . -



SUMMARY OF RECCOMMENDATIONS AND CONCLUSTONS

“he framework for staff management and huwan resources developuznk

discussed in this paper leads to the following recommendztions and conclusions :

1. The aveilableevidence strongly supports the inference that oroanized agriculturai

research has been one of the most profitadle national znd. international investrantis,

2. Managing the staff, which i1s equivalent to managing tre research institutiocn,
tcgether wiZh an appropriate human resource developzznt program are the tws
major items In building research capability.

3. Flexibility zust be built into every management decision.
4. Every researm institution should produce some short isrm results.
5. To avoid obs:zlescence a research institution should h:zve. freedom of action to:

a) Capture rzsources. .
b) Maintain :close relationshipwith university systems, the private sectcr and
foreign rzsearch instituions.

¢) Formulate its research policy.

6. The responsidilities between federal and state governnent as far as agriculture -
research is zoncerned should be well defined.

7. The research units dedicated to particular crops and resources should be
located in t7e appropriate production areas. However, the research work should

be distribuizd all over the country given the fact thzt research results are
always site specific.

8. The professional staff of an agricultural research urit must be large encugh &
permit interse in depth study of significant problems, application of difticrent
disciplines of knowledge, and diversity in approaches. On the basis of relevent

‘experience : full-time staff of 30 to 100 qualified rultidisciplinary profession:is

represent t-= proper size for the staff of an agricultural research unit. ‘

. Even though financial stability is needed so as to avoid over confidence and

potential ez:thy, researchers should be encouraged ts finance some of their

projects tr-ough contracts and patent rights and use idle resources of the
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10. The process of creating knowledge 1s a continuum ihat starts with idcnti(icc%
tion of a problem and is not finished until the producer incorporates into

his production system the technology resulting from the resecarch.

11. A research institution should not neglect the university system where Lhe

mgjor area of potential colaboration are: graduate training including M.S.

+ - and Ph.D., dissertations dealing with problems identified by research, usno of
consulting services and exchange of personnel.

12. The formation of human resources represents the major and highest paying

investment of any research institution.

13. Research institutions must create an environmeni in which all technicians

are undargoing continuous training and professionail improvement.

14. The spirit of a healthy professional competition sihould be maintained without

damage to the institutional unity and inter-instituticnal relationships.

(PR VIR

15. Salary scale should mainly reflect work and achieveament and not senicrity.

16. Emphasis should be given to training of administrators that, in additicn to

some basic management principles, will include science policy and economics.

17. 1t must be remembered that the idea is to train an administrator and not to

make the administrator a scientist trained in administration.

18. Training should also be given to the sunport personrel. This includes presentsticn

of objectives of the institution as well &s each research unit.

~

19. Research workers should be given a chance to travel inside and outside the

country, participate in public debates and professional seminars and thus
1
achieve over-all professional maturity.

20. Tt is very important to create "Esprit du Corp" and "Institutional Pride" and

make every one feel as being an integral part of the organization and its
mission.

21. In selection of candidates for graduate training the following sequence ic
suggested:

a) Hire the young technicians upon graduation.

b) Have them work for at least two years.



c) Select the most promicing and send them for combined M.S./Ph.D. programs.
d) Those selected only for ¥.S. programs preferably should istudy in their
native country orwvhenposzible ina country with similar ecological condition

e) New M.S. graduate technicians should work at least 4 years before being
sent to Ph.D. programs.

22. In selecting of the country znd the university and for Ph.D. training,the ma jor
consideration should be givea to the quality of Ph.D. training and matching
of capabilities of individuel candidates with the requirenments of the course.

This will avoid failures anc resulting individual and institutional
frustrations.

23. In the early development steze, since on]y'sma11 populations of gracuates are
/
available for selection as rasearch scientists, it should be made du-
ring the last two years of unczrgraduate training. Use of expatriates to get the

institution going at the becinning may be the only form to compensate for the
lack of qualified local candidates.

The three major recommendations of this paper are that the key to
success of every research institstion must be the involvement of the research
workers in a continuous contact 2nd dialoque with their main clients the farmers,
for the creation of new technolcgy must not be a one-way street. The objective
of agricultural research is not to displace all traditional practices with new
technology, rather it is to achizve a synthesis between agr{bu]tura1 knowledge
available in the traditional metnhod in a dialectical sence. And finally every
research institution should identify the political force that will give highest
support to agricultural research and adjust its program accordingly.



