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Preface

Selected Issues in Agricultural Research in Latin
America is the second publication in a series of
conference proceedings which document regional
meetings of agricultural research directors. The meetings
were organized by The Intemational Service for National
Agricultural Research (ISNAR) in collaboration with The
International Federation of Agricultural Research
Systems for Development (IFARD).

The first publication, Agricultural Research for
Development: Potentials and Challenges in Asia, is the
record of a conference held in Jakarta, Indonesia, in
October 1982. It was arranged jointly by ISNAR and
IFARD and sponsored by the German Foundation for
International Development.

The present volume is derived from a similar meeting in
Madrid, Spain, September 26-October 1, 1982. It was
sponsored by the Spanish Government and organized by
ISNAR and IFARD in conjunction with The Inter-

American Institute for Cooperation on Agriculture (IICA).

During the first .o and a half days of the meeting,
leading issues in agricultural research in Latin America
were introdi.zed and discussed. The third afternoon was
devoted to a business session of the Latin American
chapter of IFARD. Participants then visited cattle and
viniculture research facilities of the Instituto Nacional de
Investigacién Agricola (INIA) near Madrid, prior to
traveling to Valencia to tour additional INIA research
facilities.

The organizers of this conference express their
appreciation to their Spanish hosts for generous support
and hospitality and to INIA for logistical backup during
conference and field visits,
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CHAPTER ONE: Introduction

Agricultural research has a long history of development
in Latin America and the Caribbean. National research
efforts date back to the early decades of this century. Ina
number of countries, massive efforts to build relevant
institutions have been launched during the past 25 yeais.

Such national efforts, with important support from
international sources, have led to the emergence of what
can be called a regional agricultural research system,
asystem composed of both national and international
rescarch institutions. This system represents an
important resource for the agricultural development of
the region. Its proper functioning and ongoing
improvement have become subjects of concern at both
national and international levels.

As might be expected in as diverse a region as Latin
America, national agricultural research systems, however
similar, have not followed identicai paths of
development. Although in most countries an institutional
model has evolved with the same basic conceptual
clements, that is a decer zralized major public research
body which supplies technological knowledge for the
whole of the agricultural sector, different historical
backgrounds, ecological conditions, and economic
possibilities in various countries have given distinctive
national characteristics to the model. Differences have
also materialized as a result of the particular problems
which each system has had to face during maturation.
Nevertheless, national institutions in the region have
shared certain experiences in common, struggling to
overcome related difficulties through similas solutions.

In general the evolution of natioral research systems in
Latin America nd the Caribbean over the past decade
has been characterized by an initiaf period of sustained
expansion and institutional consolidation, fueled by
external funds, and followed by lean years during which
budgetary support for agricultural research has ceased to
grow and, in a number of countries, has even declined. In
addition, many national institutions have not been able
to retain scientific perscanel trained during the 1960s and
carly 1970s. This loss of manpower is a highly sensitive
issue, given the vital tole that highly trained scientists
play in a productive research system and the
considerable cost involved i their training.

Agricultura! research in Latin America has a rich and
varied history of international cooperation, particularly
between countries in the region.

It was with an awareness of past events and current
difficulties that the regional chapter of the International
Federation of Agricultural Research Systems for
Development (IFARD) selected topics for discussion at
its second meeting of director of national agricultural
research systems of Latin America and the Caribbean,
convened in Madrid. Themes chosen concerned
personnel, financial and information management, and
international cooperation. *

This publication includes the five keynote papers of the
Madrid conference plus the resumé delivered at the
closing session of the meeting by Eduardo Alvarez-Luna,
IFARD's Vice President for Latin America and the
Caribbean. In the first paper, Alfonso Castronovo, from
Argenting, discusses the management of human
resources used for agricultural research. Skilful human
resource development and management are basic to the
sticcess of an agricultural research institution. The quality
of institutional cutput will depend largely on the
scientific creativity of its research personnel; priorities
may be set in accordance with policies and needs, but
only a metivated body of well-qualified scientists can
translate goal statements into appropriate and viable
research questions and projects.

The productivity of researchers is a function not only of
their level of training but also of their experience.
Consequently, the productivity of any given stock of
human resources will depend on whether the research
institution in question is able to provide a work
environment with enough stability and continuity for its
scientists to accumulate needed experience. Towards this
end, it is essential that appropriate conditions of service
exist; and that there be a salary structure geared to long-
term career development. Since agricultural research is
basically an interdisciplinary effort — moreover, one
which requires the contiibutions and interaction of
scientific personnel with diffcrent training and points of
view — it is important that the staffing of a research
institution should provide for a carefully planned
disciplinary balance. Once again, continuity is needed to
allow for the development of productive, complementary
work styles.

* The first meeting of national agriculturl research
systems directors was held at the headquarters of the
InterAmerican Institute of Cooperation for Agriculture in
San José, Costa Rica, in March 1981.
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Although experience is often invaluable in research
ventures, it is also a fact that scientific skills have a way of
growing outdated. Ongoing study and training for staff is
bound to yield profit. Indeed, a« new research topics
acquire priority, an entire research divisivn or institution
may require intensive inst.uction to enable it to achieve
necessary reotientation. Carefully designed evaluation
procedures are, therefore, necessary to identify key
research personnel for in-career training and retraining.

Successful management of a research institution’s
scientific personnel is crucial, irrespective of the size of
the institution. The norms and organizational structures
needed may vary with size, but the basic functions to be
performed remain the same tn all cases, Castronovo
organizes these functions under five headings: human
resources planning, personnel recruitment and selection,
training, salaries and other benefits, and evaluadon. His
paper deals with these subjects sequentially.

The second paper, prepared by Eduardo Tngo and
Martin Pifeiro from the Inter-American Institute of
Cooperation for Agriculture (IICA), deals with issues
concerning the financing of agricultural research
activities. In their analysis of agricultural research
funding, the authors emphasize three interrelated
subjects: the level of tunding and profitability; the origin
of funds and the issues involved in public versus private
financing; and institutional mechanisms for channeling
funds to research institutions.

Funds allocated to agricultural research in Latin America
rose significantly d-ining *he sixties and early seventies.
Towards the end of the decade, however, cutsback
began. Funding levels have increasingly lost stability. The
fiscal crisis that most countries in the region are now
confronting suggests that, despite widcly available
evidence establishing the high social profitability of
agricultural research, funding shortages will continue for
some years, pernaps growing even more acute in time.

Changes in the level of funding have also been associated
with changes in the origin of funds and in the procedures
through which funds are assigned to ves sarch activities.
Private funding of research has increased over the past
few years. There has also been an accelerating shift
towards project funding, as opposed to more traditional,
institutional-funding mechanisms. Project funding,
although it may foster closer relationships between
researchers and technology-users, is likely to bias

research efforts in favor of applied and short-run
problems with low levels of risk. Certain products and
clientele wil! be benefited at the expense of others.

This .s not to say that private participation and
competitive allocation schemes, such as project funding,
do not offer valuable alternatives to public funding.
Nevertb:less, i} is unlikely that these innovations will be
of sufficient magnitude to dislodge the traditional system
of institutional support using public funds. According to
authors Trigo and Pifieiro, the crux of the chalienge is to
design an institutional proposal able to exploit the
potential of each scheme for improving the levels and
stability of funding and, at the same time, to ensure a
properly balanced research program.

The third paper, presented by Alexander von der Osten
of ISNAR (on behalf of ISNAR's Director General
William K. Gamble), raises an issue closely related to the
funding of agricultural resear:h: how to achieve an
anproved global support system for national agricultural
research in dev-loping countries. After the paper
highlights shortconiings of presznt approaches to
international and bilateral support it proposes a new
appivach, one which places principal responsibility for
planning and implementation squarely on the shoulders
of developing countries themselves.

It is Gamble’s central contention that, although foreign
aid may be essential for strengthening national research
capacitics, the way in which such aid is given at present
may well be counterproductive in terms of realizing the
ultimate goal of more « ffective national research systems.
Externally funded projects may lead to an over-reliance
on the project approach, which in turn is likely to
encourage national research managers to cultivate the
favor of external agencies rather than national research:
constituencies (policy-makers, producer groups,
exporters, consumers, suppliers). The frequent ~nd result
of this approach is that research programs are more
sensitive to donor agency priorities than to the problems
and needs of the country for witich they are ostensibly
drafted. As a consequence of the project approach to
funding, many research efforts have been developed in
isolation of adequate political and grassroot support, with
their long-term survival seriously threatened. Recent
history has shown that many projects, even whole
research institutions, no longer prove viable once foreign
assistance ends.



At the operational level a major problem associated with
reliance on foreign aid is having to cope with a multitude
of different and often conflicting administrative and
reporting procedures and methodologies, each of which
has beer designed to fit the needs of a particular donor
agency. The burden of complax paperwork has
overtaxed the management — which is usually a scarce
development resource — in a number of national
agricultural reszarch organizations.

These diverse factors limit the effectiveness of available
resources for agricultural research. In general, results
todate have fallen short of the expectations of both
donors and developing countries themselves. The
alternative funding strategy outlined in the ISNAR paper
derives from ideas implicit in the support system
established by the Consultative Group on International
Agricultural Research (CGIAR). The core of this support
system is development of a coordinating mechanism to
align the interests and perspectives of host countries and
donor agencies. Such a support system, it is argued, will
improve collaboration among donors and provide
incentives to relevant ministries in developing countries
to build local constituencics for agricultural research. By
so doing, the system will make it possible in the future to
base foreign assistance on an overall agricultural research
program rather than on fragmentary projects. In this way
it wiil facilitate the management of resources made
available to national systems.

In the fourth paper of the conference, Brasilio Rojas,

a Mexican, addresses issues related to the design and
management of information systems for agricultural
research. He concentrates on information needs relevant
to the three main phases of the agricultural research
process. The first phase involves research program
planning and development: at this stage, a satisfactory
information system must be able to handle
agroecological and sccioeconomic data, policy guidelines,
previous research results and their impact on production
processes, as well as background information about the
scientific state of various relevant arts. The second phase
is program execution: here the contribution of an
information system is to enable researchers to monitor
implementation of their research designs. The third and
final phase of agricultural research entails dissemination
of research results and the study of their impact. During
this pnase, an information system is entrusted with the
essential task of processing feedback and provides the
basic input for final program evaluation.

Rojas fleshes out his theoretical discussion with
references to the experiences of the Mexican agricultural
research system in the development and implementation
of its current agricirltural research information system
SINIAGEC (Sistema de Informacion de Investigaciones
Agricolas en Curso). He provides a brief description of
the steps followed in implementing the system, pointing
out the cost advantages of basing its design on elements
already in existence, emphasizing the wisdom of
potentially relevant to technology development are two
examples which he specifically mentions.

In the fifth paper, Eduardo Venezian, from Chile,
examines international cooperation in agricultural
research. He puts forward the view that agricultural
research at the national level should not be considered in
isolation, but rather be regarded as one component in a
world complex of research activities. This complex
comprises the research activities of specialized
institution in develuped countries and also the activities
of regional and national organizations in the developing
world. The product of this complex is a vast pool of
information to be drawn oa in trying to solve national
production problems

Venezian maintains that international cooperation in
agricultural research should facilitate the exchange of
information already available. Witho:it undue delay,
results from national research efforts <hould be
continually incorporated into the international pool of
information. Through this process, duplications of effort
can be avoided. Information resources available at the
national level, usually scarce, might thus be utilized more
productively.



Against this background, Venezian discusses present
alternatives for international cooperation in agriculturasl
research. He identifies tvwo approaches. The first, touched
on only briefly in the paper, involves direct action
through multilateral organizations, such as UNDP, FAQ,
World Bank, OAS, and IICA; through the aid agencies of

‘eveloped countries such as USAID. 1DRC, CIDA;
through foundations such as the Rockefeller, Ford, or
Kellogg foundations; or through CGIAR. Venezian's
second approach consists of various “horizontal”
cooperation schemes now in operation in the region.
These he refers to generally as “international
associations.” He further divides them into nine
subgroups, depending on the degree of their involvement
in agricultural research and their style of operation. The
analysis emphasizes which of these different subgroups
may have the most to offer to agricultural research
activities, considering the costs involved and the benefits
that can be expected from each distinct form of
cooperation. Venezian's paper concludes that recent
experiences, especially the IICA-Southern Cone IDB
program and the PRECODEPA prcgram in Central
America and i’anama, clearly indicate that considerable
potential exists for horizontal cooperation and for a high
level of commitment by participating countrics. The
importance of the catalytic role of developed countries
and of multilatersl organizations, however, is also
acknowledged.
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The final paper in this volume is the presentation made
at the close of the meeting by Eduardo Alvarez-Luna,
IFARD's Vice President for Latin America and the
Caribbean. Alvarez-Luna summarizes the different topics
discussed during the conference, placing them within the
context of the challenge which awaits agricultural
research in the coming decades: to achieve the
agricultural production and productivity levels required
by an expanding world population, which by the year
2000 will exceed 11 billion people. He calls for an
approach to agricultural research based on humanistic
principles, with fulfillment of the needs of rural people as
the guiding objective. For this to be achieved, Alvarez-
Luna states clearly, it will be necessary for researchers
and extension personnel alike to develop more credibility
among farmers and to recognize the value of raditional
technologies as a base on which to build for improving
production conditions. Only by working in close contact
with farmers, are scientists likely to develop needed
breakthrough technologies. At the same time, Alvarez-
Luna inakes a plea to developed countries for generous
assistance, stressing how small and insigniticant current
resources allocated for agricultural research appear when
compared to their expenditures o1t armaments.

IFARD’s role in the region should be considered against
this background. Alvarez-Luna suggests that IFARD
should stimulate governments to a fuller awareness of
the potentialities and needs of agricultural research. At
the same time, IFARD should serve as a forum to help
establish the participation of scientists and research
institutions in the planning and implementation of
agricultural development programs.



CHAPTER TWQ: The Organization and Management of
Human Resources

Alfonso Castronovo
Consultant, Buenos Aires, Argentina

Introduction

The [deed to Crganize Research

In 1921, 85% of the papers pubiished in the journal
Science appeared under the name of a single researcher;
the remaining 15 had co-authors. Thirty years later
single author papers accounted for only 35% of the total;
articles by two authors had risen to 38%; and the
remaining 27% wer< he work of three to eight persons
(Siu, 1957).

Multiple authorship, that is collective effort, has become
oven more marked in the last few years. Single author
papers are now rare, except where individual work is
mandatory, such as for a doctorate. Apparently, external
factors have overcome researchers’ reluctance to work.
with others. They are prepared to share honors, rather
than work independently and in secret in order to take
sale credit for their findings (Gaston, 1973).

In the course of the past half century, moreover, the total
aumber of rescarchers, including those in agricultural
science, has grown considerably. In mid-19€3, the
Commonwrealth Scientific and industrial Research
Organisation (CSIRO) in Australia, one of the world’s
finest governmentz| research organizations, had a staff of
more than 5,000 persons, approximately 1,500 of swhom
had a bachelor’s or a master’s degree. In 1971 there were
approximately 3,500 agricultural researchers in Japan.
India had over 20,000 in 1979; some 5,000 of these were
associated with the Indian Council of Agricultural
Research (ICAR), and 15,000 with India’s 21 agricultural
universities.

In L tin America the number of agricultural researchers
varies from a few hundred in smaller countries to several
thousand in larger ones. In 1980 EMBRAPA in Brazil had
a staff of 1,553 scientists. In the same year INTA in
Argentina had 1,065 researchers and 560 extension
workers,

The isolated researcher who works on his own, or witha
few pupils and helpers in a laboratory which he funds
personally or with contributions from a rich benefactor,
has practically disappeard from the scene; the solitary
figure has been replaced by teams, frequently laige,
interdisciplinary teams, which use complicated and
expensive equipment and which need an organization to
crient, direct, and coordinate their efforts.

Essential Functions of the Crganization

According to Parsons (1960), organizaticns — including
those involved in research — are social units or human
groupings deliberately constructed or reconstructed to
accomiplish specific goals. For this purpose, they must be
able to perform three essential functions: (a) to execute
the tasks and transactions which lead to the accomplish-
ment of their goals; (b) to indicate the objectives and
determine th< norms which the organization must
follow; and (c) to coordinate and direct the resources that
the organization has at its disposal to eyecute its planned
tasks and transactions.

When an organization is no larger than the kind of
personal research laboratory refetred to above, these
three functions, combined in one or a few persons may
be performed almost unconsciously. As an vrganization
grows, however, the first function is likely to be divided
between two or more categories of participants. Specific
units will almost certainly be established to perform
functions (b) and (c). These units, in turn, may be further
subdivided as the need to differentiate staff azcording to
rank and task arises,

Thus, to perform its operational function (a) a research
organization of relatively modest size may have several
ranks of researchers (senior, assistant, etc.) and various
categories of support personnel (engineers, manual
workers, etc.). For leadership, it may have a director and
several area or program managers, all of whom may also
have advisory bodies. In addition the organization will
have financial and personnel administration to control
and coordinate allocation of resources. Nowadays there
is also likely to be a public relations division for the
“new” task of communication.

Indeed with added size, the complexity of an
organization also grows; it can easily lose its effectiveness
and efficiency unless appropriately structurad and
managed.
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Scientific Administration, a Contemporary
Problem

The large growth which has taken place in research
institutes in the last hulf centurv has created relatively
new problems in administration (Castronovo, 1969). In
Europe, the cradle of modem science, collective research
work in research institutes is a relatively recent
phenomenon (OEEC, 1961). Even in the United States
which has, perhaps, more experience than any other
country with research teams and large research
arganizations, problems of research administration were
reputed to be responsible, as late as 1963, for delays in
the national space research program which enabled the
Soviet Union to gain ascendancy (Paterson, 1963). In
India, with its much more recent :nodem development,
Rangaswami (1979) has pointed out major problems
impeding agricultural research programs: the poor
administrative or management capacity of medium and
high level scientific personriel; obsolete administrative
procedures which obstruct execution of pregrams;
nuinerical lack and inadequate training level of
specialized personnel.

Individuals in many capacities have made contributions
towards solving organizational problems, including
scientists, sociologists, economists, psychologists,
specialists in business administration, public
administration, industrial management, and finance.
Their contributions range from advice which comes from
personal experience, often intuitive, but informed with a
lot of common senve, to elaborate studies. Specific
research, for example, has investigated the effect on
researchers’ productivity of such factors as his age, or the
time which he spends on different tasks, or the sort of
leadership to which he responds.

The outcome of these studies, many of which are
deficient in the critical analysis of collected data, is a vast
set of theories and an abundant literature full of
tragmentary knowledge of the most diverse type,
frequently contradictory.

Focus of the Work

Research in different disciplines may well require
diffesent kinds of admiinistrative organization. Since,
there is no single standard approach, it is useful to
consider proven alternatives and to examine situations
whish may serve as a sound basis for discussion. To a
certain extent this was attempted, ;ome years ago at a
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seminar in Uruguay, where it emerged that a number of
Latin American countries had already adopted some of
the newest ideas in research organization and
administration (Armon, 1978).

Human Resources in Research
Restrictions of the Concept

‘The human resource pool of an agricultural research
organization comprises all personnel o its staff. This
paper will confine itself to discussing scientific personnel,
howvever, because these researchers constitute the
productive element of the research system, the element
that requires special forms of administration. To a lesser
extent, when directed to specific issues such as training
and education, discussion will also include research
managers, for their leadership affects the productivity of
the researchers. In addition, many managers were
formerly researchers who received their training from the
research organization; in effect, thus, the organization has
assumed responsibility for management training,

The Value of the Research Scientist

One of the few points on which there is general
agreement among persons and institutions with an
interest in research management is that the value of a
research organization is related to the personnel on its
staff, an idea which has been expressed in various ways,
(Marull, 1967; Rigney, 1968; Oropeza, 1971; USAID,
1972, Molero, 1975; and Araujo, 1979).

General statements of this form, however, frequently
involve the introduction of descriptive phrases in
referring to research personnel, for example, “adequately
prepared” or “qualified”. This raises suspicions of
circular reasoning: “the best” organizations are those
which have “the best” personnel, and “the best”
personnel are those who work in “the best”
Orgdniz..ions.

Nevertheless, if a research organization is seen as a
productive system whose object it to generate new
knowledge and new technologies — or solutions to
scientific and technological problems — and if
researchers are considered to be the productive element
of this system, then a direct, irreversible relationship
must be acknowledged between the productivity of this
element and the productivity of the whole. After all,
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“research results are obtained by the researchers, not by
their administrators” (Rigney, 1971).

While admitting that the productivity «f a researcher
may vary, among other rcasons, beca-se of the
environment in which he works and that a person who iv
productive in one organization tay not do as well in
another, the point about the relationship between
individuals and institution remains valid, at least in the
sense that the yield of a crop cannot exceed the potential
of its germplasm. This may svem self-evident but, as
Kluckhohn (1963) states, “only what is important and
interesting becomes obvious.”

In fact, a researcher mey be respected by his colleagues
for his achievements, by his subordinates for his
leadership, and by the ambitious for the position that he
holds or the honors he has received. But his commercial
or market value, which must — or should be — taken into
account by the organization which errploys him,
depends on his productivity.

A Policy for Human Resources

Scientific productivity varies from one researcher to
another. Variation may also exist during different phases
in the career of the same individual. Were it possible to
obtain, over a period of time, a numerical or linear
measure of the productivity of researchers as a function
of the objects of the organizations for which they work,
a frequency curve could be prepared by placing different
values of productivity on a horizontal axis and the
number of researchers performing at each level of
efficiency along a vertical axis.

By integrating the values in such a curve, the overall
production of an organization could be calculated over
time; this total would equal the sum of the average
productivity per worker multiplied by the number of
researchers. The major objective of any effective
organization must be to maximize this value. The most
efficient way to accomplish such maximization — the
only way without major changes in personnel — is to
prevent average individual productivity from declining
and, vherever possible, to boost it. This paper will
review how best to obtain these desired results.

Mechanisms for Implementing Personnel
Policy

It is obvious that discussion in previous paragraphs is an
over-simplification. Other variables remain to be taken
into account. Individual productivity, for example, might
be measured as a function of investment rather than of
time. This would facilitate an economic or financial
analysis of the organization. Nevertheless, the object of
this paper is not to elaborate or discuss mathematical
moduls, but rather to present a rational view of the
management of human resources, a view to be illustrated
by considering the mechanisms available for
implementing personnel policy. For this purpose,

a frequency curve enabling us to calculate overall
production suffices; this model will be referred to
whenever necessarv, incorporating new details as
discussion requires.

As a growing organization becomes more complex,
alternatives for managing its human resources may
multiply. This will be reflected in both the functions and
the organogram of the institution. In the last resort,
however, manpower administration boils down to a
question of personal relationships.

Five management issues will be raised in the following
sections of this paper:

Planning,

Recruitment and Selection,
Education,

Salaries and Other Benefits,
Evaluation.

These issues are interdependent. Thus, a rigorous
personnel selection procedure may reduce subsequent
educational needs; the complementation of selection and
education permits a reduction in the need for 2valuation;
a sound level of salaries and attractive benefits simplify
recruitment and selection.

Although it is recognized that other elemeants, such as
physical conditions, the general working environment
and style of leadership, also influence the productivity of
personnel, such elements have nct really been
scrutinized separately in this paper. Instead they are
incorporated, where relevant, in discussion of the five
principal headings given above.
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Before examining techniques of personnel management
in detail, it is perhaps worth stressing the generai truth
that a research organization is unlikely to maintain an
acceptable level of long-term productivity unless it
achieves an effective system of organizing and managing
persornel. The laws of institutional life are likely to mean
that, through natural causes or migration, an organization
gradually oses its more productive elements, at the same
time it acquires yourg scientists without experience and
retains those who, lacking external motivation or innate
drive, rest content with a comfortable mediocrity. Should
this situation endure undisturbed the productivity of the
organization will inevitably decline.

Planning
Organization of the Demand to Labor

It is a difficult and time-consuming task to staff a
research team and put its program into operation. This
cannot be left to chanee, trusting the required specialists
will turn up just when they are needed, having been
attracted to participate in the proposed program. Such
rare good fortune is only possible for sma:l teams and in
a labor market where the supply of ~pecialists is both
plentiful and varied. It is true that many Latin American
agricultural research organizations already have attained
considerable size; only a limited number of their staff,
however, have had postgraduate training (Table 1).

Common sense dictates, moreover, that the composition
of a research team should be based upon the needs of the
program, rather than on the availability of scientists.

Although a number of different criteria and options have
been proposed, little substantial data exist to enable us to
formulate demand for scientists in a rational way.

A number of recent global estimates have been made of
the demand for specialized agricultural research
personnel. Oram (1977), on the basis of published
information and his own work, tentatively concluded

that during the next 10 years developing countries would
need 55,000 ncw M.Sc. graduates in agricultural research.
Projections like this and other detailed information in
Oram’s paper are useful indicators of the magnitude of
the problem. They help stimulate the search for adequate
solutions and generate estimates of cost and feasibility.
Yet, more specific analyses of high-level human resource
requirements need to be carried out at the national level.
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There are few Latin American countries, however, in
which meaningful national science and technology plans
have ever existed. Argentina is an exception but
unfortunately neither its 1971 nor 1973 plans were
approved or implemented. The 1976 Mexican PNICYT
{Plant Nacional Indicativo de Ciencia y Tecnologia), also
contained a target for training human resources,
disaggregating the total into various sectors.

As far as agriculture and forestry are concerned, the
details of the Mexican plan are specific. Essential topics
are raised such as the likely beneficiaries of research,
pricrity ec ~logical zones for its application. and ways in
which plentitul resources, such as labor, might be
utilized. From the national plan, however, it is impossible
to draw accurate conclusions about the demand for
scientists and technicians trained in specific disciplines or

fields.

Table 1. Percentage of postgraduate researchers in selected

institutions and countries in Latin America.

Institution and Country  Year % Post- Sourte
graduate
rescarchers
GNTA (Argentina) 1980 1.1 Castronovo (1980)
DIEAF (Paraguay) 1980 107 Castronnvo (1980)
CIAAB (Uruguay) 1980 4.1 Castronovo (1980)
DNPEA (Brazil) 1972 110 Coqueiro (1981)
Mexivo (equiv.
full-time)! 1974 29.7 Anon (1976)
INIA (Chile) 1980 420 Castronovo (1980)
EMBRAPA (Brazily 1980 56.5 Coqueiro (1981)
EMBRAPA (Brazil) proj. 79.0 Coqueiro (1981)

Moexico is the only country for which the figures refer to
the whole agricultural sector. For all others, statistics
pertain only to the institution noted.

It can be seen that the percentage of postgraduate
personnel is for the most part low. INIA, it should be
mentioned, is a relatively small institution. The glaring
exception to the rule, however, is EMBRAPA, the
successor ¢f DNPEA. Since 1974 EMBRAPA has
mounted a sustained, massive educational effort,
sponsoring each year between 46% (1975) and 24%
(1980) of its technical scientific personnel to obtain
M.5c. and Ph.D. degrees. By May 1981, EMPBRAPA
had awarded over 2,000 scholarships to researchers
belongit.z to state organizations and to prospective staff
members. During the period 1974 to 1980, EMBRAPA
spent ma: e than Cr$473 million, plus about US$1.5
million on educational grants (11CA, 1981).



Nor in Latin America are studies plentiful of the supply
of agricultural scientists at the national level. In
Argentina, one such study, made in 1971-1972
(Castronovo et al., 1974) offers incomplete estimates of
manpower divided into 3 levels of education, 12 types of
profession and 5 types of employer. Currently a more
extensive study is underway under the aegis of the
FECIC. In Brozil, Abreu et al. (1974), on the basis of data
collected during, 1968-72, provided estimates of the
demand for both agricultural engineers and veterinary
surgeons for the period 1974-80. The researchers listed
the total number of postgraduates required in these fields
(M.Sc. and Ph.D.) and broke the total down by
occupational sector (governmental, academic, business).

Studies of this sorl undoubtedly are useful for setting
postgraduate training targets and as a stiinulus for
additional studies along similar lines. It must be
recognized, however, that to date they have had little
impact.

A number of suggestions have beerr made about how a
research organization can best predict its future
manpower needs. Actually many of these suggestions
concern the personal attributes desired in researchers,
such as their leve! of education, creativity, administrative
ability, and other characteristics. To be sure, these are
interesting issues in relation to recruitment and selection,
and will be discus< ed later. As far as manpower planning
is concerned, however, while an awareness of the
importance of such criteria may improve the quality of
staff recruited, (second-rate researchers, for example,
only produce second-rate research results (Moseman,
1570), such thinking does not help much when trying to
determine the number of personnel needed for a certain
research project or when deciding whether it is more
appropriate to recruit a phytogeneticist or a
phytopathologist to do the work.

Manpower targets based on multiple criteria may be
more useful. Oram (1977) has suggested that manpower
targets in sgricultural research should take into account
(a) parameters suc h as the gross national product or the
agricultural sector product; (b) the land area dedicated to
leading crops; and (c) types and numbers of producers.

Rigney (1968) has stressed the need for a “critical mass”
of scicntific personnel. He insists it is better to
concentrate cfforts on a limited number of well-manned
projects than #» disperse research resources as a result of
diffuse social or political demands. Marull (19671 also

spoke of the need for a critical mass, using the term
differently, however, when he stated that four
researchers in related fields were the minimum number
required in any endeavor to avoid intcllectual stagnation.
He oft: ..d a set of practical guidelines for planning
human resource requirements. Marull’s guidelines relate:
to the need to keep an adequate part of the total research
budget available for operational expenses; to the level of
fixed assets required for each researcher (which, like
operational expenses, are not necessarily the same for a
social scientist and an animal scientist); to the age
distribution of the labor force; and to the balance
between different categories and levels of personnel.

Although these guidelines may be useful, they do not
provide the post identifications and descriptions required
for an operational manpower plan at the national level.
This car only be accomplished through first defining
rescarch objectives and then designing programs and
projects to achieve them.,

Even once objectives have been clearly defined, however,
the task of the research manager in identifying the staff
required to meet those objectives is not an easy one.

Suppose, for example, that in a given research project
organized by commodities there is a maize component
which aims at increasing the yield in region X by 15%,
without increasing production costs. Only someone with
a thorough knowledge of the region and of the
production conditions which prevail there,
complemented by a knowledge of the production
potential of maize, can determine whether the problem
must be tackled primarily from the viewpoint of genetics,
economics, rural engineering, or pedology, to mention
only a few of the numerous possibilities.

Few exccutives or managers, unless they work in an
organization with a very limited range of activities, are
likely to be equipped to answer such questions without
some study or constitution. Even if initial questions can
be handled readily, it is difficult to imagine finding senior
managers who, without being directly involved in the
research, are able to make decisions as to when and for
what reasons an expert in genetic engineering or in cost
accounting, phytopathology, or statistics should be added
to the team; whether such additional scientists should be
part-time or full-time; whether they should be employed
for a limited period of time or indefinitely. Decisions of
this nature really lie within the domain of a project
manager or program coordinator.
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In essence, the organization of demand for scientific
labor is a tiva-way process: senior management, in
accordance with their own criteria, supply budgetary
outlines and relevant constraints; project managers and
coordinators, in turn, also applying criteria of their own,
identify, without foreseeable time spans, specific
manpower needs. Integration ¢f the perspectives of the
two parties has then to be achieved by a process of
iteration.

In Latin America project managers or coordinators, as
such, are customarily removed from any direct line of
command. It may be that “most technical specialists do
not want to become administrators” (Etzioni, 1965), or
that most prefer to keep to the field of science (Villegas,
1968) because they have not received an education in
administration (Brothers, 1977). It does indeed appear
that successful specialization may to some extent be
incompatible with the broad experience required for
effective administration (Holden, 1963). And reluctance
on the part of technicians to become involved in
management may have, on occasion, lessened
admunistrators’ confidence in recovering them for
managerial responsibilities (Fenley, 1961).

For these and other reasons in Latin American
agricultural research organizations, technical managers
are frequently separate from and subordinate to
administrative managers. This has been an obstacle to
the planning of human resource requirements along the
lines of the two-way system referred to earlier. In
practice, such a system is rarely found.

Migration

At the time of the: creation or the reorganization of a
research institution, special opportunities arise for
influencing its staffing. Such opportunities occur more
frequently in Latin America than in developed countries,
but they are exceptional even there. Under ordinary
circumstances, opportunities for intervention are limited
to routine turnover in personnel, customarily quite
modest. During an earlier study of this topic, I derived a
turnover index based on an average working life for a
scientist of 30 years (Castronovo, 1972). A loss of one-
thirticth of the scientific staff in any given year for
reasons other than retirement would thus represent a
negligible turnover. According to Oram (1977),

a turnover of 5% (derived rrom equating active
professional life with 20 years) has been frequently used
in vesearch and development studies. Oram considers 5%
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acceptable for a static situation but 10% more accurate for
a dynamic and expanding program. It is not clear
whether this figure includes personnel increments in a
growing organizaion. The number of technical scientific
employees at EMBRAT A, for example, rose frem 1,037
in 1975 to 1,553 in 1980, an increase of 49.8% in five years
(Coqueiro, 1981). In INTA (Argentina), total personnel in
research and develecpment rose from 728 to 1,007
between 1959 and 1964, an increase of 38.3%, ia five
years (Castronovo, 1980).

Both of these growth figures refer to years during which
the organizations concerned were undergoing rapid
growth immediately following their founding. Taking
deaths, resignations, and retirements into account, the
statistics represent an annual turnover of 10%. In an
established research institution, a turnover on this order
is onlv to be expected as the consequence of special
situations which favor or stimulate the voluntary
retirement of personnel, a phenomenon also referred to
as “migration.”

Its well-known irregularity (United Nations, 1956) makes
such “migration” difficult to predict. There is a type of
migration, however, which causes especially acute
concern to many countries in Latin America: the
departure of trained personnel for destinations outside
the region. This is part of the phenomenon described as
the “negative skill flow” or the “inverse trarsfer of
technology” from developing countries towards more
developed ones (Aratjo, 1979).

The worldwide magnitude of this problem was signa'led
in UNCTAD by the representative of the Group of 77
who stated that, according to an UNCTAD study,
between 1961 and 1972, 230,000 skilled pe.sons
emigrated from developing countries to the United States
of America, Canada, and the United Kingdom alone.
This flux represented an estimated capital of US$50
billion. In reply the representative of the industrialized
countries cited the limited capacity of countries of origin
to absorb their own skilled persorinel, referring to
various factors which bear on this problem, including
differences in wages and living standards, work
environment, and prestige United Nations, 1978).

Baldwin (1970} attributed the “brain drain” to the pull
exercised by developing countries. He quoted a study on
education and world affairs, according to which the
authors argue it would be an error for receiving countiies
to try to reduce international migration, since this woull



relieve countries who are “losing brains” from the critical
task of improving the conditions in which their critical
elite are supposed to work.

The problem, however, is not specific to north-south or
developrnent-uriderdevelopment relationships. In one
recent year, the United Kingdom lost 160 uriversity
professors of the highest caliber; new British Ph.Ds are
emigrating at the rate of 140 a year (12% of total
production). It is feared that if this flow continues,
national technological progress will slow down
appreciably. Regions witkin a country may similarly be
weakened. Of the 200 scientists who recently graduated
in the Chicago area, orly three remained there to work;
of 100 azronautical M.Sc. graduates from the University
of Michigan, not one accepted employment in that state.
On the other hand, in a recent year enterprises in
California, New York, and Massachusetts were awarded
almost 607 of government contracts for military
research. These states are considered centers of
knowledge. This has prompted the prediction that — as
factories crowded close to iron and carbon deposits
during the time of the industrial revolution — enterprises
in the future wilt locate near centers of knowledge in
order to capture their main resource, intellectual talent.

It i= not the intention here to enter into the debate
between advocates of “attraction factors” (pull factors)
and “repulsion factors” (push factors). Migration exists.
What is important and interesiing for us is to evaluate its
impact on the agiicultural research institutions of Latin
America and to determine whether there are means of
combating its negative effects.

The longest available chronologica! series of statistics
related to labor migration in agricultural research in Latin
America is reproduced in Table 2. This table shows the
variation, in percentages, of the number of ergincers at
INTA (Argentina) during the first 22 years of INTA’s
operation.

In four different years (1963, 1966, 1973 and 1976) losses
exceeded 107, reaching 37.57 in 1973. Nct increases
exceeded 10% on five different cccasions: the First and
the second of these (1959 and 1961), hewever, occurred
duriny the initial growth pericd; the third (1964) and
fourth (1967) follow immediately upon years of high loss,
and the fifth, (1972), when the highest value of 70% was
attained, preceded a record ioss in the following year.
Only the loss of 1976 (11.1%) is sandwiched between
normal years in which the variation did not exceed 5%.

Table 2. INTA (Argentina): Percentage change over the
previous year in total number of scientists
working in agricuitural research and development
(1959 to 1980).

Percentage Percentage Percentage

Year Change Year  Change Year Change
1959 13.7 1966 -17.4 1973 -37.5
1960 5.1 1967 352 1974 47
1961 12.8 1968 53 1975 30
1962 k2] 1909 1.5 1976 -11.1
1963 -11.8 1970 7.7 1977 4.8
1961 228 1971 6.3 1978 9
1965 38 1972 70.0 1980 10.8*

*in 2 years
Source: Castronovo 1980: 24

Another such time series is available from INIA in Chile
(Table 3). This institution, re-organized in 1964,
thereafter behaved with cornparative regularity until
1970. Subsequently it started to show sudden large
variations in staff numbers, with net losses of 24.3% and
19.5% in 1973-74 and 1679-80, respectively.

Table 3. INIA (Chile): Percentage change over previous
period in total number of scientists working in
agricultural research development (1964 to 1930).

Period Dercentage change Period Percentage change
1964-65 370 1970-73 201"
1905-66 11.1 1973-74 —243%*
1966-67 5.0 1974-78 46.4 ***
1967-68 4.8 1979-80 —195°**
1968-69 0

1969-70 0

* in 3 years

**+  inafew months
*** in 4 years.

Sources:  Until 1970, computed from Elgueta (1978) p 91;
1970-73 to 1979-80, from Castronovo (1980) p 87.

CIAAB (Uruguay), a” er re-organization in 1962, also
exhibited sudden variations in number of staff members,
including a massive loss of almost 100% in 1967 and
substantial gains in 1955, 1968, 1971 and 1973. From
1973, except tur minor respite in 1975, scientific staff at
CIAAB fell steadily in numbers until 1980 (Allegri and
Griersen, 1981).



The percentages of change mentioned incorporate both
entries and exits. Consequently, only in the improbable
event that there was no recruitment during a whole year
are negative values equal to total loss. Taking the figures
above and reducing them by 5% -- to account for
“normal” turnover — the remaining losses, which can be
attributed to voluntary or enforced migration, some time
otill reach 237 or mere of the total personnel. In CIA
{Venezuela), for example, by 1971 80.37% of the
agrenomists who had undergone traming between 1942
and 1900 and 15070 of those who had been trained
between 1901 and 1970, no longer worked at the
institution (Orpeza, 1971). A limited analysis of all
postgraduate specichists (NL.Sc. and Ph.D. and equivalent
degrees) in the same country yielded similar results.

In INTA (Argentina) 22.77 of those who completed their
postgraduate fraining abroad after 1960 (29% of the
M.Ses; 32% of ihe PhuDs had resigned by 1951, as had
257 (ak M.Ses) of those who had done postgraduate
training at home since 1755 ‘Marzocea, 1981). It should
be noted that of the total who left, 307 did so in a single
vear, 1970,

In INIA (Chile), 43.27¢ of the postgraduates onee
emploved (407 of the M.Scs and 51.5% of the Ph.D.s)
had left the institute by 1931 (Cubillos Plaza, 1981). The
bulk of the losses were a result of the political crisis of
1973-74,

As far as CIAAB (Uruguay) is concerned, Allegri and
Grierson pointed out that “Only a fourth of the
postgraduates who had attended CIAAB were with the
institution in 1981. The professionals who retired from
the C AB averaged three yvears in service after
graduating; nearly one-fifth of postgraduates did not re-
enter the service. As to cutrent occupation of these
professionals, a survey showed 525 abroad, mainly with
international organizations, and 34" employed in the
private sector in Uruguay.”

Ardila et al. (1980 a.b.c) studying migration in Argentina,
Colombia, and Penu, found the annual turmover index for
those with M.Sc. varied from 0to 15.3%; for the Ph.D.,
from O to 31.3%; and for a combination of the two, from 0
to 16.5%.

Some of their findings are summarized in Table 4. It may
be deduced *hat on the average heavy losses through
migration (turnover index of 10% and over) were
suffered approximately once every 10 years; medians
occurred {tumover index 5.0 to 9.9%) twice; and during 7
out oof every 10 vears “normal” averages were registered
(turnover index O to 4.6%).

Table 4. Number of years in which the annual turnover
index of pout-graduate personnel (M.Sc¢. and
’h.D.) attained certain indices in selected institu-
tions (1960 to 1973).

Turnover ICA INTA UNA

Index (%)  (Colombia) (Argentina) (Peru) Total %
Oto4.9 11 16 13 40 702
5.0t099 5 2 4 11 19.3
10.0 and over 3 1 2 [ 10.5
Total 19 19 19 57 1000

Sources: Ardila et al., 1980a, p 86; 1980b, p 54; 1980,
00,

A more detailed analysis of the work of Ardila and his
team shows that, in terms of the period since the
establishment or the latest reorganization of research
institutions, turnover indices of over 10% occur: for ICA
(Colombia), in years 12, 15, and 16; for INTA (Argentina),
in year 19; for UNA (Peru), in years 15 and 19; for [P 4
(Chile), in years 10 and 15; and for CIAAB (Uruguay), in
year 5 only (when there was & temporary conflict, the
resolution of which led to the return of many researchers
who had left previously).

The pattern of t iover indices suggests that internal
institutional factors are one reason, perhaps the main
one, for migration. Ardila and his colleagues tried to
analyze the causes of migration by making inquiries
among retired rescarch personnel. Although the low
percentage of responses received, particularly from
scientists in Argentina and Peru, limits the validity of
conclusions, it is notable that in both these countries, as
well as Colombia, dissatisfaction with ralary levels is
invariably cited as the most important motivation for
retirement. Nevertheless, if this was a universal
explanation, migration would be distributed more
uniformly over time and not be concentrated in a few
years, or even months. Indeed, a study by Gutierrez and
Rigquelme (1965) casts doubt on the primacy of salary
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considerations. They found that only 24% of the
professionals questioned mentioned pay problems as a
reason for emigrating, while 55% cited the opportunity to
prave themselves in their professional or academic work.
It is possible that factors or a general nature ate also
involved, such as the desire for social status.

The sporadic and intense character of “migration crises”
suggests that occasional events, those of a political nature
included, may also be significant underlying causes. In
this context, Yopo (1975) states: “Everyone knows that
most countries, particularly Latin American ones,
undergo radical and substantial changes in their
administration, even at lower levels, whenever a new
government comes into office. These changes are so
much part of the system that many professionals and
engineers find it difficult to retain any job in their own
country of origin. In such circumstances, the only option
{sic} is for them to move to other countries. usually to the
most developed ones, thus the brain drain is generated.”
Yet the fact that migration crises nearly always occur
after an agricultural research organization has operated
for 10 or more vears suggests that migration has
something to do with the aging of an institution and with
its mode of vperations becoming obsolete. The time may
be ripe, therefore, to consider changing the prevalent
tvpe of agricultural research system in Latin America. At
present such systems usually consist of large, central
public institutions which carry out agricultural research
and, sometimes, perform other functions.

This suggestion apart, it is evident that if no method is
found to control sporadic, massive migration of qualified
personnel, efforts to organize labor demand rationally —
and also to plan research — will necessarily fail.

Problems of Supply
A seminar in Quito (HHICA, 1971) identified apparently

contradictory problems: although on the one hand, “In
most developing countries, there is a shortage of

personnel conveniently trained for agricultural research. . .,”

on the other, “agricultural faculties produce a larger
numrber of graduates than can be absorbed by existing
research institutions.”

[n Moseman’s opinion (1970), an undersupply of
personnel is the main constraint to improvement of
agriculture in developing countries. Oram (1977)

supports this viewpoint with documentatiun from
meetings of TAC, CGIAR, the World Nutrition
Conference, and the Indicative World Plan of FAO. In
1979 the problem of a shortage of national scientific
manpower was addressed in the background (IADS,
1979: 11) and working papers of a workshop ¢t Beliagio
(Wnight, 1979); it was returned to again in 1981 at a
conference on research and training held at CIAT (CIAT,
1981). In every instance thinking ran along lines similar
to the opinions expressed at the Quito seminar.

Agricultural education in Latin America started in 1854,
with the foundation of a specialized college in Chapingo,
Mexico. Few new institutes of higher education in
agriculture were established during the nineteenth
century. From 1900 to the end of World War I, however,
26 were created. Since 1945, the growth of such institiites
has accelerated; approximately 90 were functioning in
1967 (Schlottfeldt, 1967), a figure which had doubled by
1973 (ALEAS, 1973)) and is still increasing. Consequently
it is hardly surprising that the preduction of agricultural
professionals numerically exceeds the demand of
research institutions and also governmental, academic,
and private commercial activities.

Graciarena (1972) offers an explanation for the situation:
“.. . when the expansion of advanced education is left to
the pressures of social forces, which manifest themselves
primarily in what has been ealled ‘social demand,’ a
chaotic situation arises leading, among other things, to an
excessive multiplication ot institutional units.”

What demand is satisfied by the veritable multitude of
Latin American agricultural educational institu’es?
According to Bouvier (1972), in Argentina only 10% of
trained agricultural engineers work in agriculture; and in
Brazil, in 1959, 97% of certified agronomists and
veterinary surgeons were employed by federal or state
public services. Nor is the problem unique to agriculture:
In Colombia, according to Graciarena (1967), of 52,070
professionals with universitv degrees in 1964, 18,207
were not active in the field of their training. While this
represented 35% of the total, in certain professions
“desertion” was even higher.

In reality, Latin America’s universities face problems as
grave or even graver than those encountered by her
research organizations. “The Faculties of Agricultural
Sciences,” says Hemdn Caballero (1978), “generally
suffer from a chronic and profound shortage of teaching,

19



scientific and technical leadership. There is a scarcity of
human, physical and financial resources. The field, its
production and operational systems are partly unknown.
The majority of the farmers and their real needs and
worries are neither known ner fully understood.
Generally universities work in the dark, offering a series
of isolated disciplinary training which in the end
peovides a great mosaic of unrelated pieces of
information which supposedly equips the student to
contribute to the improvement of agricvltural production
and productivity. Unfortanately, this does not always
occur, and in most cases a professional is produced who,
though he mav possess an adequate academic education,
lacks the necessary practical knowledge with which to
translate his efforts and abilities into useful actions which
will have a real impact on the rural environment.”

Indeed, as | have had occasion to remark elsewhere
(1931), notwithstanding all good wishes and good will,
our universities, in general, do not educate students to
carry out research. But how can ihey be expected to,
contending as they do with reduced means and
inadequate facilities? Whe.' use are such institutions if
their teachers do not conduct research themselves; if, to
state the matter bluntly, they lack any essential
connection with the medium which might enable them
to give a correct orientation to the applied research which
students should undertake?

This view has also been advanced by the Nationat
Council for Science and Technclogy of Mexico (1976:67):
“Education at university level, in spite of some efforts,
basically rests on systems which assume a passive
assimilation of information and do not stimuiate an
inguisitive attitude in the pupil which would eticourage
Lim to question hypotheses, to investigste and to
cxperiment. This problem originates with the complex
set of factors which influence the task of teaching:
academic background, methodology, study plans and
prograins, etc.; all of these favor theoretical education,
which is not associated with either the application or the
use of knowledge. There are some indications that the
educational and professional level of university graduates
is deleriorating. This phenomenon is associated with a
fall in the quality of university teachers and the
accelerated growth of demar.d for university-level
education . ., Many universities have at their disposal
only a small number of full-time professors.

“In 1971, the total number of professors in Mexico was
24,000, of whom only some 3,500 or 14% had a full-tiine
teaching job, an even smaller perceniage divided their
time beiwveen research and teaching. Postgraduate
studies were relatively new. There are reasons to believe
that in many cases the expansion of postgraduate studies
is the answer to the need for supplementing the
deficiencies of university education. Most higher training
for scientific and technological researciy has, until
recently, been carried out either abroad, or in the trainces
own research institute, under the supervision and
guidance ¢ more experienced scientists and
technologists.”

In Latin America, formal postgraduate education in
agricultural sciences began in 1946 at the Graduate
School of HICA, in Turrialba. By 1966 there were no
fewer than eight graduate schools, which ameng them
offerad specialization at the M.5c¢. level in 26 different
areas (Castronovo, 1966). The number has continned to
grow and some schools now offer a Ph.D. program.
Nevertheless, the optimistic predictions of the late 19605
and the early 1970s are still far from fultillment. With
few commendable exceptions, postgraduate education
has not succeeded in becoming integrated into the
university system. It is frequently regarded as a nuisance,
maintained by noninstitutional mechanisms under the
pressure of outside forces through the interests and
efforts of a small number of teachers concentrated in
specific academic units. In Argentina wide-ranging and
patient deliberations to institutionalize the Graduate
School in Agricultural Sciences floundered when the
outside for -2 which sustained the school lost its
credibility. The lirited graduate training activities still
depend on financing frem outside the university.

At the opposite end of the region, in Mexico, the
Nationa! School for Agriculture and the Post-Graduate
College at Chapingo, despite extensive discussions and
negotiations, were unable to agree on any form cf
structural integration. Currently, the college is an
autonomous entity whose relationship with INIA is
possibly closer thau it is with the school. In smaller Latin
American countries, initiatives to consulidate
postgraduate education instituticnally are being debated.
Those concerned are searching for a formula that would
permit continuity and, at the’same time, satisfy a demand
which is no less diversified for being small. Even in
Brazil, the country where postgraduate agricultural
education has undergone the greatest development,



difficulties may be pending because of reductions in the
training program of EMBRAPA, which is linked to the
postgraduate schools and faculties of a large number of
academic entities

To summarize, the number of agricultural educational
institutes in the region may deceive us into
underestin...*'ne manpower supply difficuities. It seems
certain that for some time to come a scarcity of local
specialized personnel will continue to be a problem for
agricultural research organizations in Latin America.

Discussion Theme

Planning, althoug!y it may have irnportant influence for
staffing, is not really a mechanism for personnel
management as long as it depends on demand and has
little itfluence on supply. Consideration should be given,
therefore, to measures which might eliminate or reduce
the frequency and gravity of the periodical crises which
affect research institutions in Latin America. These crises
lead to expansion or reductions of staffing on a scale
sufficient to impede the efficiency of the research
institutions. Steps also need t be taken to enlarge the
regional pool of specialized research personnel with
scientists of a high quality

Possibilities for rstructuring agricultural research
svstems and higher education also need to be explored. If
linked more dlosely to each other and to the production
sector, they might prove more effective than when, as at
present, rescarch is controlled by the state, and education
by the universities.

Recruitment and Seiection

The Pole of Recruitment and Selection in
Perscnnel Management

It was noted earlier that to maximize the output of a
reszarch organization it is necessary to maintain or raise
the average productivity of its member researchers. Once
this has been recognized, it is easy to see that the role, or
the goal, of recruitinent and selection is to ensure that
only new emplovees are accepted whose productivity is
likely to be at least equai 4o, and preferably higher than,
the average of the organization. Expressed in another
way, this same principle emerges in the conclusions and
recommendations of an lICA Seminar in Lima (1ICA,
1973);“. . . it is necessary to develop adequate selection
svstems . . . based on criteria of efficiency.”

To convert this concept into an operational norm, it is
first necessary to define its parameters: the first
parameter refers to the product unit {or units) in which
the total pruduction of the einployees, as well as of the
orgat.ization, is expressed; the second refers to the unit,
as a function of whick: productivity will be determined.

For a research organization, the basic product is always
knowledge. In addition one may assume that the
knowledge sought is to have practical applications which
will prove economical. First, however, knowledge has to
be obtained in otder to be tested. Selection and
recruitment of staff for carrying out original research will
need difterent criteria, however, from the selection and
recruitment of staff for appled research. “Any activity
through which somebody learns something he did not
know previously” (Macklup, *902:7) imposes the extra
tasks of communication and transfer of knowledge to an
organization’s personnel.

As for applied research, productivity may be measured
in various ways; as a function of time, or of expenditure.
For example both criteria may be nsed on specific
occasions, for the duration of a project, say, or a specific
program. Any organization, depending on its circum-
stances, will define its output in such a way as to ensure
its growth and survival. Thus it will be disposed to
measuie productivity as a function of its scarcest
resource.

It has been noted that, “Apart from their main
researchers, a research institute must recruit, in variable
praportions depending on the circumstances, a certain
number of M.Sc. and of recearchers at the bachelor’s
level. Without detracting from the former, there is reason
for reflection in the following observation of a Soviet
scientist: ‘scientific research must have its infantry; the
brilliant individual provides the spark, but only the
muasses can exploit the results” (OEEC,1961). The need
for dependable runk-and-file researchers may make it
necessary to be flexible in categorizing personnel, not
only individuals but also work teams

In additicn, selection shculd be divected to finding
individuals who will adapt well to the working
conditions which the organization has to offer them. This
is particularly important in Latin America, where only
too frequently working conditioiis leave something to be
desired. Indeed Borlaug (1964:112) kas stated: “When



you deal with problems of food production in under-
developed areas, there is no substitute for the trained
mind that can improvise to meet difficult conditions with
inadequate facilities.”

Specific Selection Criteria

To select efrective staff entails attempting to predict the
future produc:ivity of individuals as a function of their
personal characteristics and/or their past performance.
For this purpose, the use of diverse criteria has been
suggested. based generally on the individual applicant’s
intrinsic qualities. Because these qualities often cannot be
assessed directly, other attributes or facts which may be
indicative of character are frecuently reviewed in their
place during the selection process.

Creativity is perhaps the quality most frequently
mentioned as desirable in researchers. Development of a
new idea, or of a new application for a known idea both
basically involve creative work (Dunk, 1954). According
to Hertz (1933), a creative mind is characterized by
receptivity to new infermation, flexibility, intellectual
curiosity, and an ability to formulate problems and use
new information to solve them. For some, creativity is
expressed not only in coming up with new ideas but also
in devising the means to test, communicate and
propagate them (Stein, 1963). Molero (1975) is among,
many who cite creativity as an essential trait in any
productive researcher, This judgment, however,
sigzestive and possibly accurate, nevertheless remains a
matier of a posteriori celebration. The question is how
accurately we can predict creativity in ways which help
simplify selection. Certainly there are cases, particularly
among bioicgists, where creativity is slow to manifest
itself. Charles Danwin, was already 50 vears old when he
published the Origin of the Species by Means of
Natural Selection.

Expertise, experience, professional title, recognition, and
honors received in the course of a career are criteria
frequently used for staff selection. In 1973 at the Peruvian
Regional Center of Agricultural Research, La Molina,
selection was based on scientific qualifications, research
experience, and an evaluation during a trial period, of the
applicant’s initiative, wish i learn, perseverance,
creativity, flewdbility of judgment, spirit of cooperation,
intellectual honesty, and ability to communicate
{Quevedo tturri, 1973). Many of these characteristics can
only be appraised subjectively and over a relatively long
period of time. [n Venezuela most selection criteria
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mentioned by Oropeza (1971) correspond to require-
ments set by the public administraiion (the absence of a
criminal record, for example, and clearance by the
income tax authorities); only two criteria, professional
title and qualifications obtained in the course of the iob
seeker's career, relate clearly to expected performance in
the field of research. A personal interview has now been
added to the selection process, as well as a prubationary
period of 45 to 90 days during which work perforinance,
levels of interest, personal knowledge, and the ability to
establish sound personal relations, can be observed
(Montilla, 1973). Nevertheless, objective reliable criteria
for selection still remain to be identified. Some
postulated that to offer low wages would guarantee that
job applicants were muotivated by an authentic scientific
vocation. Montilla disagrees.

The value of certain selection criteria has been
questioned in various studies. The assimilation of
knowledge produced by others, for example, has been
shown to involve a different mental process from the one
which leads to the