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FOREWORD

Technological progress in agriculture is increasingly
recognived as a key factor determining the overall
economic development in developing countries.

To bring about the kind of technological progress
required for promoting overall development,
developing countries are investing hieavily in the
build-up of a national capability for the generation of

technology. They are supported in their efforts by

donors, development assistance agencies,  the
international rescarch community, and others.
ISNAR's role and mandate are to assist

developing countries in their efforts of strengthening,
their national research capacitios - of making their
rescarch systems more productive.

I is essential for successful work in system
building and the enhancement of NARS productivity
the NARS

rescarch

that all those iavolved in such efforts

themscelves, donors, the internationa?

community, and ISNAR - have access {o good
information on the palicy environment of the NARS, on
the organization and structure of NARS, and on the
management of the NARS, including the mobilization,

availability. and use of recources.

At ISNAR, we have taken up the challenge of
providing a data base on NARS that will contribute to
this purpose and stimulate analysis of relevant policy
and management issues.

We were encouraged by others to take the lead in
this important effort. But throughout the project, we
collaborated with a broad range of institutions. We
acknowledge their contributions.

Naturally, we are proud of the achicvement. But
we recognize that this was only a first round in what
wiil have to be an ongoing effort - institutionalized at
the national or regional level.

We look forward to continuing to play our role in
that precess, to work with others, 1o share our lessons,
and - above 2ll - to receive your feedback and
supgestions.,

Alexander von der Osten
Director General

International Service for
National Agricu:ltural Rescarch
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include expenditures funded from development
budgets. The series reports expenditures in
current and constant local currercy units, as well
as 1980 Atlas exchange rates and Purchasing
Power Paritv (PPP) over GDP-converted U.S.
dollar volume measures. Again, complete details
on the uniform conversion procedures applied to
the rescarch expenditures of all countries are
given in Section 4.

The format of the Indicator Series country-
level files enables them to be used at three levels:
the data series themselve. can be directly used for
aggregate compa ative analysis; the data series
plus the perseanel and expenditure comments
are appropriate for more focused analveis at the
regienal fevel; while the data, comments, and
citations (both sources and additional references)
are useful for more targeted analvsis at the
country-specific or topical level.

The series has not been specifically
structured for use as a planning tool by research
planners and administrators at the country level,
While for numerous NARS these series do
indeed represent the most comprehensive set of
national-level agricultural rescarch indicators
currently available, managers generally need an
altogether more detailed sel of indicators for use
in an administrative capacity.! Nevertheless,
research managers wishing to track and assess, at
a rescarch policy level, the evolution of their
national agricultural rescarch systems vis-a-vis
other systenmis should find the Indicator Series
particularly useful. The series also provides a
basis for improved agricultural rescarck policy
amlysis and decision making by those operating
at the regional and international level.

The need for a comprehensive data base,
inclusive of both developing and developed
rountries, is clear. This is particularly true in
view of the important and expanding
interdependencivs of the agricultural sectors of all
economies, both at the factor level (inclusive of
agricultural technologies) and at final goods
markets. The particular nature of the agricultural
research and technology transfer process itself -
whereby the output or productivity effect of
research expenditures can persist for extended
pericds of time? - points to tiwe need for a
relatively lung time series, if policy analysis
concerring the role of agricultural research in
agricultural and economic development is to be
meaningful. The process of institutional change
time-intensive activity. A basic
understanding of recent historical changes in
NARS activit. is therefore essential if appropriate
decisions concerning the capacity for NARS
restructuring or adjustments are to be made.

is also a

Notes

1. Daniels (1987) begins to sketch the
requirements of research administrators with
respect o input indicators for use at a
management level,

2. Pardey and Craig (1989), for instan<e, used a
long-run research expenditure series for the U.S.
to show that the output effect of agricultural
research spending may persist for as long as 30
years - around double the prevailing norm
assumed to date in the literature.
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2. Basic concepts, definitions, and
- measurement issues

This section describes the conceptual and
definitional underpinnings of the ISNAR
Agricultural Research Indicator Series. Particular
attention is paid to clarifying the concept of a
national agricultural research system (NARS)
which was used to compile these figures, along
with a detailed discussion of measurement issues
pertaining to the personnel and expenditure
series themselves. It will be clear that the
Indicator Series represents a practical, but
hepefully transparent, compromise between the
conceptual ideal described here and the realities
of compiling a global data base on NARS.

One of the major constraints facing this
exercise was the nature of the data sources. While
benchmark data were obtained from several
surveys, which ISNAR conducted in cecoperation
with other agencies, nearly 900 additional data
sources were used to compile the series. The need
for a clear understanding of the scope and rature
of the institutional coverage which was sought in
cach country 1s self-evident if the data are to
achieve a tolerable degree of cross-country
commensurability time. Clearly, the
heterogencous nature of the data sources
substantially increased the difficulty of achieving
complete consistency. It was, therefore, necessary
to incorporate explanatory comments and
docuraentation in the country-level data series to
alert users as {o the likely magnitude of any
deviations from the norm.

over

2.1 Defining a NARS
The ISNAP Agricultural Research Indicator
Series is based on the concept of a NARS. While
this crncept certainly has value as an analytical
tool, it is difficult to operationalize as a statistical
tool. Morcover, these is not universal agreement
as to what constitutes a Nars.

This lack of agreement steisis, in part, from

the systems characteristic of a NARS. In systems
theory, an important distinction is made between
open and closed systems. "A closed system has
rigid, irapenetrable boundaries, whereas an open
system has permeable boundaries between itself
and a broader supersystem. The boundaries set
the domain of the organization's activities. In a
physical, mechanical, or biological system the
boundaries can be identified. In a social
organization, the boundaries are not casily
definable and are determined primarily by the
functions and activities of the organization" (Kast
and Rosenzweig, 1985, 106).

A NARS bears all the hallmarks of an open
system and thus has rathor vaguely formed
boundaries. However, to secure
commensurability of NARS indicators on
human and financial inputs, it is necessary to
delineate the NARS boundary as ciearly and as
sharply as possible. Thus, a clesed iather than
open conception of a NARS is required. This
section seeks to ‘close off' the boundaries of a
NARS as much as possible, recognizing that the
practicalitics of compiling such a data series
sometimes forces ad hoc, but hopefully
documented, deviations from the notion of a
NARS presented here.

A useful beginning is to split the concept of
a NARS into its three dimensions, namely 1)
national, 2) agriculture, and 3) research, and
consider cach of these dimensiors separately. In
Inany instances, it will be helpful to adopt the
approach used in The Measurement of Scientific
and Technical Activitics — "Frascati Monual” 1980
(OECD, 1981) and present concrete examples of
what lies inside and outside the NARS boundary
we scek to establish. While it may not be possible
to define exactly when the boundary is crossed, it
will hopefully be clear to the user when one is
approaching the boundary.






The nolion of agricultural rescarch used
here includes primary agriculture (crops plus
livestock), forestry, and fisheries rescarch. In
general terms, this corresponds with the coverage
used by both OECD and UNESCO. For policy and
analytical purposes, it would be desirable o
differentiate
commodities, but for many syvstems this is
practically impaossible, particularly on a time-
series basis Lack to 1960, Quite a few countries
only report natienal rescarch expenditure data
that are not differentiated
sociocconomic objective, even at this rather

agricultural  rescarch  among

according  to

aggregate level. For these systems, it was simply
not possible, given currently available data, 10
generate plausible time series at this subsector
level.

Prior compilations of NARS indicators
have sought to limit their coverage by excluding
forestry, fisheries, and even some livestock
research (see section 3.2.3 for details). This is
extremely difficult to achieve for those systems
only reporting agyregate figures, inclusive of all
three subscctors. However, attempting, to compile
statistics that include public-sector agriculture,
forestry, and fisheries research s also not without
its difficulties. For a signifizant number of
systems there are several individual agencies
charged with the responsibility of funding and
executing these various areas of rescarch. This
complicates  the  data-collection
Nevertheless, a substantive argument in favor of

process.

adopting this wider definition of agricultural
research is that the resulting scrics is then
consistent with the definitions of agricultural
GDP, population and so on, as published by the
World Bank, United Nations, and FAQ.

A further classification difficulty is that a
significant amount of agricultural research has an
effect at the postharvest stage, while the
technology is embodied in inputs that are applied
at the farm level Take, for example, the efforts of
plant breeders to improve the storage life of
horticultural crops or to alter the baking quality
of cereals. These characteristics are embodied in
new seed varieties whicl are adopted by farmers.
Furthermore, there is a lack of uniformity in the
way research which is applied directly at the
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postharvest stage is currently reported. The OECD
(1961, 115) classification omits "R&D in favor of
the food processing and packaging industries”
from their objective  of
‘agriculture, forestry and l‘is}wries,'2 while
UNESCO (1984, 64) includes "R&D on the
processing of tood and beverages, their storage
and distribution.” The Indicator Series sought to
implement a variant of these approaches,
excluding. where possible, research applied
directly at the postharvest stage, while including
rescarch that is apolied at the preharvest stage but
which has an impact at the postharvest stage.
Omitting  rescarch on food processing and
packaging improves the compatbility of these
statistics with agricultural GDIP and similar
figures. Nevertheless, public-sector research
targeced directly to food and beverage storage (and
In some cases, processing) may in practice be
included in this series, although this is more
likely to be true of more advanced systems in

socioeconomic

developed countries.

A final difficulty is to obtain statistics for the
higher education sector classified by purpose or
'socioeconomic objective’. The more general case
is to dind personnel data, and  possibly,
expenditure data, classified by ‘field of science,'
where the basis of clossification is the nature
rather than pur}‘)osc o objective of the research
activity itself.” In those cases where it was
necessary to rely on 'field of science' data, the
series attempt!s to follow the UNESCO (1984, 77)
procedure and agronomy, animal
husbandry, fisheries, forestry, horticulture,
veterinary medicine, and other allied sciences as
agricultural scicnces, thereby excluding fields
suchi o5 bacteriology, biochemistry, biology,
botany, chemistry, entomology, geology,
meteorology, zoology, and other allied sciences,
These latter fields are more appropriately
classificd as natural sciences although in some
cases the classification is a little hazy. It was
therefore necessary to apply a 'purpose or
objective test' to some of these so-called natural
science disciplines and to include in this series
research undertaken in these areas when the
ultimate purpose or objective of that research
would have an impact on the agricultural sector.

consider



2.1.3 Research
It is possible to identify 2 whole continuum of
research from basic, or upstream research, to
applied, or downstream research. Much
agricultural rescarch has been characterized as
mission-oriented, in the sense that it is problem-
solving in orienlation, whether or not ihe
sclution to those practical problems requires basic
or applied research. OECD (1981, 28) states that
“the basic criterion for distinguishing R&ID from
related artivities is the presence in R&D of an
apprecia~le element of novelty.” lor instance,
simply monitoring the incidence of piant and
animal diseases in and of itself is not considered
research and may only be undertaken to enforce
quarantine regulations or the like. But, using this
information to study the causes or control
mechanisms associated with a particular discase
is considered research. Of course, some screening
of the literature, available plant and animal
material, and existing production practices
should be included as part of measured rescarch
activity, given its impoitance in the many
countries that are undertaking substantial efforts
to adapt existing agricultural technology to their
local circumstances.

Agricultural includes a
significant maintenance research component,
which seeks to renovate or replace deteriorations
in the gains from previous research.” Past output
gains from much agricultural research are subject
to biological degradation as plant and animal
pests and pathogens adapt around rescarch-
conferred resistance and control mechanisms.
The role of maintenance research is not only
substantial in many developed countries where
current production practices are biological-
technology intensive, but also in many
developing countries, particularly those situated
in the tropics where relatively rapid rates of pest
and patnogen adaptation tend to shorten the half-
life of previous research-induced gains.

The difficulties of differentiating research
from nonresearch activities is especially pertinent
in the case of agricultural research, given the dual
role of many public-sector agencies charged with
agricultural research responsibilities. It is
common to find such ageicies also involved in
additional nonresearch activities

rescarch also

such as

teaching; extension services; seed certification,
multiplication, and distribution; monitoring and
eradicating diseases in plants and animals; health
maintenance, including veterinary medicine;
and fertilizer analyses and certificatien. In
general, it is separating the research component
from the joint teaching-research activities {in the
case of universities) and tie joint extension-
research activities of ministerial or department-
based agencies which are the most troublesome. If
direct measures of expenditure and personnel
data were not available at the functional level,
then secondary data were often used to estimate
the appropriate breakdown of aggregate figures
into  their research versus nonresearch
components.

Even in (he case of those institutions whose
mandate is ostensibly limited to research, there
can be problems in obtaining consistent coverage
of rescarch-related activities. For example,
general overhead services, including
administrative personnel or expenditures
required to support research, can be excluded
from reported figures for a variety of reasons. In
some instances, the institutional relationship
between a national research agency and the
ministry within which it is located means that
overhead services and the like are charged
against the ministry and rot the research agency.
A'ternatively, some rescarch agencies report total
per-onnel and expenditure statistics based on an
agyregation of project rather than institutional-
level data. in such cases, administrative
overheads may not be appropriately allocated
acress projects and thus may be omitted entirely
or in part from the agency-level statistics.

A further issue involves identifying the
research component of farm operations that are
usually undertaken in support of agricultural
research. To the extent that such farm operations
are necessary to execute a program of research, it
seems appropriate that they be included in a
measure of national resource commitment to
agricultural research. However, some systems
undertake farm operations at levels well above
those required to support research, with the
surplus earnings from farm sales being siphoned
off to support research and even various
nonresearch activities. In some instances,
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inciuding all the resources devoted to the farm
operations of a NARS substantially overstates the
level of support to agricultural research within
the system.

There is alse the need to make a clear
distinction between econonuc development and
experimental development. According to OECD
(1981, 25) “experimental development s
systemalic work, drawing on existing kncwledge
gained from research and/or practical experience
that is directed to producing new materials,
products, or devices, to installing new processes,
systems, and services, or to improving
substantially those already produced or instalied.”
Experimental development is therefore
concerned with applying new findings from
formal and informal research activity. This
contrasts with the notion of cconomic
development, which in general terms, s
concerned with improving the well-being or
stancard of living of members of a socicly in a
particular country or region.

Clearly, while improvements in
agricultural productivity that follow from
experimental development activities contribute
to the process of economic development, they
represent only part of the story. Improvements in
rural infrastructure, via investments in
irrigation, transpert, and communication
facilities plus rural health and
education services, contribute to the
economic development of the agricultural sector
and, ultimately, to society as a whole (Antle,
1983).

A problem arises when attempling to
compile statistics on agricultural rescarch and
experimental  development activities in
developing countries. This occurs when a
substantial portion of R&D activity is financed
and/or executed as part of an economic
development aid package. It is often difficult to
identify the experimental versus economic
development component of an aid package,
particularly given the project orientation of much
development aid. For instance, development
assistance to establish or upgrade irrigation
facilities can often incerporate a rescarch
component Lo evaluate water quality and identify
preferred crop varieties as well as agronomiic and

improved
also

irrigution practices. However, simply to include
all of the project's resources in a measure of
NARS capacity could seriously overestimate the
level of resource commitment to agricultural
research.

Another less obvious difficully concerns the
somewhat transient nature of some of the
agricultural  rescarch  funded through
development projects. This research activity
tends to be of reiatively short duration, between
one lo five years, and in some cases it is
undertaken largely by expatriates at arm's length
from the existing national rescarch
infrastructure. This type of research rresumably
contributes to the overall level of national
research activity and would be important to
capture in a NARS indicator, particularly if one is
concerned with measuring sources of growth or
technical change within a country. However, lo
the extent that such research is not integrated
into the existing national research infrastructure,
it is not a good measure of the 'institutionalized
research capacity’ of a national system. The
strategy pursted here was to include such
development-financed research in the indicator
series only when the rescarch component could
be isolated from the nonresearch component
with an acceptable level of precision, and whnen it
appeared to be integrated into the existing
agricultural research infrastructure within a
country.

2.2 Measurement issues
While some measurement issues that influence
*he concept of a NARS used here as a frame of
reference for the Indicator Series have already
been discussed, there are sume important issues
which remain to be cunsidered.

2.2.1 Construction Methodology

A major objective in compiling the Indicator
Series was to improve the consistency,
comparability, and coverage of global agricultural
researcn statistics. Considerable effort was
invested in altempling to maintain consistent
coverage in several dimensions, namely, 1) over
time within a couniry, 2) among countries, and 3)
across the perscunel and expenditure series.






information content of the personnel series. As
discussed carlier, the series seeks to include only
those expatriates who are working directly on
domestic issues in an integrated fashion with the
national rescarch system.

Personnel who are ¢lassed as research
managers or administrators present special
problems. To the extent they are engaged in the
planning and management of the scientific and
technical aspects of o rescarcher’'s work teey
should be classified as resecarchers and included,
at least ona prorated basis, in the series. They are
usually of a rank equal to or above that of persons
directly employed as researchers and will often be
form. 1 or part-time rescarchers (OECD, 1981, 67).
Howcver, in many cases, it is not at all clear if
research managers or administrators maintain a
degree of contact with the scientific process itself.

The problems of dealing with rescarch
administrators are analogous to those of dealing
with other NARS personnel who may hold duat
rescarch and nonrescarch appointments. This is
particularly important when including personnel
from institutions of the Ministry or Department
of Agriculture, who perform, for example, a dual
universities
where personnel often hold split rescarch-
teaching appointments. In all cases an attempt

rescarch-exlension function, or

has been made to measure resecarchers in full-
time equivalent (FTE)Y units, If direct measures in
FTE units were not available, secondary data,
which cnabled total researcher figures to be
plausibly prorated to FI'E units, were used.

2.2.3 Expenditure Indicators
There are several commonly accepted methods of
measuring  the (annual) financial resource
commitiment to R&ID (OECD, 1981, 72-82):
W) performer-based reporting of the sum of
funds received by all relevant R&D agencies for
the performance of intramural Ré&ID;
) source-based reporting of the funds supplicd
by all relevent agencies for the performance of
extramural R&DD;
(3) total intramural R&D
performed within a statistical unit or sector of the
cconomy, whatever the source of funds.

The Indicator Series seeks to report actual
research expenditures, not simply budgeted

expenditures  for
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funds, appropriations, or funds available, and so
is based on method (3) wherever possible. A
substantial number of the major discrepancies in
prior compilations were due to large variations —
sometimes upward of 30 to 50 percent - between
funds budgeted or appropriated and funds
actually spent. Some funds allocated to rescarch
at the beginning of a fiscal year, for example, may
never materialize, especially if governments are
forced to trim proposed outlays over the course of
the year due to unforeseen budgelary shortfalls.
Conversely, some research systems may actually
receive more funds than are spent, and thus carry
funds over to future budgetary periods. This is
particularly true for systems experiencing
substantial capital investments where funds are
allocated initially in a lump-sum fashion and
then are drawn on over a period of time as
needed.

The expenditures reported in the Indicator
Series are total, inclusive of salaries and
operating and capital expenses. While the series
reports actual expenses, for some purposes it may
be more appropriat - to measure resources used
rather than funds spent. This would involve
explicitly separating capital from noncapital
expenditures. Capital expenditures, which
represent a measure of capital stock, could then
be converted into flow terms by estimating the
future service flows derived from the capital
expenditures.” These capital service flows can
then be added back to noncapital expenditures to
derive an overall measure of the resources
actually used over time for research,

One of the major undertakings in
compiling the Indicator Series was to collect all
expenditure data in current local currency units.
This allowed standardized deflation and currency
conversion techniques to be applied to all
countries - a critical issue when attempting to
use the data for cross-country and/or
comparative purpceses over lime. Section 4
presents complete details of the adjustment
procedures that were applied to the raw data. It
makes it clear that these procedures can have a
significant quantitative and qualitative impact on
the data.

Where possible, expenditure data were
taken directly from survey and source material in
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current local currency tmits. For sources that
reported expenditures in other than current local
currency units, an attempt was first made to
recover the desired figure by applying, in reverse,
the specific conversion methodology, deflators,
and exchange rutes used by these sources. Failing
that, annual average exchange rates and implicit
GDP deflators were used to recover expenditures
in current local currency units.

The base period for all currency units is
1980. If currency units had changed before or after
that date, the resulting currency unit was
converted to the 1980 base-period unit. This
allowed uniform procedures for subsequent
currency conversions to be applied to all
countries.

Notes
1. Classifying by source of funds is known as a
'Turder-based’ system of classification as opposed
to a ‘perfarmer-based system,’ which classifies
according to the nature of those institutions that
actually exccute the rescarch. Clearly, these
classification systems can give rise to different
measures of research capacity, and a preferred
approach would be to classifv research activity by
one or the other method. However, at a practical
level. when attempting to constract a plobal
database of agricultural rescarch Liatistics, it was
necessary to adopt an eclectic approach and use an

ad hoc combination of both procedures to arrive
at a set of statistics.

2. OECD (1981) instead include: it under the
socireconomic  objective of ‘promotion of
indu: trial development.!

3. Classifying rescarch on the basis of the nature
of the R&D activity itself, rather than its principal
economic objective, is called a 'functional’
approach (OECID, 1981, 53).

4. For additional discussion on maintenance
rescarch see Ruttan (1982), Swallow et al. (1985),
Miranowski and Carlson (1986), Plucknett and
Smith (1986), and Adusei (1987).

5. This corresponds to the OECD (1981, 67)
definition of a researcher.

6. An alternative procedure (see OECID, 1981, 67-
69) is to first classify researchers, technicians, and
other supporting staff on the basi. of the ILO
(1986) classification scheme and then use ISCED
procedures to classify researchers by educational
level. Given the rather heavy reliance on
sccondary data in the Indicator Series, it was not
possible to operationalize the 1LO classification
scheme.

7. See Pardey, Craig, and Hallaway (1989) for
details. Unfortunately, there are simply not
enough data available au the international level
to construct a time scries that differentiates
rescarch expenditures by factor type.



3. Data sources

The Agricultural Research Indicator Series is
certainly not the first attempt to compile global
data  on national agricultural research
expenditures and researchers. Evenson and his
colleagues initiated construction of a global series
in the late 1960s, which culminated with the 1975
publication of James Bovee and Robert Evenson's
National and Itternational Agriculiural Research
and Extension Programs, and after further efforts
to update the series, resulted in the 1983 and 1986
publications by Judd, Bovce, and Evenson. The
joint 1981 ISNAR/IFPRI publication by Oram and
Bindlish also drew heavily on the carlier work by
Evenson in an attempt to extend the basic series
for 51 developing countries through to 1980.
Evenson’s pioncering work notwithstanding,
much of the existing daia sources are fragmented
in scope and coverage, difficult to access, uneven
in quality, and vary in the degree of
documentation. The Indicator Series secks not
only to expand the available data, but also to
correct these deficiences, or at least work towards
some standardization in both the data collected
and the way they are treated.

3.1 Overview
The Indicator Series represents an extensively
documented  compilation of basic NARS
indicators drawing on three benchmark ISNAR
surveys, plus information from nearly 900
additional data sources.! The character of these
additional sources varies enormously. They
include official statistical publications and
unpublished documents from  international,
regional, and national agencies; annual reports of
various agricultural agencies;
dissertations, mimeos, wuorking papers, and
unpublished reports; and a substantial amount of
personal communications with individuals
working in various international, regional, and
national institutions, including universities. Of
the 900 or so nonsurvey sources, approximately

research

28% can be classified as unpublished 'grey'
literature.?

Tables 3.1 and 3.2 summarize the relative
importance, at both a regional and global level, of
the sources actually used to construct the
personnei and expenditure series, resvectively.
While only 40% of the nearly 900 references were
directly used in the Indicator Series, the
quantitative and qualitative information
contained in all the references was evaluated
before compiling the series. These additional
references often proved invaluable when
attempting to track changes in organicational
structure. This enabled the institational coverage
over time and across countries to be standardized
as closely as possible on the NARS concept
described above in Section 2.

Published and unpublished material from
ISNAR (snrvey data excluded), United Nations,
OECD and EEC, CGIAR, CAB, and DEVRES
accounts for 28% of the personnel sources and
25% of the expenditure scurces. The three ISNAR
benchmark surveys provided a total of 7% and
10% of the personnel and expenditure data,
respectively. To the extent that they provided
detailed informatica against which data from
alternative sources could be evaluated, these
ISNAR surveys nad a disproportionately larger
impact on the whole series.

Evenson-related data accounted for 11% and
6% of the | ersonnel and expenditure sources,
respective.y, with over 60% of the personnel and
75% of the expenditure figures obtained from
Evenson relating to the pre-1970 period. This
apparently small reliance on Evenson-related
figures belies the extersive use these data have
hitherto received. However, in quite a few
instances the Indicator Series drew from the same
primary sources that Evenson and his colleagues
used or obtained information from additional
primary sources that were considered more
complete. Given the differences between



lable 3.1: bources tor personnel data by region?

Sub-Saharan  WATIA Caribbean &  South Asia South Occania  Europe  North TOTAL
Africa C. America America Pacific America
% % ) % % ) % To % %
ISNAR
SurveysP 17.22 20.2 7.9 3.5 13.7 5.6 . 6.7
Other material€ 12.7 20.2 0.9 . 0.8 2.8 0.9 5.7
United Nationsd 13.6 9.6 4.8 1.2 10.5 7.0 2.7 1.4 7.1
OECD & SOEC® 27 16.5 2.6
CGIAR! 5.7 1.0 1.3 13.3 4.0 3.9
CAB 4.1 18.9 29 129 99 29.7 1.1 11.3 8.0
DEVRES 3.6 1.1
NARS reports 1.9 6.6 0.6 24 1.9
Evenson et al.5 10.0 18.3 114 20.2 10.5 54 7.8 10.8
Orzm ¢t alh 1.2 1.0 0.4 7.5 2.4 1.4 1.9
Personal communication  10.8 5.8 7.5 17.3 17.7 9.9 595 315 15.3
Workshops 0.7 4.8 3.5 3.5 8.9 23
Other
Published 12.0 144 329 254 16.1 63.4 374 43.4 2438
Unpublished! 15.8 4.8 3.9 4.6 .. 0.5 45.3 79
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

See notes to Table 3.2



Evenson's series and the Indicator Series in both
coverage and treatmert of the data - described in
some detail in Sections 2 and 4, and alsoe later in
this section — it was often necessary to draw from
these alternative order to
improve the
commensurability of the present series.

For discussion purposes, it is useful to

data scuarces in

cross-country,  tempeoeral

group the references according to their country
coverage. This section therefore follows with a
brief review of the principal data sources grouped
on a global, regional, and country-specific basis.

3.2 Global-level data sources

32T ASNAR Surveys
ISNAR, in cooperation with other agencies, has
conducted three benchmark survey 5.3 A 'globar
survey, seeking information from 116 developing
country NARS, carried out during the period
from late 1954 to mid-1985, was undertaken with
the cooperation of the International Federation of
Agrricultural Rescarch Systems for Development
(IFARD). The target was the national agricultural
rescarch system as conceptualized in Section 2,
but the point cf entry was usually the publicly
funded agricultural
organization which was requested, in turn, to
appropriate  quasi-public
institutions and universities.

In order to reach member states of the Arab
Organization for Agricultural Development
(AOAD), ISNAR, in cooperation with AOAD,
undertook a similar survey during 1985 at the
request of the ministers of agriculture, who
constituted the AOAD beord. A second regional
survey, this time of the South Pacific, was
conducted in mid-1987 with the assistance of ine
Asian Development Bank (ADB). The three
surveys vielded usable data for nearly 70 NARS.

national rescarch

contact rescarch

As expected, the replies were of uneven quality in
terms of coverage, internal consistency {between
national and institution-specific information),
and documentation. Nevertheless, a substantial
number of these problems were resolved, or at
least nullified, by extensive follow-up activities.

3.2.2 International Agencies
While the collection and preparation of basic
global indicators of national agricultural rescarch

capacity has unui now been largely an individual
rather than institutionalized cffort, scveral
international agencies have collected NARS
statistics on a somewhat ad hoc and irregulars
basis. These include the Food and Agriculture
Organization of the United Nations (FAQ),
Consultative International
Agricultural Research (CGIAR), International
Food Tolicy Research Institute (IFPRD, World
Bank, and ISNAR.

While somu of these international agencies
have large statistical offices, they do not compile

Group  on

series of agricultural research indicators on a
regular basis. Much of the data-collection activity
concerning agricultural research indicators that
these organizations undertake occurs in an ad
their statistical offices.
activitices proved
invaluable for the present series and will be
briefly discussed.

The FAO has provided a great deal of
published and unpublished material, including

hoc fashion outside

Nevertheless, these have

agricultural research system reviews, directories
of agricultural research institutions, regional
overviews of national agricultural research
activities, plus workshop and conference reports
on agricultural rescarch. An important FAQ
undertaking is the development of a current
research information  system
(CARIS). This undertaking sccks to maintain a

agricultural

complete record of agricultural rescarch projects
currently underway in developing countries.
Fach country participating in the project is
requested to develop its ewn agricultural research
information system, based on FAQ standards,
then forward the information on a regular basis
to FAQ headquarters where it can be integrated
into a ‘global" agricultural research information
systeni. The unit of record in the CARIS system is
a project rather than an institutional or natianal-
agency level. Limitations on the number of
countries actively participating in the project and
substantial accounting difficulties when
attempting to aggregate multi-year, project-level
data to system-level data for a particular year,
place severe constraints on the usefulness of the
CARIS system ac a data source for the Indicator
Series.?
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Table 3.2: Sources for expenditure data by region2

Sub-Saharan  WANA Caribbean & South Asia South Oceania  Europe North TOTAL

Africa C. America America Pacific America
%o % % %e o % Yo % %o So

ISNAR

Surveys? 12.32 211 11.0 2.3 8.2 66.7 . . . 19.5

Other material€ 14.2 24 6.2 4.2 0.5 . 35 . . 4.8
United Nationsd 59 24 2.7 . 7.7 7.2 . 1.3 . 34
OECD & SOEC® . 9.4 . . .. .- 9.3 29.6 27.7 8.2
CGIAR! 8.8 . 34 17.8 23.5 . . . . 7.9
CAB
DEVRES 1.9 .. . . . . . . . 0.5
NARS reports . . . 12.7 . . . 1.3 . 2.0
Evenson etal.8 59 223 4.8 6.1 8.2 . . 1.0 . 55
Oram ct al.h 7.0 4.7 .. 8.0 15 14 . . . 33
Perscnal communication  11.8 15.3 14 12.2 7.1 43 52.3 43.3 . 18.2
Workshops 2.4 .. 8.2 .. 158 . .. . . 34
Other

Published 13.1 141 40.4 15.0 16.8 203 349 225 354 20.8

Unpublished! 16.6 7.1 219 21.6 10.8 . . 1.0 36.9 12.6

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0




a. The percentages given in Tables 3.1 and 3.2 refer to the proportion of total personnel and expenditure observations within each region derived
from a particular source category.

b. ISNAR surveys carried out during 1984-85 with the assistance of the International Federation of Agricultural Rescarch Systems for
Development (IFARD) and the Arab Organization for Agricultural Development (AOAD), plus a regional survey of the South Pacific carried
out in 1987 with the assistance of the Asian Development Lank (ADB).

¢. Includes, inter alia, ISNAR system reviews, monographs, published and unpublished reports.

d. Includes, inter alia, data from UNESCO arnd FAQ sources.

e. Primarily OECD materia! (published and unpublistk:d) from the Science, Technological and Industrial Indicators Division, and the
Development Center.

f. Primarily CGIAR Study Papers and unpublished material from the 1984-85 CGIAR sponsored "Impact Study.”

g- Includes data from Evenson and Kislev {1971, 1975, and April 1975), Judd, Boyce, and Evenson (1983 and 1986), and Boyce and Evenson (1975).

h. Includes, inter alia, data from Oram (1986), Oram and Bindlish (1981 and 1984), and Oram and Gieben (1934).

i. Includes, inter alia, dissertations, mimeos, working papers, and unpublished reports.

Sub-Saharan Africa: Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Cape Verde, Central African Republic, Chad, Comoros, Congo,
Cote d'lvcire, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenyva, Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania,
Mauritius, Mozambique, Miger, Nigeria, Rwanda, S.. Tome & Principe, Senega!, Seychellcs, Sierra Leone. Somalia, South Africa, Sudan,
Swaziland, Tanzania, Togo, Uganda, Zaire, Zambia, Zimbabwe.

WANA (West Asia & North Africa): Algeria, Cyprus, Egypt, Iran, Iraq, israel, Jordan, Kuwait, Libya, Morocco, Oman, Qatar, Saudi Arabia,
Syria, Tunisia, Turkey, United Arab Emirates, Yemen (Arab Rop.), Yemen (P.D.R)).

Caribbeun & Central America: Anrdgua, Bahamas, Barbados, Besmuda, Belize, Costa Rica, Cuba, Dominica. Dominican Republic, El Salvador,
Grenada, Guadeloupe, Guatemala, Haiti, Hor auras, Jamaica, Martinique, Mexico, Montserrat, Nicaragua, Panama, Puerto Rico, St.Kitts-Nevis,
St.Lucia, St.Vinceni, Trinidad & Tobago, Virgin Islands (U.S.).

South America: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Guvana, Paraguav, Peru, Suriname, Uruguay, Venezuela.

Asia: Afghanistan, Bangladesh, Brunei, Burma, China, Hong Kong, India, Indonesia, Korea {Rep. of), Laos, Malaysia, Mepal, Pakistan,
Philippines, Singapcre, Sri Lanka, Taiwan, Thailand.

Soutn Pacific: Cook Islands, Fiji, French Polynesia, Guam, New Caledonia, Papua New Guinea, Solomon Islands, Tonga, Tuvaln, Vanuatu, Western
Samoa.

Oceania: Australia, Japan, New Zealard.

Europe: Austria, Belgium, Denmark, Finland, France, Germany (Fed. Rep. of), Greece, Iceland, Ireland, Italy, Netherlands, Norway, Portugal,
Spain, Sweden, Switzeriand, United Kingdom.

North America: Canada, United States.
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However, in 1978, the CARIS project
produced a three-volume publication, of which
one volume provides details on agricultural
research institutions and the research programs
within each
countries. The entries for this particular CARIS
publication were drawn from replies to a special
rather
than from the project records held within the
CARIS svstem. It includes information on the
number of agricultural researchers and rescarch
expenditures at an institutional level, a format
more suitable for aggregating to the national
level.

The World Bank many
development projects that include components
involving agricultural rescarch personnel and
infrostructural development. The World Bank's

institution for 61 developing

survey that was undertaken at the time

finances

projuct appraisals and cevaluation reports often
contain useful descriptive, and occasionally
gquantitative, information on the state of the
existing: national agricultural rescarch system,
During 1955 and 1956, the World Bank undertook
two broad studies of the national agricultural
rescarch capacity in Western and South-Eastern
Africa,
purpose of the Indicator Series, these studies

respectively. Unfortunately for  the
relicd heavily on data from existing sources and
added little new quantitative information to that
already available.

During 1984 and CGIAR
undertook an extensive assessment of the impact

1985, the

of the international agricultural research conters
(IARCs) on agricultural
systems. The project commissioned o series of
study papers which were published for the
CGIAR by the World Bank. Many of these
provided descriptive and, in several cases,

national research

quantitative information on specific national
agricultural rescarch svstems.®

several other agencies, including the
Organization for Fconomic Cooperation and
Development (OECD), the Statistical Office of the
European Communities (SOEC), and the United
Nations Fducational Scientific and Cultural
Organization (UNESCO) maintain ongoing
efforts to compile science and technology
indicatcrs (STIs). Their research expenditure and

personnel indicators span the whole spectrum of
science and technology, in which the agricultural
sciences, in many instances, play a relatively
minor role. STls achieve
commensurability across scientific areas - in

These seek o
addition to the cross-country dimensions over
time which are of immediate concern for the
present series - hence they can often achieve only
a restricted coverage in relation to the NARS
concept discussed in Section 2 above. In fact, the
published OECD and SOEC data are presented in
such a manner that it is difficult to specify the
institutional coverage of these series — of
particular concern if these data are to be
meaningfully integrated with commensurable
data other sources. The Scientific,
Technological, and Industrial Indicators Division
(STHD) of the OECD gave generous assistance to
the present statistical effort, including access to
their unpublished source and computer-file
material. This substantially improved the
commensurability of OECD data used in the
Indicator Series.

The OECD and SOFEC Science and
Technology Indicators (STD efforts are exclusively
of the
OECD and European Economic Cemmunity

from

oriented towards member countries
respectively, although some very useful, but
ad hoc, work has aiso been undertaken on Africa
bv the OECD Development Center (Kassapu,
197¢). The STI series reported by UNESCO for
other than OECD countries has been weak or
nonexistent, due to the fact that some developing
countries have rather weak national statistical
offices or in other cases give science and
technology indicators relatively low priority.

In addition to STI series, OECD and
UNESCO have published numerous studies on
science policy. For example, during the 1960s,
OFECH published an extensive series of Country
Reports on the  Organization of Scientific
Research which has continued, since 1970, in the
form of Reviews of National Science Policy.
UNESCO publishes its own series of Science
Policy  Studics and  Documents which also
contzins uscful qualitative and quantitative
information on NARS.



3.2.3 Scholars
The important work by Evenson and bhis
colleagues to compile global statistics on NARS
has been mentioned earlier in this chapter. Boyee
and Lvenson's 1975 publication presented time-
series data on national agricultural research and
extension expenditures and personnel from the
early 1960s (although in some instances 1950 and
1959 figurcs were also proviaed) through to 1973
The data were subsequently extended through to
1980 by Judd, Boyee, and Evenson (1983 and 1986).
Naturally, this work drew heavily on the 1975
publication, as did the ISNAR/IFPRI 1981 report
by Oramy and Bindlish, Resource Allocations to
National  Agricultural Research: Trends in the
19705 - A Review of Third World Systems.

The cumulative process,  whereoy
successive  research  offorts simpiy
augmented carlier data series. has contributed to
some problems. Given the substantial difficultics
in obtaining quantitative data on NARS, the
primary been rather thin.
Consequently, analvsts have often been forced to
substitute interpolated or shifted observations for
missing  observations in generate
constructed time series suitable for analytical

have

data base has

order to

purposces.

Insome instances, the citation cyele,
whereby successive works have included figures
from carlicer efforts, meant that constructed time
serics have been converted into actual time
series, with the result that a 15- to 20-year
constructed time series for some countries has
been based on only one or two documentable
observations. In developing the Indicator Series,
a major effort has gone into tracing data back to
their primary source and documenting all
observations included in the series.

Previous series have also varied in scope,
with Boyce and Evenson's 1975 series secking to
exclude forestry and fisheries research while
Oram and Bindlish (1981), like the present series,
atiempted to include both these categories into
their definition of agricultural research.
Undocumented changes in institutional coverage
over time may also contribute to spurious growth
or fluctuations in measured rescarch activity,
especially given the gradually improving, but
certainly far from ideal, state of the primary data
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sources. Additional details concerning differences
in measurement and conversion procedures
between these previous series and the Indirstor
Scries are developed 14 Sections 2 and 4

2.2.4 Additional Sources
There are several directories that provide useful
country-specific information on a global or
semiglobal basis. The first includes a series of
directories published initially in 1936, and on an
occassional basis since, by the Commonwealth
Agricultural Bureaux (CAB).® This List of
Workers records the name, degree
status, and current position of agricultural
rescarchers working in publicly supported
rescarch institutions for most member countries
of the Commonwealth. The institutional-level
format of the listings makes it possible te
distinguish university from nonuniversity staff -
a feature of particular assisiance when secking to
prorate the part-time research activities of most
university persennel into full-time equivalents.

Longman's Agricultural Research Centres
Directory lists detailed descriptive profiles of
about 8,000 research laboratories and locations
active in agricultural research and, since 1982,
includes information on the research budgets and
the number of research personnel of these
rescarch units. The cighth edition of Longman's
directory, published in 1986, includes informaticn
on 132 developed and developiing countries.
Given that the unit of record is a research
laboratory rather than an institute or
organization, simply aggregating the often
incomplete listings of country-specific research
laboratories to yield aggregate NARS indicators
can, in some instances, seriously uvnderstate
national agricultural rescarch capacity.’

Research

3.3 Region-specific data sources

3.3.1 Sub-Saharan Africa
Regional studies of particular importance for the
Indicator Series, especially for the earlier years,
include Cooper's (1970) Agricultural Research in
Tropical. Africa; two FAO publicativns, namely,
the Index of Agricultural Research Institutes by
Brian N. Webster (n.d.) and Directory of
Agricultural Rescarch Institutions and Projects in
West Africa - CARIS Pilot Project 1972-73 (1973);
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two UNESCO publications, namely, the Survey
on the Scientific and Technicai Potential of the
Countries of Africa (1970) and National Science
Poiicies i Africa (1973); and Samuel Kassapu's
(1976) Les Dipenses de Recherche Agricole dans
Ies 34 Pays d'Afrique Tropicale.

Cooper's 1970 study is one of the earliest
quantitative assessments of the state of national
agricultural research systems in Africa, fellowing
independence of many of these countries i the
early sixties. The main limitation of this study is
that its statistics relate to an exceptionally narrow
NARS concept, to the exclusion of forestry,
fisheries, and all university-based research.
Moreover, agricultural research is taken to
include rescarch on crops and livestock but
excludes veterinary research® Kassapu's 1976
study provides more detailed institution-specific
infermation broader
definition of agricultural rescarch, inclusive of

which adheres to a
forestry and fisheries research, and also includes
Aniversity-based research. Kassapu also attempts
te distinguish between local and donor funding,
paying particular attention to the resources
contributed by I'rance to its former colonies. The
two FAO-sponsored publications are in a
directory-type format, listing agricultural research
institutions and stations and briefly describing
their current rescarch activities. Both UNESCO
publications attempt to report on all research
conducted in African countrics.

All six of these African reports were
extensively used by Boyce and Evenson in their
1975 publication, although they drew from a 1973
draft version of Kassapu's publication, rather
than the final 1976 version used here.

For the more roecent period, DEVRES, in
collaboration with the Southern  Africa
Development Coordiration Canference (SADCC)
and the Sahel institute, undertook a USAID-
financed resource assessment of the national
agricultural rescarch systems of the countries in
the Sahelian region plus member countries of
SADCC. These two studies cach prepared eight
country reports, an overview regional analysis
and a strategy report, along with a sct of data files
on floppy disk. The project yielded a substantial
amount of valuable .iew qualitative and
quantitative information. However,

inconsistencies in coverage between the various
summary tables presented in the published
reports, plus numerous and apparently
irreconcilable differences between the data
contained in the published reports and on the
floppy disks, points to the need for caution when
vsing this data source.

During 1985 and 1986, the World Bank
conducted two regional studies on Western and
South-Eastern  Africa. respectively. Various
unpublished reports arising from thiz study
provided uscful qualitative but little additional
quantitative information.

3.3.2 Asia and the Pacific
Overview studies of the Asian and Pacific region
are few in number, probably because the
relatively lurge size of many Asian systems
makes  a approach more
appropriate, while e relatively small size and
disparate locale of masy Pacific NARS ensures
that the cost of any regional analysis is often
prohibitively high. Nevertheless, four regional
studies that proved useful for the Indicator Series
are the 1962 publication by Chang, FAO Directory
of Agricultural Research and Lxperiment Stations
in Asia and the Far Last, which contains fairly
detailed institutional-level data; Moseman's
(1971) National Agricultural Research Systems in
Asia, which includes a descriptive report with
some guantitative data on several research
systems in Asia; the 1981 publication by Gamble
et al, South Pacific Agricultural Research Study,
which gives a full description of the agricultural
research systems for seven island states plus
some brief comments on the agricultural research
capacity of seven others (for many island states,
this study represents the first description of their
NARS available in published form); and a 1986
study published by FAO's Regional Office for Asia
and the Pacific entitled Agricultural Research
Systems in the Asia-Pacific Region, which
includes a descriptive, and in many instances a
quantitative, overview of the local agricu'tural
research expenditure and personnel commitment
for 17 countries in the region.

There have also been several regional
workshops and conferences whose proceedings
contain useful country-level NARS data. The

countrv-level



Philippine Council for Agriculture and Resources
Research and Development (PCARRD) and the
International Development Rescarch Center
(IDRC) jointly sponsored two workshops in
Singapore in 1981 and 1982, the procecdings of
which were published in 1983 as Agriculture and
Resources Researct: Manpower Developr.ent in
South und Southeast Asia. This publication
contains several country-level reports of national
agricultural capacity, including
substantive data on the commitment of human
resources to research.

research

3.3.3 Latin America and the Caribbean
regional organizations that play an
important role in agricultural rescarch in lLatin
America and the Caribbean are Instituto
Interamericane  de  Cooperacion  para la
Agricultura  (IICA) and the Caribbean
Agricultural Research and Development Institute
(CARDD. IICA assists NARS by coordinating and
facilitating  national agricultural research
activities in the whole region, while CARDI is
directly involved in executing agricultural
rescarch in the Caribbean region. CARDI's
annual reports proved to be useful sources of
information. uCA produced two frequently cited
references, namely, the 1979 publication by
Segura,  Diagndstico de  la Investigaciin
Agropecuaria en el Istmo Centro Americano, and
the edited volume by Pificiro and Trigo published
in 1983, Cambio  Tiécmico en el Agro
Latineamcricano: Situacidn y Perspectivas en la
Década de 1980.° The Pineiro and Trigo volume
includes NARS expenditures and personncel data
for 20 countries in the region. Unfortunately, the
expenditure data converted in a
nondocumented, nonreplicable manner to
constant 1975 U.S. dollars, thereby impeding the
use of these data in the Indicator Series.
Additional data sources which cach contain
information for several NARS in the region are
the proceedings of the Caribbeon Workshop on
the  Organization aud  Admipistration of
Agricultural - Researc. held in Bridgetown,
Barbados in 1981; the 1984 publication
Agricultural Research Policy and Manayement
Volumes I and 1, which includes papers from a
workshop sponsored by the Economic

Two
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Commission for Latin America and the
Caribbean (ECLAC), held in Port of Spain,
Trinidad, in 1983; and the papers presented at the
"Curso-taller sobre la Administraciéin de la
Investigacion Agricola” held in Panama City in
1986.

3.3.4 West Asin and North Africa
The West Asia and North Africa (WANA) region
has rather poorly documented or difficult-to-
access published material concerning local NARS
activities. This problem is particularly acute for
the West Asian NARS of Iran, Iraq, Jordan,
Kuwait, Lebanon, Oman, Qatar, Saudi Arabia,
Syria, Turkev, United Arab Emirates, Arab
Republic of Yemen, and People's Democratic
Republic of Yemen. Regional studies are virtually
nonexistent or incomplete and simply descriptive
in nature, for example, the FAO (1979) Directory
of Agricultural Research Institutions in the Near
East Region. However, in some instances specific
WANA countries have been included in regional
studies of Asia and Africa. For example, the two
UNESCO (1970 and 1973) publications on African
NARS included information on the NARS of
several WANA countries, as did the earlier, 1962,
publication by FAQ, Dircctory of Agricultural
Rescarch Institutions and Experiment Stations in
Asia and the Far Last,

More recently, useful papers describing
agricultural research capacity for several WANA
countries have been presented at regional
conferences and workshops, such as the "Rainfed
Agricultural Information Network Workshop"
held in Amman from 17-20 March 1985,
"Séminaire sur I'Orientation et 1' Organization
de la Recherche Agronomique dans les Pays du
Bassin Méditerranéen” held in Istanbul from 1-3
December 1986, and the second conference of the
Assaciation of Agricultural Research Institutions
in the Near East and North Africa (AARINENA)
held in Nicosia from 15-17 December 1987,

3.3.5 Western Europe, North America, and
Oceania
The Scientific, Technological and Industrial
Indicators division of the OECD has been the
most important single source of information for
many of the industrialized countries. Since the
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late fifties, OECD has published numerous
reviews of national science policies, along with
various comparative and topical studies of
national scientific activity. Agricultural research,
however, has generally been analvsed in the
content of the total rescarch program of a country.
Very few OECD studies have concentrated
agricultural This
commensurability
problems when attempting to use published
OECD data with data from other sources. These
and related issues are discussed at some length in
Section 3.7 2

specifically on research.

contributes  to several

3.3.6 Lustorn Purope
None of the Eastern LEuropean countries are
included in this version of the Indicator Sceries
due to a scarcity of usable information. The
limited data currently available are difficult to
fnterpret and  inoa
commensurability with the rest of the series

form  which makes
problematic. Moreover, a leck of suitable deflators
and exchange rates impedes the poasibility of
expenditure data

countrivs in the reyion into comparable volume
10

converting  rescarch from

measires.

3.4 Country-specific data sources
The discussion to date has focused en sources that
provide data on multiple NARS, However, in
most cases the Indicator Serice drew heavily from
country-specific sources, including replies to
ISNAR ISNAR
reviews, published  and
unpublished reports; (NARS) annnal reports;

benchmark SUTVEeVs; svstem

monographs, and

countrv studies; appraisal and evaluation reports
of investments  in

and
development; monographs and dissertations on

agricultural  rescarch

inirastructure human  resource
national agricultural rescarch or related topics;
and personal communication. In fact, personal
communication has been the single most
important source of information, accounting for
I5% and 180 of the personnel ond expenditure

observations, respectively.

Notes
L. The ISNAR surveys include three surveys that were
carricd out on a global basis in cooperation with
the International Agricultural Research Systems for
Dcwlopnmnt (TFARD) and, on a regional basis, with
the assistance of the Arab Orpanization  for
Agricultural Development (AOAD) and the Asian
Development Bank (ADB). Reference details for all
source material cited in this section are included in the
alphabetic tisting of sources following Part 11 of ths
volume.
2. Grey literature was taken to include mimeos, papers
presented at semirars, dissertations, and personal
communication.
3. See Elliott and Pardey (1987) for a more complete
description of these surveys.
4. This is not to be interpreted as a lmitation of CARIS
per se Hosimply reflects the fact that it is often
difficult to use data bases structured for one particular
use for other purposes Foi example, Hdllnway
(forthceming)  notes  similar difficultics  when
attempting to use the USDA's current rescarch
itormation: system (CRIS) 1o compile a statistical
inventory ot US. national agricultural rescarch
capacitv.
5o Twenty-four Study Papers have been published to
date.
6. Over the last 25 vears, the CAB listing has been
published in 1906, 1009, 10721975, 1978, and 1981,
7. A caretul study of these directories since 1682 also
sgrgests that the quantitative information on research
personnel and expenditures may not be subject to
svstematic updating,
8. bee Cooper (1970, 128-129) who observed that if
university, forestry, fisheries, and veterinary research
were included in his figures "the number of research
workers indicated would be immenscely larger.”
9. These data are also replicated in Selected Issues in
Agricudtural Research in Latin America, o 1984 ISNAR
publication edited by Nestle and Trigo.
10. 5ee Marer (1985) for a rocent attempt to develop
usable exchange rate convertors for these nonmarket

CConomies.



4. Agricultural research expenditure
deflators and currency converters

The agricultural research expenditure data
contained in the Indicator Series are compiled in
current local currency units. The cross-sectional,
temporal nature of the data series means these
expenditure figures mus® often be recast into
commensurable currency 1 nits before they are in
a form suitable for coviparaiive analysis.!
Unfortunately, any international comparisons
using expenditure data of this type confront an
intractable index number problem whereby
international temporal
comparisons are pencrally not independent of

(cross-sectional) and

choices between alternative weighting schemes.?
Nevertheless, there are preferred  weiphting
schemes that depend to a large degree on the uses
envisaged for the data.

This section describes some of the weighting
options that are available, then explores the
empirical differences amony several of these
options. The section concludes with a summary
of the approaches adopted for this version of the
Indicator Series. The idea was, first, to minimize
or at least standardize the currency conversions
that were applied to the raw data® and, second, to
make these conversions as transparent to the
user as possible. Like the measurement and
definitional issues described in the previous
section, the weighting methods used here
represent a practical compromise. Nevertheless,
there continues to be a substantial effort aimed at
achieving more meaningful international
comparisons of basic cconomic indicators which
should ultimately prove useful for future
versions of the Indicator Series. Compiling the
raw data for the Indicator Series in current local
currency units will enable future versions of the
series, and users of the current version, to take
advantage of any developments in this area.

4.1 Alternative methods
In some cases it is possible o make comparative
judgments about the data that only involve direct
weighting of the expenditure series to account for
variations over time - within country rather
than between countries - in average price levels.
For instance, a cross-country assessment of
growth in the 'quantity’ or volume of resources
committed to national agricultural research
activity would only require deflating research
expenditures measured in local currency units by
a suilable agricultural research expenditure
deflator.? The quantity or volume growth rate
calculation could then be performed on
expenditures measured in weighted local
currency unils, without having to exvress
rescarch expenditures in a numeraire currency.

In other circumstances, it may be possible to
avoid using deflation or currency conversion
techniques altogether. A comparison of different
relative agricultural research
expe ditures, construcled on the basis of own-
price rescarch spending shares, provides an
appropriate. measure of public support for
agricultura' research.® However, if the overall
price of agricultural research goods and services
relative to the prices of other goods and services
in an cconomy varies substantially among
countries, then research expenditure shares based
on own-price figures will give an incorrect
measure of the relative volume of resources
committed » agricultural rescarch. In this case
the preferred alternative is to weight own-price
agricultural research cexpenditure and, for
example, agricultural gross domestic product
(AgGDD) figures by their respective price indices,
to obtain commensurable volume measures
before forming the desired volume ratio.

count ies'
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The choice of an appropriate price index
entails some conceptual difficulties which will be
discussed in detail below. The practical difficulties
of obtaining globalindices — which enable accurate
volume measures to be derived from weighted
expenditure figures — means that volume ratios
may best be obtained from directly calculating
own-price expenditure ratios than by weighting
expenditures with inappropriate price indices.

But, in many instances it is not possible to
work with weighted local currency units or own-
price expenditure ratios. It is often necessary to
aggregate country-specific research expenditure
data ~ whether measured in absolute terms or
relative to some nonexpenditure figure, such as
agricultural population, arable land, or the like -
in order to form regional and/or temporal
aggregates for use in comparative analyses. There
is, consequently, no option but to convert
resear h expenditures measured in current local
currency units into some numeraire currency or
unit of ineasurement.

From the various algorithms available for
handling price-driven cross-sectional variability
over time in the rescarch expenditure data, a
practical alternative is to select a two-step
procedure which either?

(D first converts local currency expenditure data
into a numeraire currency (typically U.S. dollars),
then applies an appropriate (U.S) price deflator to
acLoiiiL wor price variability over time;

(2) first deflates own-price expenditure data, using
appropriate {country-specific) price deflators to
account for variability in average price levels
over time, then converts into a numcraire
currency using a base-vear exchange rate.

There are numerous deflators and currency
converters that can be incorporated into either
algorithm. Six different methods of deriving
commensurable volume measures of weighted
agricultural research expenditures will be
considered her». They compare options 150l in
the past with those which are currently tractable
when dealing with a panel data set of 154
countries covering 27 years from 1960 to 1986.

The first three methods use a convert-first
algorithm to translate foreign currencies into U.S.
dollars using alternative (annual) currency
conversion ratios, and then divide every country

by a particular U.S. price index to form a volume
measure of weighted agricultural research
expenditures. The remaining three methods
apply a deflate-first algorithm and first deflate
research expenditures measured in current local
currency units using country-specific implicit
GDP deflators, and then translate into a
numeraire currency using alternative base-year
(1980) currency conversion ratios.

4.1.1 Specific formulae
To clarify the discussion of the weighting options
that are available it is useful to introduce some
notation. The data incluce

Ry = agricultural rescarch expenditures
measured in carrent local currency units
(LCUs);

Py = local (i.e., country-specific) implicit gross
domestic product deflators;

Py(%) = implicit gross domestic product deflator for
the US,;

WP($) = U.S. wholesale price index;

ct = annual average market exchange rate, LCUs
per US. dollar;

ey = World Bank Atlas exchange rate, LCUs per
U.S. dollar;

PPPy = purchasing power parity exchange rate, i.c.,

the 1.CU price of a commodity bundle divided
by the dollar price of the same bundle.

For this particular application all price
deflators are indexed at 1980 = 100. The annual
averaze exchange rate is a yearly official ‘market’
rate which generally corresponds to the IMF's rf
or (inverted) rh rate. The World Bank's 1980
Atlas exchange rate was, for most countries,
obtained from unpublished World Bank sources.”
In several instances, where Atlas rates were not
provided, available implicit GDP deflators and
annual average exchange rates were used to
construct 'Atlas-equivalent' rates in line with the
World Bank's current method of construction
(see equation 4.1 below). The 1980-based Atlas
exchange rate represents an arithmetic average of
the actual 1980 average exchange rate and the
exchange rates of the previous two years adjusted
for relative price changes. It gives the conversion
factor for year t = 1980 as follows (where all
variables are defined as before).8
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The idea is to abstract from short-term
fluctuations in exchange rates by constructing an
average of two estimated 'real exchange rates' for
the single relevant year (1980) and the actual
exchange rate for that year. The formula draws
implicitly on the Casselian purchasing power
parity doctrine that nominal exchange rates
adjust fully for relative (i.e., cross-country) price
changes over time, such that the 'real exchange
rate' — defined as ry = ¢, (P($)/Py) - is constant
over time. In some instances tariffs, subsidies,
export or import quotas, government exchange
rate policies, and the like cause the (official)
‘market’ exchange rates used to calculate e* to
deviate egregiously from the rate that applies to
the foreign transactions effectively taking place.?
In such cases, the¢ World Bank draws on
secondary data concerning the nature and
estimated impact of these distortions to adjust
official exchange rates accordingly.1?

The problem with using exchange rates as a
basis for currency conversions, when estimating
cross-country volume measures based on own-
price expenditure data, is that exchange rates are
unreliable measures of the purchasing power of a
currency. For example, the per capita GDP for
Brazil in 1985 was $ 1,673 when converted at the
annual average exchange rate of 6,200 cruzeiros
per U.S. dollar. This was only 10.1% of the U.S.
per capita GDP figure. However, when converted
using the relative 1985 purchasing power of the
two currencies given by Summers and Heston
(1988), the Brazilian figure was actually $ 3,841,
which is 23.2% of the corresponding U.S. figure.

Purchasing power parities (PPP), by
definition, measure the domestic cost of buying a
bundle of goods and services in a particular
country at its own prices relative to the

25

corresponding cost in, say, dollars of the same
bundle in the United States.!! In using PPPs to
measure relative price levels, there is clear
evidence that, as expected, average price levels
are positively associated with per capita income.
Moreover, as summarized by Heston and
Summers (1988), there is overwhelming
evidence that figures converted by annual
average exchange rates vary from PPP converted
figures in a significant and systematic manner. In
particular, the exchange rate deviation index -
measuring annual average exchange rates
relative to 'PP’s - is generally greater than unity
for low-income countries, often slightly less than
unity for high-income countries, and by
definition equal to unity for the U.S.

The reason for this pattern of deviations
between exchange rates and PPPs lies, to a large
degree, in differences across countries in the
relative prices of tradable versus nontradable
goods and services. In addition to short-run
influences on relative price levels across
countries, there are several structural factors that
cause the prices of nontradables to be lower than
tradables, the lower a country's per capita
income.1? Nontradables are generally more labor
intensive than tradables, while productivity
differences between low- and high-income
countries tend to be lower in nontradables than
tradables. When combined with the fact that
!abor is relatively cheap - in opportunity cost not
necessarily in terms of labor services - in low-
income countries, these labor intensity and
productivity differences lead to relatively lower
priced nontradables to tradables in low- versus
high-income countries.

The overall result is that when measured,
for example, by Surnmers and Heston (1988) as
the inverse of the exchange rate deviation index,
the average pric» level for GDP as a whole is
relatively low in low- as compared with high-
income countries. And because exchange rates
are more heavily influenced than PPPs by the
price of tradables, this disparity in relative price
levels is muted if exchange rates are used to
convert own-price expenditure figures into
comparable volume measures. Consequently,
value measures such as GDP or agricultural
research expenditures, when converted by annual
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exchange rates, tend lo understate the relative
volume measure in low-income countries
compared with PPP-converted figures.

Returning to the notation introduced
earlier, we can now write the six formuilae used
to convert Ry, an own-price agricultural research
expenditure figure for year t, to a corresponding
volume measure, Vl’t, measured in base-year, b,
dollars. Three conversion methods that apply the
convert-first algorithm are

Vb(1) = (Ry/ ) (WPR($) /WD) (4.2)
and
VB(2) = (Ry/e) (Pp($)/ () (14.3)

where agricultural rescarch expenditures are first
converted into U.5. dollars using the annual
average (dollar) exchange rate, ¢, and then
translated into base-year dollars by applving the
U.S. wholesale price index in the case of method
(1) and the U.S. implicit GDI deflator in the case
of method (2). Method (1) is apparently the
approach used by Judd, Boyce and Evenson (1983
and 1986), Boyce and Evenson (1975), and
Evenson and Kislev (1971) to convert agriculiural
research expenditure data into comparable
units.!3 The third method uses the Summers and
Hleston (1988) series on I'PP exchange rates to
convert to U.S. dollars year by year and then
applies the US. implicit GDP deflator

VB(3) = (Ry/PPPY) (P(5)/17(8)) (4

The remaining three conversion methyds
use the deflate-first approach such that

Vb (4) = (R(Ph/P) /ey, (4.5)

where agricultural research expenditures are first
translated inmo base-year local currency units
using country-specific implicit GDP deflators, and
then converted into year b dollars using the base-
year annual average (U.S. dollar) exchange rate,

Vb(5) = (Ry(Pyp /) /e (4.6)

where the base-year Atlas exchange rate, given by
equation (4.1), is subslituted for the annual
average exchange rate, and

VE(6) = (R(Dy/ P/ PPP, 4.7)

where the local currency-to-dollar conversion is
now achieved using Summers and Heston's
(1938) series on I'PP exchange rates.

As  Leamer (1988) observed, when
discussing various weighting procedures used for
international comparisons of capital stock
measures, the rescarch expenditure series V(2)
can be thought to correct the research expenditure
series V(4) for inflation-driven misalignment of
the exchange rate. The V(2) series is equal to the
V(1) series weighted by an index of the real
exchange rate: V(2) = V(1) /(r, /), where the real
exchange rate - also defined earlier with respect
to equation L1 - is rp = ¢ (P($)/Py). These
weighted expenditure series, V(2) and V(4),
would then be identical if the real exchange rate
were constant over time, ry = 1, that is, if
variations in relative prices between countries
over time were exactly offset by variation in the
nominal exchange rate over time. Furthermore,
V(6) can be viewed as a corrected version of the
V(4) series, where the weighting factor this time
is the reciprocal, 1/Pyy, of the bace-year price index
for GDP, Py, = PPPy/cp, so that V() = V(4)/Ppp.
Similarly, V(3) can be viewed as a corrected
version of V(2) such that V{3 = V(2)/P}; where
" =PPP/ ey

4.1.2 Sensitivity Analysis
This section presents evidence of the sensitivity
of estimating commensurable volume measures
from own-price research expenditure data using
the six conversion methods Aescribed above.
Agricultural research expenditures, measured in
local currency units, were obtained for 107
developed and developing countries for at least
one of the five years 1981 to 1985. Indices for
purchasing power parity over GDP were obtained
for 121 countries from Summers and Heston
(1988), while annual average exchange rates and
implicit GDP deflators were generally available
from various IMF and World Bank sources.
(Appendix A contains more specific details.) The
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Table 4.1: Simple correlation coefficients across six agricultural research

volume measures

Vi VI(2) V(3) Vi4) Vi(5) V(6)
V(1) 1.O(Y)
V(2) 1.000 1.000
V(3) 01.954 ).952 1.000
V() 0.995 (1.994 0.944 1.000
V{(5) 0.994 0.993 0.947 0.996 1.4XX)
V(6) 0.964 (.961 0.992 0.964 0.962 1.000

six conversion methods, V(1 through V(6), were
applied to the 1981-1985 agricultural rescarch
expenditure data to vicld comparative estimates
of the annual average volume of resources

committed to agriculiural rescarch for 89
countries.

The simple correlation cocticients across
these siv volume measures are presented in Table
4.1

These  unitormiv hizh  correlation
coefficients indicate that country deviations from
the mean volume of resources committed to
agricultural research are hnearly related across
the siv conversion methodologios under
consideration. Consequently,  countries  that
deviate to o large degree from ther sample mean
using one method are most likely to deviate by a
relatively laryge degree using any ot the other
methods, and the same is trite for countries that
small Unfortunately,

correlation coelficients give no indication of

deviate by a degree.

possible differens s in the mean volumes
implied by each conversion method, nor the
relative magnitude across conversion methods of
the deviations from such means. A large positive
deviation from its sample mean mav involve a
doubliag of the valume of research resources by
one method but a tripling of the resources by
another. In the same wayv, a large negative
deviation may involve a reduction by hall with
one method or a reduction by two-thirds by
another.

Table 4.2 gives
differences across conversion methods in the
mean volume of research resources and relative,
country-specific devialions from these mneans.

some insights into

Columns 2 to 7 measure the 1981 85 average
annual volume of resources commitled to
agricultural rescarch for 67 developing countiies,
subdivided into four geographic regions and 21
developed countries, plus the United States,
using  the  six methods under
consideration. In this case the regional share is

conversion

indexed for each converdion method on the 89-
country global volume of research resources.
Thus the VD mweasure implies that 4.4% of the
global volume of resources committed annually
to agricultural rescarch over the 1981-85 period
was directed te Sub-Saharan Africa,
developed countries as a group, including the
United States, accounted for 80.74% of the global
total.

For this 1981-85 period at least, the regional
shares exhibit nontrivial sensitivity to the
conversion method used. Morcover, the regional
shares, particularly for the Asia and Pacific
region, obtained with the PPP-based V(3) and V(6)
methods deviate egregiously from the shares
obtained alternative conversion
methods. Using PPPs rather than exchange rates
to converl own-price research expenditures into
commensurable volume measures more than
doubled the Asia and Pacific region’s share of
plobal research resources from around 6.5% to
nearly 15%. For the global sample the V(1)
method, used widely to date by Evenson and
others, average rescarch
commitment of US$ 5,832 million - nearly a
billion dollars (US$ 951 million) less than the
corresponding PPP-based estimate, V(3).14

In general terms, the difference between
methods is even more dramatic for developing

while

using  the

gives an annual



Table 4.2: Six volume measures of annual (1981-85 average) agricultural research resources aggregated by region and indexed on the

total sample volume of research resources and measure

(5), respectively

Volume of Agricultural Research Resources
Indexed on the Total Sample Volume

Volume of Agricultural Research Resources
Indexed on Measure V(5)

Convert-First

Deflate-First

Convert-First

Deflate-First

Region Na V(1) V(2) V(3) Vi4) V{5) V(6) V(1) V(2) V(3) V{4) V(5) V(6)
Column number 1 2 3 4 5 6 7 8 9 10 11 12 13
DEVELOPING COUNTRIES
Sub-Saharan Africa 30 4.4 1.4 1.8 4.4 4.3 4.8 935 88.5 117.2 93.5 100.0 1154
Asia & Pacific 11 6.3 6.1 14.7 6.7 6.4 14.9 89.9 82.4 243.6 97.2 100.0 244.0
Latin America &
Caribbean 17 6.5 6.7 8.8 4.8 5.7 6.5 103.4 100.9 162.8 77.8 100.0 119.1
West Asia & North
Africa Q9 2.1 2.1 2.8 1.6 1.9 2.3 96.5 924 152.0 74.1 100.0 125.0
SUBTOTAL 67 19.3 19.3 311 174 18.3 28.5 95.6 90.6 179.0 87.8 100.0 162.3
DEVELOPED COUNTRIES
Developed Countries
Exclusive U.S. 21 55.7 535.4 18.3 59.2 60.0 50.6 84.0 79.2 84.8 91.. 100.0 87.6
United States 1 25.0 253 20.6 23.4 21.7 20.9 104.3 100.0 100.0 100.0 100.0 100.0
SUBTOTAL 22 80.7 80.7 68.9 82.6 81.7 71.5 89.4 84.7 88.8 93.6 100.0 90.9
TOTAL 89 100.0 100.0 100.0 1000 100.0 100.0 90.5 85.8 105.3 92.5 100.0 103.9
8670 (81.9) (106.8) (90.5) (100.0) (105.0)

a. N = number of countries.

b. Figures in parentheses represent total, exclusive of U.S.



versus developed countries. The V(1) method
suggests that developing countries account for
19.3% (US$ 1,126 million) of the global volume of
research resources, while the V(3) estimate of
US$ 2,108 million is 31.1% of the PPP-based global
volume estimate — an increase in the developing
countries' share of the global total, due simply to
differences in conversion methodology, of
approximately 61%. The corresponding share for
developed countries declined by approximately
15% from 80.7% to 68.9%. Thus, relative price
levels in developing countries derived from
Summers and Heston's PPPs appear to be much
lower than those implied by market exchange
rates (especially for the Asia and Pacific region),
while the reverse holds, on average, in the case of
developed countries.

Indexing  regional for
conversion method on a global total reveals the
substantial amount of variability that exists across
conversion methods in the within-, rather than
between-, region dimension. Columns 8 to 13 in
Table 4.2 regional volume measures
derived from each conversion method indexed
on the deflate-first (Atlas exchange rate-based)
V(5) method. The PPP-based methods, V(3) and
V(6), increase - in some cases substantially ~ the
estimated volume of rescarch resources relative
to other conversion for all of the
developing country regions, while decreasing the
relative volume measure, on average, for the
developed countries. In this within-region
dimension, the method based on the Atlas
exchange rate, V(5), penerally comes closest to the

volumes ecach

show

mcethods
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PPP-based measures but still
underestimate the volume of
committed to agricultural
nontrivial amount.

An instructive way to summarize the
impact of conversion method on the volume of
resources committed to agricultural research is
given by the volume of research inputs per
scientist ratios in Table 4.3. The two PPP-based
measures V(3) and V(6) give a ratio of average
annual volume per scientist for the 1980-85
period of US$ 69,616. This is 39%, 47%, 37%, and
25% greater than the corresponding V(1), V(2),
V(4), and V(5) measures, respectively. Using PPPs
rather than annual exchange rates to convert
research expenditures increases the minimum
observation, decreases  the maximum
observation, and substantially the
coefficient of variation of the ratios for volume
per scientist. In fact, the PPP-based conversions
increase the minimum ratio of volume per
scientist by 65% compared with the
corresponding average of the figures converted by
exchange rates, while decreasing the maximum
ratio of volume per scientist by around 15%.
Given that expenditures converted by exchange
rates tend to understate the resulting volume
measure for low- relative to high-income
countries, these results are to be expected.

To date, the sensitivity analysis has focused
on data ciustered near the 1980 base period.
Interactions between various exchange rates
(including PP'P’s) over time and the implicit GDP
deflator may introduce spurious variability into

appears to
resources
research by a

lowers

Table 4.3: Agricultural rescarch volume (US$) per scientist ratiosd

Conversion Standard Cocefficient

Method Mean Deviation of Variation Minimum Maximum
V(1) 50,221 36,627 (1.729 6,109 194,840
V(2) 47,259 34,295 0.735 5,787 181,223
V(3) 69,871 34,657 0496 9,589 145,128
V(4) 50,810 35,053 0.690 5,900 194,817
V(5) 55,819 38,638 0.692 5,382 164,665
V(6) 69,360 37,777 (0.545 9,498 162,974

a. Calculated as a simple average of 1981-1985 average ratios for a 74-country sample.
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Figure 4.1: Percent deviation of convert-first, V(2), versus deflate-first, V(4), algorithms using annual average
exchange rates and implicit GDP deflators? (base year = 1980)
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a. Calculated as ([V(4) - V(2)]/V[4)x100 = (1 - [rb/1hx100 where ry = ey (PS$]/Py).

b. Regional and global averages weighted by proportion of PPP-adjusted 1980 AgCGDP for each group
accounte.l for by cach country,

¢. Figures in parentheses represent number of countrics.

the volume measures which is not fully captured
by the 1981-85 snapshot. In particular, the volume
measure may be sensitive to whether own-price
research expenditure data are first deflated or first
converted, independent of the specific currency
converlors or deflators used.

Figure 4.1 plots the percent deviation of
deflate-first, V(4), versus convert-first, V(2),
volume measures when annual average
exchange rates and implicit GDP deflators are
used to derive the respective volume measures.!5
For most regions - Asia and Pacific excepted -

and the sample as a whole, the algorithm, V(4),
that first deflates own-price research expenditure
figures using country-specific implicit GDP
deflators and then converts into U.S. dollars
using base-year annual average exchange rates,
yields a volume measure that is consistently
larger than the volume measure derived from
the corresponding conversion algorithm, V(2),
which first converts country-specific figures into
current U.S. dollars and then deflates all
countries using the U.S. implicit GDP deflator.
This suggests that, ceteris paribus, either the U.S.



dollar was undervalued with respect to many
countries’ LCUs in 1980 relative to its historical
trend, or in the pre-1980 period local inflation
rates were generally higher than the US.
inflation rate (with the reverse being true for the
post-1980 period), or movements in relative
inflation rates across countries are imperfectly
transmitted to countervailing shifts in relative
exchange rates.
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Figure 4.2 plots the percent deviation of
deflate-first, V(6), versus convert-first, V(3),
volume measures when purchasing power parity
exchange rates and implicit GDP deflators are
used to derive the respective volume measures.
Here the pattern of deviations over time are quite
muted when compared with the deviations in
Figure 4.1. This is not unexpected as, by
construction, changes in PPPs over time should

Figure 4.2: Percent deviation of convert-first, V(3), versus deflate-first, V(6), algorithms using PPP over GDP
exchange rates and implicit G2 deflators? (base year = 1980)
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a. Calculated as ([V(6) - V(3)]/VI6Dx100 = (1 - {rp/r x100 where r = PPP(Pi[§]/Py).
b. Regional and global averages weighted by proportion of PPP-adjusted 1980 AgGDP for cach group accounted

for by cach country.

¢. Figures in parentheses represent number of countries.
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counterbalance changes in relative inflation rates
among countries. Moreover, for the 1970s and
1980s there appears to Ye little substantive
difference between the defiate-first and convert-
first methodologies where PPP exchange rates are
used as currency convertors,

4.1.3 Further Issues
The choice of conversion algorithm clearly affects
the research input volume measure that is
derived from an own-price expenditure figure -
particularly for data ¢ orted by annual
exchange rates. Morcove -based conversions
give results that substan' and systematically
deviate from the convers ased on exchange
rates. But, a fundamental issue, lying at the heart
of the index number problem and which is yel to
be discussed, concerns the choice of the
appropriate basket of goods and services to be
included in the PPP index used to convert
agricultural rescarch expenditures.

MacDonald (1973) and OECD (1981, 103-108
discuss the concept of i Faid purchasing power
parity index at some length. MacDenald adopted
the notion of an average basket of goods,
representing the arithmedic average of the
quantities consumed by the countries concerned
of the various goods and services included in
their R&D  baskets. After calculating ‘sub-
exchange rates' for these various categories of
R&D expenditures, he then took a weighted
average of these items to form an 'R&lD exchange
rate’. The major practical disadvantage of this
method is that it requires specific information
about the actual constant-quality ‘quantities’ of
R&D inputs in individual countries in order to
calculate the average basket of R&D goods and
services. As OECD (1981) points out, however, it
is possible to modify MacDonald's procedure by
substitrting price ratios for actual prices and use a
weighting scheme based on average expenditures
(across countries) by type of cost rather than
average quantities.

This is analogous to the method used by
Summers and Heston (1988) to derive the PPP
indices used in the sensitivity analysis reported
above.!® However, these PPPs were measured
with respect to a basket of goods and services that
relate to the whole economy. Whether this basket

is a reasonable approximation for the mix of
goods and services com:nilted on-average to
agricultural rescarch is open to question,

Summers and Heston (1988) do present PPP
indices for investment and government
purchases of goods and services. Table 4.4
presents summary statistics for the 1980 vaiue of
both these PPPs measured in relation to the PPP
index over gross domestic product (GDP). For
developing countries as a group, the PPP over
investment goods and services (PPP) is 40%
larger than the PPP over GDP, while the PPP over
government purchases of goods and services
(PPPC) is 41¢ lower than the corresponding PPP
over GDP. Using a 'PPG, rather than a PPP over
GDP, o research  expenditure
conversions would bias down the relative input
volume for developing countries as a group.
Similarly, using PPP! would bias up the
corresponding volnme measure. For developed
cenntries as a group using a PPP over GDP, PPPI,
or PPPE does not affect the volume of research
inputs measure. However, the input measure
obtained for individual countries may be quite
sensitive to the specific PPP used to perform the
conversion.

The choice of an appropriate commodity
basket for an agricultural research PPP is not the
only issue of concern here.l7 Hill (1982, Chapter
V) discusses an additional aggregation problem
which is of special concern for an agricultural
rescarch PPP. The prices that enter a PPP
calculation are notionally national average prices
for the particular goods and services that are
included in the PPP basket. But, price levels vary
spatially within a country in much the same
manner as they vary spatially between countries.
For many - particularly developing - countries,
the prices that enter a PPP calculation are often
based on prices obtained from on.. or two major
urban areas. However, in numerous cases
national agricultural research agencies support an
infrastructure that includes research facilities
situated at various urban and rural locations. The
average price levels confronting a national
rescarch system may therefore vary substantially
from the average price levels used to calculate
existing PPP indices.

undertaxe
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Table 4.4: Purchasing power parity (PPP) indices for investment (1) and government goods and services (G) measured

relative to PPP over gross domestic product (year = 1980)

PPPl/PPP PPPG/PPP

Region® NV Mean Min Max Mean Min Max
DEVELOPING COUNTRIES

Sub-Saharan Africa 30 164 126 255 57 41 83

West Africa & 9 148 102 231 66 53 141

North Africa

Asia & Pacific {1 141 106 210 50 34 82

Latin America & Caribbean 17 117 &4 202 78 46 98
SUBTOTAL 67 140 64 255 59 RY:} 141
DEVELOPED COUNTRIES 22 100 85 145 100 60 133
TOTAL 89 112 64 255 88 34 141

a. Regional averages represent a weighted average of country-specific PPP ratios with weights of average 1981-85
agrictltural research expenditures expressed in constant 1980 PPDs,

b. N = number of countrics.

Analogous problems also confront attempts
to caleulate appropriate agricultural research
expenditure  deflators. Pardey, Craig, and
Hallaway (1989) calculated an agricultural
rescarch deflator for the United States which took
account of year-to-yvear changes in the factor mix
of agricultural resecarch expenditures.’™ Even at
the nadonal level, the composition of research
expenditures shifted quite substantially over
time. For the state agricultural experiment
stations, capital expenditures (inclusive of land,
buildings, and equipment) averaged 8.5% of total
expenses during the 1955 to 1974 period. Yet in
1912, years after the formal
establishment of the experiment station system,
these expenditures accounted for 28.6% of total
expenditures. Failure to account for these shifts
in factor mix when constructing an agricultural
research expenditure deflator can seriously distort
the 'real' research expenditure or volume
measure derived from inappropriately weighted
expenditure figures.

son 2> 25

4.2 Summary
It should be clear by now that the choice of
technique used to convert own-price expenditure
figures into commensurable volume measures is
by no means a trivial matter. The procedure
adopted can have substantive quantitative and

qualitative effects on the data. The preferred
conversien procedure, in this instance, would
employ purchasing power parities and deflators
constructed on the basis of a basket of goods and
services that relate specificaltv to agricultural
rescarch expenditures. These are not curreatly
available on a global basis, and for practical
reasons there is no alternative but to work with
proxy PPPs and deflators.

This version of the Indicator Series presents
rescarch expenditure data in current and constant
local currency units. As discussed earlier,
expenditure data in this form can be used for
various purposes and in ways that avoid many
conversion difficulties altogether. For those cases
in which commensurable volume measures are
indispensable, two weighted expenditure series
are also included.

The first is a V(6) volume imeasure, where
agricultural research expenditures are initially
translated into base-year (1980) local currency
units using country-specific implicit GDP
deflators and then converted into base-year
dollars using the Summers and Heston (1988)
series on PPP exchange rates. The index of PPPs
over GDP was used in lieu of research
expenditure-specific PPPs. PPPs at the
disaggregated investment and government
expenditure levels were available and gave
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volume measures that were substantially
different from the PPP over GDP converted
estimates. It is possible that the basket of goods
and services in an agricultural rescarch PPP index
could be approximated by some appropriately
weighted sum of the baskets of goods and services
used to calculate investment and rovernment-
sector PPPs. Nevertheless, the more broadly
defined PPP index was because the
appropriate weighting scheme is unknown and
because, as Heston and Summers (1988) concede,
their estimated PPPs at the disaggregate level do
not reconcile well with the benchmark PPPs
currently available.

The second volume measure V(5) also uses
the deflate-first algorithm but substitutes the
World Bank's 1980 Atlas exchange rate for the
1980 PP index (Summers and Heston, 1Y88).
Atlas exchange rates represent an arithmetic
average of the actual 1980 average exchange rate

used

and the exchange rates of the previous two vears
adjusted for relative price changes. The Atlas-
converted volume meesures, at both the regional
and global level, were generally more closely
aligned with the PPP-converted figures than the
estimates derived from alternative conversion
procedures.,

The Atlas exchange rates have the practical
advantage of being derived from readily available
annual average exchange rates and country-
specific implicit GDP deflators. Their major
disadvantage is that, by construction, they imply
at least an approximate adherence to the largely
discredited Casselian purchasing power parity
doctrine. On the other hand, the Summers and
Heston (1988) PP indices, which are conceptually
more appealing and substantially improved over
previously available PPPs in terms of country
coverage and, apparently, precision, are not
‘official” estimates. At this point in time, it is left
to the informed judgment of the user as to which
conversion  procedure  best  suits  the
circumstances at hand.

Notes
1. By contrast, measurement and definitional issucs
aside, the agricultural rescarch personnel data are
ostensibly in comparable (FTE) units which may be
directly agpregated for comparative purposes.

2. See World Bank (1983, i).

3. For instance, in numerous cases Boyce and Evenson
(1975} and Judd, Boyce, and Evenson (1983) recorded
research expenditure data directly in current or constant
U.5. dollars rather than current LCUs. Given the
myriad of primary sources underlying their data, it
leaves their figures subject to the capricious conversion
methodologies of their source authors,

4. Finding a suitable agricultural rescarch deflator is
by no means a simple matter and will be discussed later
in this section.

5. See Pardey, Kang and Elliott (1988) for an example.
They use research spending as a proportion of AgGDP
and total government expenditures o address issues
relating to the structure of public support for NARS,

6. Khamis (1934) also discusses issues related to
aggregating value data measured in current local
currency units, where regional or spatio-temporal
bilateral and multilateral comparisons are required.

7. For two countries we were forced to use the 1980
annual average rather than the Atlas exchange rate.
See Appendix A for details,

8. The World Bank (1986, 244) deseribes the current
Atlas exchange rate method of conversion while the
World Bank (1983) gives details of two carlier versions
of the Atlas method. The current version is an
arithmetic average of three exchange rates. Summers
and Heston (1988) argue a weighted pgeometric
average.

9. Krueger (1983) reviews . 2cent thinking about the
determination of exchange rates.

10. See World Bank (1983, 18-20) for more details.

' Sce Kravis, et al. (1975), Kravis, Heston and
Summers (19784, 1978b, 1987), Summers and Heston
(19684 and 1988) and Kravis (1986) for a comprchensive
discussion on purchasing power parity (PPP) indices. An
earlier discussion of these conversion issues can be found
in Balassa (1961), David (1972) and Balassa and David
(1973), while an application of PPPs in a developing-
country context is in Salazar-Carrillo (1983). Eurostat
(1986 and 1987) provide 1980 PPDPs for some 60 countrics.
12. According to the specification used by Kravis,
Heston and Summers (1982, 191-195), nontradables
consist of expenditures on services - defined as goods
that cannot be stored ~ and construction.

13. Unfortunately, it is not clear exactly  which
conversion procedure they employed. Judd, Boyce and
Evenson (1983, 3) do state that “(rescarch) experditures
were corverted to U.S. dollars using official exchange



rates and were then inflated to 1980 dollars using a
general wholesale price index.”

14. The deviation of the V(2) from V(3) measures is
even larger. It coderstates the ‘global' volume of
rescarch resources relative to the PPP-based estimates
by US$ 1,256 million.

15. The "263-1983 period was chosen in order
maximize the sample size, given missing exchange rate
and deflator observations for the pre-1963 and post-
1983 years.

16. The same procedure was used by the United Nations
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and World Bank's International Comparisons Project.
See footnote 11 for references.

17. See Kravis, Heston and Summers (1982, Appendix
Table 6.1) for details of the goods and services coverage
of the investment, government goods and services, and
GDP caegories.

18. See alsa National Science Foundation (1970), Jaffe
(1972), Milton (1972), Sonka and Padberg (1979),
Murphy and Kaldor (1981), Mansficld, Romeo and
Switzer (1983) and Mansfield (1987) for additional
discussions relating to R&D deflators.
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‘Country Listing

Country Page No. Country Page No.
AFGHANISTAN 49 ETHIOPIA 168
ALGERIA 51
ANCOLA 54 FIJi 171
ANTIGUA 56 FINLAND 173
ARGENTINA 58 FRANCE 177
AUSTRALIA 61 FRENCH POLYNESIA 181
AUSTRIA 63
CABON 183
BAHAMAS 68 GAMBIA 186
BANGLADESH 70 GERMANY, FED. REP.OF 190
BARBADOS 74 GHANA 193
BELGIUM 77 GRELCE 197
BELIZE 80 GRENADA 200
BENIN 83 GUADELOUPE 202
BERMUDA 86 GUAM 204
BOLIVIA 88 GUATEMALA 206
BOTSWANA 90 GUINEA 209
BRAZIL 93 GUINEA-BISSAU 2n
BRUNEI 47 GUYANA 213
BURKINA FASO 49
BURMA 103 HAITI 217
BURUNDI 105 HONDURAS 219
HONG KONG 221
CAMEROON 107
CANADA 111 ICELAND 224
CAPE VERDE 114 INDIA 227
CENTRALATFRICAN REPUBLIC 116 INDONISIA 231
CHAD Hy IRAN 234
CHILE 122 IRAQ 236
CHINA, P.R. 125 IRELAND 238
COLOMBIA 129 ISRAEL 242
COMOROS 133 ITALY 245
CONGO 135
COOK ISLANDS 138 JAMAICA 250
COSTA RICA 40 JAPAN 253
COTE D'IVOIRE 143 JORDAN 257
CUBA 147
CYPRUS 149 KENYA 259
KOREA, REPUBLIC OF 263
DENMARK 152 KUWAIT 267
DOMINICA 155
DOMINICAN REPUBLIC 157 LAQGS, P.D.R. 269
LEBANON 271
ECUADOR 160 LESOTHO 273
EGYPT 162 LIBERIA 275
EL SALVADOR 165 LIBYAN ARAB REPUBLIC 278
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Country Page No. Country Page No.
MADAGASCAR 280 SOMALIA 391
MALAWI 283 SOUTH AFRICA 394
MALAYSIA 286 SPAIN 397
MALI 291 SRI LANKA 401
MARTINIQUE 295 ST KITTS-NEVIS 406
MAURITANIA 297 ST LUCIA 408
MAURITIUS 301 ST VINCENT 410
MEXICO 305 SUDAN 413
MONTSERRAT 308 SURINAME 416
MOROCCO 310 SWAZILAND 418
MOZAMBIQUE 313 SWEDEN 421
SWITZERLAND 424
NFPAL 315 SYRIAN ARAB REPUBLIC 427
NETHERLANDS 318
NEW CALEDONIA 323 TAITWAN 430
NEW ZEALAND 325 TANZANIA 432
NICARAGUA 328 THAILAND 437
NIGER 330 TOGO 440
NIGERIA 333 TONGA 443
NORWAY 338 TRINIDAD & TOBAGO 445
TUNISIA 449
OMAN 342 TURKEY 452
TUVALU 455
PAKISTAN 344
PANAMA 348 UGANDA 457
PAPUA NEW GUINEA 350 UNITED ARAB EMIRATES 461
PARACUAY 354 UNITED KINGDOM 463
PERU 356 UNITED STATES 468
PHILIPPINES 360 URUGUAY 471
PORTUGAL 363
PUERTO RICO 366 VANUATU 473
VENEZUELA 475
QATAR 368 VIRGIN ISLANDS (U.S.) 477
RWANDA 370 WESTERN SAMOA 479
SAO TOME & PRINCIPE 372 YEMEN ARAB REPUBLIC 481
SAUDI ARABIA 374 YEMEN, P.D.R. 483
SENEGAL 376
SEYCHELLES 381 ZAIRE 485
SIERRA LEONE 383 ZAMBIA 488
SINCATPORE 386 ZIMBABWE 492

SOLOMON ISLANDS

388



NOTES ON USING THE STATISTICAL TABLES *

EXAMPLE ONLY
P-rsonnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-6:4 9 10/742 —
1965-69 . 7 10 ]
1970 v 10 10 175/532
1971 1 15 16 589
1972 . .
1973 1 15 16 742
1974
1975 .
1976 23 95 —
1977
1978 . . .
1979 . . . .
@‘ﬁm\\\\ » . . e
1981 1 214 - 15 10 25 235
1982 . . 26 4 30 23
1983 2 -22- 24 7 31 17
1984 12 18 11 41 . 41 230
1985 2 17 43\4\
1986 - .
1960-64: 1961 & 63 1965-69: 1966 & 67

—®

Notes on Personnel Series Tables:

—®

@ Total number of rescarchers for the 1960-64 period estimated as a simple average of two (1961 and 1963)
observations. Sources 10 and source 742 may have both been used to compile the 1961 and 1963
observations, or, as is more generally the case, the 1961 observation was taken from source 10 and the 1963
observation from 742. The total number of rescarchers includes all researchers, both nationals and

expatriates.

Total number of rescarchers for the 1965-69 period estimated as a simple average of two (1966 and 1967)
observations, both taken from source 10.

@ The 1970 observation represents a compilation of figures taken from sources 175 and 532.

@ If not stated otherwise, the total is inclusive of expatriates. In this particular case, however, the exact
number of expatriate researchers is not available, nor could nationals be identified by degree status.

In instances where no expatriate figures are explicitly given, expatriates are
figures. It is generally the case that expatriates hold a PhD or MSc degree.

@ The 1960-64 figure is a simple average of 1961 and 1963 observations.

included in the degree-specific

@ There are 15 local and 10 expatriate reserachers ina total of 25 rescarchers. One local rescarcher holds a
PhD (or equivalent) and the remaining 14 hold cither an MSc or BSc.

of the tables which appear in the series to follow.

The tables included here are EXAMPLES ONLY, and for expository purposes represent modified versions
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NOTES ON USING THE STATISTICAL TABLES fcont.) @

pm——
[
W

EXAMPLE ONLY

Expenditure LCU = Indian Rupees

Constant 1980 US$ (millions)

Current LCU Constant 1980

Period/Year (milliops) L.CU tmillions) ATLAS ppp Source |

1960-61 81.535 308.756 36.982 102.231 8§76

1965-69 170.447 137,224 52,405 144.6866 876/10

1970 267.490 616.336 73.823 201.072 10

1971 303.290 663.654 79.491 219.739 10

1972 372.198 732.673 87.757 242591 10

1973 a82.733 633.664 75.898 209.809 10

1974 . . . .

1975 582574 843.088 1(X).983 279.150 26/781

1976 698.606 949.193 113.692 314.282 26

1977 858.899 1125.687 134.831 372.720 26

1978 . - .

1979 . - . .

1980 1341.318 1341.518 160.683 414,182 778

1981 1443.534 1320.708 158.191 437.292 778

1982 16(00.551 1357.550 162.603 119.49] 778

1983 1697.368 1321.065 158.233 437,410 778

1984 1898555 1387.855 166.233 439.525 778

1985 2081.602 1-42.41.804 170.539 471.428 777/778
= 19K6 2356.130 . . .- 77771778

1960-64: 1960, 61, 62, 63 & 64 1965-69: 1965, 66, 67, 68 & 69

56

Notes on Expenditure Series Tables:

@ Deflated to constant 1980 local currency units (LCUs) using country-specific implicit GDP deflators

givenin Appendix A, Table A2,

@ Constant 1980 LCU expenditure converted to constant 1980 dollars using the World Bank's Atlas

exchange rate and Summers and Heston's (1988) purchasing power parity (PPP) over gross domestic
product annual average exchange rate. The Atlas and PPP exchange rates are given in Appendix A,
Table A.1, while com plete details of conversion procedures used in this series are given in Chapter 4

of the technical notes.

For guidarce on interpreting the sourcing procedure used here, see notes A, B, and C for the
b I b 5 ,
personnel series table,

@ A 1986 current LCU observation is available but cannot be converted to constant LCUs or dollars in

the absence of a suitable deflator and /or exchange rate.



EXAMPLE ONLY
Personnel Comments:
The personnel indicator series has been constructed as follows:
1966 1970 1972 1974 1981 1982 1983 1984 1985
IRAT 10 8 14 T - - - - -t
@ IRCT 7 6 10 . . ; . ]
N EMVT 3 2 5 E— B - - =
DESSA8 - - - 104 19 53 51 50 a1
IRCA 6 10 10 16 17 17 16 19
( €L NA 7 7 7 9 9 8 13
1'9” iRHO 19 20 19 22 23 23 24 25
[FAC/IRFA . — Y 1 16 13 14 15 16
IFCC/IREE™ 8 10 25 s 18 18 19 19 2
©//o ISTOM 25 69 78 176] 59 60 70 73 70*
Subtotal /;% v179 180 187 193 203 205 216 -——@
@/ﬂw/ 33 3" ——@®)
ITIPAT 5 7
CRO 19 26" 28" 29+ 26" 32*
DIPML 3
CIRES 9* 8
CIRT 4% 1" 1
ENSA 11
Sources 633 532 431 589 86/127 86 86 H6 86

NOTES ON USING THE STATISTICAL TABLES (cont.)

774 7740 774 774t 774

|= estirrated or constructed by authors.

a. ll\‘z\’l‘,_l‘ki_\"g.j', and IEMVT merged into IDES SA. \

Notes on Personnel Comments: \®

QO ® @ 0 &

A dash indicates a figure is not relevant, as the institution is no longc. in existence or not formed
as vet.

Indicates that a total of 104 researchers are working at the research insitutions indicated.
The subtotals repre.ent the figure that is included in the indicator series. Institutions are listed
below the subtotal if only scattered observations were available, or if com patible expenditure data

were unavailable.

A blank in the lower half of a table (i.e . below the subtotal) indicates that either note A, G,orHis
applicable.

If multiple sources are wsed to compile a set of institutional figures for a particular year, then a

v

series of superseripts, "7, . ele, are used to indicate which figure corresponds to a particular
source.

A square bracket indicates that this figure is either estimated or construcied by the authors.
A blank indicates that it is currently not known whether or not a figure is required.
An "NA” indicates thata figure is understood to be required but is not currently available

Institutional acronyns and abbreviations (see definitional listing following comments).



-Afghanistan

Personnel

Period/Year

PhD MSc BSc

Subtotal Expat

Total Source

1960-64
1965-63
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1084
1985
1986

123

30 10
44 10
45 95

123 50

1960-64:

Expe: diture

1965-69: 1967 & 68

LCU = Afghanis

Period/Year

Current L.CU
(millions)

Constant 1980
.CU (millions)

Constant 1980 US$ (millions)

Atlas

PPP Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
]\l v
1978
1979
1980
1981
1982
1983
1984
1985
1986

1960-64:

1965-69:
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Personnel Comments:
The 1976 figure has been constructed as follows:

Ministry of Agriculture
Resecarch Department 30

Agricultural Rescarch Institute Afghanistan
Division of Agronomy 12
Division of Plant athology 3

Total 45

According to sources 94 and 173, during the
1970s scveral other departments at the Ministry
of Agriculture conducted some research in
addition to the Rescarch Department, such as the
Department  of  Animal  Production  and
Veterinary Scrvices. The number of rescarchers
working in these departments is currently not
available.

From the discussion contained in source
590 it is surmised their figures pertain to 1980,
They represent the Department of Agricultural
Research and Soil Science. 1 is unclear if these
figures are strictly compatible with those of the
carlier vears,

Sources:

0010 Bovee, James K, and Robert |, Evenson. National
and International Avriciltural Research and
Lxtension Programs. Noew York: Agricultural
Duwlnpnmnt Council, Inc., 1975,

(0095

0590

0094

0165

0173

0852

0886

FAO ~ CARIS. Agricultural Research in
Developing Countries —Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978.
UNESCO. Science and Technology in Countries of
Asia and the Pacific. Science Policy Studies and
Documents No. 52. Paris: UNESCO, n.d.

Additional References:

FAO - Near East Regional Office. Dircctory of
Agricultural Rescarch Institutions in the Near
East Region. Cairo: FAO - Near East Regional
Office, 1979,

Evenson, RE., and Y. Kislev, Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

FAO. FAO Near East Regional Studies

on: Organization and Administration of
Axricultural Research. Rome: FAO, 1974,
Watson, .M. "Comparative Study of
Agricultural Research Organisation an.
Administration in the Near East Region." Paper
presented at the Workshop on Organization and
Administration of Agricultural Services in the
Arab States, Cairo, 2-15 March 1964,

Evenson, Robert E., and Yoav Kislev., Investment
in Agricultiural Rescarch and Extension: A Survey
of Internationu! Data. Center Discussion Paper
No. 124, New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cuitural Change Vol. 23 (April 1975): 507~
521.



Algeria

Personnel

Period/Year PhD MSce BSc

Subtotal

Expat Total Source

1960- 64

1965- 69

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1081

1982

1983

19584 . . ~
1985 44 93 168
1956 . . .

305

62 532

305 408

1960~ 64 1965~ (9:

Expenditure

LCU = Algerian Dinars

Current LCU Constant 1980
Period/Year (millions) L.CU {millions)

Constant 1980 USS (millions)

Atlas

Prp Source

1960- &4
1965 69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1950
1981
1982
1983
1954
1985
1986

1960- 64: 1965- 69:
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Personnel Comments:

The 1970 figure includes the following non-
educational institutes: CRZA (18 researchers),
CNREF (4 resecarchers), and INRAA (30
researchers). INRAA comprises CNRA (15
researchers), CNRZ (10 rescarchers), and
CNRESR (5 researchers). In addition to these
researchers, source 532 reports, for 1970, 30
graduate staff members at INA, devoting their
time to both research and education. It was
assumed they spent one-third of their time on
research.

The 1985 figure given by source 408 includes
those researchers working at institutes under the
aegis of the Ministry i Agriculture and Fisherices,
and at INA. The Ministry of Agriculture
comprises the following institutes: CERP, INRA,
INPV, INSA, ITMCI, ITAFV, ITEEBO, ITPE, and
ITDAS. As for the 1970 abservation, it is assumed
that staff members at INA spent one-third of
their time on research.

Source 408 also reports some agricultural
rescarch at two departments of 'Université des
Sciences et de la Technologie' (1985: 69
researchers/teachers). To maintain comparability
with the 1970 figure, they are excluded from the
series.

Acronyms and Abbreviations:

CERP: Centre d'Etudes et de Recherche en Péches

CNERF: Centre National de Recherche ot
d'Expérimentation Forestiores

CNRA: Centrc National de la Recherche Agronomique

CNRESR: Centre National de Recherche en Economie ot
Sociologic Rurale

CNRZ: Centre National de la Recherche Zootechnique

CRZA: Centre de Recherches sur les Zones Arides

INA: Institut National Agronomique

INPV: Institut National de la Protection des Végétaux

INRA(A): Institut National de la Recherche
Agronomique (d'Algérie)

INSA: Institut National de la Santé Animale

ITAFV: Institut Ts chnique de I'Arboriculture Fruitiere
ct de la Viticulture

ITDAS: Institut Technique de Développement de
I'Agronomique Saharienne

ITEBO: Institut Techrique de I'Elevage Bowvin et Ovin

ITMCE: Institut Technique du Maraichage et des
Cultures Industriclles

ITPE: Institut Technique des Petits Elevages

0408

0010

0027

0135

0175

0266

0360

0407

0422

0653

0747

Sources:

Kellou, R. “La Recherche Agricole en Algéric.”
Paper presented at the Séminaire sur
I'Orientation et 'Organisation de la Recherche
Agronomique dans les Pays du Bassin
Méditerranéen, Centre International de Hautes
Etudes Agronomiques Méditerranéennes, Istanbul,
1-3 December 1986.

UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countrics of Africa. Paris: UNESCO, 1970

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Counil, Ing., 1975,

Harvey, Nigel, ed. Agricultural Rescarch
Centres: A World Directory of Organizations and
Progrannmes. Seventh Edition, Tweo Volumes.
Harlow, U.K.: Longman, 1983.

FAO, and UNDP. Nationul Agricultural
Research ~ Report of an Evaluation Study in
Selected Countries. Rome: FAO, and UNDP, 1984.
Coaper, St.G.C. Agricultural Rescarch in
Tropical Africa. Kampala: East African
Literature Burcau, 1970.

UNESCO. National Science Policics in Africa.
Science Policy Studies and Documents No. 31.
Paris: UNESCO, 1974.

Cooper, SLG.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa.” Paper
presented at the Conference on Agricultural
Rescarch and Production in Africa, organized by
e Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August- 4 September 1971,

Centre International de Hautes Etudes
Agronomiques Méditerranéennes. "Séminaire sur
I'Orientation et I'Organisation de la Recherche
Agronomique dans les Pays du Bassin
Méditerranéen, Istanbul, 1-3 December 1986."
Centre International de Hautes Etudes
Agronomiques Mediterranéennes, Paris, December
1986. Mimeo.

Casas, Joseph. "Les Ressources Humaines et
Financitres dans les Pays du Bassin
Mg¢diterranéen." Preliminary table. ISNAR, The
Hague, 1986. Mimco.

Webster, B.IN. Index of Agricultural Research
Institutions and Stations in Africa. Rome: FAQ,
n.d.

ISNAR. Internations! Workshop on Agricultural
Rescarch Management. Report of a workshop.
The Hague: ISNAR, 1987.



Angrola

Personnel

Period/Year PhD MSc BSc

Subtotal Expat Total Source

1960-64

1965-69

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982 . - .
1983 0 0 15
1984 . . .
1985

1986

37 10

15 13 28 17/803

1960-64: 1965-69: 1968

Expenditure

LCU = Kwanza

Current 1LCU Constant 1980
Periody Year (millions) 1.CU (millions)

Constant 1980 USS (millions)

Atlas Ppp Source

1960-64 . .
1965-69 40.000 279.674
1970

1971

1972

1972

1974

1975

1¢€76

1577

1978

1979

1930

1981

1982 . .
1983 184.500 155.371
1984 . ..
1985

1986

8.299 7.803 10

4.611 4335 17

1960 -64: 1965-69: 1968



0753

0852

Kellou, R. "Agricultural Research in Algeria and
Its Human Resources." Paper presented at the
International Workshop on Agricultural
Research Management, ISNAR, The Hague, 7-11
September 1987.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Swrvey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic

0865

53

Growth Center, Yale University, August 1971,
Oram, Peter. "Agricultural Research Objectives
and Prioritics: Constraints to the Development of
Agricultural Rescarch Institutions in Arab
Countries.” Review paper prepared for the first
mecting of the Council for Arab Agricultural
Rescarch, organiz:,. by the Arab Fund for
Economic and Social Development, Kuwait, 23
March 1988.



Personnel Comments:
The 1983 figure represents the Agronomic
Research Institute (IIA) and the Veterinary
Rescarch Institute (IIV). Both institutes are
under the jurisdiction of the Ministry of
Agriculture.

Expenditure Comments:
The 1983 expenditure figure refers to 1A and 11V
only.

Acronyms and Abbreviations:

HA: Instituto de Investigagan Agronomica (Agronomic
Research Institute)

IIV: Instituto de Investigagio Veterindria (Veterinary
Research Institute)

0010

0017

0803

0446

55

Sources:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, inc., 1975,

ISNAR, IFARD & AOAD. Survey of National
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Branco Marcelino, Fernando. Personal
communication. Director, Instituto de
Investigagio Agrondmica. Chianga Angola,
February 1988.

Additional References:

Kyomo, M.L. "Agricultural Rescarch in Eastern
and Southern Africa: Issues and Priorities.”
Southern African Centre for Cooperation in
Agricultural Rescarch of SADCC, Gabarone,
Botswana, 1986. Mimco.



Antl gua

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-64 . .
196569 0 2
1970 . . . . "
1971 1 2 3 6 . 6 279
1972 . . .- . .- .

1973 . - . . .- .-

1974 0 2 1 3 .- 3 244
1975 . . . . .o .

1976

1977 . . . .
1978 1 0 0 1
1979 . . . .
1980 1 1 1 3
1981 - . . .
1982 . . . .
1983 1 2 2 5
1984 1 3 1 5
1985 . . . .
1986

286/285

[§8)
P
£

—

341

343
342

347/355
354/349

DG NWe

1960-64: 1965-69: 1965 & 68

Expenditure LCU = East Caribbean Dollars

Constant 1980 US$ (millions)
Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas PPP Source

196064
1965-69
1970
1971
1972
1973
1974
1975
1976
1877
14978
1979
1950
1981
1982
1983
1984
1985
1986

1960-64: 1965-69:



Personnel Comments:

The pre-1975 figures refer to agricultural
researchers identified within the Agricultural
Department of the Ministry of Agriculture. This
Department includes the Central Cotton Station
which in 1982 still reported (source 27) one
professional researcher. After 1975 it seems that
CARDI (Caribbean Agricultural Rescarch and
Development Institute) took over the leading
role in agricuitural research on Antigua. The
figures for the years after 1975 refer to CARDI
only.

Expenditure Comments:
The total Ministry of Agriculture recurrent
budget was EC$ 5.0 million around 1985 (source
63). The research component of this was not
reported.

Sources:

Commoniwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Ayricultural
Sciences in the Commonwealth and in the
Republic of Ircland 1975, Slough, England: CAB,
1975.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonzwealth and in the
Republic of reland 1972, Slough, England: CAB,
1972,

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1969. Slough, England: CAB,
1969.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculturs, Animal
Health and Forestry in the Commonwealth ond
in the Republic of Ireland 1966. Slough, England:
CAB, 1966.

Caribbean Agricultural Research and
Development Institute (CARDI). Annual Report
1977-1978. St. Augustine, Trinidad & Tobago:
CARDI, November 1978,

Caribbean Agricultural Research and

0244

0279

0285

0286

0341

0342

0343

0347

0355

0027

0063

0287

0353

0356
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Development Institute (CARDI). CARDI 1976~
1981: Report of the Chairman. St. Augustine,
Trinidad & Tobago: CARDI, 1982,

Caribbean Agricultural Rescarch and
Development Institute (CARDI). Annual Report
198G St. Augustine, Trinidad & Tobago: CARDY,
1981.

Caribbean Agricultural Research and
Development Institute (CARDI. Annual Report
1983 -Antigua Unit. St. John's, Antigua: CARD],
1984,

Caribbean Agricultural Rescarch and
Development Institute (CARDI. Annual Report
1983-1984 — Lecward Islands Unit. CARDI, 1984,
Caribbean Agricultural Rescarch and
Development Institute (CARDD. Annual Report
Research and Development 1983-84: Highlights.
St. Augustine, Trinidad: CARDI, 1984,
Caribbean Agricultural Research and
Development Institute (CARDI). Research and
Development Summary 1982-83. Si. Augustine,
Trinidad: CARDI, 1983.

Additional References:

Ha vey, Nigel, ed. Agricultural Research
Cenires: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

ISNAR. Report to the Board of Directors of
CARDI: Analysis, Evaluation and Proposals to
Strengthen CARDI's Regional Capacity. The
Hague: ISNAR, 1985,

Commonywealth Agricultural Burcaux (CAB).
List of Rescarch Workers in Agriculture, Animal
Health and Torestry in the British
Commonwealth, the Republic of Sudan and the
Republic of Ircland 1959. Slough, England: CAB,
195¢9.

Caribbean Agricultural Rescarch and
Development Institute (CARDI). Paper Presented
at a Meeting of the Governing Body of CARDI on
January 29, 1982, Basscterre, S1. Kilts. St.
Augustine, Trinidad: CARDI, 1982,

Caribbean Agricultural Research and
Development Institute (CARDI). Research and
Development Summary 1983-84. St. Augustine,
Trinidad: CARDI, 1984,



Argentina

——ce - A ———
Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source
196064 . . . .. " 400 10
196569 . . .. . . 634 10
1970 . . .. . . 795 10
1971 . . . . . 840 10
1972 . . . . . 820 10
1973 . . . . " 840 10
1974 . . - . . 880 14
1975 . . . . v 953 53
1976 . .. . . .- 847 53
1977 . . . . . 890 53
1978 . . . .. . 880 53
1979 . .. . . . 919 16
1980 . . . . " 1065 32
1481 .

1982 . .. . . . .

1YX3 )| 138 836 1005 . 1005 17
1984 .. .. . . . .

1485 -243- 876 1119 . 1119 655
1986 . .. .

1960-61: 1961 1965-69: 1963 & 69

Expenditure LCU = Argentine Pesos (198(0))

Constant 19580 USS (millions)
Current 1L.CU Constant 1950 T S s

Period/Year tmillions) [ CUmilhions) Atlas rere Source
1960- 64 12,049 113867665 22550 49.395 711/374
1965-69 35.067 124530.550 24.6061 54.021 711/374
1970 60).654 133733.224 30.445 66.688 711/374
1971 70464 129043.923 25.555 55.978 711/374
1972 126226 142002.974 28.122 61.600 711/374
1973 253511 173240477 34.308 75.151 711/374
1974 365.3588 194397 554 38.497 84.328 711/374
1975 831218 116621.218 290136 63.603 711/374
1976 4228.607 142862183 28.292 61.973 711/374
1977 11885.392 154663.872 30.629 67.092 711/374
1978 34205.434 73039.114 34.268 75.063 711/374
1979 88304.747 177504.301 35.152 77.000 711/374
1980 199562.92() [99562.920 39.520 86.569 711/374
1981 350615.172 168889.775 33.446 73.263 711/374
1982 743516.250 122530.694 24.265 53.153 711/374
1983 3499464.96() 125143.285 25.377 55.588 711/374
1984 23448140.800 199531.975 19.711 42.176 711/374
1985 265607564800 146802.340 29.072 63.082 711/374
1986 440799609.600 . . . 711/374

1960-64: 1960, 61, 62, 63 & 64 1965-69: 1965, 66, 67, 68, & 69


http:23448140.80

Personnel Comments:
The personnel figures include only researchers
within “Instituto Nacional de Teenologia
Agropecuaria’ ANTA). Because INTA also has an
total  staff
considerably higher. The numbers of rescarchers

extension  role, its figures are
given by source 53 were constructed by Pinciro
and Trigo. They considered that 604 of all
graduates and postgraduates working within
INTA were rescarchers,
Additional  Crganizations
agricultural rescarch, but not included in the

conducting

indicator scries, are: Instituto Forestal Nacional
(1985:
Nacional de Investigacion v Desarollo Pesquero,
Nacional de Vitivinicultura  (1985:
24, and several

153 researchers, source 74, Instituto

Institato
29 rescarchers, source

universities.

Expenditure Comments:
Argentina has experienced a substantial rate of
intlation over the dast 15 vears or so, and a
currency change - from Argentine Pesos to
Australs ~ in 1983 The current local currency
expenditure series is based on a 1980 local
currency unit, e, the Argentine Peso. All
expenditure figures expressed in other curren
units ~ such as Australes - have been converted
to this 1980 currency unit.

The espenditure indicators represent
rescarch expenditures by INTA only. Some
agricultural research is done ininstitutes outside
INTA, for example, universities and private
organizations. Because of a lack of information,
they are not included in the indicator series.

In addition to resecarch, INTA is also
involved in extension. None of the available
sources provide a specific breakdown of total
INTA expenditures into resecarch expenditures
and extension expenditures. A larpe general
component in the available total
expenditure complicates  matters
considerably. Source 374, however, has made an
attempt to split total expenditures for the years
1984--1986 into rescarch and extension.

services

figures
)

Under various scenarios the prorated
services component of total expenditures for the
1984-86 period averaged 68% to rescarch and 32%
to extension. This breakdown was applied to the

59

whole time series, in the absence of similar
estimates for the carlier years.

Sources:

001 Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

0014 Judd, M. Aon, James K. Boyce, and Robert E.
Evenson. "In resting in Agricultural Supply.”
Economic Gro vth Center, Yale University, New
Haven, Connecticut, 1983, Mimco.

0016 Oram, Peter A, and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Tremds in the 1970s. The Hague and Washington,
D.C.ISNAR and IFPRI, November 198].

0017 ISNAR, IFARD & AOAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

0032 Castronovo, Alfonso ). "Diagnastico
Descriptivo de la Situacion Actual del Sistema
Nacional e Investigacion v Extension en
Argenting, Chile, Paraguay v Uruguay.” Buenos
Aires, December 1980, Mimeo.

0033 Pinciro, Martin, and Eduardo Trigo, eds. Cambio
Téenica en el Agro Latino Americano - Situacion y
Perspectivas en lu Década de 1980, San José:
IICA, 1983.

0374 Instituto Nacional de Teenologia Agropecuaria
(INTA). "Llementos para Priorizacion
Institucional.” Documento Preliminar para
Discusion, INTA, Buenos Aires, August 1987.
Mimco.

0655 Marzocca, Angel. "Proceso de Formacion v
Evolucion del INTA, en Argentina.” In
Organizacidn y Administraciin de la Generaciy
y Transferencia de Teenologia Agropecuaria,
Serie: Ponencias, Resultados y Recomendaciones
de Eventos Téenices No. Ad/UY-86-001, edited by
Horacio H. Stagno and Mario Allegri.
Montevideo, Uruguay: HCA and Centro de
Investigaciones Agricolas 'Alberto Boerger', 1986.

0711 Instituto Nacional de Teenologia Agropecuaria
(INTA). "Cuadro de Erogaciones de Ejecucion del
Presupuesto v Cuadro de Recursos
Presupucestarios, 1956-1986 (En Valores
Histdricos y en Valores Actualizados — Afio Base
1986)." INTA, Buenos Aires, n.d. Mimeo.

Additional References:

0001 Trigo, Eduardo )., and Martin E. Pifciro. "Funding
Agricultural Research.” In Report of a
Conference: Selected lssues in Agricullural
Rescarch in Latin America, edited by Barry
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0022

0026

0029

0073

0080

Nestel and Eduardo ]. Trigo. The Hague: ISNAR,
March 1984.

UNESCO. Statistical Yearbook 1983. Paris:
UNESCO, 1983.

Oram, Peter A., and Mark Gicben. "Document
Summaries.” ISNAR, The Hague, 1984. Mimceo.
Harvey, Nigel, ed. Agricultural Reszarch
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Morras, Héctor Jos¢é Maria. Personal
communication. Director (Int.) de Desarrollo de
Recursos Humanos, Instituto Nacional de
Tecnologia Agropecuaria. Buenos Aires,
Argentina, March 1988.

Oram, Peter A, and Vishva Bindlish.
"Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” IFPRI,
Washington, D.C, January 1984, Mimuo.

Trigo, Eduardo, Martin Piiciro, and Jorge Ardila.
Organizacion de la Investigacion Agropecuaria
en Amdrica Laling. San Jos¢é: 1HCA, 1982,
Instituto Nacional de Tecnologia Agropecuaria
(INTA). Memoria y Balance Anual 1972 Buencs
Aires: INTA, 1974,

FAO - CARIS. Agricultural Rescarch in
Developing Countries ~ Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978,

Ardila, Jorge, Eduer3a Trigo, and Martin Piiciro.
"Human Resources in Agricultural escarch:
Three Cases in Latin America.” HCA -
PROTAAL, Zan José, March 1981, Mimweo.

Ardila, Jorge, N. Reichart, and A. Rincon.
Sistemas Nacionales de Investigaciin
Agropecuaria en América Latina: Awilisis

0289

0290

029

0305

0852

0886

Comparativo de los Recursos Humanos en Pafses
Seleceionados — El Caso del INTA en Argentina.
Documento PROTAAL 48. Costa Rica: [ICA, 1950.
Evenson, RE, and Y. Kiclev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975.

Trigo, Eduardo. Background material. ISNAR,
The Hague, n.d.

Instituto Nacional Tecnologia Agropecuaria
(INTA). Memoria y Balance Anual 1978. Buenos
Aires: INTA, 1979.

Instituto Nacional Tecnologia Agropecuaria
(INTA). Memoria y Balance Anual 1979. Buenos
Aires: INTA, 1980.

Instituto Nacional Tecnologia Agrepecuaria
(INTA). Memoria y Balunce Anual 1980. Buenos
Aires: INTA, 1981,

Instituto Nacional Teenologia Agropecuaria
(INTA). Memoria y Bulance Anual 1983. Buenos
Aires: INTA, 1984.

Ardila, Jorge, Eduardo Trigo, and Martin Pificiro.
"Human Resources in Agricultural Rescarch:
Three Cases in Latin America.” In Resource
Allocation 1o Agricultural Research. Proccedings
of a workshop held in Singapore 8-10 June 1981,
edited by Douglas Daniels and Barry Nestel, pp.
151-167. Ottawa: IDRC, 1981,
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Growth Center, Yale University, August 1971,
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Australia

I

Personnel

Period/Yvar PhD MSc BSc Subtotal Expat Total S wrce

1960-6+4 . . . .- . .

1965-69 612 382 1396 2390 . 2390 286/285
1970 . . . . . .

1971 914 497 1864 3275 . 3275 279
1972 . . . .-

1973 . . . . . .

1974 1129 550 2083 3762 .- 3762 244
1975 . . . . .

1976 . . . . . .

1977 1435 632 2086 4153 . 4153 243
19738 " .- . . .-

1979 . - . . .- .

198() 1603 725 2027 4355 . 4355 242
1981 . . .- . .

1982

1983

1984

1985

1986

1960-64: 1965-69: 1965 & 68

Expenditure LCU = Australian Dollars

Constant 1980 USS (millions)

Current [.CU Constant 1950
Period/Year {millions) 1.CU (millions) Atlas Pppe Source

1960-64 28.660) 105.368 118.308 98.789 852
1965-69 554463 171.272 192.307 160.578 852/10/685
170 .. . . .

1971 . .. . .

1972 96.115 239.092 268.456 224164 565
1973 109.732 243.308 273.190 228.117 565
1974 132,925 251.276 282.137 235587 565
1975 . . . .

1976 .. . . .

1977 154.635 202.402 227.260) 189.765 687
1978 . " .- .

1979

1980

1981 . . . .

1982 306.054 252.312 283.300 236.558 610
1983 " . " .

1984

1685

1986

1960-64: 1961 1965-69: 1965, 68 & 69
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Personnel Comments:
These figures include CSIRO personnel and
agricultural scientists working for other federal
(national) government research organizations, or
those sponsored by the federal government,
along with rescarchers working in the state
departments of agriculture (and affiliated
research institutes) plus those working in
universities and colleges. The higher education
rescarchers prorated te  full-time
cquivalents using a 0.5 weight.  The estimates

were

were derived from a detailed compilation of
researchers at the institute level. Some sources
give far higher estimates for the number of
researchers (expressed in FTEs) working in the
university sector. This is caused by the fact that
they include rescarch students and professional
administrators (source 686), while this count
explicitly excludies them.

The table below gives a breakdown of the
prorated number of researchers by the non-
university and university scctors.

1965 1968 1971 1974 1977 1980
Non-university 1861 2378 2938 3376 3679 3864
University 257 25 337 386 474 491
Total 2118 2662 3275 3762 4153 4355
Source 256 255 279 244 243 242

Expenditure Comments:

The table below gives an overview of construction details for the post-1969 expenditure estimates.

IR 1972 1473 1974 1977 1974 1981 1982

Commonwealth

GCovernment RENED 4505 53.640 67.334 50583 NA NA 122.589
State Governpeients 27.165 39.723 47042 54.997 K7.624 NA NA 153.765
Private nonprofit 1.70n 1.U8% 2412 0.0u5 NA NA
Universitics 5778 6.051 7002 K.1K82 12.333 20.600 209.700 129.700}
Total 55129 Yo 115 104./32 137.925 154.635 NA NA 306.054
Source H%% 563 565 565 687 611 611 610

[ | = estimated or constructed bv authors.

Acronyms and Abbreviations:
CSIRO: Commonwealth Scientific and Industrial
Research Organization

Sources:

Boyce, James K, and Robert E. Evenson. National
amd International Agricultural Research and
Extension Proyrums. New York: Agricultural
Development Council, Inc., 1975.

Commonwealth Agricultural Burcaux (CAB),
List of Research Workers in Agriculiural Sciences

0010

0242

in the Commonwealth 1981, Slough, England:
CAB, 1981.

Commonwealth Agricultural Bureaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences i the Commonwealth and in the
Republic of Ireland 1978. Slough, England: CAB,
1978.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricullural
Sciences in the Commonwealth and in the
Republic of Ireland 1975. Slough, England: CAB,
1975.
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0244
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Sectors.” Tables. OECD, Paris, April 1987.
Mimeo.

Cameron, R.J. Rescarch and Experimental
Development, Higher Education Organisations,
Australin, 1981. Canberra: Austra¥-n Burcau of
Statistics, QOctober

1983.

Commonwealth Scientific & Industrial Rescarch
Organization (CSIRO). Twelfth Annual Report
1959-60. Australia: CSIRO, n.d.

Commonwealth Scientific and Industrial
Research Organization (CSIRO). Seventeenth
Annual Report 1964-65. Australia: CSIRO, nd.
Department of Science. Project SCORE Research
and Development in Australia 1973-74 ~ Volume
2. All-Sector Results, Busingss Enterprise Sector,
and Higher Education Sector. Canberra:
Australian Government Publishing Service, 1977.
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0744

0886

OECD - STID Data Bank. "Gross Domestic
Expenaiture on R&D: All Ficlds of Sciences ~
Agriculture, Forestry and Fishing." Tables.
OECD, Paris, June 1987. Mimco.

FAO ~ Regional Office for Asia and the Pacific.
Agricultural Rescarch Systems in the Asia-
Pacific Region. Bangkok: FAO - Regional Office
for Asia and the Pacific, 1986.

Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.:
Longman, 1986.

Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Rescarch and Extension: A Survey
of International Data." Economic Devclopment
and Cultural Change Vol. 23 (April 1975): 507-
521.
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Austria

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-64 145 514

1965-69 219 515

1970 225 10

1971 .

1972

1973

1974

1975

1976

1977 .

1978 .

1979 ..

1930 .

1981

1982

1983

1984

1985

1986

1960-61: 1964 1965-69: 1967

Expenditure LCU = A. Schillings
Constant 1980 US$ (millions)

Current LCU Constant 1980

Period/Year (millions) LCU(millions) Atlas rrr Source

1960-6:4 43.856 102.948 7.893 6.420 514

1965-69 80.650 169.812 .3.019 10 590 527/510

1970 139.600 257.565 19.747 1,5.062 10

1971 . . . .

1972

1973

1974 . . .. ..

1975 150.935 206.327 15.819 12.867 704

1976 215.630 261.687 20.064 16.320 704

1977 221.148 254.779 19.534 15.889 704

1978 237.089 259.681 19.910 16.194 704

1979 256.511 269.728 20.680 16.821 704

1980 273.733 273.733 20.987 17.071 704

1981 293.402 276.013 21.162 17.213 704

1982 331.300 293.446 22.498 18.300 704

1983 349.562 298.007 22.848 18.585 704

1984 361.783 294.133 22.551 18.343 677

1985 390.600 307.559 23.581 19.180 677

1986 .. .

1960-64: 1964 1965-69: 1966 & 67



Personnel Comments:

The 1964 figure from source 514 includes 98 full-
time equivalents (FTE) in the general
government sector and 47 FTE in the higher
education sector. Source 10 incorrectly placed this
figure in 1963. The 1967 figure from source 515
measures agricultural rescarchers by field of
science rather than by objective, which is more
appropriate.

Expenditure Comments:
The expenditure indicators for the carly years
were constructed as follows:

1964 1966 1967
Central Government 29952 44.800 74.299
Higher Education 13.904 119.200) 23.000
Total 43.856 64.000 97.299
Source 514 527 510

[ ] = estimated or constructed by authors.

The post-1974 expenditure indicators are based on
the followiny OECD statistical series: "Public
Funding of R & D by Socio-Economic Objective:
Agriculture, Forestry and Fisheries - Version 2."
This version differs from the standard version in
that the Advancement of Knowledge category
(including General University Funds) is further
broken down into socio-economic objectives -
although still leaving a considerable amount of
expenditures under Advancement of Knowledge.
A complete breakdown of this item into
sociocconomic objectives would certainly result
in some increase in the agricultural rescarch
expenditure estimates.

Sources.

Boyee, James K., and Robert E. Evenson. National
and International Agricultural Rescarch and
Extensicn Programs. New York: Agricultural
Development Council, Inc., 1975,

OECD. International Survey of the Resources
Devoted to R&ED in 1967 by OECD Member
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0527
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0704
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0027

0165

0509

0511

0512

0526

0530)

0601
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Countries, Statistical Tabies and Notes — Volume
5: Total Tubles. Paris: OECD, August 1970.
OECD. A Study of Resources Devoted to R&D in
OECD Member Countries in 1963/64,
International Statistical Year for Research and
Development — Volume 2: Statistical Tables and
Noles. Paris: OECD, 1968.

UNESCO. Statistical Yearbook 1972. Paris:
UNESCO, 1973.

OECD. Reviews of Nuational Science Policy:
Austria. Paris: OECD, 1971.

Bundesministerium fiir Wissenschaft und
Forschung. Bericht 1986 der Bundesregierung an
den Natjonalral. Wien: Bundesministerium fiir
Wissenschalt und Forschung, 1986.

OECD - Dircectorate for Science, Technology and
Industry. "Public Funding of R&D by Socio-
Economic Objectives in Austria.” Table 0.1,
version 2. OECD, Paris, January 1985. Mimco.

Additienal References:

OLECD. OECD Science and Technology Indicators.
Paris: OECD, 1984.

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes,
Harlow, U.K.: Longman, 1983.

Evenson, REE., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975.

OECD. Survey of the Resources Devoted to R&ED
by OECD Member Countries, International
Statistical Year 1971 = Volume 5: Total Tables,
Statistical Tables and Noltes. Paris: OECD,
August 1974,

OECD. {nternational Survey of the Resources
Devoted to R&D in 1969 by OECD Member
Countries, Statistical Tables and Notes — Volume
5: Total Tables. Paris; QECD, June 1973.

OECD. Survey of the Resources Devoted to RE&ED
by OLCD Member Countries, International
Statistical Year 1973 - Volume 5: Total Tables,
Statistical Tables and Notes, Paris: OECD,
September 1976.

OECD. Country Reports on the Organisation of
Scientific Research: Austrig. Pans: NDECD,
January 1964.

OECD. OLECD Science and Technology Indicators
No. 2 = R&D, Invention and Competitiveness.
Paris: OECD, 1986.

OECD - STHD Data Bank. "Public Funding of
R&D by Socio-Economic Objective.” Tables.
OECD, Paris, April 1987. Mimco.

OECD - STID Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
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Bundesministeriur fiir Wissenschaft und
Ferschung. Bericht 1977 der Bumdesregicrung an
den Nationalrat. Wien: Bundesministerium fiir
Wissenschaft und Forschung, 1977.
Bundesministerium fiir Wissenschaft und
Forschung. Bericht 1980 der Bundesregierung an
den Nationalrat. Wien: Bundesministerium fiir
Wissenschaft und Forschung, 1980.
Bundesministerium fiir Wissenschaft und
Forschung. Bericit 1985 der Bundesregicrung an
den Nationalrat. Wien: Bundesministerium fiir
Wissenschaft und Forschung, 1985,
Bundesministerium fiir Land- und
Forstwirtschaft. Dus Forschunys- und
Versuchswesen im Bereich des
Bundesministeriums fiir Land- womd
Forstwirtschaft. Wien: Bundesministerium fiir
Land- und Forstwirtschaft, March 1930,
Messmann, Karl. "Forschung und Experimentelle
Entwicklung in Osterreich 1966/67 bis 1985,
Statistische Nachrichten Vol. 40, No. 5 (1985):
291--300.

Bundesministerium fiir Wissenschaft und
Forschung. Bericht 1972 der Bundesregieryng an
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den Nationalrat. Wien: Bundesministerium fir
Wissenschaft und Forschung, April 1972.

OECD - Directorate for Science, Technology and
Industry. "Public R&D Funding by Socio-Economic
Objective in Austria." Table 0.1, version 2. OECD,
Paris, January 1986. Mimco.

OECD - STID Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
Sectors: Higher Education, Agricultural Sciences,
General Universities Funds.” Table. OECD,
Paris, June 1987, Mimeo.

OECD - STHID Data Bank. "Gross Domestic
Expenditure on R&D: All Fields of Sciences —
Agriculture, Forestry and Fishing.” Tables,
OLECD, Paris, June 1987, Mimeo.

Evenson, Robert E., and Yoav Kislev, Investment
in Agricultural Rescarch and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of Interrational Data." Economic Development
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Personnel

Period/Year PhD MSe BSc Subtotal Expat Total Source

1960-64 . . . . . .

1965-69 0 3 3 6 .- 6 286/285
1970 . . . . . .

1971 . . . . . 0 279
1972 . . . . .

1973 . - . . . .

1974 .- . .- . .- 0 244
1975 . . - . .

1976 .- . . - . .

1977 . . . . . 0 243
1978 . . . . .

1979 . .- . o .- .

1980 1 11 15 B 27 - 27 242
1981 .- . . . . .

1982 . . . . . .

1983 0 12 10 22 . 22 115
1984 . . . . .

1985

1986

1960-64: 1965-69: 1965 & 68
Expenditure LCU = Bahama Dollars

Constant 1980 US$ (millions)

Current LCU Constant 1980)
[eriod/Year (millions) LCU(millions) Atlas PPP Source

1960-64

196569

1970

1971

1972

1973

1974

1975 . .
1976 . .
1977

1978

1979

1960

1981

1982

1983

1984

1985

1986

1960-64: 1965-69:



Personnel Comments:

For the earlier years (1965 and 1968) some
Ministry of Agriculture personnel are included in
the list of research workers of the
Commonwealth Agricultural Burcaux (CAB)
(sources 285 and 286). Although their function
titles are not explicilly research oriented, they
were included in the indicator series. Sources 243,
244, and 279 state that the Miristry of Agriculture
is only involved in agricultural administration
and extension, and report no researchers for the
years 1971, 1974, and 1977. For the more recent
period fisheries development and agriculture
have become important areas of action (source
115), and a considerable increase in agricultural
rescarch effort has taken place in the last seven
years,

At present the main agricultural rescarch
stations within the Ministry of Agriculture are
Gladstone Road Agricultural Rescarch Complex
(GRARQ), the Bahamas Agricultural Research
Centre (BARC), and Coppice Island Research
Station (source 115).

Sources:

0115 Economic Coinmission for Latin America and the
Caribbean (ECLAC). Aericultural Rescarch
Policy and Management — Volumes | and 1.
Papers presented at the Workshop on

0242

243

(0244

(279

285

286

69

Agricultural Rescarch Policy and Management,
26-30 Scptember 1983, Port of Spain, Trinidad.
Port of Spain, Trinidad: ECLAC, November 1984.
Commonwealth Agricultural Bureaux (CAB).
List of Rescarch Workers in Agricultural Sciences
in the Commonwealth 1981. Slough, England:
CAB, 1981.

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Agricultural
Sceences in the Commonwealth and in the
Republic of Ireland 1978. Slough, England: CAB,
1978.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1975. Slough, England: CAB,
1975.

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1972, Slough, England: CAB,
1972.

Commonwecalth Agricultural Bureaux (CAB).
List of Rescarch Workers i the Agricultural
Sciences in the Commonwealth and in the
Republic of Ircland 1969. Slough, England: CAB,
1969.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the Commonwealth and
in the Republic of Irelamd 1966. Slough, England:
CAB, 1966.



‘Bangladesh

Personnel

Period/Year PhD MSce BSc Subtotal Expat Total Source

196064 . .. . . . .

1965-69 57 187 165 409 . 409 454
1970 . . . .- .

1971

1972

1973

1974 .- . v . . .

1975 . - . . . 635 16
1976 . . . 921 22 943 476
1977 . . . 952 32 Y84 476
1978 . . . 1190 44 1234 476
1979 66 933 241 1240 . 1240 100
1980 . .- . 1256 46 1302 476
1981 . - . . . .

1982 . . . . . .

1983 81 534 312 927 . 927 99
1984 . . . . . .

1985 - . .. - . .

1986 131 732 289 1152 . 1152 854

1960-64: 1965-69: 1968

Expenditure LCU = Taka

Constant 1980 US$ (millions)
Current LCU Constant 1980
I'eriod/Year (millions) LCU (millions) Atlas rpep Source

1960-64

1965-69

1970

1971

1972

1973

1974

1975 . . . .

1974 103.500 169.394 10.690 34.687 476
1977 99.800 139.776 8.821 28.622 476
1978 164.500 204.094 12.880 41.793 476
1979 192.600 212.583 13.416 43.531 476
1980 379.900 379.900 23.975 77.793 476
1981 .. . . .

1982

1983 . . .- .

1984 508.360 317.924 20.064 65.102 17
1985 .- . . .

1986

1960-64: 1965-69:



Personnel Comments:

All post-1974 figures claim to cover the whole
agricultural research system of Bangladesh,
except for the university system. For the vears
1979, 1983, and 1986, the following institutes are
included: BARI, BINA, BJRI[, BRRI, BTRI, FRI,
SRTI, and livestock and fisheries research. The
1086 figure also includes 49 rescarchers at BARC.
In addition, source 99 reports, for 1983, 362
(possibly part-time) resecarchers at BAU and 92
researchers at other universities.

Several sources (95, 590, 111, 795, and 114)
give institution-specific data. For the data
provided by these sources it is difficult to
distinguish between established post and those
which are actually filled. In some cases filled
positions account for less than 3077 of established
posts.

Expenditure Comments:
The expenditure figures given by source 476 are
consistent with the personnel figures. All figures
include donor contributions, in addition to funds
from domestic sources.

Acror.yms and Abbreviations:
BARC: Bangladesh Agricultural Rescarch Council
BARIL: Bangladesh Agricultural Rescarch Institute
BAU: Bangladesh Agricultural University
BINA: Bangladesh Institute of Nuclear Agriculture
BJRE: Bangladesh Jute Research Institute
BRRI: Bangladesh Rice Rescarch Institute
BTRI: Bangladesh Tea Rescarch Institute
BWDB: Bangladesh Water Development Board
FRI: Torestry Rescarch Institute
SRTIE: Sugarcane Rescarch and Training Institule

Sources:

Oram, Peter A., and Vishea Bindlish, Resource
Allocations to National Agricultural Rescarch:
Trends in the 19705, The Hague and Washington,
D.CoISNAR und [FPRI, November 1981,
ISNAR, IFARD & AOAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985,

Bangladesh Agricultural Research Council
(BARCQ). National Agricultural Research Plan
1954-1989. Bangladesh: BARC, May 1684,
Wennergren, Boyd [, Charles H. Antholt, and
Morris D. Whitaker. Agricultuzal Development
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0476

0010

0014

0018

0019

0026

0027

0050

0n73

093
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in Bangladesh. Boulder, Colorado: Westvicw
Press, 1984,

Wahid, Abdul. "State of Current Agricultural
Rescarch and Education in Pakistan.” Agriculture
Pakistan Vol. 19, No. 3 (1968): 261-285.

Gill, Gerard J. Operational Funding Constraints
on Agricultural Rescarch in Bangladesh. BAWC
Agricultural Economics and Rural Social Science
Papers No. 9. Dacca: Bangladesh Agricultural
Research Council (BARC), April 1981.
Bangladesh Agricultural Research Council
(BARQC). Manpower Planning and Development
in Agricultural Research. Dhaka: BARC,
September 1987,

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs, New York: Agricultural
Development Council, Inc., 1975.

Judd, M. Ann, James K. Boyce, and Robert .
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983, Mimeo.

Danicls, Douglas, and Barry Nestel, eds.
Resource Allocation to Agricultural Research.
Proceedings of a workshop held in Singapore 8-10
June 1981, Ottowa: [DRC, 1981.

Bengtsson, Bo, and Tedla Getachew, eds.
Strengthening National Agricultural Research.
Report froma SAREC workshop, 17317
September 1679, Part §: Background Documents;
Part H: Summary and Cenclusions. Sweden:
SAREC, 1980,

Oram, Peter A, and Mark Gieben. "Document
Summaries." ISNAR, The Hague, 1984,

Mimeo.

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
tarlow, U.K.: Longman, 1983.

Pray, Carl E., and Jock R. Andersen. Bangladesh
and the CGIAR Centers: A Study of Their
Collaboration in Agricultural Rescarch. CGIAR
Study Paper Number 8. Washington, D.C.: World
Bank, 1985.

Oram, Peter A, and Vishva Bindlish.
“Investment in Agricultural Rescarch in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” IFPRI,
Washington, D.C., January 1984. Mimco.
Bangladesh Agricultural Research Council
(BARC), ISNAR, and Winrock International.
Management of Human Resources in Agricultural
Research. Report of the International Workshop
on Management of Human Resources in
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FAO - CARIS. Agricultural Research in
Developing Countries - Volume 1: Research
Institutions. Rome: FAO ~ CARIS, 1978,

Ahsan, Ekramul. Bangladesh: Resources
Allocation in Agricultural Research.
Bangladesh: Bangladesh Agricultural Research
Council, n.d.

Moseman, AH., et al. Bangladesh Agricultural
Research System. Bangladesh: Ministry of
Agriculture and Fisheries, July 1950
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Resources Research and Development
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Research Manpower Development in South and
Southeast Asia. Proceedings of the Workshop on
Agriculture and Resourzes Research Manpower
Developmcnt in South and Southeast Asia, 21-23
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Los Banos, Philippines: PCARRD, 1983,

Joint Pakistan-American Agricultural Research
Review Team. Report of the Joint Pakistan
American Agricultural Research Review Feam.
Dacca: Bangladesh Agricultural Research
Ceuncil, April 1965.

Commonwealth Agricultural Burcaux (CADB).
List ¢f Research Workers in Agricultural Sciences
in the Commonwenlth 1981. Slough, England:
CAB, 1981.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
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1978.

Commonwealth Agricultural Burcaux (CAB).
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Proceedings of a workshop held in Singapore 8-10
June 1981, edited by Douglas Danicls and Barry
Nestel, pp. 129-136. Ottawa: IDRC, 1981,
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Dhaka: Bangladesh Agricultural Research
Council, ISNAR, and Winrock International,
1986.

Anh, Do. "Agricultural Research Management
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Bangladesh.” In Agriculture and Resources
Research Manpower Development in South and
Southeast Asia, pp. 201-206. Los Banos,
Philippines: Philippine Council for Agriculture
and Resources Research and Development,

1983.

Bangladesh Agricultural Research Council
(BARC). "Trogress Report Manpower Planning in
Agricultural Rescarch.” BARC, Dhaka, July
1986. Mimca.

Cushing, R.L. Master Plan Jor Bangladesh
Agricultural Rescarch Council Phase H. Dhaka:
Bangladesh Agricultural Rescarch Council,
November 1982,

Islam, Mohammad Zahirul. Directory of

0869

0878

0879
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Agricultural Scientists and Technologists in
Bangladesh. Dhaka: Bangladesh Agricultural
Rescarch Council, 1985,

Boyce, James K. "Agricultural Research in
Indonesia, The Philippines, Bangladesh, South
Korea and India: A Documentary History."
University of Minnesota Asian Agricultural
Research Review Project, July 1930, Mimeo.

Pray, C.E. "The Economics of Agricultural
Research in British Punjab and Pakistani Punjab,
1905-1975." PhD diss., University of
Pennsylvania, Pennsylvania, 1978,

Pray, C.E. "The Economics of Agricultural
Research in Bangladesh.” Bangladesh Journal of
Agricultural Economics Vol. 2 (December 1979): 1-
36.



e e
Barbados

1986

]
Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960 -6-4 .. .. .. .. ..
1965-6Y9 1 5 3 9 .. 9 286/285
1970) 2 5 19 26 . 26 17/800)
1471 2 6 19 27 . 27 177800
1472 2 6 19 27 . 27 17/800
1973 2 6 20 28 .. 28 17 /800
1074 2 6 22 30 . 30 17/800
1975 3 7 24 3 . 34 177800
1976 3 8 25 36 . 36 177800
1977 3 8 25 36 . 36 17/800
1975 3 8 26 37 . 37 17/800
1979 3 8 27 38 . 38 17/800)
1950 3 9 28 40 . 40 17/800
1951 3 9 28 40 . 40 17/800
1452 3 10 28 41 12 53 17/800
1983 3 1 29 43 10 53 17/800
1954 3 1 29 43 10 53 800
1983 3 11 29 43 6 49 800
1456
1960 6.4: FUAS-6Y: TYOS & 68
Expenditure LCU = Barbados Dollars
Constant 1980 USS (millions)
Current Lo U Constant 1950 : T
eriod/rear tmithions) LCUtnullions) Atlas rep Source
IU()H 4»1
TUns 6y .. .. .. .
1970 (.700 2,157 1.000 1.383 17
1471 0.690) 2.024 0.938 1.297 17
1y72 0510 2.315 1.073 1.484 17
19473 0.750 1.830 ().848 1.173 17
1074 0.770 1.398 0.648 .896 17
1975 1.890 3.001 1.391 1.923 17
1976 2.000 3.226 1.495 2.067 17
1477 2.440 3.782 1.753 2424 17
1975 2.55() 3.578 1.659 2.293 17
1979 2.720 3421 1.586 2.193 17
1950 2.830) 2.830) 1.312 1.814 17
1981 2.920 2577 1.185 1.639 17
19582 4.250 3411 1.581 2.186 17
1983 4.190 3.172 1.471 2.033 17
1984 2,538 1.623 (.845 1.169 800
1985 41818 3.234 1.499 2.072 800

1960-64: 1965-69:



Personnel Comments:
The figures from source 800 include the Research
Division of the Ministry of Agriculture, Food
and Consumer Affairs only. According to source
17 the following organizations ¢lso conduct
agricultural rescarch in Barbados: the Barbados
Sugar Industries Ltd. (1983 8 researchers.
source 744), the West Indies Central Sugar Cane

75

Breeding Station, and the Barbados unit of
the Caribbean Agricultural Rescarch and
Development Institute (CARDI).

CARDI was created in 1975. The following
professional staff development of the Barbados
unit of CARDI was reconstructed on the basis of
several annual reports and source 800.

1475 1975 1450 1951 1083 1984 1985
PhD NA 3 4 2 0 0 0
MSe NA 5 5 4 4 3 2
IS¢ A i 2 1 2 ! 2
Total 1 9 11 7 6 4 4
Source 342 341 343 KOO 355 BOO 348
Expenditure Comments: Nestel and Eduardo [ Trigo. The Hague: ISNAR,
The expenditure indicators represent Ministry of March 1984. B , L .
Agriculture, Food and Consumer Affairs research 0010 Boyce, Jdmcs. K., and l\‘(»h(-rt E. Evenson. National
b ) ’ ] ) ) and International Agricultural Rescarch and
expenditvr s only. The fluctuations in the carly Extension Provrams. New York: Agricultural
cighties arc caused by relatively large capital I)cvvlnplm-nl.'(fuuncil‘ Inc., 1975,
investments in certain vedrs. 0014 Judd, M. Ann, James K. Boyee, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Sources: I‘?C()nnmig (,;r()w_lh (fcnl(ir, Y-'II(‘ University, New
0017 ISNAR, IFARD & AOAD. Survey of National Haven, Connecticut, 1983, Mimeo,
Apricultural Rescarch Systems: Unpublished 0016 Oram, !ctvr AL, deld Vishva ?51:\dl|&.h. Resource
Questionnaire Responaes, ISNAR, The Hague, 411()(’11!1}»15 to i\.ahf).nul Agricultural Rcsyarch:
1985, Prends in the 19705, The Hague and Washington,
0285 Commonwealth Agricultural Burcaus (CAB). DC ISNAR fmd ll-l’{(l, N“‘"i”y‘b” 1981. )
List of Rescarch Workers in the Avricultural ()53 'l’vl'l‘.t‘l"'ll, Martin, and ]:'dxmrdu l'ngo, cd:?’: Canlllbm
Sciences in the Conmmonwealth and in the Iéenico f’” el Agro 1“,‘“”“ /‘hncrt{umi ) b””fmo” y
Republic of Ireland 1969, Slough, England: CAB, 1’('(5;&1‘!11'145 en la Década de 1980. San José:
1969, HCA, 1943,
0286 Commonwealth Agricultural Burcaux (CAB). 0063 ISN‘:\R' Report .t“ ‘{’C Buar’d of Directors of
List of Research Workers in Agriculture, Animul C;’”‘“l" Analysis, l"'l"‘l“’”_“)” and I”f‘f"’5f115 fo
Health i Torestry in th Commonwendth and Strengthen C’“"le Regional Capucity. The
in the Republic of Delund 1966 Slongh, England: Hague: ISNAR, 1985. ' .
CAB, 1966, 0073 Qram, l’ctcr./\., anq Vishva Bmdhsh.l
0800 Jeffers, LW, Personal communication. Deputy Invostmonl m Agr'lcull)uml RCS(‘:]rCh n
Chicef Agricultural Officer (Research), Ministry Developing ‘((’“,””'“5: ! rogress, I r()?lcms, and
of Agriculture, Food and Consumer Affairs. St. the D‘clt'rmln.)tl(jn of Prioritics. I'H)Rl’
George, Barbados, February 1958 Washmgl(m, I).(_,'Jammry 1984. Mllmco.
. 0102 Pinchinat, Antonio. Barbades Agricultural
. Research System — A Condensed Repor!. Santo
'A(‘idlh‘()nal References: L ] L Domingo: 1ICA, December 1980
0001 Trigo, Eduardo ., and Martin E. Puiciro. "Funding, 0103 Jeffers, J.P.W. "Agricultural Rescarch Profile,

Agricultural Rescarch.” In Report of a
Conference: Selected Issues in Ayricullural
Research in Latin America, cedited by Barry

Barbados.” Ministry of Agriculture, Food and
Consumer Affairs, Barbados, 1977. Mimeo.



76

0115

0129

0163

0172

0219

0244

0279

0287

0341

0342

Economic Commission for Latin America and the
Caribbean (ECLAC). Agricultural Rescarch
Policy and Management — Volumes 1 and 11,
Papers presented at the Workshop on
Agricultural Research Policy and Management,
26-30 September 1983, Port of Spain, Trinidad.
Trinidad: ECLAC, November 1984,

Caribbean Agricultural Rescarch and
Development Institute (CARDI - Barbados Unit.
Annual Report 1985. St. Michael, Barbados:
CARDI, 1985.

CGIAR. "National Agricultural Research.”
CGIAR, Washington, D.C., 1985, Mimco.

Trigo, Eduardo. Background matenal. ISNAR.
The Hague, n.d.

Department of Agriculture, Natural Resources
and Rural Development (DARNDR), and 1ICA,
"Réunion Technique Régionale sur los Systiémes de
Recherche Agricole dans tes Antilles.” DARNDE
and IICA, Port-au-Prince, Haiti,
November/December 1977, Mimeo.
Commonwealth Agricultural Burcaus (CAB).
List of Research Workers in the Avricultural
Sciences in the Commonaealth and in the
Republic of Treland 1975, Slough, England: CAB,
1975.

Commonwealth Apricultural Burcans (CAB),
List of Resewrch Workers in the Awricultural
Sciences in the Commonweath and in the
Republic of Treland 1972, Slough, Enpland: CAB,
1972.

Commaonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Torestry in the Briti<h
Commonwealth, the Republic of Swudan and the
Republic of Ireland 1959, Slough, England: CAB,
1959,

Caribbean Agricultural Rescareh and
Development Institute (CARDID. Awnul Report
1977-1978. St Augustine, Trinidad & Tobago:
CARDI, November 1975,

Caribbean Agricultural Rescarch and
Development Institute (CARDI. CARDI 1976-

0343

0344

0315

0348

0350

0353

0354

()355

0356

0365

0744

1981: Report of the Chairman. St. Augustine,
Trinidad & Tobago: CARDI, 1982.

Caribbean Agricultural Research and
Development Institute (CARDI). Annual Report
1980. St. Augustine, Trinidad & Tobago: CARDI,
1981.

Caribbean Agricultural Research and
Development Institute (CARDI). Annual Report
1980 - Barbados Linil. Barbados: CARDI, 1982.
Caribbean Agricultural Research and
Development Institute (CARDI). Annual Report
1981 - Barbados Unil. Barbados: CARDI, 1582.
Caribbean Agricultural Research and
Development Institute (CARDI). Annual Report
1985 - Buarbados Unit. Barbados: CARDI, 1985.
Caribbcan Agricultural Research and
Development Institute (CARDI). Annual Report
1984 ~ Barbados Unil. Barbados: CARDI, 1984.
Caribbean Agricultural Research and
Development Institute (CARDI). Paper Presented
at a Meeting of the Governing Body of CARDI on
lanuary 29, 1982, Ruasseterre, St. Kitts. St.
Augustine, Trinidad: CARDI, 1982.

Caribbean Agricultural Research and
Development Institute (CARDI. Annua! Report
Research and Developrient 1983--84: Highlights.
St. Augustine, Trinidad: CARDI, 1984,
Caribbean Agricultural Research and
Development Institute (CARDI. Reseurch and
Development Sumanary 1982-83. St. Augusting,
Trinidad: CARDI, 1983,

Caribbean Agricultural Research and
Development Institute (CARDI). Rescarch and!
Development Summary 1963-84. St. Augustine,
Trinidad: CARDI, 1984,

Trigo, Eduardo, and Guillermo E. Gélvez. “Trip
Report of the CIAT and 1ICA Mission to the
Caribbean English-Speaking Countrics for
UNDP." 1979. Mimco.

Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, UK.
Longman, 1986.



‘Belgium

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-64 .. . . . . 478 282/852
1965-€4 . . . . . 648 852/10
1970 .

1971

1972

1973

1974

1975 . - . - .- .

1976 . - . - . 546 283
1977 v . . . .- -

1978

1979

1980) . . . » . .- .-

1981 . . . . - 496 376
1982 . . . . .

1983

1984

1985

1986

1960- 64: 1960 & #3 1965-69: 1965, 67 & 69

Expenditure L.CU = Belgium Francs

Constant 1980 US$ (millions)
Current LCU Constant 1980 e - —
Period/Year (millions) [.CU(millions) Atlas PPP Source

1960)-61 274.017 724.370 25.099 19.213 282/398
1965-69 . . .. .

1970 . . . ..

1971 538.500 1016.038 32.205 26.949 509
1072 . . . .

1973

1974 . . . .

1975 964.800 1264.482 43.813 33.539 513
1976 . . . .

1977

1978

1979

1980 . . . .

1981 1652.000 1571.836 54.463 41.691 376
1982 . . - .

1983

1984

1965

1986

1960-64: 1960 & 63 1965-69:






0558

0559

0574

0601

0602

06

6

OECD. Country Reports on the Organisation of
Scientific Research: Belgium. Paris: QECD,
October 1963.

OECD. Reviews of National Scienc
Belgium. Paris: OECD, 1966,
OECD. Intellectual Investment in Agriculture for
Economic and Soctal Development.
Documentation in Food and Agriculture No. 60).
Paris: OECD, 1un2.

OECD - STHD Data Bank. "Public Funding of
R&D by Socio-Economic Objective.” Tables.
OLECD, Paris, April 1987, Mimco.

OECD - STHD Data Bank. ' R&D Expenditure in
the Higher Education and Private Non-Profit
Sectors.” Tables. OECD. Pasis, April 1087,
Mimeo.

EUROSTAT. Gueernment Iinancing of Rescarch

Policy:

0706

0707

0886

79

and Development 1975-1984. Luxembourg: Gifice
des Publications Officiclles des Comrnunaulés
Européennes, February 1985,

EUROSTAT. Government Financing of Research
and Development 1975-1985. Luxembourg: Office
for Official Publications of the European
Communities, 1987.

OECD - STHD Data Bank. "Ré&D Expenditure in
the Higher Education and Private Non-Profit
Sectors: Higher Education, Agricultural Sciences,
General Universities Funds.” Table. OECD,
Paris, June 1987, Mimco.

Evenson, Robert E., and Yoav Kislev. “Investment
in Agricultural Rescarch and Extension: A Survey
of International Data.” Economic Development
and Cultural Change Vol. 23 (April 1975): 507~
521.



Belize

Personnel

Period/Year

PhD MSce BSc Subtotal Expat Total Source

1960-64
1965-69
1970
1671
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

. . 13 242
N . 16 27/115

1960-64:

Expenditure

1965-69:

LCU = Belize Dollars

Period/Year

Constant 1980 US$ (millions)

Current LCU Constant 1980
(millions) LCU(millions) Atlas PPP Source

1960 54
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1960-64:

1965-69:



Personnel Comments:

The personnel figures have been constructed as follows:

81

1977 1978 198) 1981 1982 1983 1984
MNK
DOA/RD 4 NA 5 NA 10 NA NA
TRDP - Rice Research 4 NA 3+ NA NA
CARDI 5 (4] 3 [3) 3 3
Total NaA NA 13 NA 16 NA NA
Source 243 341 242 342 27 355 354/
115* 352
[ 1= estimated or constructed by authors.
In addition to the rescarch institutes included in in the Cominonwealth 1981. Slough, England:
the table above, two private agricultural research CAB, 1981.
institutes operate in Belize, namely, the Sugar .
Cane Research Station of the Belize Sugar Additional References: '
. o . - 0017 ISNAR, IFARD & AOAD. Survey of National
Industries Lid. (1 researcher in 1986, source 242, X , e .
_searchers in 1983, source 17) 1 Cari Agricultural Research Systems: Unpublished
and 3 r_searchers in 1983, ,,ou’xu. and Caricom Questionnaire Responses. ISNAR, The Hague,
Farms Ltd. (1 researcher in 1733, source 17). 1985.
0063 ISNAR. Report to the Board of Directors of
Expenditure C- muments: CARDI: Analysis, Evaluation and Proposals to
Although source 17 miavided expenditure data, it Sirengthen CARDI's Regional Capacity. The
was not possible ta derive an expenditure figure Haguc: ISNAR, 1985.
T poss \ o e }’% _ ¢ g 0213 Commonwealth Agricultural Burcanx (CAB).
consistent with the personnel figures. List of Rescarch Workers in the Agricultural
Sciences in the Commonwealth and in the
Acronyms arid Abbrevistions: Republic of Ireland 1978. Slough, Fngland: CAB,
y ! 5 5
CARDI: Caribbean Agriculturai Research and 1978.
Development Institute 0287 Commonwealth Agricultural Burcaux (CAB).
DOA/RD: Departmant of Agricuitire - Research List of Rescarch Workers in Agriculture, Animal
Division Health and Forestry in the British
MNR: Ministry of Natural Resources Commonwealth, the Republic of Sudan and the
TRDP: Toledo Rural Development Project Republic of Ireland 1959. Slough, England: CAB,
I ; 5 5
1959.
Sources: 0341 Caribbean Agricultural Rescarch and
0027 Harvey, Nigel, ed. Agricultural Rescarch Development Institute (CARDI). Annual Report
Centres: A World Directory of Organizations and 1977—7978{. St. Augus(tme, Trinidad & Tobago:
Programmes. Seventh Edition, Two Volumes. C'\RDI' I\ovcmbcr 1978.
Harlow:, U.K.: Longman, 1983. 0342 Caribbean Agricultural Research and
0115 Economic Commission for Latin America and the De /clo)pmcnl Institute (CARDI). CARDI 1976~
Caribbean (ECLACQ). Agricultural Rascarch 1951‘: Report of the Chairman. St. Augustine,
Policy and Management - Volumes [ and 1. Tr”‘.’d“d & Tot?agoz CARDI, 1982.
Papers presented at the Workshop on 0343 Caribbean Agncul'tural Research and
Agricultural Research Policy and Management, DCVCIQP”‘C’“ Institute (CARDI). Annual Report
26-30 September 1983, ort of Spain, Trinidad. 1980. 5t. Augustine, Trinidad & Tokzgo: CARDI,
Port of Spain, Trinidad: ECI.LAC, November 1984, ]98?' .
0352 Caribbean Agricultural Rescarch and

0242 Commonwealth Agricultural Burcaux (CAB).

List of Research Workers in Agricultural Sciences

Development Institute (CARDI). Annual Report



0353

0354

1983-1984 — Belize Unit. St. Augustine, Trinidad:
CARDI, 1984,

Caribbean Agricultural Research and
Development Institute (CARDI, Paper Presented
at a Meeting of the Governing Body of CARDI on
January 29, 1982, Basseterre, St. Kitts. St.
Augustine, Trinidad: CARDI, 1982.

Caribbean Agricultural Rescarch and
Development Institute (CARDI). Annual Report

(355

0356

Research and Development 1983-84: Highlights.
St. Augustine, Trinidad: CARDI, 1984,
Car’bbean Agricultural Rescarch and

o clopment Institute (CARDI). Research and
Development Summary 1982-83. 5t. Augustine,
Trinidad: CARD), 1983.

Caribbear Agricultural Research and
Development Institute (CARDI). Research and
Development Summary 1983-84. St. Augustine,
Trinidad: CAKDI, 1984,



Benin

o S ]
Personnel
Period/Year PhD MSe BSc Subtotal Expat Total Source
1960 -04 .. . . . .. ..
1965-69 .. . .. . . 13 653
1970 . .. .. .. .. 15 17
1971 . .. . . .. 15 17
1972 . . .. . . 19 17
1973 . . . . .- 21 17
1974 .. .. .. .. .. 26 17
1975 . - .- . . 2 17
1976 . . . . . 30 17
1977 . . . . . 32 17
1978 . - . . . 35 17
1979 . . . . v 36 17
1980 .. . . e .. 40 17
1981 .. . . . . 42 17
1982 . . . " . 42 17
1983 6 31 15 52 4 56 17
1984 . . . . .- .
1985
1986
1960-64: 1965-69: 1966
Expenditure LCU = CFA Francs
Constant 1980 US$ (millions)
Current L.CU Constant 1980
Period/Year (millions) L.CUtmillions) Atlas rrp Source
1960~ 64
1965-69 .. .. .. ..
1970 273.000 649.308 2.938 5.092 17
1971 283.700 648.625 2.935 5.087 17
1972 316.800 689.948 3.122 5.411 17
1973 290.400 594.098 2.689 4.659 17
1974 285.800 511.285 2.314 4.010 17
1975 379.200 626.818 2.837 4916 17
1976 395.100 571.892 2.588 4.485 17
1977 425,500 568.595 2.573 4,459 17
1978 406.200 513.340 2.323 4.026 17
1979 474.700 515.674 2469 4.279 17
1980 362.600 362.600 1.641 2.844 17
1981 358.300 354,619 1.605 2.781 17
1982 341.108 275.722 1.248 2.162 466
1983 319.92. 222.667 1.008 1.746 466
1984 . .. . .
1985
1986

1960-64: 1965-69:


http:513.3.10

Personnel Comments:

The personnel figures given by source 17
represent all agricultural researchers under the
responsibility of the 'Département de la
Recherche Agronomique’ (DRA), which at the
time of the questionnaire was in transition from
the 'Ministere des Enseignements Moyen et
Suvpericur’ to the 'Ministere du Développement
Rural et de I'"Action Cooperative'. It s
understood that DRA nearly all
ag icultural research in DRA's
personnel figures seem a reasonable measure of
the total number of rescarchers within the
NARS.

As in many former French colonies, the
agricultural research system was not nationalized,
and subsequently reorganized, until the early
seventies.

According to source 653 the following
institutes were involved in agricultural rescarch
in 1966: IRAT/IFAC (5 rescearchers), IRHO (7
rescarchers), and IRCT (1 rescarcher). Source 431
indicates that the following organizations were
conducting agricultural research in Benin in
1972: IRAT, IRCT, IRHO, IFAC and 'Laboratoire
des Péches'. The total number of researchers (17)
working at these institutes, according to source
431, approximates the number given by source 17
for the same year, namely 19. The same can be
said for the expenditure figures given by both
sources.

covers
Benin, so

Expenditure Comments:
The 1970-81 expenditure figures are based on the
ISNAR & IFARD questionnaire (source 17). The
expenditure figures represent all agricultural
rescarch under the responsibility of DRA and
incluce external funding.

Acronyms and Abbreviations:

DRA:Département dela Recherche Agronomique

IFAC: Institut Francais de Recherches Fruitieres Outre-
Mer

IRAT: Institut de Recherches Agronomiques Tropicales
ct des Cultures Vivritres

IRCT: Institut de Recherche du Coton et des Textiles
Exotiques

IRHO: Institut de Recherches pour les Huiles et
Oléagincux

Sources:

0017 ISNAR, IFARD & AOAD. Survey of National
£.yricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

0466 World Bank — West Africa Agricultural Rescarch
Review Team. "National Agricultural Research
Systems (NARS): A Regional Appraisal and
Selected Issues.” World Bank, Washington, D.C.,
August 1986. Mimco.

0653 Webster, B.N. Index of Agricultural Research
Institutions and Stations in Africa. Rome: FAO,
n.d.

Additional References:

0010 Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Lxtension Programs. New York: Agricultural
Development Council, Inc., 1975,

0016 Oram, Peter AL, and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Haguc and Washington,
D.C.: ISNAR and IFPRI, November 1981.

0023 Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Overview. Working Paper
No. 4. The Hague: ISNAR, October 1985.

0027 Ilarvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

0068 Conte, Stephan. "West Africa Agricultural
Rescarch Data Base Building Task: Termination
Report.” World Bank, Washington, D.C., 1985.
Mimeo.

()73 Oram, Peter A., and Vishva Bindlish.
"Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities." 1FPRI,
Washington, D.C., January 1984. Mimco.

0086 World Bank. "West Africa Agricultural
Researe®. Review - Country Studies.” World
Bank, Wa«hington, D.C., 1985. Mimco.

0088 Swanson, Burton E., and Wade F. Reeves.
"Agricultural Rescarch West Africa: Manpower
and Training.” World Bank, Washington, D.C,,
November 1985, Mimeo.

0089 Oram, Peter. "Report on National Agricultural
Rescarch in West Africa.” IFPRI, Washington,
D.C,, February 1986. Mimco.

0163 CGIAR. "National Agricultural Rescarch.”
CGIAR, Washington, D.C., 1985. Mimeo.



0165

0175

0266

0360

0373

0400

Evenson, REE, and Y. Kislev. Agriculural
Research and Productivity. New Haven: Yale
University Press, 1975.

Cooper, St.G.C. Agricultural Research in
Tropical Africa. Kampala. East African
Literature Bureau, 1970.

UNESCO. Nutional Science Policies in Africa.
Science Policy Studics and Documents No. 31.
Paris: UNESCO, 1974.

Cooper, St.G.C. "Towards Trained Manpower for
Agricultural Research in Africa.” Paper
presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Assuriation for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August—4 September 1971.
Groupement d'Etudes et de Recherches pour le
Développement de I'Agronomic Tropicale
(GERDAT). Rapport Général ' Activité pour
1982. Paris: GERDAT, 1983.

UNESCO. The Promotion of Scientific Activity
ir: Tropical Africa. Science Policy Studies and
Documents No. 11. Paris: UNESCO, 1969,

0431

0532

0589

0654

0852

0886

85

Current Agricultural Rescarch Information
System (CARIS). Directory of Agricultural
Research Institutions and Projects in West Africa
~ Pilot Project 1972-73. Rome: FAQ, 1973,
UNESCO Ficld Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970.
Kassapu, Samuel. Les Dépenses de Recherche
Agricole dans 34 Pays d'Afrique Tropicale. Paris:
Centre de Développement de 'OCDE, 1976.
Office de 1a Recherche Scientifique et Technique
Outre-Mer (ORSTOM). Rapport d'Activité 1967.
Paris: ORSTOM, 1969.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Rescarch and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507—
521.



m
Bermuda

Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
19606 . .. . .. .. ..
1965-69 1 2 1 4 . 4 286/285
1970 .. . . . .. .
1971 1 3 1 5 .. 5 279
1972 . . . . .
1973 . . .. . . .
1974 2 2 0 4 - 4 244
1975 .. . v . .
1976 . .
1977 2 2 1 5 5 243
1978 .
1979 .. . . . . .
1980 3 3 1 7 . 7 242
1981 . . . i .
1982
1983
1984 .. .. .. .. .. .
1985 . . .. .. .. 4 744
1986 .. .
1960)-64: 1805 £0- 1965 & 68
Expenditure LCU = Bermuda Dollars
Constant 1980 US$ (millions)
Curreni ! CU Constant 1980 - BERa
Period/Year (millions) LCU(millions) Atlas pPPrp Sotrce

1960-614
1965--69
1970
1971
1672
1973
1974
1975
1976
1977
1978
1979
198()
1981
1982
1983
1984
1985
1986

196()-64: 1965-69:



Personnel Comments:

These figures refer to the Department of
Agriculture and Fisheries.

In addition to the Department of
Agriculture and Fisheries, there is the Bermuda
Biological Station for Research, Incorporated, an
independent research center involved in both
research and education. Total graduate staff: 12 in
1985 (source 744).

Sources:

Commonwealth Agricultural Bureaux (CAB).
List of Rescarch Workers in Agricultural Sciences
in the Commonwealth 1981, Slough, England:
CAB, 1981.

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Ayricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1978, Slough, England: CAB,
1978.

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Agricultiral
Sciences 1 the Commaonieealth and in the
Republic of Ireland 1975, Stough, England: CAB,
1975.

Commonwealth Agricultiral Burcaux (CAB).
List of Research Workers in the Agricultural
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Sciences in the Commonwealth and in the
Republic of Ireland 1972. Slough, England: CAB,
1972.

Commonwealth Agricultural Bureaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ircland 1969. Slough, England: CAB,
1969.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the Commonwealth and
in the Republic of Ireland 1966. Slough, England:
CAB, 1966.

Agricultural Research Centres: A World
Directory of Orgenizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.;
Longman, 1986.

Additional References:

Harvey, Nigel, od. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the British
Commonwealth, the Republic of Sudan and the
Republic of Irelund 1959. Slough, England: CAB,
1959.



Bolivia

L - R M
Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 . . . . . 129 10
1963-69 . .. . .. . .
1970 . .. .. .. .. 61 10
1971 .. . . . . 60 10
1972 . .. . . .. 48 10
1973 . . .. .. .. 49 10
1974 .. . . .. . .
1975 . .. . . .. 48 16
1976 . . . . . 50 95
1977 . . .- 50 7 57 721
1978 . . . 67 7 74 721
1979 . " .. 75 7 82 721
1980 . .. . 101 13 114 721
1981 . .. . . i -
1982 . .. .. . .. 103 27
1983 2 R 54 87 17 104 17
1934 . .. . .. .. .
1985
1986
1960-64: 1962 1965-69:
Expenditure LCU = Bolivian Pesos (1980)
Constant 1980 US$ (millions)

Current LCU Constant 1980
Pertod/ Year (millions) L.CU(millions) Atlas rrp Source
1960)-64 2.851 25.955 C.605 1.717 10
1965-69 .. .. . .
1970 10.440 70.067 1.634 4.636 1
1971 10,913 69.955 1.631 4.629 1
1972 10.511 55.91( 1.304 3.699 1
1973 15.208 57.173 1.333 3.783 1
1974 24.535 58.417 1.362 3.865 1
1975 24.820 55.402 1.292 3.666 1
1976 24.880) 51.405 1.199 3.401 721
1977 46.480) 86.555 2.018 5.727 721
1978 55.780) 91.593 2136 6.061 721
1979 56.78() 78.861 1.839 5.218 721
1980 68.020 068.020 1.586 4.5 721
1981 . .. . .
1982 .. . . ..
1983 459.556 33.608 ().784 2,224 17
1984 .. .. . ..
1985
1986

1960)-6:4: 1962 1965-69:



Personnel Comments:

It is presumed that the numbers of researchers
presented here represent those working «t the
'Instituto Boliviano de Tecnologia Agropecuaria’
(IBTA) only. Additional institutions undertaking
agricultural research but not included in the
indicator series were reported by source 17 as
Centro de Investigaciones de Agricultura Tropical
(CIAT) (1982: 32 researchers, source 27), Centro de
Investigaciones Fitoecogenéticas, Estacién
Experimental Abapo Izozog de las Fuerzas
Armadas, and several universities (1985: 18
rescarchers, source 744).

Expenditure Comments:
The expenditure figures represent IBTA only.

Acronyms and Abbreviations:

CIAT: Centro de Investigaciones de Agricultura
Tropical

IBTA: Instituto Boliviano de Tcenologia Agropecuaria

Sources:

Trigo, Eduardo J., and Martin E. Pifciro. "Funding
Agricultural Research.” In Report of a
Conference: Selected Issues in Agricultural
Research in Latin America, edited by Barry
Nestel and Eduardo J. Trigo. The Hague: ISNAR,
March 1984.

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washingion,
D.C.: ISNAR and IFPRI, November 1981.
ISNAR, IFARD & AOAD. Survey of Nationa!
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Harvey, Nigel, ed. Agricultural Res .- .
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Centres: A World Directory of Organizations and
Programmes. Seventh Editiun, Two Volumes.
Harlow, U.K.: Longman, 1983.

FAO - CARIS. Agricultural Research in
Developing Countries — Volume 1: Research
Institutions. Rome: FAQ - CARIS, 1978.
Ministerio de Asuntos Campesinos y
Agropecuarios. “Gastos para la Investigacién en
Agricultura, Forestal y Pesca en Bolivia." Table.
Bolivia, n.d. Mimco.

Additional References:

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply.*
Economic Growth Center, Yale University, MNew
Haven, Connccticut, 1983. Mimeo.

Pifeiro, Martin, and Eduardo Trigo, eds. Cambio
Téenico en el Agro Latino Americano - Situacién y
Perspectivas en Lo Décadu de 1980, San josé:
HCA, 1983,

Oram, Peter A, and Vishva Bindiish.
“Investment in Agricultural Rescarch in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” IFPR],
Washington, D.C, January 1984. Mimeo.
Evenson, R.E., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

Trigo, Eduardo. Background material. ISNAR.
The Hague, n.d.

Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.:
Longman, 1986.

Evensor:, Robert E., and Yoav Kislev. Investment
in Agricultural Rescarch and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507-
R21.
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Botswana
M

Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960)-61 1 10
1965-69 9 286/10
1970 .. . . 17 532
1971 5 5 12 22 . 22 279
1972 . 1 23 24 589
1973 . .. .. .
1974 3 8 14 25 25 244
1975 " . .
1976 . . . .
1977 6 7 13 26 26 243
1978 . . . .
1979 - . . .. .
1950 1 2 9 12 28 40 104
1981 . .
1982 .. .. .. 48 17
1983 14 21 33 54 235
1984 18 29 32 61 3
1985 20 31 31 62 445
1986 8 6 15 19 34 720
1960-64: 1961 1965 69: 1905 & 67
Expenditure LCU = Pula
Constant 1980 USS$ (millions)

Current [L.CU Constant 1980 -
Period/Year (millions) LCU(millions) Atlas Ppr Source
1960-64 0.016 0.071 0.077 0.123 10
1965-69 0.137 0.503 ).548 0.870 589/10
1970 0.288 0.949 1.034 1.642 17
197] 0.31Y (0.968 1.055 1.676 17
1972 . .. . .
1973 051 1.007 1.098 1.743 17
1974 0.863 1.469 1.600 2.541 17
1975 0.534 0.819 .892 1416 17
1976 0.730 .990 1.079 1.713 17
1977 0.795 1.114 1.214 1.927 17
1978 1.071 1.176 1.281 2.034 17
1979 1.561 1.452 1.583 2513 17
1980) 3.027 3.027 3.298 5.238 17
1981 3432 3.362 2,664 5.818 17
1982 4473 4.262 4.645 7.375 17
19583 3.667 3.285 3.579 5.683 17
198 3.021 2.608 2.842 4.512 3
1985 4.469 3.739 4.074 6.470 720
1986 5.528 . . . 720

1960-64: 1961

1965-69: 1966 & 69



Personnel Comments;
Agricultural research in Botswana falls under the
responsibility of the Department of Agricultural
Research (DAR) of the Ministry of Agriculture
(MOA). DAR consists of four administrative
units: the Arable Crop Rescarch Division
(ACRD), the Animal Production and Range
Research Urnit (APRU), the Estate Management
Unit, and the Laboratory Services Unit. A 1980
figure of 26 rescarchers (7 PhD, 8 MSe, and 11 BSe)
is reported by source 2420 This figure was
excluded, however, because it appears to cover
only established posts and omits project posts. For
the same year, source 104 gives a total of 40
researchers, of which 15 are on project postings.
According to source 105, all project postings are
filled by expatriates. Thev were added to the 13
established post oxpatriates (sources 104 and 105)
to give a total of 28 expatriates. Until the carly
1970s, all

expatriates. It is only during the last 1) years that

agricultural  researchers  were
nationals have been appointed o rescarch
positions.

The 1986 personnel figure indicates a
dramatic decline in the numoer of researchers ~
both nationals because,
according to source 720: 1) quite a few nationals
are away on training, 2) there has been a
reduction of the number of expatriate posts,

and expatriates -

3) some expatriate posts are vacant, and ) there
have been delays in project implementation.

Expenditure Comments:
The expenditure figures given by source 17 are,
according to this source, only estimates and may
differ from actual expenditures. All expenditure
figures refer to the Department of Agricultural
Research ot the Ministry of Agriculture.

Sources:

SADCC, and DEVRES, Inc. Agricultural
Research Resowrce Assessment in the SADCC
Countries, Volume II: Country Report Botswana.
Washington, D.C.; DEVRES, Inc., January 1985,
Boyce, James K., and Robert E. Evenson. National
and International Agricultural esearch and
Extenston Programs. New York: Agricultural
Dcvclnpnwnl Council, Inc., 1975,

0017 ISNAR, IFARD & AOAD. Survey of National
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Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Oland, Kristian. "Agricultural Rescarch in
Botswana.” Gaborone, August 1980. Mimeo.
FAO. "Trained Agricultural Manpower
Assessment (TAMA): Original Answer Sheets.”
FAQ, Rome, 1982, Mimceo.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Conpnonwealth and in the
Repuolic of Ireland 1978, Slough, England: CAB,
1978,

Commonwealth Agricultural Burcaux (CAB),
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1975, Slough, England: CAB,
1975.

Commonwealth Agricuitural Burcaux (CAB),
List of Resea. h Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1972, Slov h, England: CAB,
1972,

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Porestry in the Commonzvealth and
in the Republic of Ireland 1966. Slough, England:
CAB, 1966.

Swanson, Burton E., and Wade H. Reeves,
"Agricultural Rescarch Eastern and Southern
Africa: Manpower and Traming.” World Bank,
Washington, D.C. august 1986. Mimeo,
UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970,
Kassapu, Samucl. Les Dépenses de Recherche
Agricole dans 34 Pays d"Afrique Tropicale. Paris:
Centre de Développement de 'OCDE, 1976,
Gollifer, D.E. Personal communication. Director
of Research, Department of Agricultural
Research. Gabarone, Botswana, October 1986.

Additional References:

SADCC, and DEVRES, Inc. Agricultural
Research Resource Assessment in the SADCC
Countries, Volume I: Regional Analysis and
Strategy. Washington, D.C.: DEVRES, Inc.,
January 1985.

Judd, M. Ann, James K. Boyee, and Robert E.
Evenson, "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983, Mimeo.

Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981,
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Bengtsson, Bo, and Tedla Getachew, eds.
Strengthening National Agricultural Rescarch.
Report from a SAREC workshop, 10-17
September 1979. Part 1: Background Documents;
Part II: Summary and Conclusions. Sweden:
SAREC, 1980.

Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Querview. Working Paper
No. 4. The Hague: ISNAR, October 1985.
Harvey, Nigel, ed. Agricultural Research
Centres: A World Dircctory of Organizations and
Progrummes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1783,

ICRISAT. "Botswana.” ICRISAT, 1980. Mimeo.
Association for the Advancement of Agricultural
Sciences in Africa (AAASA). Proceedings of the
Workshop on Agricultural Research
Administration, Nairobi, Kenya, 27-30 June 1977.
Proccedings Series PE-4. Addis Ababa, Ethiopia:
AAASA and IDRC, August 1979,

Cooper, St.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Bureau, 1970,

SADCC. SADCC Agricultural Research
Conference Gabarone Botswana. Scbele,
Botswana: SADCC, April 1984.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agricultural Sciences
in the Commonweualth 1981. Slough, England:
CAB, 1981.

Oland, K. "Agricultural Rescarch in Botswana."
In Strengthening National Agriculiural
Research. Report from a SAREC workshop, 10-17
Scptember 1979, edited by Bo Bengtsson and

Getachew Tedla, pp. 7-19. Sweden: SAREC, 1980,

Ministry of Agriculture - Animal Production
Research Unit. Ten Years of Animal Production
and Range Research in Botswana. Gaborone,
Botswana: Ministry of Agriculture, 1980.
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0446

0467
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Cooper, 5t.G.C. "Towards Trained Manpower for
Agricultural Resecarch in Africa." Paper
presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August-4 September 1971,

SADCC, and DEVRES, Inc. SADCC Region
Agricultural Research Resource Assessment —
Data Base Management Information System:
Diskettes and User's Guide. Printouts.
Washington, D.C.: SADCC, and DEVRES, Inc,
nd.

Kyomo, M.L. "Agricultural Rescarch in Eastern
and Southern Africa: Issues and Priorities.”
Southern African Centre for Cooperation in
Agricultural Research of SADCC, Gabarone,
Botswana, 1986. Mimeo.

DEVRES, Inc. The Agricultural Rescarch
Resource Assessment Pilot Report for Botswana,
Malawi and Swaziland. Washington, D.C.
DEVRES, Inc., November 1983,

Webster, B.N. Index of Agricultural Research
Institutiors and Stations in Africa. Rome: FAQ,
nd.

Kimura, J.H. "Financial and Administrative
Management of Research Institutions in Eastern
and Southern Africa: Report on Responses to a
Questionnaire.” In Promotion of Technology
Policy and Science Management in Africa, edited
by Karl Wolfgang Menck and Wolfgang Gmelin.
Bonn: Deutsche Stiftung fiir internationale
Entwicklung (DSE), 1986.

Evenson, Robert E.,, and Yoav Kislev. Investnient
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
Ne. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
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‘Brazil L
]

Personnel

Period/Year PhD MSe BSc Subtotal Expat Total Source

1960)-64

1965-69

1970 . . . . . .

1971 . . . - . 1920 108

1972

1973

1974 . .- . . . .

1975 . . - . . 2442 14

1976 v . . . . 2529 16

1977 . .- . . . 2496 16

1978 - . - . . 2554 16

1979 210 1145 1372 2727 . 2727 26

1980 . . . . .. 2935 303

1981 . . . . . 3426 26

1982 . . . - . 3714 264

1983 481 1763 1900 4144 k)| 4175 17

1984 .. . . . . .

1985 651 1896 1314 3861 . 3861 725

1986 .. .. . .. .

1960-64: 1965-69:

Expenditure LCU = Cruzeiros
Constant 1980 US$% (millions)

Current LCU Constant 1980 —

Period/Year (millions) LCU(millions) Atlas rpp Source

1960-64

1965-69

1970

1971

1972

1973 . . . .

1974 382.200 4851.051 98.834 150.001 106

1975 745.400 6994.309 142.500 216.274 106

1976 1371.600 8774.202 178.763 271.311 106

1977 2193.700) 9696.252 197.549 299.822 106

1978 380)9.700 11682.131 238.008 361.228 106

1979 6478.277 12604.209 256.795 389.740 172

198() .. .. .. ..

19581 18973.000 9719.775 198.028 30:0.549 26

1982 .. .. . ..

1983

1984

1985

1986

1960 64: 1965-69:
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Personnel Comments:
EMBRAPA is the major agricultural research
organization in Brazil. It comprises nearly all
agricuitural research activities at the federal level,
except some imrortant coramodily rescarch
institutes for colio~ and sugar. In addition to
agricultural research at the federal level, a

significant amount of agricultural research is also
performed at the state level. In SZo Paulo, Parand,
and Rio Grande do Sul, state-level a rricultural
rescarch systems existed long before EMBRAPA
was created in 1974,

Some of the figures can be broken down as
follows:

1979 1980 1681 1982 1583 1984 1985 1986
EMBRAPA 448 1553 1576 1597 1610 1619 1650 NA
State Organizations 674 705 857 954 1216 NA
Integrated Programs 605 o1’ 963 1163 1349 NA [2211] 2211
Tovtal 27 2805 3426 3714 4175 NA 3861 NA
Source 26 303 26 254 17 725 725 725
[ ] = estimated or constructed by authors.,
A detailed dreakdown of EMBRAPA research personnel is provided below.
74 75 76 77 ‘78 '79 80 ‘81 ‘82 '83 ‘84 ‘85
PhD 15 27 36 37 89 123 162 196 226 268 298 363
MSc 153 178 194 188 6499 777 582 RN 968 986 100 1017
BSe 724 +32 1198 1086 548 548 509 439 103 355 320 275
Total 872 1037 1328 1311 1336 118 1553 1576 1597 1609 1619 1650
Source 70 70 70 70) 70 70 70 70 70 726 726 726
Expenditure Comm :nis:
The 1981 expenditure figure (in Cr. 1,000 is constructed as follows:
Federal State
Government Government Total
EMBRADPA 14,754,979 14,794,979
State Organizations 701,165 1,943,349 2,644,514
Integrated Programs 361,102 1.113,829 1,477,931
Spccial Projects 55,472 55,472
Total 15,915,718 3,057,178 18,972,854

Agricultural research outside EMBRAPA is
poorly documented. This i981 estimate should be
treated with some care as the EMBRAPA figure it

includes conflicts with the estimite given by
sottrce 71,
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1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

EMBRAPA 151 411 807 1277 2028 3988 8004 16380 41716 74559 214152 769707

Source 71 71 71 71 71 71 71 71 71 726 726 726
EMBRAPA's 1474 to 1985 research 0725 Alves, Eliseu, and Elisio Contini. "A

expenditures (in millions of current LCUs) is Modernizagio da Agricultura Brasileira.

. EMBRAPA, Brazil, 13 March 1987. Mimco.
provided alove.

Acronyms and Abbreviatiens: 0001 ?ddm?on‘,ﬂ Refcrcnceg S (TSN SR

S A ! ey Lo rigo, Eduardo J., and Martin E. Pificiro. "Funding

EMBRAPA: Empresa Brasileira de Pesquisa Agricultural Rescarch.” In Report of a
Agropecudria (Brazilian Agricultural Research CE T ‘ e ! .

6 ) onference: Selected Issues v Agricultural
Corporation) Rescarch in Latin America, edited by Barry

Nestel and Eduardo ]. Trigo. The Hague: ISNAR,
Sources: March 1984.

0014 Judd, M. Ann, James K. Boyee, and Robert E. 0010 Boyce, James K., and Robert E. Evenson. National
Evenson. “Investing in Agricultural Supply.” and International Agricultural Research and
Economic Growth Center, Yale University, New Extension Programs. New York: Agricultural
Haven, Connerticut, 1983, Mimceo. Development Council, Inc., 1975.

0016 Oram, I'cter A, and Vishva Bindlish. Resource 0018 Danicls, Douglas, and Barryv Nestel, eds.
Allocations to National Agricultural Research: Resource Allocation to Agricul ural Research.
Trends in the 19705 The Hague and Washington, Proceedings of a workshop held in Singapore 8-10
D.CHISNAR and [FPRI, November 1981, June 1981, Ottawa: IDRC, 1981.

0017 ISNAR, [FARD & AOAD. Survey of National 0027 Harvey, Nigel, ed. Agricultural Research
Agricultural Research Systems: Unpublished Centres: A Warld Directory of Organizations and
Qucstionnaire Responses. ISNAR, The Hague, Programmes. Seventh Edition, Two Volumes.
1985, Harlow, U.K.: Longman, 1983.

0026 Oram, 'eter A, and Mark Gieben. "Document 0033 Pifciro, Martin, and Eduardo Trigo, eds. Cambio
Summaries.” ISNAR, The Hague, 1984 Mimceo. Técnico en el Agro Latine Americano — Situacion y

(0106 Sanches da Fonseca, Maria A, and Roberto Perspectivas en la Década de 1980, San José:
Mendonga de Barros. "A Preliminary Attempt to IICA, 1983,

Evaluate the Agricultural Rescarch System in (070 Brazilian Agricultural Rescarch Corporation
Brazil.” Brazil, n.d. Mimvo, (EMBRAPA). Formation of Human Capital ai..

0108  Alves, Eliseu Roberto de Andrade, et al. Pesquisa Returns on Investinent in Manpower Training by
Agropecidria: Perspectiva Histérica ¢ EMBRAPA. Brasilia: EMBRATA, 1984.
Desenvolvimento Institucional. Brasilia: 0071 Brazilian Agricultural Rescarch Corporation
Empresa Brasileira de Pesquisa Agropecudria, (EMBRAPA). The Socio-Economic Impact of
1985. Investments in Rescarca by EMBRAPA: Resulls

0172 Trigo, Eduardo. Ba kground materinl. ISNAR. Oblained, Profitability and Future Prospects.
The Hague, n.d. Brasilia: EMBRAPA, 1985.

0264 Empresa Brasileira de Pesquisa Agropecudria 73 Oram, Peter A., and Vishva Bindlish.
(EMBRAPA). EMBRAPA Ano 11 - Destague dos “Investment in Agricultural Research in
Resultados da Pesquisa de 1983. Brasilia: Developing Countries: 'rogress, Problems, and
EMBRADPA, 1984. the Determination of Prioritics." 1FPRI,

0303 Sanches da Fonseca, Maria Aparecida, and José Washington, D.C., January 1984. Mimco.
Roberto Mendonga de Barros. A Preliminary 0082 Homem de Melo, Fernando. Brazil and the
Attempt to Evaluate the Agricultural Research CGIAR Centers: A Study of Their Collaboration
System in Brazil.” In Resource Allocation o in Agricultural Research. CGIAR Study Paper
Agricultural Research. Proceedings of a Number 9. Washington, D.C.: World Bank, 1986.
workshop held in Singapore 8-10 june 1981, 0095 FAO - CARIS. Agricultural Research in

edited by Douglas Daniels and Barry Nustel, pp.
137-144. Ottawa: IDRC, 1981.

Developing Countries - Volume 1. Rescarch
Institutions. Rome: FAQ - CARIS, 1978.
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0135

0163
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0726

Yeganiantz, Levon, ed. Braziliun Agriculture and
Agricultural Research. Brasilia: Brazilian
Agricultural Resecarch Corporation - EMBRAPA,
1984.

World Bank. Brazil: Agricultural Rescarch Il
Project. Washingten, D.C.: World Bank, 1981.
FAO, and UNDP. National Agricultural
Research — Report of an Evaluation Study in

Sclected Countries. Rome: FAO, and UNDP, 1984.

CCIAR. "National Agricultural Rescarch."
CGIAR, Washington, D.C., 1985. Mimco.
Evenson, R.E,, and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

Lopes, J.R.B. "Agricultural Rescarch in Brazil."
In Strengthening National Agricultural
Research. Report {from a SAREC workshop, 10-17
September 1979, edited by Bo Bengtsson and
Getachew Tedla, pp. 144-154. Sweden: SAREC,
1980.

Webster, Brian, Carlos Valverde, and Alan
Fletcher, eds. The Impact of Research on
National Agricultural Development. Report on

0766

0886

the First International Meeting of National
Agricultural Research Systems and the Second
IFARD Clobal Convention. The Hague: ISNAR,
July 1987,

Freitas Rivaldo, Ormuz. "Strategies for
Strengthening the Brazilian Agricultural
Research System.” In The Impuct of Research on
National Agcicultural Development, edited by
Brian Webster, Carlos Valverde, and Alan
Fletcher, pp. 161-181. The Hague: ISNAR, July
1987.

Ruttan, Vernon W. Agricultural Research Policy
and Develepment. FAO Research and Technology
Paper 2. Rome: FAQ, 1987,

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Rescarch and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507~
521.
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Personnel

Period/Year PhD MSc BSc Subtotal Expat Total source

1960-64 . . . . . .
1965-69 0 1 2 3 . 3 286/285
1970 . . " . . .

1971 0 3 6 9 . 9 279
1972 . . )

1973 . . . . . .

1974 0 3 7 10 . 10 244
1975 ) " . " .

1976 . .

1977 . . . S . .

1978 .. . .. o . .

1979 .

1980

1981 .. . . . " LT

1982 . . . . . 50 27
1983 . .

1984

1985

1986

1960-64: 1965-69: 1965 & 68
Expenditure LCU = Brunrvi Dollars

Constant 1980 US$ (millions)

Current LCU Constant 1980
Period /Ycar (millions) LCU(millions) Atlas PPP Source

1960-64

196569

1670

1971

1972 . .- . -
1973 - . - o
1974 .
1975 . . . .
1976 . .- . v
1977 .- . . '

1978 - . . .-
1979 - . ' . .o
1980 .

1981 . . . .
1982 . . . "
1983

1984

1985

1986

1960-64: 1965-69:
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Personnel Comments:
The 1982 figure has been constructed as follows:

—_— =

Agricultural Department
Rescarch Division

Agronomy Department 7
Entomclogy Department 2
Livestock Husbandry Department (3]
Plant Pathology Department 4
Soil Department 4
Total 20

{ ] = estimated or constracted by authors.

Sources:

0027 Harvey, Nigel, ed. Agricultural Research
Centres: + World Directory of Organizations and
Program.nes. Seventh Edition, Two Volumes.
Harle #, U.K.: Longman, 1983.

(244 Commonwealih Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1975. Slough, England: CAB,
1975.

0279 Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Seiences in the Commonwealth and in the
Republic of Ireland 1972. Slough, England: CAB,
1972.

0285 Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1969. Slcugh, England: CAB,
1969.

0286 Commonwealth Agricultural Jurcaux (CAB).
List of Rescarch Workers in Agriculture, Animal
Health and Forestry in the Commonwealth and
in the Republic of Ireland 1966. Slough, England:
CAB, 1966.
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Burkina Faso
Burkina F

H i_ —4
Personne!
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 6 10
1965-69 9 10
197G 9 532
1971 10 10
1972 11 431
1973 . -
1974 . . . 1 14 15 589
1975 . . . . . a3 16
1976 . . .
1677
1978
1979 . . . EEL . .
1980 o . v 33 64 97 746
1981 .. .. ‘e . . ..
1982 - . . 70 66 136 24
1983 . . . 78 35 113 83
1984 . . . 55 55 110 88
1985 . . .. . ..
1986
1960-64: 1961 1965-69: 1966 & 67
Expenditure LCU = CFA Francs

Constant 1980 US$ (millions)
Current LCU Constant 1980

Period/Year (millions) LCU(millions) Atlas Prpe Source
196064 45.800 152.667 0.707 1.249 10
196569 75900 227.246 1.053 1.859 589
1970 .. . . .
1971 82.3100 203.713 0.944 1.667 589
1972 . .. . ..
1973 187.950 406.818 1.885 3.328 589
1974 .. . .. ..
1975
1976
1977
1978
1979 . . . ..
1980 1584.000 1584.000 7.340 12.958 746
1981 .. . . .
1982 3040.000 2461.538 11.406 20.137 24
1983 2185.700 1663.394 7.708 13.608 83
1984 . . . ..
1985
1986

19€0-64: 1961 1965-69: 1966
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Personnel Comments:

Agricultural research in Burkina Faso is dispersed
over many national, regional, and international
research institutes and over an even larger
number of projects funded by foreign donors.
Although an attempt has been made by the
government of Burkina Faso to improve the
coordination and management of agricultural
research by the creation, in 1981, of INERA
(previously IVRAZ and then I1BRAZ), no clear
improvements of the situation have been
reported. This means that centralized
information on the agricultural research system
of Burkina Faso is still non-existent. Since the
early eighties, three major studies on the
organization of agricultural research in Burkina
Faso have been undertaken by ISNAR (jointly
with Werld Bank and FAQO), DEVRES/INSAH,
and the Wo-ld Bank. None of them completely
quantifizd the complex structure of agricultural
research in Burkina Faso. Therefore, the total
number of researchers given here have to be
considered incomplete. They may indicate no
more than the fact that, in the carly eighties, the
number of agricultural researchers in Burkina
Faso fluctuated between 100 and 150, of which
nearly half were expatriate rescarchers.

In the sixties and the carly seventies
agricultural research in Burkina Faso was
completely dominated by the French. Most
sources do not specify for these years which
organizalions or institutes are taken into account
when constructing estimates of the total number
of researchers.

The 1970 and the 1972 figures, however, can
be broken down as follows:

1970 1972

IRAT 4

IRCT 2 3
IRHO 2 4
CTFT 1 2
LDRV 0 1
IEMVT 1
Total 9 11

Expenditure Comments:
The 1966 and 1971 expenditure figures incluu.
IRHO, IRAT, and LDRY. The 1973 expenditure
figure includes CTFT, IEMVT, IRAT, IRCT, and
IRHO. As mentioned above, no centralized
information on NARS is available. Therefcre the
expenditure figures presented here for 1982 and
1983 are no more than estimates. The 1982 figure
seems to be the most complete.

Acronyms and Abbreviations:

CTFT: Centre Technique Forestier Tropical

IBRAZ: Institut Burkinabé de Recherche Agronomique
ct Zootechnique

IEMVT: Institut d'Elevage et de Médecine Vétérinaire
des Pays Tropicaux

INERA: Institut National d'Etudes et de kecherches
Agricoles

IRAT: Institut de Recherches Agronomiques Tropicales
et des Cultures Vivricres

IRCT: Institut de Recherches du Coton ¢t des Textiles
Exotiques

IRHO: Institut de Recherches pour les Huiles et
Oléagincux

IVRAZ: Institut Voltaique de Recherches
Agronomiques ct Zootechniques

LDRV: Laboratoire de Diagnostic et des Recherches
Vétérinaires

Sources:

0010 Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New Jork: Agricultural
Development Council, Inc., 1975.

0016 Oram, Peter A, and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981,

0024 World Bank, FAO, and ISNAR. Agricultural and
Livestock Rescarch: Upper Volta. Report
prepared for the Government of the Republic of
Upper Volta on the joint mission of World Bank-
FAO-ISNAR. The Hague: ISNAR, March 1983.

0083 Institut du Sahel, and DEVRES, Inc. Bilan des
Ressources de la Recherche Agricole dans les
Pays du Sahel, Volume I1: Résumés des Rapports
Nationaux. Washington, D.C.: DEVRES, Inc.,
August 1934,

0088 Swanson, Burton E., and Wade H. Reeves.
"Agricultural Research West Africa: Manpower
and Training." World Bank, Washington, D.C,,
Nevember 1985. Mimeo.
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Current Agricultural Research Information
System (CARIS). Directory of Agricultural
Research Institutions and Projects in West Africa
— Pilot Project 1972-73. Rome: FAQ, 1973,
UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970.
Kassapu, Samucl. Les Dépenses de la Recherche
Agricole dans 34 Pays d'Afrigue Trepicale. TParis:
Centre de Développement de 'OCDE, 1976,
Quali, Ibrahim Firmin. Burkina Faso and the
CGIAR Centers: A Study of Their Colluboration
in Agricultural Research. CGIAR Study Paper
Number 23. Washington D.C.: World Bank, 1987.

Additional References:

Beanell, Paul. Agricultural Researchers in Sub-
Sahwran Africa: An Quverview. Working Paper
o. 4. The Hague: ISNAR, October 1985.
Harvey, Nigel, ed. Agricultural Research
Centres. A World Directory of Oryganizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Institut du Sahel, and DEVREIS, Inc. Bilan des
Ressources de ia Recherclie Agricole duns les
Pays du Sahel, Volume I: Analyse et Siratég!
Régionale. Washington, D.C.: DEVRES, Inc,,
1984.

Conte, Stephan. "West Africa Agticultural
Research Data Base Building Task: Termination
Report.” World Bank, Washington, D.C., 1985.
Mimco.

Oram, Peter A, and Vishva Bindlish.
"Investment in Agricultural Research in
Developing Countrics: Progress, Problems, and
the Determination of Priorities." 1FPRY,
Washington, D.C, January 1984. Mimeo.

World Bank. "West Africa Agricultural
Research Review - Country Studies.” World
Bank, Washington, D.C., 1985. Mimco.

Oram, Peter. "Report on National Agricultural
Research in West Africa.” IFPRI, Washington,
D.C.. February 1986. Mimeo.

FAO —~ CARIS. Agricultural Research in
Developing Countries — Volume 1: Rescarch
Institutions. Rome: FAO - CARIS, 1978.
Development Alternatives, Inc. Agricultural
Sector Assistance Strategy jor Upper Volta.
Washington, D.C.: Develsjaaent Alternatives,
Inc., March 1982,

CGIAR. "National Agricultural Rescarch.
CCIAR, Washington, D.C., 1985. Mimco.
Evenson, R.E, and Y. Kislev. Agricultural
Research and Preductivity. New Haven: Yale
University Press, 1975.
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0391
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Cooper, St.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Bureau, :.70.

CIRAD. Coopdration Francaise en Recherche
Agronomigque: Achivités du CIRAD dans les Pays
du Sahel. Paris: CIRAD, March 1985.

"Effort Francais en Faveur de la Recherche
Agronomique dans les Pays du Sahel 1984-1985."
1985. Mimeo.

UNESCO. National Science Policies in Africa.
Science Policy Studies ar.d Documents No. 31.
Paris: UNESCO, 1974,

Cooper, St.G.C. "Towards Trained Manpower for
Agricultural Research in Africa.” Paper
presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August—1 Septerniber 1971,

Gubas, Jean-Jacques. La Recherche Agricole dans
les Pays Membres die C11L.SS. Club du Sahel,
September 1986.

Groupement d’Etudcs et de Recherches pour le
Développement de I'Agronomie Tropicale
(GEWDAT). Rapport Géndral d*Activité pour
1982. Paris: GERDAT, 1983.

Institut du Sahel, and DEVRES, Inc. Suhel
Region Agricultural Rescarch Resource
Assessment ~ Data Base Management Information
Systear: Diskettes and User's Guide. Printouts,
Washington, D.C.: Institut du Sahel, and
DEVRES, Inc., n.d.

Ministere de FEnscignement Supéricur et de la
Recherche Scientifique (MESRS).
"Organigramme du Ministere de PEnseignement
Supcricur et de la Recherche Scientifique.”
MESRS, n.d. Mimwo.

Trouchaud, jean-Pierre. "Rapport de Mission
d'Appui a I'Organisation de la Recherche
Scientifique et Technologique en Haute-Volta."
1979. Mimco.

Institut d’Etudes et de Recherches Agricoles.
“Lignes Directrices d'Organisation et
d'Administration des Recherches Agricoles.”
MESRS, CNRST, and INERA, Ougadougou, n.d.
Mimco.

ISNAR. "INERA - Masterplan.” ISNAR, The
Haguie, 1986. Mimeo.

UNESCO. The Promotion of Scientific Activity
in Tropical Africa. Science Policy Studies and
Documents No. 1]. Paris: UNESCO, 1969.

World Bank - West Africa Agricultural Rescarch
Review Team. "National Agricultural Research
Systems (NARS): A Regional Appraisal and
Selected Issues." World Bank, Washington, D.C.,
August 1986. Mimco.
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Office de la Reckerche Scientifique et Technique
Outre-Mer (ORSTOM). Rapport d’Activité 1967.
Paris: ORSTOM, 1969.

Evenson, Robert E., and Yoav Kislev. lnvestuent
in Agricuivural Research and Extonsion: A Survey
of international Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic

Gags

Growth Center, Yale University, August 1971,
Evenson, Robert E., a.d Yoav Kislev. "Investment
in Agricultural Rescarch and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vcl. 23 (April 1975): 507
521.
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Burma

Personnel

Period/Year P’hD MSe BSc Subtotal Expat Total Source

1960-64 . - . . . 14 715/716
1965-69 . . . . . 25 10
1970 -

“971

1972

1973

1971

1975

1976 . .

1977 . .

1978

1979

1980

1981 . . . .- . .

1982 .- . . - . .

1983 . . . . . .

1984 8 24 235 267 . 267 57
1985 . . . . .

1986

1960-64: 1960 1965-69: 1966

Expenditure LCU = Kyats

Constant 1980 US$ (millions)

Current LCU Constant 1980 —
Period/Year millions) [.CU{millions) Atlas PPP Source
1960-64 0.555 1.126 0.178 0471 715/716
1965-69 0.952 2.065 0.327 0.864 10
1970 .. .. .. .
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1960-64: 1960 1965-69: 1966
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Personnel Comments:

The 1984 figure is constructed as follows:

PhD MSc BSc Total

Agricultural Research
Institute (ARD 2 10 82 94
Applied Research

Division (ARD) 6 14 153 173
Total 8 24 235 267
Sources:
0010 Boyce, James K., and Robert E. Evenson. National

0715

and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

Zin, Kyaw. Burma and the CGIAR Centers: A
Study cf Their Collaboration in Agricultural
Research. CGIAR Study Paper Number 19.
Washington, D.C.: World Bank, November 1986.
Chang, C.W. FAO Directory of Agricultural
Research Institutes and Experiment Stations in
Asia and the Far East. Bangkok, Thailand: FAO
- Regional Office for Asia and the Far East,
September 1962.

0716

0135

6163

0165

0732

0852

0886

Chang, C.W. FAO Directory of Agricultural
Research Institutes and Experiment Stations in
Asia and the Far East, Supplement. Bangkok,
Thailand: FAO - Regional Office for Asia and
the Far East, May 1963.

Additional References:

FAO, and UNDP. National Agricultural
Research — Report of an Evcluation Study in
Selected Countries. Rome: FAQ and UNDP, 1984,
CGIAR. "National Agricultural Research."
CGIAR, Washington, D.C., 1985. Mimco.
Evenson, RE., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975.

FAQ - Regional Office for Asia and the Pacific.
Agricultural Research Systems in the Asia-
Pacific Regicn. Bangkok: FAO - Regional Office
for Asia and the Pacific, 1986.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Rescarch and Extension: A Survey
of International Data.” Economic Development
and Cultural Change Vol. 23 (April 1975): 507
521.



Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source
195061 . 11 10
1965-69 . . 14 10
1970 3 18 21 175
1971 3 17 20 589
1972 .
1675 .
1974 .
1975 .
1976 . ..
1977 . 24 17
1978 . 26 17
1979 . 37 17
1980 . 43 17
1981 . 54 17
1982 - - . 52 17
1983 23 9 33 26 59 17
1984 . 32 25 57 87
1985 . . .
1986
1960-64- 1963  1965-69: 1966
Expenditure LCU = Burundi Francs
Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) L.CU(millions) Atlas PPP Source
1960-64 11.000 40.786 0.406 0.698 10
1965-69 26.000 89.926 0.896 1.539 589/10
1970 . . . .
1971 29.250 90.058 0.897 1.541 589
1972 . - . .
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982 . . . .
1983 281.600 256.000 2.550 4,381 17
1984 . . . -
1985
1986
1960-64: 1963 1965-69: 1966 & 67
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Personnel Comments:

These figures refer to ''nstitut des Sciences
Agronomiques du Burundi' (ISABU) only. Other
research institutes not included are 'Laboratoire
Vétérinaire’ (LV). ‘Institut de Recherche
Agronomique et Zootechnique' (IRAZ) - an
intergovernmental institete of Burundi,
Rwanda, and Zaire - and the Faculty of
Agriculture.

Expenditure Comments:
These expenditure figures refer to ISABU only.

Sources:
0010 Boyce, James X., and Robert E. Evenson. Natimal
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.
ISNAR, IFARD & AOAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.
FAQ. Assistance a I'lnstitut des Sciences
Agronomigues Burundi. Rome: FAQ, 1984.
Cooper, 5t.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Burcau, 1970.
Kassapu, Samucl. Les Dépenses de Recherche
Agricole dans 34 Pays d'Afrigue Tropicale. Paris:
Centre de Développement de 'OCDE, 1976,
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Additional References:

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. “Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983. Mimco.

Oram, Peter A., and Vishva Bindlish, Resonrce
Allocations to National Agricultura Rescarch:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981.
Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Quervicaw. Working Paper
No. 4. The Hague: ISNAR, October 1985.

Oram, Peter A., and Vishva Bindlish.
“Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” IFPRI,
Washington, D.C,, January 1984, Mimco.
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Institut de Recherche Agronomique et
Zootechnique ~ Commurnauté Economique des Pays
des Grands Lacs. Répertoire des Recherches
Agronomiques en Cours; Burundi-Rwanda-Zaire:
1984. Gitega, Burundi: Institut de Recherche
Agronomique et Zootechnique, 1984.

CGIAR. “National Agricultural Reccarch."
CGIAR, Washington, D.C., 1985. Mimco.
Ministere de I'Agriculture et de I'Elovage.
Institut des Sciences Agronomiques du Burundi
(ISABU) - Rapport des Activités de Recherches
1983. Bujumbura, Burundi: Ministere de
I'Agriculture et de I'Elevage, 1984.

UNESCO. National Science Policies in Africa.
Science Policy Studies and Documents No. 31.
Paris: UNESCO, 1974.

Cooper, 5t.G.C. “Towards Trained Manpower for
Agricultural Rescarch in Africa." Paper
presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Association for the Advancement of
Agricuttural Sciences in Africa (AAASA), Addis
Ababa, 29 August-4 September 1971,

UNESCO. The Promotion of Scientific Activity
in Tropical Africa. Science Policy Studies and
Documents No. 11. Paris: UNESCQO, 1969.
Swanson, Burton E., and Wade H. Reeves.
"Agricultural Research Easterr and Southern,
Africa: Manpower and Training.” World RBank,
Washington, D.C., August 1986. Mimeo.
UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970.
Focan, A., and L. Sebatutisi. "La Recherche
Agronomique au Burundi et ses Applications.” In
Papers presented to the Conference on
Agricultural Research and Production in Africa,
September 1971 - Part 3, supplement to volume 2
of the Journal of the Association for the
Advancement of Agricultural Sciences in Africa.
Addis Ababa, Ethiopia: Association for the
Advancement of Agricultural Sciences in Africa,
June 1975,

Webster, B.N. Index of Agricultural Research
Institutions and Stations in Africa. Rome: FAO,
nd.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Rescarch and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,
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Cameroon
[ ey T S
Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
196064 . . . . . .
1965-69 . " - 8 73 81 84
1970 . . . 11 77 88 84
1971 . .. . 13 84 97 84
1972 .. .. .
1973
1974 . . . .- . .
1975 - . . 44 . . 69
1976 . . . 44 . . 69
1977 . .- . 51 . .- 69
1978 . . . 51 .- . 69
1979 - . - 54 - . 69
1980 . . . 54 .- . 69
1981 . v .- 72 48 120 69
1982 . . - 91 62 153 757
1983 16 93 0 109 67 176 17
1984 . . - 132 67 199 757
1985 . . . 169 62 231 757
1986 . .. . 185 60 245 757
1960-64: 1965-69: 1966, 67, 68 & 69
Expenditure LCU = CFA Francs
Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas rre Source
1960-64 . . . .
1965-69 171.543 527.465 2426 2.361 84
1970 253.200 656.508 3.020 2.939 84
1971 276.000 694.334 3.194 3.108 84
1972 309.350 721.027 3.317 3.228 84
1973 " . . . 84
1974 332.080 654.697 3.012 2,931 84
1975 506.898 841.329 3.870 3.766 84
1976 746.725 1142227 5.254 5.113 84
1977 1059.151 1466.813 6.747 6.567 84
1978 884,904 1113.998 5.124 4.987 84
1979 1023.840 1146.641 5.274 5.133 84
1980 1578.533 1578.533 7.261 7.067 84
1981 2058.184 1919.948 8.832 8.595 84
1982 3398.949 2834.820 13.040 12.691 837
1983 5055.425 3717.224 17.099 16.641 837
1984 7202.227 1833.709 22.235 21.639 837
1985 7963.082 5312.263 24.436 23.782 837
1986 9227.826 . . . 837

1960-64: 1965-69: 1965, 66, 67, 68 & 69
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Personnel Comments:
Before the nationalization and reorganization of
agriculturai research in Cameroon in 1973, it was
dominated by French institutes funding, and
researchers. The personnel figures for the period
1965-72 reoresent the number of rescarchers
working at the Trench agricultural research
institutes and ORSTOM in Cameroon at that
tir.c. 5ource 532 reports, for the year 1970, a total
of 79 rescarchers at the following institutes: CTET
(2), IEMVT (5), IRAT (5), IRCT (3), IRIO (), IRCA
(), IFAC (), TFCC (13), and ORSTOM (38). This is
slightly less than the 8§ rescarchers reported by
source 84 and included in the indicator series.
Besides these French research institutes, source
532 also rev ot on the following orginizations
executing aicnltural research: CDC (7), 'PCL (),
TDC (1), 'Secrétaniet d'Etat au Développement
Rural - Direction des Eaux el Foréts ot des
Chasses': 'Station Botanique de Yaounde' (1),
‘Station Centrale de Pisciculture’ (0), and FFSA
(14 tcacher/ 1973
agricultural vesearch institutes were created,
namely, ‘Institut de lo Recherche Agronomigue’
(IRAY  and  Institut des
Zootechniques' {IRZ), substituting for the old

1
4

researchers). In Lo new

Recherches

French agricultural rescarch institutes, except
ORSTOM. During the years directly after the
reorganization onlv Cameroonian agricultural
researchers were counted in the statistics, which
makes these statistics inconsistent with those of
other years. In the more recent years expdatriates
are again included, providing a more complete
measure of the research potential. The figures
presented for the vears after 1973 relate to IRA
and IRZ only.

Expenditure Comments:
The 1965-72 expenditure figures refer to the
governmental budget contributions to the
following institutes: CTFT, IEMVT, IFAC, 1IFCC,
IRAT, IRCT, and IRHO In 1973 the system was
nationalized and reorganized into IRA and IRZ.
From 1974 on, the expenditure figures represent
the approved budget
Cameroonian  government o
institutions.

Source 757 demonstrates that over the
1982-1985 period there is a large discrepancy

contributions of the

these  two

between the approved budget figures and actual
exependitures on agricultural research by the
Cameroonian government. These figures (in
current LCUs) are presented in the table below.
Source 757 also provides esiimates of
contri’ utions to agricultura! research by non-
Camcroonian sources

1982 1983 1984 1985

Budgeted Expenses
Cameroonian Sources
Actual Expenses
Cameroonian Sources (a) 2481 3511
Non-Cameroonian
Sources (b) 756 970 999 1656

3658 7412 7963

4659 5518

Total (a+b) 3237 4481 5658 7174

Although the indicator series attempts to
measure actual expenditures, incivsive of donor
contributions, we opted here to include the
approved budget estimates for 1982-1985 in order
to maintain consistency with the carlier figures.
Comparing the total expenditure estimates given
by source 757 with the approved budget figures
from Cameroonian sources shows that it only
slightly distorts the quantitative p.cture in this
particular case.

Acronyms and Abbreviations:

CDC: Cameroon Development Corporation

CTFT: Centre Technique Forestier Trop.cal

EFSA: Ecole Fédérale Supéricure d'A-riculture

IEMVT: Institut d’Elevage et de Mé fecine Vétérinaire
des Pays Tropicaux

IFAC: Institut Frangais de Recherenes Fruiticres Outre-
Mer

IFCC: Institut Frangais du Café, Cacao et autres plantes
stimulantes

IRA: Institut de la Recherche Agronomique

IRAT: Institut de Recherche Agronomique Tropical et
des Cultures Vivricres

IRCA: Institut de Recherches sur le Caoutchouc en
Afrique

IRCT: Institut de Recherche du Coton et Textiles
Exoliques

1RHO: Institut de Recherchns pour les Huiles et
Oléagincux

IRZ: Institut des Recherches Zootechniques

CRSTOM: Office de la Recherche Scientifique et
Technique Outre-Mer



PPCL: Plantations Pamol du Cameroun Limited
TDC: Timber Development Centre
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Sources:

ISNAR, IFARD & ACAD. Survey of National
Agricultural Research Systems: Unpubliched
Questionnaire Responses. ISNAR, The Hague,
1985.

Dikoumé, Cosme, Oscar Cordeiro, and Mathicu
Gracia. Affectation des Ressources a la
Recherche Agricole au Cameroun. Douala,
Cameroon: Institut Panafricain pour le
Développement, May 1984.

Ngatchou, Nya J. Evolution de la Recherche
Scientifique et Technigque un Cameroun. Yaounde:
Délégation Générale & la Recherche Scientifique
ct Technique (DGRS™), March 1982,

ISNAR. An Analysi. of Structure and
Muanagement of the Institute of Agricultural
Research (IRA) and the Institute of Animal
Researct (ARZ) of Cameroon. Report to the
Ministry of Higher Education and Scientific
Research 0. the Republic of Cameroon. The
Hague: ISNAR, December 1987.

Ayuk-Takem, J.A. Personal communication.
Interim Birector of the Institute of Agronomic
Research. Yaounde, Cameroon, March 1988.

Additional References:

Boyce, James K., and Robert E. Evenson. National
and Internationul Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981.
Bennell, Paul. Agricultural Rescarchers in Sub-
Saharan Africa: An Overview. Working Paper
No. 4. The Hague: ISNAR, October 1985,

Oram, Peter A, and Mark Gicben. "Document
Summarics.” ISNAR, The Hague, 1984. Mimco.
Harvey, Nigel, ed. Agricultural Rescarch
Centres: A World Dircctory of Organizaiions and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.
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Canada
R - ]

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source
1965-69 1052 632 355 2039 . 2039 286/285
1970 . . . . .. .

1971 1229 659 334 2222 . 2222 279
1972 .. . . . . ..

1973 . .. .. . . .

1974 1400 585 297 2282 . 2282 244
1975 .. . . . . .

1976 . .. . . . .

1977 1530 604 271 2405 . 2405 243
1978 - .. . .. . .

1979 . . . - . .

1980 1490 503 236 2229 . 2229 242
1981 . . . . v ..

1982

1983

1984

1985

1986

196(-64: 1965-69: 1965 & 68

Expenditure LCU = Canadian Dollars

Constant 1980 US$ (millions)
Current LCU Constant 1980

Period/Year (millions) LCU(millions) Allas rrer Source
1960-61 56.773 167.967 141.377 151.040 514
1965-69 128.645 322227 271.217 289.755 510/511
1970 . . .. ..

1971 145.600 329412 277.264 296.215 509
1972 137.500 295.699 248.888 265.900 601
1973 127.500 251.479 211.669 226.136 601
1974 177.500 303.419 255.386 272.842 601
1975 210.000 322.086 271.098 289.627 601
1976 217.000 306.065 257613 275.221 601
1977 231.500 303.010 255.042 72474 601
1978 305.000 374.233 314.990 336.519 601
1979 356.250 395.833 333.171 355943 601
1980 395.000 395.000 332.470 355.194 601
1981 452.500 409.502 344.676 368.234 601
1982 508.750 418.036 351.859 375.908 601
1983 592.500 462.891 389.613 416.242 601
1984 677.500 500.739 421.470 45(.277 601
1985 708.750 506.974 426.718 455.884 601
1986 .. . . .

1960-64: 1963 1965-69: 1967 & 69
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Personnel Comments:

The main institutions undertaking agricultural
research in Canada are the Canadian Department
of Agricultur~ the Canadian Department of
Fisheriv .  Canadian Department of
Enviropm - orestry), the Provinces of Canada,
and the "ruversities. Most sources only give
information about the Canadian Department of
Agricultu e or only include crop and livestock
research. Fisheries and forestrv research,
however, are relatively important research areas
in Cznada, and not counting them substantially
distorts the picture.

The personnel indicators were constructed
by an aggregation of detailed research persormel
figures provided by the Commonwealth
Agricultural Bureaux (sources 242, 243, 244, 279,
285, % 286) and compiled at the institute level. In
addition to the 5 major entities mentioned above,
agricr.tural researchers within the following
organizalions were included in the indicator
series: the Canadian Department of Industry,
Trade and Commerce; the National Research
Council of Canada; the Ministry of Natural
Resources; and Statistics Canada. Researchers at
universitics were prorated at a 50% rate.

Expenditure Comments:

Most Canadian agricultural rescarch expenditure
data exclude fovestry and fisheries as well as
university research. OECD statistics do include
forestry and fisherics rescarch but only a portion
of relevant universily research expenditures. For
the years 1972-1985 an estimate was made of the
relevant General University Fund component, as
this was not included in the original OECD time
series — Public Funding of R & D by Socio-
Economic Objective: Agriculture, Forestry and
Fisheries - given by source 601. Using source 509,
the relevant General University  Fund
component was estimated at roughly 25% of the
time series given by source 601, and increased the
time series accordingly.

Sources:

0242 Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agricultural Scicnces
in the Commonwealth 1981. Slough, England:
CAB, 1981.

0243
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0285

0286
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0510

0511

0514

0601
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0014

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Iveland 1978. Slough, England: CAB,
1978.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and n the
Republic of Ireland 1975. Slough, England: CAB,
1975,

Commonweaith Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1972. Slough, England: CAB,
1972.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1969, Slough, England: CAB,
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Commonwecalth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, A= nz
Health and Forestry in the Commonwealth. enld
in the Kepublic of Ireland 1966, Slough, Erg’and:
CAB, 1966.

OECD. Survey of ihe Resources Devotzd to RE'D
by OECD Member Countries, International
Statistical Year 1971 — Volume 5: Total Tables,
Statistical Tables and Notes. Paris: OECD,
August 1974,

OECD. International Survey Jf the Resources
Devoted to R&D in 1967 by OECD Member
Countries, Statistical Tables and Notes — Volume
5: Total Tables. Paris: OECD, August 1970.
OECD. International Survey of the Resources
Devoted to R&ED in 1969 by OECD Member
Countries, Statistical Tables and Notes - Volume
5: Total Tables. Paris: OECD, June 1973.

OECD. A Study of Resources Devoted to R&D in
OECD Member Countries in 1963/64,
International Statistical Year for Research and
Development — Volume 2: Statistical Tables and
Notes. Paris: OECD, 1968.

OECD - STIID Data Bank. "Public Funding of
R&D by Socio-Economic Objective.” Tables.
OECD, Paris, April 1987. Mimeo.

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connccticut, 1983. Mimco.
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University Press, 1975.
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Grawin Center, Yale University, August 1971,
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Cape Verde

|1

Personnel

Period/Year PhD MSc BSc

Subtotal Expat Total Source

1960-64

1965-6Y

1970

1971

1972

1973

1974

1975 .

1976 . . .
1977

1978

1979

1980

1981

1982 . .
1983 1 4
1984

1985

1986

e

1 3 14 46
18 744

1960-64: 1965-69:

Expenditure

LCU = Cape Verdian Escudos

Current LCU

Period /Year (millions)

Constant 1480
LCU(millions)

Constant 1980 USS (millions)

Atlas ree Source

196064

1965-6Y

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982 . .
1983 9.000 6.845
1984 . v
1985

1986

0.189 0.320 46

1960-64: 1965-69:



Personnel Comments:
According to source 46 there were no research
institutions in the country before independence
(1975). In 1977 CEA (Center for Agrarian Studices)
was created within the Ministry of Rural
Development and entrusted with building up
an agricultural rescarch system. In 1984 it was
proposed that CEA be given a more independent
status and change its name to ‘Instituto Nacional
de Investigagio Agraria Amilcar Cabral’ (INIAAC).
Also in that year a livestock research institule
was created. Therefore some expansion of the
total number of rescarchers is expected.

The 1985 figure given by source 744 only
includes INIAAC.

Expenditure Comments:

See comments on personnel figures. These
expenditure figures represent the operating
budget only. the Cape Verdian
agricultural resear~" system is in its first phase of
development, capital investments are likely to be
considerabie. An estimate of capital investment,
however, is not available, because nearly all such
investments are funded by foreign donors and
kept outside the official budget figures.

Because

Sources:

Institut du Sahel, and DEVRES, Inc. Assessment
of Agricullural Rescarch Resources in the Sahel,
Volume 111: National Report Cape Verde.
Washington, D.C.: DEVRES, Inc., August 1984,

OH6

0744 Agricudturat Focarch Centres: A World
Dircctory of rganizations and Programmes.
Lighth Editon, Two Volumes. Harlow, UK.
Longman, 1986.

Additional References:
0021 OECD. OLCD Science and Technology Indicators,

Paris: OECD, 1984.
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0068

0088

0089

0163
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0372

0384

0466
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Institut du Sahel, and DEVRES, Inc. Bilan des
Ressources de la Recherche Agricole dans les
Pays du Sahel. Volume I: Analyse of Stratégie
Régionale. Washington, D.C.: DEVRES, Inc.,
1984.

Conte, Stephan. "West Africa Agricultural
Research Data Base Building Task: Termination
Report.” World Bank, Washington, D.C,, 1985,
Mimco.

Institut du Sahel, and DEVRES, Inc. Bilar des
Ressources de e Recherche Agricole dans les
Pays dw Sahel, Volume 11: Réswmés des Rapports
Nationaux. Washington, D.C.: DEVRES, Inc.,
August 1984,

Swanson, Burton E., and Wade H. Reeves.
"Agricultural Rescarch West Africa: Manpower
and Training.” World Bank, Washington, D.C,,
November 1985,

Mimeo.

Oram, Peter. "Report on National Agricultural
Research in West Africa.” IFPRI, Washington,
D.C., February 1986. Mimeo.

CGIAR. "National Apricultural Resecarch.”
CGIAR, Washingto: - D.C., 1985. Mimco.

“Effort Francais en Faveur de la Recherche
Agronomique dans les Pays du Sahel 1984-1985."
1985, Mimeo.

Gabas, Jean-lacques. Ta Recherche Agricole dans
les Pays Memtbres Ju CILSS. Club du Sahel,
September 1986,

Institut du Sahel, and DEVRES, Inc. Sahel
Region Agricultural Research Resource
Assessment — Data Base Management Information
System: Diskettes and User’s Guide. Printouts.
Washington, D.C.: Institut du Sahel, and
DEVRES, inc., n.d.

Waorld Bank - West Africa Agricultural Research
Review Team. "National Agricultural Research
Systems (NARS): A Regional Appraisal and
Selected Issues.” World Bank, Washington, D.C.,
August 1986. Mimeo.



Central African Republic

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-64 . . . . . .

1965-69 . . . . . 21 653
1970 . . - . . 27 532
1971 . . .

1977

1973

1974

1975

1976

1977

1978

1579

1980

1981

1982

1983

1984

1985

1986

1960-64: 1965-69: 1966
Expenditure LCU = CFA Francs

Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas PPP Source

1960 -64 . . . .
1965-69 183.900 451.843 1.970 2.985 266
1970 . . . .
1971

1972

1973

1974

19,5

1976

19,7

1978

1979

1980

1981

1982

1983

1984

1985

1986

1960-64: 1965-69: 1969



Personnel Comments:

The 1966 figure includes the following institutes:
IRAT (3 researchers), IFCC (6 researchers), IRCT (9
researchers), IRHO (1 researcher), and ORSTOM
(2 researchers). Source 653 does not give the
number of researchers at IEMVT for the year
1966.

The 1970 figure includes the following
institutes: IRAT (2 rescarchers), IRCT (5
researchers), IFCC (5 researchers), IEMVT (5
researchers), and ORSTOM (10 researchers).
Source 589 reports that by the end of 1970 the
relations between almost all French research
institutes and the CAR government were
disrupted, resulting in a massive withdrawal of
French agricultural research resources. Only
ORSTOM continued its activities. It took several
years before conlacts were re-established, and
French agricultural research institutes returned
to CAR.

The total number of agricultural researchers
in the early cighties differs considerably from
source to source. The WAARR study (sources 86
& 88) gives a number of 28 researchers, however
the preparation study of WAARR (source 68)
mentions a number of 93, and Oram gives a
figure of 54 agricultural researchers in his West
Alfrica study (source 89). On the basis of the
available information, it was not paossible to
decide which is the most plausible estimale.

Expenditure Comments:
The 1965-69 average is based on a 1969
expenditure figure. This expenditure figure
includes the expenditures of the following
institutes: IRAT, IFCC, IEMVT, IRCT, and
ORSTOM.

The WAARR study estimates the budget for
the agricultural rescarch system of CAR at US$ 42
million. It is not stated which institute(s) and
projects are included in this expenditure figure
and to which year(s) it applics. Because no specific
sources are mentioned, it is impossible to check
this estimated expenditure figure. When
comparing this expenditure figure to the
estimated number of researchers (28) in the same
report, it seems clear that one or both of these
figures are unrealistic.

117

Acronyms and Abbreviations:

IEMVT: Institut d'Elevage et de Médecine Vétérinaire
des Pays Tropicaux

[FCC: Institut Frangais du Café, Cacao et autres plantes
stimulantes

IRAT: Institut de Recherche Agronomique Tropicale et
des Cultures Vivritres

IRCT: Institnt de Recherche du Coton et Textiles
Exotiques

IRHO: Institut de Recherches pour les Huiles et
Oléagincux

ORSTOM: Office de la Recherche Scientifique et
Technique Outre-Mer

WAARR: West African Agricultural Rescarch Review

Sources:

0266 UNESCO. National Science Policies in Africa.
Scicnce Policy Studies and Documents No. 31.
Paris: UNESCO, 1974.

0532 UNESCO Ficeld Science Office for Africa. Survey
on the Scientific and Technical Polential of the
Countries of Africa. Paris: UNESCO, 1970.

0653 Woebster, B.N. Index of Agricultural Rescarch
Institutions and Stations in Africa. Rome: FAQ,
n.d.

Additional References:

0010 Boyce, James K., and Robert E. Evenson. National
and International Agricultural Rescarch and
Extension Programs. New York: Agriculiural
Development Council, Inc., 1975.

(M7 ISNAR, IFARD & AOAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

0023 Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Overview. Working Paper
No. 4. Th~ Hague: ISNAR, October 1985.

0027 Harvey, Nigel, ed. Agricultural Research
Cenlres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

0068 Conte, Stephan. "West Africa Agricultural
Rescarch Data Base Building Task: Termination
Report.” Warld Bank, Washington, D.C., 1985,
Mimco.

0086 World Bank. "West Africa Agricultural
Researck Review - Country Studics.” World
Bank, Washington, D.C., 1985. Mimco.

0088 Swanson, Burton E., and Wade H. Reeves.
"Agricultural Rescarch West Africa: Manpower
and Training.” World Bank, Washington, D.C,,
November 1985. Mimco.

0089 Oram, Peter. "Report on National Agricultural
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Research in West Africa." IFPRI, Washington,
D.C., February 1986. Mimco.

Cooper, St.C.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Burcan, 1970,

Cooper, SLG.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa." Paper
presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africo (AAASA), Addis
Ababa, 29 August-4 September 1971,
Groupement d'Etades et de Recherches pour le
Développement de I'Agronomic Tropicale
(GERDAT). Rapport Général d'Activité pour
1982. Paris: GERDAT, 1983,

0466

1569

0654

World Bank - West Africa Agricultural Research
Review Team. "National Agricultural Rescarch
Systems (NARS): A Regional Appraisal and
Selected Issues.” World Bank, Washington, D.C,,
August 1986. Mimvo.

Kassapu, Samuel. Les Dépenses de Recherche
Agricole dans 34 Pays J'Afrigue Tropicale. Paris:
Centre de Développement de I'OCDE, 1976.
Office de 1a Recherche Scientifique et Technique
Outre-Mer (ORSTOM). Rapport d’Activité 1267,
Paris: ORSTOM, 1969.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,



Chad

Pers~nnel

Period/ Year

PhD MSc BSc Subtotal Expat Total

Source

196064
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1483
1984
1985
1986

20

20
20

8 28

10/175
532

92/17

1960-64:

Expenditure

1965-69: 1966 & 67

LCU =

CFA Francs

Period/Year

Current LCU Constant 1980
(millions) LCU(millions)

Constant 1980 US$ (millions)

Atlas PPP

Source

1960--64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

213.000 432.927
294.800 578.039

286.690 198.952

2.008 3.222
2.681 4302

0.923 1.481

266
589

17

1960-64:

1965-69:



120

Personnel Comments:

The 1970 figure includes, according to source 532,
IEMVT/LRVZ (10 rescarchers, partly involved in
teaching at IEZVAC) and IRCT (10 researchers).
The same source reports 24 researchers working
for ORSTOM. An unknown number of them are
involved in non-agricultural rescarch, so this
ORSTOM figure was not included in the
indicator series. Agricultural research in Chad is
currently conducted by three institutions,
namely, ‘'Division de la Recherche
Agronomique’, IRCT, and [EMVT-LRVZ. The
last two institutions are still part of the old
French colonial research system and, as such, are
managed by France. The number of rescarchers
reported here for 1984 is based on the ISNAR,
IFARD & AOAD questionnaire response (source
17) for DRA and IRCT, and the DEVRES report
(source 92) for IEMVT/LRVZ.

Expenditure Comments:

Nearly all agricultural rescarch in Chad is
financed by France or other foreign donors. This
makes it very difficult to get an overview of total
agricultural rescarch expenditures in Chad,
especially because there is - as far as can be
discerned - no coordinating body which collects
this kind of data. The 1972 and 1973 expenditure
figures include IRCT and IEMVT/LRVZ.
According to the same source, another 200
million FCFA is spent by ORSTOM. Because it is
not clear how much of ORSTOM's activitics are
agriculturally related, ORSTOM expenditures
were excluded from the indicator ceries. The
ISNAR, IFARD & AOAD questionnaire response
(source 17) gives a 1983 figure of FCFA 286.69
million (of which 275 goes to IRCT and 11.69 to
DRA). However, the DRA figures exclude
salaries. There are also no data for the veterinary
institute (IEMVT/LRVZ), as it temporarily
stopped operations due to the civil war.

Acronyms and Abbreviations:

DRA: Département de la Recherche Agronomique

IRCT: Institut de Recherche du Coton et Textiles
Exotiques

IEMVT/LRVZ: Institut d'Elevage et de Médecine
Vétérinaire des Pays Tropicaux — Laboratoire de
Recherches Vétérinaires et Zootechniques de
Farcha

IEZVAC: Institut d'Enscignement Zootechnique et
Vétérinaire d’'Afrique Centrale

ORSTOM: Office de la Recherche Scientifique ct
Technique Outre-Mer

Sources:

0010 Boyce, James K., and Robert E. Evenson. National
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1984.

0068 Conte, Stephan. "West Africa Agricultural
Rescarch Data Base Building Task: Termination
Report." World Bank, Washington, D.C., 1985.
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1985. Mimeo.
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presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Association for the Advancement of
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Groupement d'Etudes et de Recherches pour le
Développement de I'Agronomie Tropicale
(GERDAT). Rapport Général d*Activité pour
1982. Paris: GERDA'T, 1983.

Institut du Sahel, and DEVRES, Inc. Sahel
Region Agricultural Research Resource
Assessment — Data Pase Management Information
System: Diskettes ana User's Guide. Printouts.
Washington, D.C.: Institut du Sahel, and
DEVRES, Inc., n.d.

World Bank — West Africa Agricultural Rescarch
Review Team. "National Agricultural Research
Systems (NARS): A Regional Appraisal and
Selected Issues.” World Bank, Washington, D.C,,
August 1986. Mimeo.

Webster, B.IN. Index of Agricultural Research
Institutions and Stations in Africa. Rome: FAOQ,
n.d.

Office de Ta Recherche Scientifique et Technique
Outre-Mer (ORSTOM). Rapport d’Activité 1967,
Paris: ORSTOM, 196Y.

Evenson, Robert I, and Yoav Kislev. Investment
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of International Data, Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
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,

Personnel
Period/Year PhD MSe BSc Subtotal Expat Total Source
1960-64 . . . . . 121 10/25
1965-69 12 29 134 175 . 175 25
1970 19 41 147 207 . 207 25
1971 24 44 149 217 . 217 25
1972 . .. . .. i
1973 . .. . . . .
1974 26 43 161 230 . 230 25
1975 2 42 166 236 - 236 25
1976 29 45 173 247 . 247 25
1977 30 46 177 253 . 253 25
1978 . . .. .. . ..
1979 35 61 192 288 . 288 25
1980 36 56 172 264 . 264 25
1981 35 61 172 268 . 268 25
1982 37 66 161 264 . 264 25
1983 41 64 169 274 . 274 25
1984 42 66 168 276 . 276 25
1985 . . . .. .
1986
TG60-64: 1964 1965-69: 1965, 66, 67, 68 & 69
Expenditure LCU = Chilean Pesos
Constant 1980 US$ (millions)

Current .CU Constant 1980
Period/Year (millions) LCU(millions) Atlar PPP Source
1960-64 0.003 261.160 5.859 11.518 25
1965-69 0.020 383.412 8.601 16.910 25
1970 0.052 443.680) 9.653 19.568 25
1971 0.103 742.976 16.668 32.769 25
1972 0.182 699.702 15.697 30.860 25
1973 0.689 511.040 11.464 22.539 25
1974 5.793 541.302 12.143 23.874 25
1975 27.583 582.557 13.069 25.693 25
1976 107.653 648.365 14.545 28.596 25
1977 219.588 649.659 14.574 28.653 25
1978 298.882 564.859 12.672 24.913 25
1979 413.507 534.230 11.985 23.562 25
1980 570.950 570.950 12.808 25.182 25
1981 752.513 670.689 15.046 29.581 25
1982 728.581 573.234 12.860 25.282 25
1983 903.356 561.356 12,593 24.758 25
1984 1165.501 633.769 14,218 27.952 25
1985 .. . . .
1986

1960-64: 1960, 61, 62, 63 & 64 1965-69: 1965, 66, 67, 68 & 69



Personnel Comments:
These figures include the ‘Instituto de
Investigaciones Agropecuarias' (INIA), and the
Faculties of Agriculture of the University of
Chile, the Catholic University, the University of
Concepcion, and the Austral University.
University staff were assumed to spend one-third
of their time on rescarch. The figures explicitly
exclude forestsy, and  veterinary
research; basic research conducted in universilics
that may pertain to agriculture outside the
faculties of agriculture; and nutrition and food
technology rescarch agricultural
institutions. The following organizations are
definitely excluded: Fundacion Chile, Instituto de
Investigaciones del Desarrollo Rural, Instituto de

fisherices,

outside

Investigaciones Oceanoldgicas, Instituto de la
Patagonia, Instituto Forestal, and Instituto
Nacional de Investigacion de Recursos Naturales
(source 7:4-1).

Expenditure Comments:

These figures correspond to the personnel figures.
The pre-1965 expenditure figures for INIA refer to
the Ministry of Agriculture and the Rockefeller
Foundation program.

Expenditure data in source 25 was reported
in constant 1984 pesos after deflating by the CPl
index given in Table A-15, p. 149, The procedure
used Lo construct the indicator series was first to
recover a current LCU  estimate of the
expenditure data using the CPI index cited by
source 25, and then Lo sum across each rescarch
institution.

Sources:
0010 Boyce, James K., and Rebert . Evenson. National
and International Agricultural Rescarch and
Extension Programs. New York: Agricultural
Development Conncil, Inc., 1975,
Venezian, Eduardo. Chile and the CGIAR
Centers: A Study of Their Collaboration in
Agricultural Reseorch. CGIAR Study Paper
Number 20. Washington, 1).C.: World Bank,
April 1987.

0025

Additional References:

Trigo, Eduardo J., and Martin E. Piaeiro. “Funding
Agriculturat Research.” In Reporl of a
Conference: Selected Issues in Agricultural
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China, P.R.

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-64

1965-69

1970

1971

1972

1973

1974

1975

1976

1977 . . - . .- .-

1978 .- . . . .- 19539 883
1979 . . . . . 20676 883
1980 - .- o . .- 20790 883
1981 . . . . . 23729 883
1982 . . . . .- 31226 883
1983 . . . .o . .

1984 . . - . . 31956 883
1985 .- - . . . 33454 371/588
1986 . " .

1960-64: 1965-69:
Expenditure LCU = Yuan

Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas PPP Source

1960-64

1965-69

1970

1971

1972 . . . .-
1973 810.000 880.435 586.697 1103.676 554
1974 . . . .
1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1960-64: 1965-69:
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Personnel Comments:
Statistical indicators of agricultural research in
the PRC are extremely difficult to estimate. In
addition to the paucity of data, there are major
problems in deriving a researcher count where
the classification and qualification levels of a
researcher/scientist are standardized over time
and roughly compatible with other countries.
This situatior appears to have improved of late.

The source 371 figure reported here appears
the most acceptable to date. It was compiled on
the basis of an Autumn 1985 survey which used
UNESCO standard definitions and concepts. It
includes only scientists possessing a university
graduate, or “higher cultural level,' and others
having the senior or intermediate academic title
working in R & D anstitutions subordinate to
government departments above the county (ie.,
at the provincial and central) level (1690
institutions, 370 In the areas of
agriculture, forestry, animal lmslmmln', andd
management, 37,799
engineers are engag d in science and technology

sourcee

water scientists and
activities at and above the county level (source
371, Table 1-2). An estimated 1,345 scientists and
engineers who work at the county level (67,782
county-level personnel x 6447, the total number
of county-
university education or higher cultural level)
were excluded from the total, According to
sources 588 and 754, they more appropriately can

level personnel  possessing a
[l

be classificd as extension workers rather than
researchers.

The 1978-81 figures from source 883 were
obtained dircctly  from the Ministry  of
Agriculture, Animal Thi bandry and Fisheries of
China. The 1984 figure consists of 499 MSe-
equivalent researchers and 17,965 BSc-cquivalent
researchers. The breakdown
provided by source 883 indicates there were no
PhD-equivalent working in
agricultural research in 1984, This is corroborated
by source 882 who states that the Chinese have
trained very few, probably less than 25, PhDs in
agriculture, and, in spite of the significant
number currently seeking training abroad (US) to
the PhD level, probably no more than 10 foreign-
trained PhD-level agricultural rescarchers had
returned to China in the last few years. Source

degree-level

rescarchers

883 also indicated that the remaining 13,492
researchers in the 1984 figure do nct possess a
PhD, MSc, or BSc degree and have generally had
less than 4 (probably 2 cr 3) years of university
training. The series may best be considered an
upper-bound estimate of the total number of
agricultural China, when
evahuated with respect to the concept of a
researcher that was generally used to compile
these statistics. Finally, source 883 confirmed that
the 1981-82 jump in the series was largely due to
an influx of newly trained research personnel
into the system.

Efforts to estimate a consistent long-run
time series from available sources have been
unsuccessful. Source 10 gives a 1965 estimate of
8,000 researchers. It was calculated or the
assumption that 15% of the total figure for
research and development personnel given by
source 367 = 53,000 scientists and engineers - are
oriented to agriculture. Unfortunately source 367
(p. 397) states that its total figure explicitly
excludes research personnel in the life sciences,
medicine, and agriculture. The 1,200 research anid
technical personnel reported by source 10 for 1958
was taken  from source 369 (p. 253)
and inchides Academy of Agricultural Science
personnel only. The Academy of Agricultural
personnel represent an (unknown)
fraction of the total agricultural science personnel
in the PRC. For example, source 367 (p. 398)
states that in 1957 the Chinese Academy of
science received only 319 of the national science
budget.

Source 483 reports a 1966 estimate of 150,000
agricultural scientists and a mid-1975 estimate of
150,000, Source 483 (p. 99) points out that
although the later figure almost certainly
includes graduates of state-run (mational and
provincial) institutions “"the entrants into
universities in 1970 and 1971 were probably the
feast qualificd and most poorly trained of all."
Thus, there is a tremendous range of competence
among these rescarch professionals, which
sugpests the latter two estimates significantly
overstate the number of agricultural research
personnel when considered in relation to the
UNESCO standard which was used to comrile
the 1985 figure.

researchers  in

Science



Finally source 484 gives an alternative
indicator, the number of agricultural (research

127

plus nonresearch) institutes in the PRC as
follows:

Extension Animal Vet. Seed Seed
Ycar Stations Preeding Stations Stations Demonstration
Stations Sites
1950 10 148 251
1952 232 389 1,005
1957 13,669 821 230 1,390 1,899
1979 17,622 1,174 8,445 2,369 2418
1980 15,114 533 5,530 2,436 2,404
1981 15415 566 6,778 2,370 2,392
1982 17,300 547 6,358 2,787 2,421
1983 14,694 669 7,689 2,548 2,271

Source 370 (p. 26) gives a breakdown of the total
number of research (agricultural plus non-

agricultural) institutes in 1983 as follows:

Level Independent Attached Total
Academy of Science 1,119 11 130
Ministry and Commission 738 1,249 1,987
Province Autonomous Region Municipality

directly vinder central government 139 1,288 2,727
City 2,151 2,316 4,497
Total 4,447 4,894 9,341

Here independent research institutes receive
their financial allecations directly from the state
budget (Ministry of while  the
remainder other
organizations - often with funds from several
sources. The bulk of the research is carried out by
the independent research institutes belonging to
the Academy and to the ministries.

c.nance),

are  financed through

Expenditure Comments:
Source 10 estimates the total agricultural research
expenditures for 1965 at 135 million Yuan (US$
55.0 million). This was calculated as 10% of a total
rescarch expenditure estimate of 1350 million
Yuan given by source 367. Unfortunately source
367's estimate explicitly excluded agricultural
(plus and life rescaich
expenditures. Source 485 (p. 632) gives a 'budget
for agricultural research’ of ‘roughly” US$ 330
million for around 1965, but gives no indication

medical science)

of how it was derived. The 1973 (source 554)
estimate includes R&D expenditures on
"agriculture and natural resources, excluding
energy” and accounts for 18% of estimated total
R&D spending for that year of Y4,590 million,

Acronyms and Abbreviations:
PRC: People’s Republie of China

Sources:

State Science and Technology Commission of the
People's Republic of China. Statistical Data on
Science and Technology of 1985. Beijing, China:
State Science and Technology Commission of the
'eople’s Republic of China, 1986.

Billgren, Boel, and Jon Sigurdson. An Estimate of
Research and Dcvelopment Expenditures in the
People’s Republic of China in 1973, Industry and
Teehnology Occasional aper No. 16. Paris:
OECD Development Centre, July 1977.

Kong, Guasong. Personal communication. Second
Sccretary of Science and Technology of the
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Embassy of the People's Republic of China in the
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Kong, Guasong. Personal communication. Second
Secretary of Science and Technology of the
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Netherlands. The Hague, March 1988,
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iftolombia

— SoE—
Personnel

Period/Year ’hD MSc BSc Subtotal Expat Total Source
1960-64 227 10/729
1965-6Y 326 10/729
1970 .-

1971

1972

1973 . .- . " .

1974 35 91 433 559 559 18/729
1975 " . . . .

1976 33 i70 RECH 134 434 18/729
1977 . . .

1978 -182- 194 376 376 30/729
1979 40 160 166 366 366 18/729
1960 36 157 23 424 424 91/729
1981 42 186 203 431 43 55/729
1982 . . . . .

1983 41 188 195 424 424 17/729
1984 42 213 N 456 456 55/729
1985 47 196 262 505 505 735/729
1986

1960-6-: 1960

Expenditure

1965--69: 1965

LCU = Colombian Pesos

Current LCU

Constant 1980

Constant 1980 US$% (millions)

Period/Year (millions) LCU{millions) Atlas prpe Source
196()-6-4

1965-69 . .. .. ..

1970 16N0.763 1118.121 22.485 46.793 55/729
1971 173.852 1091.231 21.944 45.668 55/729
1972 183.419 1019.070 20.493 42.648 55/729
1973 211.325 977133 19.649 40.893 55/729
1974 228.154 841.703 16.926 35.225 55/729
1975 299.091 898.170 18.062 37.588 55/729
1976 335.379 802.504 16.138 33.585 55/729
1977 421.174 7ou.732 15.700 32.673 55/729
1978 574.302 909,135 18.282 38.047 55/729
1979 707.970 903.158 18.162 37.797 55/729
1980 877.978 877.978 17.656 36.743 55/729
1981 1212.083 987.038 19.849 41.307 55/729
1982 1372.507 895.892 18.016 37.493 55/729
1983 2353.662 1276.389 25.667 53.417 17
1984 2408.336 1068.946 21.496 44,735 736
1985 4166.100 1501.297 30.190 62.829 736/730
1986 5181.000 1490.078 29.964 62.359 736/730
1960-64: 1965-69:

-
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Personnel Comments:
The indicator series includes ICA and CENICAFE

only. The table below gives a breakdown of the
number of researchers at the institutional level.

1960 1965 1974 1976 1978 1979 1980 1921 1983 1984 1985

ICA 210 30X 517 392 333 Kl 378 381 373 405 454
CENICATE 17* 26" 42 42 43+ 45* 46" 50* [51)* [51]* [51]*

Total 227 326 559 434 376 366 424 431 424 456 505

Source 10 10 18 18 30 18 9 55 17 55 735

729* 729+ 729+ 729 729+ 729 729 729* 729+ 729+ 729*

[ } = estimated or constructed by authors.

In addition to rescarch, ICA is also involved in
extension and development activities. In all
instances, except possibly for 1974, these
nanresearch activities have been excluded from
the indicator serices.

According to source 55, the following
institutes also conduct agricultural research in
Colombia, namely, CONIF, CARC, CENICANA,
ASOCOFLORES, INDERENA, and universities.
In addition to the 456 agricultural rescarchers
working at ICA and CENICAFE in 1984, source
55 reports another 215 agricultural rescarchers
working at the institutes mentioned above.

Expenditure Comments:
The table below gives an overview of how the
expenditure figures have been constructed, plus

some scattered observations for institutes which
have not been included in the indicator series.

Acronyms and Abbreviations:
ASOCOFLORES: Asociacién Colombiana de
Productores de Flores
CENICAFE: Nacional de Investigaciones del Café
CENICANA: Centro Nacional de Investigaciones de la
Cana
CONIF: Corporacién Nacional de Investigacion y
Fomento Forestal
CARC: Corperacion Auténoma Regional del Cauca
ICA: Instituto Colombiano Agropecuario
INDERENA: Instituto Nacional de los Recursos
Naturales Renovables y del Ambiente

1970 97 1972 1973 1974 1975

ICA 142.900 152.500 155.600 176.700 182.200 242.300
CENICAFE 17.863" 21.252¢ 27.619* 34.625* 45951 56.791*
Subtotal 160.763 173.852 183419 211.325 228.154 299.091
INDERENA 9.047 9.481 9.503
CONIF 3.053
CARC 1.928
Universities 4.576 6.776 7.430 10.812
Source 55 55 55 55 55 55

729 729* 729* 729+ 729 729"
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1976 1977 1978 1979 1980 1981
ICA 265.600 330.000 463.300 558.000 673.800 924.100
CENICAFE 69.779 91.174* 111.002* 149.970* 204.178* 287.983*
Subtotal 335.379 421.174 574.302 707.970 877978 1212.083
INDERENA 9.023 211.600
CONIF 2.813 19.800
CARC 3.136 6.000
Universities 13.401 14.000
CENICANA 55.100
ASOCOFLORES 20.000
Source 55 55 55 55 55 55
729 729* 729+ 729 7291 729+
1982 1983 1984 1985 1986
ICA 1059.000 1817.991 1710.500 3276100 3836.100
CENICAFE 313.507* 1505.67 1] [697.836) 890.000* 1345.000*
Subtotal 1372.507 2353.662 2408.336 4166.100 5181.000
Source 55 17 736 736 736
729 730 730"

[ | = estimated or constructed by authors.
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Personnel

Period/Year

PhD MSe BSc Subtotal Expat Total Source

196064
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

0 0 7 7 7 14 445

1960--64:

Expenditure

1965-69:

LCU = Comorian Francs

Period/Ycar

Constant 1980 US$ (millions)
Current LCU Constant 1980

(millions) LCU{(millions) Atlas PPP Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1960-64:

1965-69:
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Personnel Comments:

Agricultural Research in Comoros is conducted
under the authority of the Research and
Development Unit of the Federal Center of Rural
Development (CEFADER). The personnel figure
for 1985 includes, in addition to the Research and
Development Unit of CEFADER, 1 rescarcher
who works for IRHO.

Acronyms and Abbreviations:

CEFADER: Centre Fédcral d'Appai au Développement
Rural

IRHO: Institut de Recherches pour les Huiles et
Oléagineux

0445

0027

0122

Sources:

Swanson, Burton E., and Wade H. Reeves.
"Agricultural Rescarch Eastern and Southern
Africa: Manpower and Training." World Bank,
Washington, D.C., August 1986. Mimco.

Additional References:

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

World Bank — Eastern Africa Regional Office.
The Comoros: Problems and Prospects of a Small,
Island Economy. Washington, D.C.: World Bank,
July 1979.
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Conge .

Perir . /Year

PhD

MSc BSc Subtotal

Expat

Total

Source

1960-64
196569
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

40

24

34

24

39

72
74

532
589

95/856

68/856
68/856

1960-64:

Expenditure

1965-69:

LCU = CFA Francs

Period/Year

Current LCU
(millions)

Constant 1780
LCU(millions)

Constant 1980 US$ (millions)

Atlas

Prp

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1(Kié4]

116,923

956.000

371.369

335.023

571.087

1.622

1.463

2.494

589
589

86/17/856

1960-64:

1965-69: 1966
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Personnel Comments:
According to source 86, following independence
in 1963 all agricultural research was abandoned
except for some cffort in support of development
activities, ORSTOM's basic research in soils,
phytopathology, and entemology, and a small
CTFT unit. It was not until the mid-seventies
that the Congolese government allocated some
funds to agricultural research. With the financial

support of France it was possible to reactivate the
old research station at Loudina in 1976. Since
then, however, finaacial support by the
Congelese government has been very limited.

At the same time CRVZ (formerly
Laboratoire Vétérinaire Sanitaire) was established
with the help of the Soviet Union.

The table below gives details of how the
personnel figures have been constructed.

1967 1970 1971 1974 1976 1983 1984 1985
ORSTOM? 25 25 22 NA 16 27 30 NA
CTFT NA 2 {2} 2 5 12 10 NA
CRAL - - - - 5 191 [10] 10
CRVZ - - - - 13* 24* (24 NA
Toial NA 27 24 Na 39 72 74 NA
Source 654 532 589 589 95 68 86 68
856* 856* 856*

[ 1= estimated or constructed by 7 *hors,
a. ORSTOM-Brazzaville only. C
only.

Expenditure Comments:

fOM-Pointe Noire not included because it is involved in oceanography research

The table below gives an overview of how the expenditure indicators have been constructed.

1966 1971 1973 1977 1979 1980 1981 1982 1663 1984 1985
ORSTOMI  78.803 79.330 NA NA NA NA NA NA NA  £00.000  710.000
CTFT 21.838 37.593 25000 80000 63.000 90,000 125.000  142.000 NA - 120.000* NA
CRAL - - - NA NA NA NA NA  163.000  [8.000] 4.600*
CRVZ - - - NA - 8.273* 11.206% 11.406* 25.80u7 27.350* [28.000]** NA
Total 100.641  116.923 NA NA NA NA NA NA NA 956.000 NA
Source 589 589 589 68 68 68 63 68 86 86 656
856 856* 850° 856* 856" 17+ 86*
856**

[ 1= estimated or constructed by authors.

a. ORSTOM-Brazzaville only. ORSTOM-Pointe Noire not included because it is involved in occanography only.

Acronyms and Abbreviations:
CRAL: Centic > Recherche Agronomique de Loudima
CRVZ: Centre de Recherche Vétérinaire et
Zootechnique
CTFT: Centre Technique Forestier Tropical
ORSTOM: Office de Ia Recherche Scientifique et
Technique Outre-Mer

Sources:

ISNAR, IFARD & AOAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
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Conle, Stephan. "West Africa Agricultural
Resecarch Data Base Building Task: Termination
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Personnel

Period/Ycar PhD MSc BSc Subtotal Expat Total Source

1960-64
1965-69
1970
1971
1972
1973
1974 .- . . . . .
1975 . . . .- . .

1976 . - .- . . .

1977 . o . . . .

1978 . . .- . . .

1979 . . . . o .

1980 - o . 1 3 4 38
1981 . . .- - .-

1982

1983

1984

1985 . - . . .
1986 0 1 1 2 2

723
723
723
723

T TR

1960-6+4: 1965-69:
Expenditure LCU = New Zealand Dollars

Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas Prp Source

1960-64

1965-69

1970

1971

1972

1973

1974 . . .

1975 .o " .

1976

1977

1978

1979 .- . . .

1980 0.214 0.214 0.208 0.295 38
1981 . . . .

1982 . - - .-

1983 0.212 0.149 0.144 0.205 723
1984 0.171 0.113 0.110 0.156 723
1985 0.209 0121 0.118 0.167 723
1986 0.301 . . .- 723

1960-64: 1965-69:



Personnel Comments:
Agricultural research on the Cook Islands is
performed mainly by the New Zealand
Department of Scientific and Industrial Research.
The number of researchers presented here for
1980, in standard scientist years, was derived from
a descriptive overview by 38 of
agricultural research on the Cook Islands. Most of
the research is conducted at the Totokoitu
Research Station on Rarotonga Island or on
farmers' land on that island.

saqurce

Expenditure Comments:
New Zcaland plays a dor.inant role in
agricultural research on the Cook Islands. Source
38 indicates that more than 75% of the estimated
expenditures are funded by New Zealand.

0038

0723

0771

139

Sources:

Gamble, W.K., R.M. Bourke, and C.W. Brookson.
South Pacific Agricultural Research Study.
Consultants’ Report to the Asian Development
Rank (two volumes). Manila: Asian Development
Bank, June

1981.

Fernando, L.H. "South Pacific NARS Resource
Commitment Survey.” ADB and ISNAR, The
Hague, 1987. Mimco.

Additional References:

Fernando, L.H. "ISNAR/IRETA Workshop on
Planning and Management of Agricultural
Rescarch in the South Pacific: Survey of
Agricultural Rescarch Resources.” ISNAR, The
Hague, n.d. Mimeo.



Personnel
Period/ Year PhD MSc BSc Subtotal Expat Total Source
1960-64 . . . . - 44 10
1965-69 . . . . . 54 10
1970 . . . " . 43 10
1971 . . . . . 55 10
1972 . .- . . . 59 10
1973 . . . v . 60 10
1974 . . - . . £ 10
1975 . . .
1976 . . . .
1977 . . . . . .
1978 .. [P . . . 90 124
1979 . . . . . .
1980 - . . . . .
1981 . . . . e 114 31
1982 . . .
1983
1984
1985
1986
1960--61: 1960 & 62 1965-69: 1965
Expenditure LCU = Costa Rica Colones
Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas PrpP Source
196064
1965-69
1970)
1971
1972
1973
1974
1975 .. . . .
1976 16.347 26.755 2.940 4.396 208
1977 - . . .
1978 .. . V. .
1979 21.196 25.173 2.766 4.137 31
1980 26.268 26.268 2.886 4316 31
1981 30.679 21.743 2.389 3573 31
1982 . . .. .
1983 .. . . ..
1984 47.200 12.072 1.327 1.984 713
1985 . . . ..
1986

1960-64: 1965-69:



Personnel Comments:
The figures refer to the Ministry of Agriculture
and Livestock (MAG). Within the m:aistry there
is a special departiment for agricultural research
('Direcciéon General de Investigaciones Agricolas'
- DIA). This department conducts mainly crop
research. Livertock recearch and forestry research
is done by research divisions of the Livestock
Department and the Forestry Department of the

141

sources only DIA is identified as doing rescarch at
the ministry. However, the indicator series also
includes researchers working at the research
divisions of the various departments within
MAG. Source 31 indicates that a considerable
amount of agricultural research is also done by
organizations other than the Ministry of
Agriculture and Livestock. The exact number of
researchers working for these organizations is not

Ministry of Agriculture and Livestock. In many  available.

1974 1975 1976 1977 1978 1980 1981 1983
DIA NA 56 64 59 60 75 91 82
GANADERIA NA NA NA INA NA 8 8 NA
SANIDAD ANIMAL NA NA NA NA NA NA 2 NA
FORESTAL NA NA NA NA NA NA 3 NA
PESCA Y FAUNA NA NA NA NA NA NA 3 NA
AUTROS NA NA NA NA NA NA 7 NA
TOTAL MAG? 65 NA NA NA 90 NA 114 NA
Source 10 127 127 127 124 53 31 17

a. Source 10 and 124 do not give a detailed breakdown of the total MAG figure.

Expenditure Comments:

In many publications only DIA is identified as
doing rescarch within the Ministry of Agriculture
and Livestock (sce, for exam ple, source 1). Hence,
research expenditures have generally been
underestimated. The figures presented here cover
all agricultural research conducted by the
Ministry of Agriculture and Livestock. There are,
however, at least 10 other organizations in Costa
Rica that to some extent are also involved in
agricultural rescarch (see, for example, source 31).
Expenditure figures on agricultural rescarch by
these organizations are scarce and are therefore
not included in the figures presented here. To
give some idea of the importance of these
organizations, in 1976 total agricultural research
expenditures were estimated (source 208) at
C 29,775,502, of which 55% was spent by the
Ministry of Agriculture and Livestock, 19% by
'Asociacion Nacional Bananera', 17% by the
University, and 9% by a group of small
o1ganizations.

Acronyms and Abbreviations:
DIA: Dircccion General de Investigaciones Agricolas
MAG: Ministerio de Agricultura y Ganaderia

Sources:
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Bengtsson and Getachew Tedla, pp- 155-166.
Sweden: SAREC, 1980,

Alfaro, R, "La Investigacion Agricola en ¢l
Ministerio de Agricultura y Ganaderia de Costa
Rica." Paper presented at Curso-Taller sobre la
Administracion de la Investigacion Agricola,
Panama City, 14-25 July 1986.

Agricultural Rescarch Centres: A Waorld
Directory of Organizations amd Programmnes.
Eighth Edition, Two Volumes. Harlow, UK.
Longman, 1986,

Hernandez Lopez, Jesus. Iersonal Communication.
Director General Investigacion y Extension
Agricola, Ministerio de Agricultura y Ganaderia.
San José, Costa Rica, January 1988,

Evenson, Robert B, and Yoav Kislev., Investnent
in Agricultural Research and Extension: A Strvey
of International Duta. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale Univcrsily, August 1971.
Evenson, Robert E, and Yoav Kislev. “Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975); 507-
521,
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Cote D'Ivoire

Personnel

Period/Year PhD MSc¢ BSc Subtotal Expat Total Source

1960 -6 . . . .. . .

1965-64 . . . .. . 85 653
1970 . . . . . 141 532
1971 . . . . . .

1972 . . . .. . 179 431
1973 . . . . . ..

1974 . . . - . 180 589
1975 . . .

1976 . .
1977

1978

1979 . .
1980 . . . . . .
1951 . - . 36 151 187 86
1982 . . . 43 150 193 86
1983 . - . 53 150 203 86
1984 . . . 65 140 205 86
1935 . . . 71 145 216 86/774
1086 . ..

1960 -6-4: 1965-69: 1966

Expenditure LClI = CFA Francs

Constant 1980 USs (millions)
Current LCU Constant 1980 e
Period/Year (millions) [.CU(millions) Atlas Pep Source

196064

1965- 69

1970

1971 . . . .

1972 1942.377 564().364 28.239 23.432 431
1973 . . - .

1974

1975

1976

1977

1978

1979

1980 . . . ..

1951 6906.600 6844.995 34.271 28.436 86
1982 7512.530 7073.€45 35417 29.387 86
1983 8304.390 7362.(48 36.859 30.584 86
1984 8322.130 6426.255 32.175 26.697 86
1985 8633.930 6390.770 31.997 26.549 86
1986 . . .. .

1960-64: 1965-69:
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Personnel Comments:
The personnel indicator series has been constructed as follows:

1966 1970 1972 1974 1981 1982 1983 1984 1985
IRAT 10 8 14 T - - - - -
IRCT 7 6 10 - - - - -
IEMVT 3 2 5 - - - - -
IDESSAQ - - - 14b 49 53 51 50 51
IRCA 6 10 10 16 17 17 16 19
CTFT NA 7 7 7 9 9 8 13
IRHO 19 20 19 22 23 23 24 25
IRFA(IFAC) 7 9 1 16 13 14 15 16
IRCC(IFCC) 8 10 25 ] 18 18 19 19 2
ORSTOM 25 69 78 176] 59 60 70 73 70*
Subtotal 85 141 179 180 187 193 203 205 216
CSRS 3 3 3
CIRT (ITIPAT) 5 7 4 11+ 11"
CRO 19 26%* 28+ 29* 26* 32*
DPML 3
CIRES 9* 8
ENSA 1
Sources 653 532 431 589 86/12* 86 86 86 86

774%  774* 774* 774* 774+

[ ] = estimated or constructed by authors.
a. IRAT, IRCT, and [EMVT merged into IDESSA.
b. Comprises all GERDAT mstitutes.

Expenditure Comments: also involved in agricultural production, the sale
France is still heavily involved in agricultural  of which is used to finance part of their research.
research in Cote d'Ivoire, by means of both  An exceptional case in this matter is IRHO, for
human resources and funding. In addition to  which sales of produce represent more than 85%
performing research, some research institutes are of total financial resources and expenditures

1972 1981 1982 1983 1984 1985
CTFT 72.956 275.080 340.150 379.000 376.210 372.290
IDESSA 349.6942 1332.180 1476.750 1670.240 1686.480 1713.100
IRCA 170.950 380.250 471.040 509.510 582.760 537.670
IRCC(FCC) 256.688 1094140 1099.020 1050.600 1198.390 1045.200
IRFA(IFAC) 179.892 488.440 516.990 561.170 490.510 508.900
IRHO 186.697 756.810 769.480 978.570 787.780 1156.770
ORSTOM [725.500] 2579.700 2839.100 3155.300 {3200.0001 (3300.000]
Total 1942.377 6906.600 7512.530 8304.390 8322.130 8633.930
Source 431 86 86 86 86 86

['] = estimated or constructed by authors.
a. In 1972 the IDESSA figure comprises IRAT, IRCT, and IEMVT.



(source 86). Including this large figure would
seriously bias upwards a total research
expenditure estimate. For example, if all revenue
from sales were included in research funds
available, then research expenditures per scientist
for IRHO would be as high as US$ 675,000. To
correct for this distortion, it was assumed, for all
organizalions, that 10% of sales of produce was
used to fund agricultural rescarch.

In the table above an institutional
breakdown of the expenditure series is given.

Acronyms and Abbreviations:

CIRES: Centre Ivoirien de Recherche Economique et
Sociale

CIRT: Centre Ivoirien de Recherches Technologiques

CRO: Centre de Recherches Océanographiques

CSRS: Centre Suisse de Recherches Scientifigques en
Cote d'lvoire

CTFT: Centre Technigue Forestier Tropical

DPML: Direction des Péches Maritimes et Lagunaires

ENSA: Ecole Nationale Supéricure Agronomique

GERDAT: Groupement d'Etudes et de Recherche pourle
Développement de I'Agronomie Tropicale

IDESSA: Institut des Savannes

IEMVT: Institut d'Elevage et de Médecine VEétérinaire
des Pays Tropicaux

IFAC: Institut Francais de Recherches Fruiticres Qutre-
Moer

IFCC: Institut Francais du Café, du Cacao et Autres
Plantes Stimulantes

IRAT: Institut de Recherches Agronomiques Tropicales
et des Cultures Vivricres

IRCA: Institut de Recherche sur le Caoutchoue en
Afrique

IRCC: Institut de Recherche du Café et du Cacao et
autres plantes stimulantes

IRCT: Institut de Recherche du Coton et des Textiles
Exotiques

IRFA: Institut de Recherche sur les Fruits el Agrumes

IRHO: Institut de Recherche sur les Fuiles ot les
Oléagincux

ITIPAT: Institut pour la Technologice et
PIndustrialisation des Produits Agricoles
Tropicaux

ORSTOM: Office de Recherche Scientifique et
Technique d'Outre-Mer

Sources:

0086 World Bank. "West Africa Agricultural
Research Review - Country Studies." World
Bank, Washington, D.C., 1985. Mimco.

0431 Current Agricultural Rescarch Information

System (CARIS). Directory of Agricullural

0532

(589

0653

0774

0010

0012

0023

0026

0027

0068

0073

0088

0089

0146
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Research Institutions and Projecls in West Africa
- Pilot Project 1972-73. Rome: FAQ, 1973.
UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countrics of Africa. Paris: UNESCO, 1970.
Kassapu, Samucl. Les Dépenses de Recherche
Agricole dans 34 Pays d'Afriqgue Tropicale. Paris:
Centre de Développement de I'OCDE, 1976.
Webster, B.N. Index of Agricultural Rescarch
Institutions and Stations in Africa. Rome: FAO,
n.d.

Alassanc Salif, N'Diaye. Personal
communication. Le Ministre de la Recherche
Scientifique, Ministere de la Recherche
Scientifique. Abidjan, Cote d'lvoire, January
1988.

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

ISNAR. Report to the Govermment of lvory Coast:
Agricultural Rescarch in Ivory Coast. The
Hague: ISNAR, December 1984.

Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Overview. Working Paper
No. 4. The Hague: ISNAR, October 1985,

Oram, Peter A, and Mark Gicben. "Document
Summarics.” [SNAR, The Hague, 1984. Mimco.
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Conte, Stephan. "West Africa Agricultural
Research Data Base Building Task: Termination
Report.” World Bank, Washington, D.C., 1985.
Mimeo.

Oram, Peter A, and Vishva Bindlish.
“Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” IFPRI,
Washington, D.C,, January 1984, Minmco.
Swanson, Burton E,, and Wade H. Reeves.
"Agricultural Research West Africa: Manpower
and Training." World Bank, Washington, D.C,,
November 1985, Mimeo.

Oram, Peter. "Report on National Agricultural
Research in West Africa.” IFPRI, Washington,
D.C., February 1986. Mimco.

Hocombe, S.D. "FAO/World Bank Cooperative
Programme - Project Brief Cote d'lvoire:
National Agricultural Rescarch Project.” Report
No.:4/86 CP-1VC 12 PB. FAO and the World
Bank, Rome/Washington, D.C., January 1986.
Mimceo.
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0147

0148

0149

0150

0161

0169

0175

0266

Ellinger, K.R. "Ivory Coast Agricultural
Research.” World Bank - Regional Mission in
Western Africa, Abidjan, 1982. Mimco.
Ministere de la Coopération et du
Développement de France. "Proces-Verbal de la
1Xeme Commission Mixte Franco-Ivoirienne de
Recherche.” Ministere de la Coopération et du
Développement de France, Paris, January 1982.
Mimco.

Ministere du Plan. Plan Quinguennial de
Développement Economique, Social et Culturel
(1961-1985): Politigue Sectionnelle. Abidjan:
Ministere du Plan, 1981.

ORSTOM. Activités de I'ORSTOM en Cote
d’lvoire. Abidjan: ORSTOM, 1980.

Plessix, C.J. du, et al. "La Programmation de la
Recherche Agronomique en Cote d'voire.”
Extrait du Compte rendu du 10e Colloque de
IInstitut International de la Potasse, Abidjan,
Cote d'lvoire, December 1973.

ISNAR. Agrotechnical Research in lvory Coust.

The Hague: ISNAR, 1982,

Cooper, SLG.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Bureau, 1970.

UNESCO. Mational Science Policics in Africa.
Science Policy Studies and Documents No. 31.
Paris: UNESCO, 1974.

0360

0373

0400

0466

0654

0852

Cooper, St.G.C. "Towards Trait.ed Manpower for
Agricullural Rescarch in Africa." Paper
presented at the Conference on Agricultural
Rescarch and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August—4 September 1971.

Groupement d'Etudes et de Recherches pour le
Développement de I'Agronomie Tropicale
(GERDAT). Rapport Général d’Activité pour
1982. Paris: GERDAT, 1983.

UNESCO. The Promotion of Scientific Activity
in Tropical Africa. Science Policy Studies and
Documents No. 11. Paris: UNESCO, 1969,

World Bank — West Africa Agricullural Research
Review Team. “National Agricultural Research
Systems (NARS): A Regional Appraisal and
Selected Issues." World Bank, Washington, D.C,,
August 1986. Mimeo.

Office de la Recherche Scientifique ot Technique
Outre-Mer (ORSTOM). Rapport d’Activité 1957.
Paris: ORSTOM, 1969,

Evenson, Robert &, ana Yoav Kislev. Investment
in Agricultura’ Research and Extension: A Survey
of Internationa: Data. Center Discussion Paper
No. 124. New Haven, Conneclicut: Economic
Growth Center, Yale University, August 1971.
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j;_’Cuba

Personnel

Period/Year

PhD MSc BSc

Subtotal

Expat Total Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
19844
1985
1986

274 10

1257 22

2191 334

1960-64:

Expenditure

1965-69: 1969

LCU = Cuban Pesos

Period/Year

Current 1L.CU

(millions)

Constant 1980
L.CU(millions)

Constant 1980 US$ (millions)

Atlas

PPP Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

23.868

45.000
62.000

22

65
334

1960-064:

1965-69:
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Personnel Comments:
The 1969 and the 1978 personnel figures are both
derived from UNESCO figures. It is understood
that the UNESCO figures more or less include the
whole agricultural research system of Cuba, as
does the 1984 figure. In the table below a
breakdown of this figure has been given:

1984
Ministry of Arriculture? 1053
Ministry of Sagar lnduslryb 415
Ministry of "digher Education® 393
Academy o Sciences® 330
Total 2191

a. Includes 17 institutes.

b. Includes ICINAZ, ICIDCA, & CEDIC.

¢. Includes CENSA, ICA, INCA, & Estaciéon Indio
Hatuey.

d. Source 334 assumed that about a third of all research
of the Academy is related to agriculture.

Expenditure Comments:

The expenditure indicators are more or less
commensurable with the personnel figures.

The 1978 expenditure figure includes the
total agricultural research expenditure in the
productive sector (table 5.10 a, source 22) and
tigher education sector (table 5.10 b, source 22).

Acronyms and Abbreviations;
CEDIC: Centro para el Desarrollo Integrado de la Caina
de Azicar
CENSA: Centro Nacional de Sanidad Agropecuaria
ICA: Instituto de Ciencia Animal

ICIDCA: Instituto Cubano de Investigacién en
Derivados de la Cafa

ICINAZ: Instituto Cubano de Investigaciones
Azucarcras

INCA: Instituto de Ciencia Agricola

Sources:

0010 Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
txtension Programs. New York: Agricultural
Development Council, Inc., 1975,

0022 UNESCO. Statistical Yearbook 1983. Paris:
UNESCO, 1983.

0065 Casas, Joscph. "Cuba: A Small Country, a Large
Agricultural Rescarch Potential." Paper
presented at the Workshop on Agricultural
Research Policy, Minneapolis, Minnesota, April
1985.

0334 Sanchez, Pedro A., and Grant M. Scobie. Cuba and
the CGIAR Centers: A Study of Their
Collaboration in Agricultural Research. CGIAR
Study Paper No. 14. Washington, D.C.: World
Bank, 1986.

Additional References:

0027 Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations ana
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

0116 Sussman, Jean. "Agricultural Research in Cuba.”
University of Minnesota, St. Paul, July 1982,
Mimeo.

0163 CGIAR. "National Agricultural Research.”
CGIAR, Washington, D.C., 1585. Mimco.

0378 Rodrigucz, P. “Importancia de la Investigacién
Agricola en la Repiblica de Cuba." Paper
presented at Curso-Taller sobre la
Administracién de la Investigacién Agricola,
Panama City, 14-25 July 1986.



Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 . . .. . ..
1965-69 . . . . . 24 10
1970 . . . . - 39 17
1971 . . v . . 42 17
1972 . . . .- . 42 17
1973 . . . . - 45 17
1974 .- v - . . 47 17
1975 . . . . . 47 17
1976 . - v . . 47 17
1977 . " . “ v 47 17
1978 . . . . . 50 17
1979 . . . . . 54 17
1980 . . vl . . 56 17
1981 . . Lo . . 57 17
1982 . " . - . 59 17
1983 15 26 16 57 . 57 17
1984 Ve . .. . .. 55 744
1985 ..
1986
1960-64: 1965-69: 1967 & 69
Expenditure LCU = Cyprus Pounds
Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) L.CU(millions) Atlas Prp Sotirce
1960-64 . . . .
1965-60Y 0.160 404 1.070 1.463 10
1970 (.241 (.568 1.505 2.058 17
1971 0.273 0.629 1.666 2277 17
1972 (.290 0.681 1.803 2.465 17
1973 0.350 0.707 1.873 2.560 17
1974 0.340 0.618 1.637 2.238 17
1975 0.350 0.6i1 1.618 2.211 17
1976 0.359 0.573 1.519 2.076 17
1977 0.505 0.730 1.933 2.642 17
1978 (.593 0.777 2.058 2.814 17
1979 0.685 0.783 2.073 2.834 17
1980 0.852 0.852 2.256 3.084 17
1981 0.990 0.888 2.352 3.215 17
1982 1.165 0.948 2.511 3432 17
1983 1.305 1.007 2.667 3.646 17
1984 1.517 1.075 2.848 3.893 744
1985 I .. . .
1986

1960-64: 1965-69: 1967 & 69
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Personnel Comments:

The 1983 figure includes the Agricultural
Research Institute (ARI), and the Resecarch
Divisions of the Fisheries and Forestry
Departments of the Ministry of Agriculture. All
other figures given by source 17 are likely to
include the same The
organizational coverage of the 1984 figure is
compatible with the carlier figures, assuming the
Forestry Department continues to cmplov 1
researcher. Source 27 notes that the Veterinary
Services Department also undertakes rescarch. In
1982 it employed 7 researchers. These researchers
are not included in the figures presented here, for
reasons of consistency with the expenditure
figures.

organizations.

Expenditure Comiments:
The 1983 expenditure figure includes ARI and the
Research Divisions of the Forestry and Fisheries
Departments of the Ministry of Agriculture. The
expenditure figures for the other years are likely
to include the same organizations.

Sourcs:

0010 Boyce, James K., and Robert E. Evenson. National
and Iuternational Agricultural Rescarch anmd
Extension Progrums. New York: Agricultural
Devclopmcnl Council, Ine., 1975.

0017 ISNAR, IFARD & AOQAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

0744 Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes, Harlow, U.K.:
Longman, 1986.

Additional References:

0014 Judd, M. Ann, Jamues K. Boyce, and Robert E.
Evenson. "lnvesting, in Agricaltural Supply.”
Economic Growth Center, Yale Univcrsity, New
Haven, Conncecticut, 1983. Mimco.

0016 Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricullural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981,

0026 Oram, Peter A, and Mark Gicben, "Document
Summaries.” ISNAR, The Hague, 1984. Mimco.

0027 Harvey, Nigel, ed. Agricultural Research

Centres: A World Directory of Organizations and

0073

0094

0095

0165

0173

0187

0242

0243

0244

0279

0285

0286

0287

Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

Oram, Peter A., and Vishva Bindlish.,
"Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” [FPRI,
Washington, D.C,, January 1984. Mimco.

FAO ~ Near East Regional Office. Directory of
Agricultural Research Institutions in the Near
East Region. Cairo: FAQ - Near Fast Regional
Office, 1979,

FAO - CARIS. Agricultural Research in
Developing Countries — Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978,
Evenson, RE., and Y. Kislev. Agricultural
Research amd Productivity. New Haven: Yale
University Pregs, 1975,

FAO. £AO Near Tast Regional Studies on
Organization and Administration of Agricultural
Research. Rome: FAO, 1974,

Cyprus Agricultural Rescarch Institute (CARI).
Cyprus Agricultural Rescarch Institute, Annual
Report for 1983. Nicosia, Cyprus: Ministry of
Agriculture and Natural Resources, March 1981,
Commonwealth Agricultural Bureaux (CAB).
List of Rescarch Workers in Agricultural Sciences
in the Commonwealth 1981, Slougi., England:
CAB, 1981,

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences in the Commonweealth amd in the
Republic of Irclamd 1978. Slough, Enpland: CAB,
1978.

Commonwcalth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republiof Ireland 1975. Slough, England: CAB,
1975.

Commonwealth Agricultural Bureaux (CAB).
List of Rescarcli Workers in the Agricullural
Sciences in the Commonwocalth and in the
Republic of Ireland 1972, Slough, England: CAB,
1972,

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwvealth and in the
Republic of Ireland 1969. Slough, England: CAB,
1969.

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in Agriculture, Animal
Health and Forestry in the Commonwealth and
i the Republic of Ireland 1966. Slough, England:
CAB, 1966.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal



0831

Health and Forestry in the British
Commonwealth, the Republic of Sudan and the
Republic of Ireland 1959. Slough, England: CAB,
1959.

UNDP, and FAO. Agricultural Research
Institute, Nicosia, Cyprus ~ Final Report. Rome:
FAO, 1968.

FAO. Report of an Expert Consullation on
Agricultural Extension and Rescarch Linkages in
the Near East, Amman, Jordan, 22-26 July 1985.
Rome: FAQO, 1985.

0852

0886

151

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Rescarch and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507~
521.



‘Denmark

Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 .. . v . . ..
1965-69 - . . . . 458 621
1970 .. . . . . 429 505
1971 . . . . . 422 505
1972 . . . . . 415 505
1973 .- . . . . 408 505
1974 . . . . . 406 505
1975 . .- . . . 403 505
1976 .- . . . . 400 505
1977 . . .- . .- 399 505
1978 . v . . . 401 505
1979 .- - . . . 401 505
1980 e . . . . 424 505
1981 . . . : . . 446 505
1982 . . v . . 469 505
1983 . .
1984
1985
1986
1960-64: 1965-69: 1967
Expenditure LCU = Danish Kroner
Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas PPP Source
1960-64 . . . .
1965-69 75.623 233404 42.941 30.704 510
1970 90.200 224938 41.383 29.590 505
1971 96.000 222.222 40.884 29.233 505
1972 101.800 216.136 39.764 28.432 505
1973 107.600 2(8.932 38.438 27.485 505
1974 116.400 200.000 36.795 26.310 505
1975 125.200 191.145 35.166 25.145 505
1976 134.200 187.955 34.579 24.725 505
1977 144.500 184.783 33.996 24.308 505
1978 154.900 180.326 33.176 23.722 505
1979 165.400 179.004 32.933 23.548 505
1980 218.000 218.000 40.107 28.678 505
1981 270.700 245.867 45.234 32.344 505
1982 323.500 265.818 48.904 34.968 505
1983 . . . .
1984
1985
1986

1960-64: 1965-69: 1967



Personnel Comments:

These figures, measured in full-time equivalents
(FTEs), include all public-sector researchers in the
agricultural sciences, inclusive of universitv {or
more specifically the higher education sector)
personnel. During the 1980-82 period, FTE
researchers at universities accounted for an
average 28.6% of the total, compared with 27.5%
for the 197U-72 period. Governmeni-financed
research is performed by institutions which fall
within the Ministry of Agriculture (for example,
National Institute for Soil and Crop Research,
National Institute of Animal Science, National
Dairy Research Institute, National Engincering
Institute, Institute of Agricultural Economics,
National Forestry Research Station, National
Veterinary Serum Laboratory, National
Veterinary Virus Research Institute, and the
Poultry Disease Institute) and the Ministry of
Education (for example, Royal Veterinary and
Agricultural University, University of Advanced
Technology, and the National Agricultural and
Veterinary Resecarch Councii) (see sources 283
and 27).

Expenditure Comments:

These figures are compatible with the persennel
figures and include total (university plus other
public sector) R&D expenditures in the
agricultural sciences. Based on a slightly higher
1978 esiimate than included here of DKR 180
million, source 283 reports that 63% of this
budget comes from the Ministry of Agriculture,
7% from the Ministry of Education, and 25%
from the Royal (Veterinary and) Agricultural
University. Source 505 indicates that over the
1980-82 period the higher education sector
accounted for 18.6% of the total expenditure
reported here, compared with a 28.4% average for
the 1970-72 period.

Sources:

Forskningssckretariatet. Forskningsstalistik
1982. Ressource forbruget ved forskning og
udviklingsarbejde i den offentlige scktor.
Kabenhavn: Forskningssckretariatet, 1986.
OECD. International Survey of the Resources
Devoted to R&D in 1967 by OECD Member
Countrics, Stalistical Tables and Notes ~ Volume
5: Total Tables. Paris: OECD, August 1970.

0505

0510

0621

0010

0021

0027

0165

0283

0376

0452

0473

0174

0506

0509

0511

(512

0513
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NORDFORSK. Forsknings Virksomhe! i Norden
i 1967 — Utgifter og Personale. Nordisk Statistisk
Skriftseric 18. Oslo: NORDFORSK, 1970).

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

OLCD. OECD Science and Technology Indicators.
Paris: OECD, 1984.

Harvey, Nigel, ed. Agricultinral Rescarch
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, [J.K.: Longman, 1983.

Evenson, R.E., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

European Economic Community (EEC).
"Monograph on the Organization of Agricultural
Research.” EEC, Brussels, 1982. Mimceo.

FAO. Fourteenth FAO Regional Conference for
Europe, Reykjavik, Iceland, 17-21 September
1984: Research in Support of Agricultural Policies
in Europe. Rome: FAQ, 1984.

Knudsen, P H., ed. Agriculture in Denmark.
Copenhagen: Agricultural Council of Denmark,
1977.

OECD. Science and Technology Indicators: Basic
Statistical Series — Volume A: The Objectives of
Government R&D Fundinyg 1974-1985. Paris:
OECD, May 1983.

OECD. Science and Technology Indicators: Basic
Statistical Series ~ Volume A: The Objectives of
Covernment R&D, 1969-1981. Paris: OECD, July
1981.

OECD. Country Reports on the Organisation of
Scientific Rescarch: Denmark. Paris: OECD, July
1964.

OECD. Survey of the Resvurces Devoled to R&D
by OECD Member Countries, International
Statistical Year 1971 — Volume 5: Tolal Tables,
Statistical Tables and Notes. Paris: OECD,
August 1974,

OECD. International Survey of the Resources
Devoted to R&&D in 1969 by OLCD Member
Countrics, Statistical Tables and Noles ~ Volume
5: Total Tables. Paris: OECH, June 1973,

OECD. Survey of the Resources Devoted to R&D
by OECD Member Countries, Tnterrational
Statistical Year 1973 —~ Volume 5: Tolal Tables,
Statistical Tables and Notes. Paris: OECD,
September 1976.

OECD. International Survey of the Resources
Devoted to R&D by OLCD Member Countries,
International Statistical Year 1975 ~
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0706

International Volume: Statistical Tables and
Notes. Paris: OECD, March 1979.

OECD. OECD Science and Technology Indicators
No. 2 - R&D, Invention and Competitiveness.
Paris: OECD, 1986.

Rasmussen, Ole Kjeldsen. Personal
communication. Landbrugets Samrd for
Forskning og Forseg. Copenhagen, January -
March 1987.

OECD - STIID Data Bank. "Public Funding of
R&D by Socio-Economic Objective."” Tables.
OECD, Paris, April 1987. Mimco.

OECD - STIID Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
Sectors.” Tables. OECD, Paris, April 1987.
Mimeo.

EUROSTAT. Government Financing of Research
and Developmeit 1975-1984. Luxembourg: Office
des Publications Officielles des Communautés
Européennes, February 1985,

EUROSTAT. Government Financing of Research
and Development 1975-1985. Luxembourg: Office
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0852

0886

for Official Publications of the European
Communities, 1987.

OECD - STIID Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
Sectors: Higher Education, Agricultural Sciences,
General Universities Funds." Table, OECD,
Paris, June 1987. Mimco.

OECD - STIID Data Bank. "Gross Domestic
Expenditure on R&D: All Fields of Sciences ~
Agriculture, Forestry and Fishing." Tables.
OECD, Paris, June 1987. Mimco.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507~
521.



Dominica

Personnel

Period/Year

PhD MSc BSc Subtotal

Expat Total

196 -64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

o

o
+
oo

115

1960-64:

Expenditure

1965-69: 1968

LCU = East Caribbean Dollars

Period/ Year

Current LCU Constant 1980
{millions) LCU(millions)

Constant 1980 US$ (millions)

Atlas

PpPp

Source

1960- 64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

0.429 0.403
0.440 0.301
0.230 0.197

0.138
0.134
0.067

0.211
0.205
0.103

1960-64:

1965-69:

15
115
115

|
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Personnel Comments:

The number of researchers given by the
Commonwealth Agricultural Bureaux (CAB)
‘Lists of Research Workers' (sources 285, 279, &
244) for the years 1968, 1971, and 1974 refer to
Ministry of Agriculture personnel who appear to
perform agricultural research in Dominica. Care
is required when using CAB sources in this
instance as functional names and divisional or
unit affiliations vary from one CAB listing to
another and do not always clearly imply that the
listed individuals are involved in agricultural
research.

The 1983 figurce includes the Ministry of
Agriculture, CARDI (Caribbean Agricultural
Research and Development Institute), and the
French Technical Cooperation Group. These
three organizations work together in a national
agricultural research pragram. One researcher
comes from the Ministry, three from CARDI, and
two from the French group. In addition, 3 MSc's
and 9 BSc's were reported by source 355 as “other
technical staff in the Ministry of Agriculture.”

CARDI was created in 1975. The following
professional staff at CARDI's Dominica unit have
been reconstructed on the basis of CARDI annual
reports:

1975 1980 1981 1983 1984
PhD 0 0 NA 0 0
MSc 0 0 NA 1 1
BSc 0 2 NA 1 2
Total 0 2 3 2 3
Source 342 43 342 355 354

Expenditure Comments:
These expenditure figures refer to the national
agricultural research program in which the
Ministry of Agriculture, CARDI, and the French
Technical Cooperation Group work together.

Sources:

0115 Economic Commission for Latin America and the
Caribbean (ECLAQ). Agricultural Rescarch
Policy and Management - Volumes I and 11.

0279

(063

0342

0353

0354

0355

0356

Papers presented at the Workshop on
Agricultural Rescarch Policy and Management,
26-30 September 1983, Port of Spain, Trinidad.
Port of Spain, Trinidad: ECLAC, November 1984,
Commonwealth Agricultural Burcaux (CAB).
List of Rescarcl, Workers in the Agriculturd!
Sciences in the Commonwealth and in the
Republic of Ireland 1975. Slough, England: CAB,
1975.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1972. Slough, England: CAB,
1972.

Commonwecalth Agricultural Burcaux (CAB),
List of Rescarch Workers in the Agricultural
Sciences in the Commonwcalth and in the
Republic of Irela- d 1969. Slough, England: CAB,
1969,

Additional References:

ISNAR. Report to the Board of Directors of
CARDI: Analysis, Evaluation and Proposals to
Strengthen CARDI’s Regional Capacity. The
Hague: ISNAR, 1985.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the British
Commonwealth, the Republic of Sudan and the
Republic of Ireland 1959, Slough, England: CAB,
1959.

Caribbean Agricultural Rescarch and
Development Institute (CARDI). CARDI 1976-
1981: Report of the Chairman. St. Augustine,
Trinidad & Tobago: CARDI, 1982.

Caribbean Agricultural Research and
Development Institute (CARDI). Annual Report
1980. St. Augustine, Trinidad & Tobago: CARDI,
1981.

Caribbcan Agricultural Rescarch and
Development Institute (CARDI). Paper Presented
at a Meeting of the Governing Body of CARDI on
January 29, 1982, Basseterre, St. Kitts. St.
Augustine, Trinidad: CARDI, 1982.

Caribbean Agricultural Rescarch and
Development Institute (CARDI. Annual Report
Research and Development 1983-84: Highlights.
St. Augustine, Trinidad: CARDI, 1984.
Caribbean Agricultural Research and
Development Institute (CARDI). Research and
Development Summary 1982-83. St. Augustine,
Trinidad: CARDI, 1983.

Caribbean Agricultural Rescarch and
Development Institute (CARDI). Research and
Development Summary 1983-84. St. Augustine,
Trinidad: CARDI, 1984.



Dominican Republic
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Personnel

Period/Year

PhD

MS¢ BSc

Subtotal

Expat Total

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

29 105

60
67
106

136

12

62
67
106

136

10

219
220

220
220

28

1960-64:

Expenditure

1965-69:

LCU = Dominican Pesos

Period/Yvear

Current LCU
(milliony)

Constant 1980
LCU(millions)

Constant 1980 US$ (millions)

Atlas

PpPP

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1.263
2.780
2.780
2214
2.216
2.119

3.575

1.784
3.550
3.510
2.516
2.216
2.012

3.040

1.713
3.409
3.370
2416
2.128
1.932

2.919

2.797
5.566
5.503
3.944
3.474
3.155

4.766

1960-64:

1965-69
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Personnel Comments:

These figures represent agricultural research
under the jurisdiction of the Ministry of
Agriculture only. They can be broken down as

follows:

1977 1979 1980 1982 1983
CESDA 30 37 65 NA 51
CENDA 24 24 35 NA 28
CEDIA 6 6 6 NA 10
CEN!P NA 32
CIAZA NA 8
Dla NA 7
Subtotal SEA 60) 67 106 NA 136
CEA/Duquesa 22
CEA/CEDIPCA 5
UASD? 100*
Source 22(, 220 220 27 28

a. Number of teachers/researchers.

Expenditure Comments:

These expenditure figures refer to ‘Departamento
de Investigacion Agropecuaria® which finances

all the rescarch institutes under the jurisdiction
of the Ministry of Agriculture (SEA).

Acronyms and Abbreviations:

CEA/CEDIPC " : Consejo Estatal de Azdicar - Centro
Dominicano de Investigacion Pecuaria con Caiia
de Azicar

CEA/Duquesa: Consejo Estatal de Aziicar - Contro de
Investigaciones en Cafia de Azicar

CEDIA: Centro de Investigaciones Arroceras

CENDA: Centro Norte de Desarrollo Agropecuario

CENIP: Centro de Investigaciones Pecuarias

CESDA: Centro Sur de Desarrollo Agropecuario

CIAZA: Centro de Investigaciones Aplicadas a Zonas
Aridas

DIA: Departamento de Investigacion Agropecuaria de
Secretaria de Estado de Agricultura (SEA)

SEA: Secretaria de Estado de Agricultura (Ministry of
Agriculture)

UASD: Universidad Auténoma Santo Domingo

0010

0017

0219

0220

0014

0016

0027

0053

0073

Sources:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Ine., 1975.

ISNAR, IFARD & AOAD. Survey of National
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

ISNAR. Informe al Gobicrno de la Repriblica
Dominicana; Ll Sistema de Investigacion
Agropecuaria en la Repiiblica Dominicana. The
Hague: ISNAR, August 1983.

Department of Agriculture, Natural Resources
and Rural Development (DARNDR), and 1ICA.
"Reunion Technique Régionale sur les Systémes de
Recherche Agricole dans les Antilles.” DARNDR
and HICA, Port-au-Prince, Haiti,
November/December 1977, Mimeo.

Secretaviado Téenico de la Presidencia -
Departamento de Ciencia y Teenologita. Estudio
de Base del Sector Agropecuario y Forestal, Santo
Domingo: Seeretariado Téenico de la I'residencia,
August 1982,

Stagno, H., and R. Mineda. Sitwacion Actual del
Sistema Nacional de Investiyacion y Extensiin, y
Descripeion de los Programas Principales en
Cultivos Alimenticios. Informe para cl Proyecto
BID-1ICA-lowa State University. Santo
Domingo: HCA, 1980.

Additional References:

Judd, M. Ann, James K. Boyce, and "obert E.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983. Mimeo.

Oram, Peter A, and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981,
Harvey, Nigel, ed. Agricultural Research
Centres: A World Dircctory of Orqunizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

Pificiro, Martin, and Eduardo Trigo, eds. Cambio
Técnico en ol Agro Latino Americano - Situaciin v
Perspectivas en lu Década de 1980. San José:
HCA, 1983,

Oram, Peter A., and Vishva Bindlish.
"Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” IFPRI,
Washington, D.C., January 1984. Mimeo.
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0172 Trigo, Eduardo. Background material. ISNAR. Dominicana.” Paper presented at Curso-Taller
The Hague, n.d. sobre la Administracién de la Investigacién
0379 Tejada, S. "La Planificacién de las Agricola, Panama City, 14-25 July 1986.

Investigaciones Agropecuarias en la Republica
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Ecuador
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Personnel
Period/ Year PhD MSc BSc Subtotal Expat Total Source
1960-€4 . . . . . .
1965-69 . . . . . 34 10
1970 . . . . . 54 10
1971 .. . . . - 94 10
1972 . . . .. . 123 10
1973 . . . . . 158 10
1974 5 38 114 157 o 157 758
1975 5 38 115 158 . 158 758
1976 5 38 117 160 . 160 758
1977 5 39 134 178 . 178 758
1978 5 36 147 188 . 188 758
1979 6 51 119 176 . 176 758
1980 4 49 147 200 . 200 758
1981 5 54 117 176 v 176 758
1982 5 55 117 177 . 177 758
1983 5 58 169 232 . 232 758
1984 5 67 163 235 . 235 758
1985 4 67 162 233 . 233 758
1986 5 67 153 225 . 225 758
1960-64: 1965-69: 1965
Expenditure LCU = Ecuadoran Sucres
Constant 1980 US$ (miliions)

Current L.CU Constant 1980
Period/Year (millions) LCU(millions) Atlas Prr Source
1960-64 7.470 33.558 1.233 2.264 758
1965-69 20.146 87.183 3.201 5.883 758
1970 36.361 129.861 4.772 8.763 758
1971 51.515 171.146 6.290 11.548 758
1972 62.803 203.906 7.494 13.759 758
1973 82.289 251.648 9.248 16.980 758
1974 118.739 259.823 9.549 17.532 758
1975 164.330 326.700 12.006 22.045 758
1976 155.710 274.190 10.077 18.501 758
1977 166.103 248.657 9.138 16.778 758
1978 183.075 253918 9.332 17.133 758
19749 191.223 228462 8.396 15.416 758
1980 267.392 267.392 9.827 18.0-13 758
1981 263.16Y 230,013 8.454 15.522 758
1982 291.755 216.596 7.960) 14.615 758
1983 332.873 178.102 6.545 12.018 758
1984 468.285 180.040 6.617 12.148 758
1985 607.722 178.427 0.557 12.040 758
1986 661.727 162.626 5.977 10.973 758

1960-64: 1961, 62, 63 & 64 1965-69: 1965, 66, 67, 68 & 69



Personnel Comments:

These figures refer to 'Instituto Nacional de
Investigaciones Agropecuarias’ (INIAP) only.
Source 27 also mentions a small forestry research
institute (5 researchers), a publicly funded
veterinary laboratory (42 rescarchers), and the
Universidad Técnica de Machala with a faculty of
Agronomy and Veterinary Science of 11 graduate
research staff in 1982.

Expenditure Comments:
These expenditure figures refer to INIAP only.
Other sources (1, 17, and 368) give time series
which differ from year to year with this time
series. In general, however, they give the same
trend. The figures actual
expenditures, not simply funds available.

presented are

Sources:
0010 Boyce, James K., and Robert E. Evenson, National
and International Agricultiral Research and
Lxtension Programs. New York: Agricultural
Development Council, Inc., 1975,
Larrea Herrera, Pablo. Personal commnuunication.
Director General, Instituto Nacional de
Investigaciones Agropecuarias. Quito, Ecuador,
January 1988.

0758

Additional References:

Trigo, Eduardo J., and Martin E. Pifciro. "Funding
Agricultural Rescarch.” In Report of a
Conference: Selected Issues in Agricultural
Rescarch in Latin America, edited by Barry
Nestel and Eduardo J. Trigo. The Hague: ISNAR,
March 1984,

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983. Mimceo.

Cram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981.
ISNAR, IFARD & AOAD. Survey of National
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Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Pificiro, Martin, and Eduardo Trigo, eds. Cambio
Técnico en el Agro Latino Americano — Situacion y
Perspectivas en la Década de 1980. San José:
HCA, 1983.

Oram, Peter A., and Vishva Bindlish.
"Investment in Agricultural Rescarch in
Developing Countries: Progress, Problems, and
the Determination of Priorities." TFPRI,
Washington, D.C,, January 1984. Mimco.

FAO - CARIS. Agricultural Research in
Developing Countries — Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978.

CG'AK. "National Agricultural Rescarch.”
CGIAR, Wasniington, D.C., 1985, Mimco.
Evenson, R.E, and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

Trigo, Eduardo. Background material. ISNAR,
The Hague, n.d.

Solis, Romulo V. "Documento Sobre Investigacion
Agropecuaria, Extension Agricola y Rural y
Principales rogramas de Investigacion que
Reciben." 1ICA, Quito, 1980. Mimco.

Posada Torres, Rafael. Ecuador and the CGIAR
Centers = A Study of Their Collaboration in
Agricultural Rescarch. CGIAR Study Paper
Number 11. Washington, D.C.: World Bank, 1986,
Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.:
Longman, 1986.

Evenson, Robert [, and Yoav Kislev. Investment
in Agricultural Reseerch and Extension: A Survey
of International Daia. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507-
521.
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Egypt

- RS ]

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-64 . . . . . 569 10
1965-69 . . - . . 1257 175/10
1970 . . . 1780 . 1780 175

1974 580 T go- 2070 . 2070 173

1982 . . . . - 3556 163
1983 944 1548 1689 4181 . 4181 249
1984 . . .- . . .
1985 800 1200 3000 5000 .- 5000 248
1986 .. . . . . .

1960-64: 1963 1965-69: 1966 & 68

Expenditure LCU = Egyptian Pounds

Constant 1980 US$ (millions)

Current LCU Constant 1980
Period /Year (millions) LCU(millions) Atlas PPP Source

196064 1.620 5.906 7.625 13.768 10
1965~69 4.000 12.341 15.934 28.769 175
1970 . . . .

1971

1972 . . . .

1973 4.200 10446 13.487 24.352 10
1974 . . . .

1975

1976

i977

1978

1979 . . . .

1980 13.650 13.650 17.624 31.821 249
1981 15.930 14.249 18.397 33.217 249
1982 21.480 17.143 22,134 39.964 249
1983 24110 16.848 21.754 39.277 249
1984 28.100 16.442 21.229 38.331 249
1985 . . . .-

1986

1960-64: 1960 1965-69: 1966



Personnel Comments:

The 1966 and 1970 figures, both given hy source
175, explicitly exclude university research and
forestry, fisheries, or veterinary research. No
indication is given as to which institutes are
included in these figures, but it is likely that they
include, more or less, the same institutes as the
Agricultural Research Center, which was
established in 1971, The 1974, 1983, and 1985
figures represent the Agricultural Rescarch
Center (ARC) only. ARC, which is under the
aegis of the Ministry of Agriculture, is the
principal agricultural rescarch organization in
Egypt. A considerable amount of agricultural
resecarch, by other
organizations. The most important of these are
the Agriculture Council of the
Academy of Scientific Rescarch and Technology
(this organization only funds research - it does
not agricultural the
Agricultural Rescarch Division of the National
Research Center (1983: 600 rescarchers including
200 with a PhD degree, source 219), the Waler
Rescarch Center of the Ministry of Irrigation, the
Desert Research [nstitute under the responsibility
of the Ministry of Land Reclamation (1970: 150
rescar hers, source 532; 1985 100 rescarchers,
source 248), and the Institute of Occanography
and Fisherics (19700 88 rescarchers, source 532;
1985: 136 rescarchers, source 248).

however, is conducted

Food anu

execute research),

Expenditure Comments:

The figures from source 249 refer to the research
division of ARC only. The 1980-83 figures are
actual expenditures - which differ little from
funds available - while the 1984 figure represents
funds allocated. For the carlier observations, no
indication is given as to which institutes are
included.

Sources:
0010 Boyce, James K., and Robert I, Evenson. Nalional
and International Agricultural Rescarch and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,
CGIAR. "National Agricultural Rescarch.”
CGIAR, Washinglon, D.C., 1985. Mimco.
FAO. FAO Near East Regional Studics on
Organization and Administration of Agricultural
Research. Rome: FAQ, 1€74,

0163

0173

0175

0248

0249

0014

0016

0019

0026

0027

0073

0094

0095

0135

Cooper, St.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Bureau, 1970.

FAO. Review of the Organization of Agricultural
and Fisheries Research, Technology and
Development in Egypt. Rome: FAO, 1985,

United States Team of Consnltants to the
Ministry of Agricalture of the Arab Republic of
Egypt. "Increasing Egyptian Agricultural
Production through Strengthened Research and
Extension Programs.” Ministry of Agriculture,
Cairo, September 1983, Mimeo.

Evenson, Robert E., and Yoav Kislev. Investiment
in Agricultural Rescarch and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.

Additionai References:

Judd, M. Ann, James K. Boyee, and Robert L,
Evenson. "Investing in Agricultural Supply.”
iconomic Growth Center, Yale University, New
Haven, Connecticut, 1983, Mimceo.

Oram, Peter A, and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in e 1970s. The Hague and Washington,
D.CISNAR and [FPRI, November 1981.
Bengtsson, Bo, and Ted!a Getachew, eds.
Strengthening National Agriculfural Research.
Report from a SAREC workshop, 10-17
September 1979, Part 1: Backy-ound Documents;
Part II: Summary and Conclusions. Sweden:
SARIC, 1980.

Oram, Peter A, and Mark Gicben. "Document
Summarics.” ISNAR, The Hague, 1984, Mimeo.
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

Oram, Peter A, and Vishva Bindlish.
"Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities." 1FPR],
Washington, D.C., January 1984. Mimco.

FAQ - Near East Regional Office. Direclory of
Agricultural Rescarch Institutions in the Near
Last Region. Cairo: FAO - Near East Regional
Office, 1979.

FAO - CARIS. Agricultural Rescarch in
Developing Countries ~ Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978,

FAO, and UNDP. National Agricultural
Research — Report of an Evaluation Study in
Selected Countries. Rome: FAO and UNDP, 1984,
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0165

0257

0266

0308

0360

0395

0407

0409

Evenson, R.E, and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

Ministry of Agriculture Egypt. Allocation of
Resources in Agricultural Research. Cairo:
Ministry of Agriculture, November 1983.
UNESCO. National Science Policies in Africa.
Science Policy Studies and Documents No. 31,
Paris: UNESCO, 1974,

Oteifa, B.A. "Status of Agricultural Research in
Egypt." In Strengthening National Agricultural
Research. Report from a SAREC workshop, 10-17
September 1979, edited by Bo Bengtsson and
Getachew Tedla, pp. 20-24. Sweden: SAREC,
1980.

Cooper, S.G.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa.” Paper
presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August—4 September 1971,

Otcifa, Bakir A. "Role of Universities and
Private Sector Organizations in the National
Agricultural Research System of Egypt." Paper
presented at the 1st International Meeting of
National Agricuitural Rescarch Systems and 2nd
IFARD Global Convention, IFARD/EMBRAPA,
Brasilia, Brasil, 6-11 Qctober 1986.

Centre International de Hautes Etudes
Agronomiques Méditerranéennes. "Séminaire sur
I'Orientation et 1'Organisation de la Recherche
Agronomique dans les Pays du Bassin
Méditerranéen, Istanbul, 1-3 December 1986."
Centre International de Flautes Etudes
Agronomiques Méditerranéennes, Paris, Decemnber
1986. Mimco.

El-Shurkawy, Ahmed. "Les Systemes de
Recherche Agricole en Egypte.” Paper presented
at the Séminaire sur I'Orientation et

0422

0532

0744

0747

0751

0831

0865

(886

I'Organisation de la Recherche Agronomique
dans les Pays du Bassin Méditerranéen, Centre
International de Hautes Etudes Agronomiques
Méditerranéennes, Istanbul, 1-3 December 1986,
Casas, Joscph. "Les Ressources Humaines et
Financitres dans les Pays du Bassin
Méditerranéen.” Preliminary table. ISNAR, The
Haguce, 1986. Mimco.

UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970.
Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Barlow, U.K.:
Longman, 1986.

ISNAR. International Workshop on Agricultural
Research Management. Report of a workshop.
The Hague: ISNAR, 1987.

Shehata, ALHL "Agricultural Rescarch System in
Egypt.” Paper presented at the International
Workshop on Agricultural Rescarch
Management, ISNAR, The Hague, August 1987.
FAO. Report of an Expert Consultation on
Agricultural Extension and Research Linkages in
the Near East, Amman, Jordan, 22-26 July 1985,
Rome: FAOQ, 1985.

Oram, Peter. "Agricultural Research Objectives
and Priorities: Const.aints to the Development of
Agricultural Research Institutions in Arab
Countrics.” Review paper prepared for the first
mecting of the Council for Arab Agricultural
Research, erganized by the Arab Fund for
Economic and Social Development, Kuwait, 23
March 1988.

Evenson, Robert E., and Yoav Kislev. "Inve.tment
in Agricultural Rescarch and Extension: A Survey
of International Data.” Economic Development
and Cultural Change Vol. 23 (April 1975); 507~
521.
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Personnel

Period/Year

PhD

<
@0
&

BSc

Total

Source

196064
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

49
77
75
80
107

106

10
10

10
10

209

1260-64:

Expenditure

1965-69: 1965 & 1966

LCU = Salvadoran Colones

Current L.CU

Constant 1980

Constant 1980 US$ (millions)

Period/Year (millions) LCU(millions) Atlas PPP Source
1960-64 .. . . ..

1965-69 1.459 3.819 1.465 2.897 10
1970) .. .. . ..

1971 .. . .. .

1972 1.733 4,311 1.654 3.270 10
1973 2.156 4.878 1.871 3.700 10
1974 .. . .. ..

1975 . . . .

1976 3.380 5.216 2.001 3.956 209
1977 4.133 5.382 2.065 4.082 209
1978 5.363 6.929 2.658 5.255 209
1979 5.433 6.160 2.363 4,672 209
1980) 5.873 -.873 2.253 4.454 209
1981 - .. .. -

1982

1983

1984

1985

1986

1960-64: 1965-6%: 1965
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Personnel Comments;
'Centro Nacional de Tecnologia Agropecuaria'
(CENTA), or more precisely its Research
Division, is the key agricultural research unit
within the Ministry of Agriculture and Livestock
(MAQ). According to source 835, CENTA was
established in 1972. The research activities which
were performed by MAG's former Directorate of
Agricultural Research were integrated into
CENTA, along with other MAG activities such as
seed production, extension, and agricultural
education. In 1977, education was separated
from CENTA. In 1982 there was an attempt to
integrate research under the other directorates of
MAG with CENTA into a new organization
called 'Instituto Salvadoreno de Investigaciones
Agrarias y Pesqueras’ (ISIAP). IHowever,
according to source 835, this attempt failed; only
the name of CENTA was (slightly) changed
into ‘Centro de Teenologia Agricola,” still using

the same abbreviation. Then, in 1986 the
agricultural extension division was separated
from CENTA, leaving only research and seed
production in its mandate.

Although CENTA is the key rescarch
institute within MAG, several other directorates
ai MAG conduct research, or have a research
institute. According to source 381, the following
research institutes are linked with MAG: 1SIC,
CENDEPESCA, CENREN, and CDG. In addition,
several non-MAG organizations are mentioned
by source 208 to be involved in agricultural
research. These include the Faculty of Agriculture
of the El Salvador University, Cooperativa
Algodenera, and INAZUCAR.

The indicator series only includes CENTA
and ISIC, for which reasonable time-series data
are available. The table below gives an overview
of how these figures have been constructed.

1965 1966 1970 1971 1972 1973 1977 1980 1982 1983 1986
CENTA? 33 32 46 55 56 78 74 65 85 80
ISIC 16 [17] 21} [22] | 124] 129] 32 NA NA NA
Total 49 49 67 77 80 107 106 NA NA NA
-Sourcc 10 10 10 10 10 14 209 27 17 381

['1=estimated or constructed by authors.

a. Before 1972 the figures represent the Research Directorate of MAG.

Expenditure Comments:
The institutional coverage of the expenditure
series corresponds with the personnel figures.

The table below gives an overview of how the
expenditure figures have been constructed.

1965 1972 1973 1976 1977 1978 1979 1980 1983
CENTA? 0.978 1.230 1.650 65 3.108 3.548 3.647 3.960 5.070
ISIC 0.481 10.503] 10.506] 0.515 1.025 1.815 1.786 1.913 NA
Total 1.459 1.733 2,156 3.380 4.133 5.363 5.433 5.873 NA
Source 10 10 10 209 209 209 209 209 17

[ I = estimated or constructed by authors,

a. Bcfore 1972 the figures represent the Research Directorate of MAG.



Acronyms and Abbreviations:

CDG: Centro de Desarrollo Ganadero

CENDEPESCA: Centro de Desarrollo Pesquero
CENREN: Centro de Recursos Naturales

CENTA: Centro Naciona! de Tecnologia Agropecuaria

(Centro de Teenologia Agricola)

INAZUCAR: unknown
ISIC: Instituto Salvadoreiio de Investigaciones del Café
MAG: Ministerio de Agricultura y Ganaderia
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Sources:

Boyce, James K., and Robert E. Evenson. National
and International Agriciltural Rescarch and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

Judd, M. Ann, James K. Boyee, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale Universily, New
Haven, Connecticut, 1983, Mimeo.

Cento Nacional de Teenologia Agropecuaria -
Ministerio de Agricultura y Ganaderia El
Salvador. "Informes Sobre Actividades de
Investigacion y Extension Agropecnarias
realizadas por Instituciones del Sector Priblico
Agropecuario.” Documento para cl Proyecto BID-
HICA-Iowa State University. 1ICA, San Andrés,
Coiombia, 1980. Mimco.

Additional References:

Trigo, Eduardo J., and Martin E. Pifieiro. "Funding
Agricultural Rescarch.” In Report of a
Conference: Selected Issues in Agricultural
Research in Latin America, edited by Barry
Nestel and Eduardo J. Trigo. The Hague: ISNAR,
March 1984,

Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Rescarch:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981.
ISNAR, IFARD & AOAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Harvey, Nigel, ed. Agricultural Rescarch
Centres: A World Directory of Organizations and
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Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Pificiro, Martin, and Eduardo Trigo, cds. Cambio
Técnico en el Agro Latino Americano - Situacion y
Perspectivas en la Década de 1980. San José:
HICA, 1983.

Oram, Peter A., and Vishva Bindlish.
"Investment in Agricultural Rescarch in
Developing Ceuntries: Progress, Problems, and
the Determination of Priorities.” 1FPRI,
Washington, D.C., January 1984. Mimco.

FAO - CARIS. Agricultural Research in
Developing Countries ~ Volume 1: Research
Institutions. Rome: FAQ - CARIS, 1978.
Evenson, R.E., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975.

Trigo, Eduardo. Background materia? ISNAR,
The Hague, n.d.

Segura, M. "Diagnastico de la Investigacion
Agropecuaria en el Istmo Centroamericano,”
IICA, Guatemala, 1979. Mimeo.

Marroquin, Victor René. "La Investigacion
Agricola Salvadorefia." Paper presented at
Curso-Taller sobre Ia Administracion de la
Investigacion Agricola, Panama City, 14-25 July
1986.

Garcia Berrios, Carlos Mario. Personal
communication. Centro de Tecnologia Agricola.
San Andrés, El Salvador, March 1988,

Garcia Berrios, Carlos Mario, and Victor Manue)
Rodrigucz A. "Estructura, Logros y Obijetivos.”
Centro de Teenologia Agricola - Divisién de
Investigacion Agricola, San Andrés, El Salvador,
December 1987, Mimeo.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Rescarch and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,
Evenson, Rober! E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data.” Economic Development
and Cultural Change Vol. 23 (April 1975): 507
521,



Ethiopia

Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 . . . . . 10 10
1965-69 .. . . . . 33 10/175/618
1970 1 6 10 17 23 40 772
1971 1 5 15 21 26 47 772
1972 4 4 20 28 28 56 772
1973 4 6 19 29 28 57 772
1974 5 9 16 30 29 59 772
1975 4 13 9 26 22 48 772
1976 3 7 18 28 19 47 772
1977 3 4 25 32 9 41 772
1978 5 19 3 57 22 79 772
1979 5 20 37 62 15 77 772
1980 5 22 31 58 17 75 772
1981 7 26 51 84 15 99 772
1982 9 35 65 109 12 121 772
1983 12 44 74 130 2 132 772
1984 15 52 87 154 2 156 772
1985 15 55 102 172 1 173 772
1986 17 60 153 230 10 240 383
1960-64: 1961 1965-69: 1966, 68 & 69
Expenditure LCU = Birr
Constant 1980 US$ (millions)

Current L.CU Constant 1980
Period/Year (millions) LCU(millions) Atlas PPP Source
1960-6:4 .. . . .
196569 1.914 3.049 1.564 4.222 589/48
1970 1.725 2.544 1.305 3.523 772
1971 1.764 2.575 1.321 3.566 772
1972 2.964 4.505 2.310 6.237 772
1973 2.347 3.472 1.780 4.807 772
1974 3413 4.612 2.365 6.386 772
1975 3.154 4.291 2.201 5.942 772
1976 5.067 6.488 3.327 8.983 772
1977 6.211 7.034 3.607 9.739 772
1978 6.695 7.047 3.614 9.758 772
1979 7.180 7.238 3.712 10.022 772
1980 6.926 6.926 3.552 9.590 772
1981 7.948 7.650 3.923 10.593 772
1982 8.172 7.759 3.979 10.744 772
1983 8.169 7.464 3.827 10.334 772
1984 10414 9.364 4.802 12.966 772

1985 11.866 9003 5.078 13.712 772
1986 . .. . -

1960-64: 1965-69: 1966 & 69



Personnel Comments;

The figures given by source 772 represent the
Institute of Agricultural Research’ (IAR) only.
For the observations in earlier years (excepl 1969
which includes IAR only) it is not clear which
institutes are included, bul they seem to be in line
with the IAR-only figures given by source 772 for
the later years. The 1968 and 1970 figures
explicitly exclude university rescarch and
fisheries, forestry, and veterinary rescearch. TAR is
the principal agricultural research institute in the
country. There are, however, a considerable
number of other institutes which undertake
some agricultural rescarch. The following were
identified: Forestry Resources  Institute (12
rescarchers in 1982, source 27), Tendaho
Agricultural Development Enterprise Research
Section (4 researchers in 1982, source 27), 1EMVT
= Imperial Veterinary Institute (5 researchers in
1969/ 1970, source 532, and 8 rescarchers in 1985,
source 228), Arsi Rural Development Unit (8
researchers in 1976, source 95), and Agronomic
Research and Advisory Unit of the State Farms
Development Authority (1 rescarcher in 1976,
source 95).

Expenditure Comments:
The figures given by source 589, 48, and 772 refer
to AR only.

Acronyris and Abbreviations:

TAR: Institute of Agricultural Rescarch

IEMVT: Institut d'Elevage et de Mddecine Vétérinaire
des Pays Tropicaux

Sources:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Rescarch and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

Shawel, Hailu, and Akalu Negewo. "The Impact
of the Collaboration between the International
Agricultural Research System and the National
Agricultural Rescarch System in Ethiopia.”
CGIAR, Washington, D.C., December 1984,
Mimea.

Cooper, 5 G.C. Agricultural Research in
Tropical ¢ rica. Kampala: East African
Literature Bureau, 1970).
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ISNAR. "Tables Prepared by the Ethiopia
Review Team." ISNAR, The Hague, 1986.
Mimco.

Kassapu, Samuel. Les Dépenses de Recherche
Agricole dans 34 Pays d'Afrique Tropicale. Paris:
Centre de Développement de 'OCDE, 1976.
Institute of Agricultural Research (IAR). Report
for the Period April 1969 to March 1970. Addis
Ababa: T1AR, 1970.

Debela, Seme. Personal communication. General
Manager, Institute of Agricultural Rescarch.
Addis Ababa, January 1988.

Additional References:

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply "
Economic Growth Center, Yale Univcrﬁity, New
Haven, Conncecticut, 1983, Mimeo.

Oram, Peter A, and Vishva Bindlish. Resource
Allocations to National Agricultural Rescarch:
Trends in the 19705, The Hagae and Washington,
D.Co ISNAR and [FPRI, November 1 1.
ISNAR, TDARD & AOAD. Survey of National
Agricul'ural Rescarch Systems: Unpublished
Questicnnaire Responses. [SNAR, The Hague,
1985.

Bengtsson, Bo, and Tedla Getachew, eds.
Strengthening National Agricultural Rescarch.
Report froma SAREC workshop, 10-17
September 1979, Part 1: Background Documents;
Part H: Summary and Conclusions. Sweden:
SAREC, 1980.

Bennell, Paul. Agricultural Rescarchers in Sub-
Saharan Africa: An Overvicw. Working Paper
No. 4. The Hague: ISNAR, October 1985,

Oram, Peter A, and Mark Gicben. "Document
Summaries.” ISNAR, The Hague, 1984. Mimeo,
Harvey, Nigel, ed. Agricultural Research
Cenlres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Oram, Peter AL, and Vishva Bindlish,
"Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” 1FPRI,
Washington D.C., January 1984, Mimeo.

FAO - CARIS. Agricultural Research in
Developing Countries ~ Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978,
CGIAR. "National Agricultural Research.”
CGIAR, Washington, D.C., 1985. Mimco.
Association for the Advancement of Agricultural
Sciences in Africa (AAASA). Proceedings of the
Workshop on Agricultural Research
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University Press, 1975.
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Australian Centre for International Agricultural
Research (ACIAR). Proceedings of the Eastern
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CIRAD. Coopération Francaise en Recherche
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du Sahel. Paris: CIRAD, March 1985.
UNESCO. National Science Policies in Africa.
Science Policy Studies and Documents No. 31.
Paris: UNESCO, 1974,
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Getachew Tedla, pp. 25-35. Sweden: SAREC,
1980.
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presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August-4 September 1971,

UNESCO. The Promotion of Scientific Activity
in Tropical Africa. Science Policy Studices and
Documents No. 11. Paris: UNESCO, 1969.
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Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 . . . .. .
1965-69 2 3 16 21 . 21 286/285
1970 . . . . .. .
1971 1 10 20 31 . 31 279
1972 . .- . ..
1973 - " . . . .
1974 5 8 18 31 . 31 244
1975 . . . .. i .
1576 . - . - . 26 95
1977 4 7 16 27 . 27 243
1978 . . . . .. .
1979 . . .. .
1980 2 5 22 29 7 36 776
1981 1 7 22 30 7 37 776
1982 1 8 18 27 9 36 776
1983 1 8 19 28 7 35 776
1984 2 8 22 32 6 38 776
1985 2 9 25 36 6 42 776
1986 2 11 27 40 10 50 776
1960-64: 1965-69: 1965 & 68
Expenditure LCLUI = Fiji Dollars

Canstant 1980 US$ (millions)
Current LCU Constant 1980

Period/Year (millions) LCU(millions) Atlas rPrp Source
1960-64
1965-69
1970
1971
1972
1973
1974
1975 .. . .. .
1976 0.991 1.313 1.503 2.600 95
1977 .. . . .
1978
1979 . . . -
1980 2.200 2.200 2.518 4.357 723
1981 2.360 2.338 2.675 4.629 723
1982 2.900 2.655 3.039 5.258 723
1983 2.820 2.467 2.823 4.886 723
1984 3.200 2.713 3.104 5.372 723
1985 3.730 2,923 3.345 5.789 723
1986 5.010 .. . . 723

1960-64: 1965-69:
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Personnel Comments:

The time series includes research executed by the
Research Division, Animal Health and
Production Division, and the Fisheries Division
of the Ministry of Agriculture and Fisheries, plus
research executed by the Ministry of Forestry. Not
included are the Sugar Cane Research Institute (6,
8, and 9 researchers in 1980, 1983, and 1985,
sources 242, 17, and 744, respectively), the Fiji
College of Agriculture, and the University of the
South Pacific. Source 242 reports, for 1980, a total
of 25 teacher-researchers al these two educational
establishments.

the

Expenditure Comments:
The institutional coverage of the expenditure
indicators corresponds with the personnel series.
The Sugar Cane Rescarch Institute, which for
consistency was excluded, spent F$ 900,000 in 1983,
source 17; and F$ 1,000,000 in 1985, source 723.

Sources:

FAO - CARIS. Agrivultural Research in
Developing Countries - Volume 1: Research
Institutions. Rome: FAQ - CARIS, 1978,
Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences in the Commonwealth amd in the
Republic of Ireland 1978, Slough, England: CAB,
1978.

Commonwealth A gricultural Burcaux (CAB).
List of Research Workers in the Ayricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1975, Slough, England: CAB,

0095

0243

0244

1975.
0279 Commonwealth Agricultural Rurcaux (CAB).
List of Research Workers in the Agricultural

Sciences in the Commaonwealth and in the
Republic of Ireland 1972 Slough, England: CAB,
1972.

Commonwealth Agricultural Burcaux (CARB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Irelund 1969, Slongh, England: CAB,
1969.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animul
Health and Torestry in the Commonwenlth and
in the Republic of Ireland 1966. Slough, England:
CAB, 19606.

Fernando, L.H. "South Pacific NARS Resource
Commitment Survey.” ADB and ISNAR, The
Hague, 1987. Mimco.
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Sivan, P. Personal communication. Director of
Research, Ministry of Primary Industries.
Nausori, Fiji, January 1988.
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Bank, June 1981.
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ISNAR. Agricultural Research Plan Fiji. The
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List of Research Workers in Agricultural Sciences
in the Commonwealth 1981. Slough, England:
CAB, 1981.
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List of Research Workers in Agriculture, Animal
Health and Forestry in the British Common-
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of Ireland 1959, Slough, England: CAB, 1959.
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Agricultural Research Systems in the Asia-
Pactfic Region. Bangkok: FAO - Regional Office
for Asia and the Pacific, 1986.

Fernando, L. "ISNAR/IRETA Workshop on
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Finland

Personnel
Period/Ycar PhD MSc BSc Subtotal Expat Total Source
1960-64 ..
1965-69 284 10
1970 .
1971 320 609
1972 .
1973 355 609
1974 .
1975 349 609
1976 .
1977 365 609
1978 .
1979 410 609
1980 .
1981 398 609
1982 .
1983 411 609
1984 .
1985
1986
1960-64: 1965-69: 1969
Expenditure LCU = Markka
Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/ Year (millions) LCU{(millions) Atlas rrp Source
1960-64 . . . .
1265-68 31.920 97.615 24.980 20.968 10
1970 . . . .
1971 31.120 85.260 21.827 18.314 601/609
1972 37.085 93.649 23.974 20.116 601/609
1973 43.650 96.571 24.722 20.744 601/609
1974 50.360 91.067 23.313 19.562 601/609
1975 65.670 103.744 26.558 22285 601/609
1976 81.420 114.194 29.233 24.529 A1/609
1977 108.870 [38.688 35.504 29.791 601/609
1978 103.780 122.671 31.404 26.350 601/6(9
1979 128.190 139.945 35.826 30.061 6017609
1980 141.700 141.700 36.275 30.438 601/609
1981 163.710 146.957 37.621 31.567 601/609
1982 189.070 155.613 39.837 33.426 601/609
1983 195.140 147.721 37 817 31.731 601/609
1984 213,610 148.443 38.001 31.886 601
1985 232.860 152.595 39.064 32.778 601
1986 267.880 167.530 42,887 35.986 601
1960-64: 1965-69: 1969
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Personnel Comments:
These figures represent scientist years and
include both university and non-university
personnel. The figures are - according to source
507 - exclusive of veterinary rescarch but do
include forestry rescarch, which constitutes a
significant proportion of the total agricultural
rescarch activity in Finland.

The table below shows how the time series
has been constructed. The number of rescarchers
has been broken down into graduates and

postgraduates. This latter category includes
doctors, which are equivalent to PhD, and
licentiates, which have (according to source 507) a
degree equivalent to something between MSc and
PhD. The graduate category includes only
candidates which are equivalent to a MSc (source
507). No BSc level is provided for in the statistics.
Because the reported categories could not readily
be made with the standard
indicator degree-level
breakdown was not attempted.

commensurable

series  catepories, a

1971 1973 1975 1977
GG T rG 6 T e 6 e v 6 e
Government & PN 82 150 260 9l 206 247 v 197 291 105 201 306
Universities? {29] {29] a8 9] 291 (58] [20] {24 15811291 1301 |59
Total 111 ] 320 120) 235 355 123 226 349 134 23 365
1979 1981 1983
GG e G 6 T re 6 e
Government & PN< 116 235 351 106 233 339 102 250 352
Universitios? |129] 130)] [59] 129] 1304 [79] [29] {30} 159]
Total 1B 265 410 135 263 398 131 280 411

[ 1= estimated or constructed by authors,

PNDP = Private Nonprofit.

P-G = Postgraduates (Doctors and Licentiates).
G = Graduates (Candidates).

a. Source 609,

Source 609 provides, for the vears 1973, 1975, and
1977, the total number of researchers at
universities involved in agricultural research,
FTEs for these years were constructed using the
proportion of total researchers to I'Tlis as given
for the year 1971 (i.c., 38%). The university figures
for the years 1979, 1981, and 1983
extrapolations.

are

Expenditure Comments:
These expenditure figures are based
sources. One is "Public Funding of R
Socio-Economic Objective: Agriculture,

on two
& D by
Forestry

and Fishing" (source 601) which includes all
public funding of agricultural research except for
universities. General universily funds are, by
convention, placed under the objective
‘Advancement of Science' and no breakdown
into objectives like ‘Industries, Agriculture,
Forestry, and Fishing' is provided. To calculate
the university component, another source was
used, namely, "R & D Expenditures in the Higher
Education and Private Nonprofit Sectors: Higher
Education - Agricultural Sciences” (sources 602
and 609). Although the definitions used by
sources 601 and 602/609 differ to some degree and



therefore incomplete coverage or double-
counting of certain items may occur, it is probably
the best estimate that is possible.

The table below gives an overview of how

the expenditure indicators have been constructed.

1971 1972 1973 1974 1975 1976 1977 1978
Public Funding 28.60) 33.70 39.40 44.90 59.00 72.30 99.30 92.70
Universities 2.52 {3.39] 41.25 5.46] 6.67 18.12] 9.57 [11.08]
Total 31.12 37.09 43.65 50.36 65.67 81.42 108.87 103.78
Source 601 601 601 601 6 601 601 601
609 GUY 609 609 609 609 609 609
1974 1950 1981 1982 1983 1984 1985 1986
Public Funding 115.60 126.80 146.50 169.55 173.30 189.70 206.80 237.90
Universities 12.5Y [1.1.90} [17.21] [19.52] 21.84 [23.91]} 126.06] [29.98]
Total 128.19 141.7 163.71 189.07 195,14 213.61 232.86 267.88
Source 601 6014 601 o601 601 601 601 601
608 60Y 609 609 )2
} ] = estimated or construeted by authors.
Sources: 0376 FAO. Fourlwenth FAO Regional Conference for
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Statistical Tables and Notes. Paris: OECD,
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Oslo: NORDFORSK, 1970.

OECD - STIID Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
Scctors: Higher Education, Agricultural Sciences,
General Universities Funds.” Table. OECD,
Paris, June 1987. Mimeo.

Evenson, Robert E., and Yoav Kislev. Investment
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France

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 507 282
1965-69 1282 405/444
1970 1398 404
1971 1461 404
1972 1521 404
1973 . 1570 404
1974 . 1602 44
1975 . 1635 4t
1976 . .- . 1730 404
1977 . - . 1810 404
1978 . . . 1871 4
1979 . . . 1928 404
1980 . . 207 404
1981 . . 2068 404
1982 2166 44
1983 2386 404
1984 2592 404
1985 2593 404
1986 2750 853

1960-64: 1960

1965-69: 1966 & 68

Expenditure LCU = French Francs
Constant 1980 US$ (millions)

Current [.CU Constant 1980
Period/Year (millions) LCU@millions) Atlas Prp Source
1960-64 76.270) 259.033 58.473 48.856 282/552/533
1965-69 169.897 499,487 112.492 93.990 533/444
1970 264.600 654,950 147.504 123.244 404
1971 368.700 863.466 19:4.465 162481 404
1972 367.900 812.1.1 182.906 152.823 404
1973 456.000 932.515 210.016 175475 404
1974 528.300 972.928 219.118 183.079 404
1975 621.900 1009.578 227.372 189.976 404
1976 721.800 1067.751 24(.473 200,922 404
1977 798.300 1078.784 242.958 202.998 404
1978 874.700 1073.252 241.712 201.957 404
1979 1031.600 1148.775 258.721 216,169 404
1989) 1183.500 1183.500 266.542 222703 4(H
1981 1367 .500 1227558 276.464 230.994 404
1982 1561.500 1255.225 282.695 236.200 404
1983 1780.400 1303.367 293.538 245.259 404
1984 1905.278 1298.758 292.499 244.392 404
1985 2064.461 1330.194 299.579 250.307 405
1986 2230.600 1373.153 309.264 258.391 853

1960-64: 1960, 61, 62, 63 & 61

1965-69: 1965, 66 & 68
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Personnel Comments:

These figures refer to ‘Institut National de Ia
Recherche Agronomique' (INRA) only. They
include both "chercheurs” and "ingénieurs”. In
several sources only "chercheurs" are classified
and counted as researchers, while other sources
indicate that "ing’nicurs" should also be
classified as researchers and counted as such.
INRA is the main agricultural rescarch institute
in France and in most sources the only in. tute
which is mentioned and for which statisti » are
provided. There are, however, several other
organizations which conduct agricultural
research.

Following INRA, the maost important
institute is CEMAGREF. CENMAGREF was created
in 1982, or there about, through the
amalgamation of CNEEMA and CERAFER
(formerly  CREGR). In 1986 CEMAGREF
employed, according to source 537, 460
“chercheurs et ingénicurs”. Earlier cbservations
(source 283 and 44 for CNEEMA and CERAFER
give only the number of “chercheurs” working in
the institute. In contrast to INRA, which has a
somewhat more independent status, CEMAGREF
(and previously CNEEMA and CERAFER) is
under the direct control of the Ministry of
Agriculture. INRA is formally under the control
of both the Ministry of Agriculture and the
Ministry of Science and Education.

In addition to rescarchers within these two
public, noneducational, agricultural rescarch
organizations, one can identify, according to
source 422, about 500 full-time equivalent (I'TE)
agricultural rescarchers within the higher
education system in 1986. There are relatively
strong links between the higher education system
and INRA. Around 1980, according to source 283,
59 of the 121 agricultural and velerinary faculties
were associated with INRA and employed INRA
research workers. On the basis of the fppares
provided by source 283, there was an estimated
417 I"E agricullural researchers working in the
higher education system around 1980.

INRA, CEMAGREF, and the higher
edncation system are involved in research
activities in the strict sense of the word. There
are, however, a large number of (private
nonprofit) organizations which are involved in

so-called "Recherche et Développement”. Two
key associations, namely ACTA and ACTIA,
consist of 17 and 15 organizations, respectively.
Very limited quantitative information
concerning the research executed by these
organizations is available. Source 423 gives an
estimated 900 ‘researchers” within ACTA
organizations and 110 researchers within ACTIA
organizations {(circa 1985).

Two major organizations in France are
involved in international or tropical agricultural
research, namely, CIRAD (formerly GERDAT)
ard ORSTOM. Because of their nondomestic
mandate, they are not included in the Indicator
Series for France. During the early eighties, both
organizations employed about 700 researchers
cach (sources 656 and 373), of which more than
half were stationed oversceas.

Expenditures Comments:

The expenditure figures refer to INRA only.
CEMAGREF was reported to have spent FF13.270
million in 1969 (CNEEMA and CERAFER -
source 4. and FIF223.200 million in 1985 (source
411). No expenditure figures are mentioned for
the higher cducation sector in the sources
consulted for this series, Source 423 estimates a
total of FF600 million spent by ACTA and ACTIA
organizations (circa 1985).

Acronyms and Abbreviations:

ACTA: Association de Coordination Technique Agricole

ACTIA: Association de Coordination Technique des
Industries Ag-o-alimentaires

CEMAGREF: Centre National du Machinisme Agricole,
du Génie Rural, des Eaux et Coréts

CERAFER: Centre National d'Etudes Techniques et de
Recherches Techniques pour I'Agriculture, los
Forcts et 'Equipement Rural

CIRAD: Centre de Cooperation Internationale en
Recherche Agronomique pour le Développement

CNEEMA: Centre National d'Etudes et
d'Expérimentation du Machinisme Agricole

CREGR: Centre de Recherche et d'Expérimentation du
Génie Rural

GERDAT: Groupement d'Etudes el de Recherches pour
le Développement de I'Agronomic Tropicale

INRA: Institut Naticnal de la Recherche Agronomique

ORSTOM: Office de la Recherche Scentifique et
Technique Outre Mer
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French Polynesia

Personnel

Period/ Ycar PhD MSc BSc Subtotal Expat Total Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975 . .- . . S .o
1976 . . .- . .- .
1977 . . . .

1978
1979
1980 . . .- . .
1981 . . . . . 3 38
1982 . . . . . .

1983

1984

1985

1966

1960-64: 1965-69:
Expendifure L.CU = CFP Francs

Constant 1980 US$ (millions)

Current L.CU Constant 1980
Period/Year (millions) LCU{(millions) Atlas PPP Source

1960-64
1965-69
1970

1982

1983 . . . .
1984 . .- . .
1985

1986

1960-64: 1965-69:

1o
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Personnel Comments: Sources:
Agricultural Research is conducted in French 0038 Gamble, W.K,, R.M. Bourke, and C.W. Brookson.
Polynesia by 'Institut de Recherches South Pacific Agricultural Research Study.

. . Consultants' Report to the Asian Development
Agronomiques Tropicales et des Cultures Bank (two volumes). Manila: Asian Development

Vivrieres' (IRAT). Its staff consisted in 1981 of an Bank, Junc 1981.
agronomist, a soil scientist, and a plant
pathologist (source 38). Additional References:

0654 Office de la Recherche Scientifique et Technique
Outre-Mer (ORSTOM). Rapport d’Activité 1967.
Paris: ORSTOM, 1969.



Personnel

Period/ Year

PhD

MSc BSc

Subtotal

Expat

Total

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

OO0 ool

10

L ONl NN

14

TN NN

24

532/10
589/10

582,10
539/10

86

1960-64:

Expenditure

1965-69:

LCU = CFA Francs

Perioa/Year

Current LCU
(millions)

Constant 1980
L.CU(millions)

Constant 1980 US$ (millions)

Atlas

Prr

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

58.343
69.292
73.346

84.879

1180.000

334,191
316.202
322,864

309.041

692.488

1273
1.205
1.230

1177

2.638

1.204
1.139
1.163

1.113

2.494

589/10
589/10
589/10

589/10

68

1960-64:

1965-69: 1966
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Personnel Comments:
As in most former French colonies, agricultural
research was dominated by France long after
independence. Information contained in sources
448 and 589, indicates that the French research
institutes, CTFT, IRAT, and ORSTOM were
permanently based in Gabon during the period
1960-1975. IRAT, however, abandoned its

research station in Gabon in 1970 or 1971. The
other French research agencies, like IRCA and
IRHO, only occasionaly send a research mission
to Gabon. Only the pedology component of
ORSTOM's research activities has been included
in the indicator series. The table below gives an
overview of how the indicators have been
constructed.

1960 1965 1966 1970 1971 1973 1974
ORSTOM 2 3 NA 3l (3] 2 (2]
IRAT NA NA 1 - - -
CTFT NA NA NA 4 {5] 6
Total NA NA NA 7 7 8
Source 10 10 653 532 589 10 589
[ ] =estimatsd o constructed by authors.
For the period after 1975 there is a considerable  de la  Recherche Scientifique,’ all other

lack of documented information concerning
agricultural rescarch activities in Gabon. For 1985,
source 68 gives the following institutions: CMCE
(1 rescarcher), CIAM (8 rescarchers), IRCA (2
researchers), OGAPROV (2 researchers), 'Ferme
Porcine' (3 researchers), and IRAF (8 rescarchers).
Except for IRAF, which is under the responsibility
of the "Ministére de I'Enscignement Supéricur et

institutions are under the responsibility of the
‘Ministére de I'Agriculture, de I'Elevage et de
I'Economie Rurale'.

ixpenditure Comments:
ihe pre-1975 expenditure indicators correspond
with the personnel indicators and have been
constructed as follows:

1960 1965 1966 1970 1971 1973
ORSTOM 3.100 4.005 4.783 7.895 {9.990] 14.179
IRAT NA NA NA NA - -
CrIFT NA NA 53.560 (61.397] 63.356 70.700*
Total NA NA 58.343 69.292 73.346 84.879
Source 10 10 589 10 589 10/589*

[ 1= estimated or constructed by authors.

The 1985 expenditure figure includes the same
agricultural rescarch organizations as the
personnel figure, except for IRAF. About one-
third of the identified researchers are located in
IRAF, so it is possible that 1985 agricultural
research expenditures may be up to 50%

(approximately 590 million FCFA) higher than
the figure included in the indicator series. Source
68, however, states that IRAF staff are all
Gabonese and that there is a high staff turnover.
This may indicate that 1) the foreign donor
component is low, and 2) salaries are low. This



being the case, IRAF's 1985 expenditures may be
much lower than the estimated 590 million
FCFA figure. In the absence of a reliable estimate
for IRAF's expenditures, they were excluded from
the 1985 indicator series estimate.

Acronyms and Abbreviations:

CIAM: Centre d'Introduction, d'Adaptation et de
Multiplication de Matériel Végétal Vivrier et
Fruitier

CMCE: Centre de Multiplication des Cacaoyers d'Elite

CTFT: Centre Technique Forestier Tropical

IRAF: Institut des Recherches Agronomiques ct
Forestitres

IRAT: Institut de la Recherche Agronomique Tropicale

IRCA: Institut de Recherches sur le Caoutchouc

IRHO: Institut de Recherche sur les Huiles et les
Oléagincux

OGAPROV: Office Gabonais d'Amélioration ct de
Production de Viande

ORSTOM: Organisation de Recherche Scientifique et
Technique Outre Mer
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and Training.” World Bank, Washington, D.C.,
November 1985. Mimco.

Oram, Peter. "Report on National Agricultural
Research in West Africa." IFPRI, Washington,
D.C., February 1986. Mimco.

Cooper, St.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Burcau, 1970.

UNESCO. National Science Policies in Africa.
Science Policy Studies and Documents No, 31.
Paris: UNESCO, 1974.

Cooper, 5t.G.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa.” Paper
presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August— September 1971.
Groupement d'Etudes et de Recherches pour le
Développement de I'Agronomie Tropicale
(GERDAT). Rapport Général d’Activité pour
1982. Paris: GERDAT,

1983.
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in Trewical Africa. Science Policy Studies and
Documents No. 11. Paris: UNESCO, 1969.

World Bank - West Africa Agricultural Rescarch
Review Team. "National Agricultural Rescarch
Systems (NARS): A Regional Appraisal and
Selected Issues.” World Bank, Washington, D.C.,
August 1986. Mimco.

Webster, B.N. Index of Agricultural Research
Institutions and Stations in Africa. Rome: FAQ,
nd.

Office de la Recherche Scientifique et Technique
Outre-Mer (ORSTOM). Rapport d'Activité 1967.
Paris: ORSTOM, 1969.
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of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,



Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-64

1984 . . . 45 17 62 140

1960-64: 1965-69:
Expenditure LCU = Dalasis

Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas PPp Source

196064
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1936

1960-64: 1965-69:




Personnel Comments:
Sources 68, 86, and 88 give a figure for 1983/84
(year not exactly identifiable) of 23, 23, and 27
researchers, respectively. There is a confusing
cycle of internal citation among these sources but
it is that all
originated from two Devres reports = souree 139,
which gives a figure of 23 rescarchers, and source
45, which gives a figure of 285 rescarchers.

>

surmised these observations
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However, these only include researchers working
in the Department of Agriculture - Agricultural
Research Services and the Department of Animal
Health. The indicator series includes a more
extensive number of research entities and
projects. The table below gives an overview of
the data which have been compiled to date.
However, no consistent time series could be
constructed.

%5 66 o 70 7 72 74 77 80 81 '82 83 ‘84
MOA
DOA 6 7 5 7 5 TS 6 10 13
ARS mn 17
crs 10
AES 3
VD I 1 I
DOAH &P 3 15 nb b
MOWR&E
WRD 5
FD 5 6 5
DO 1
Source 286 175 285 175 279 431 244 243 242 68 27 384 140

a. Created in 1973, the Velerinary Department was incorporated into this department.
b. These figures explicitly include the Mised Farming and Resources Management Program.

¢ Yundum Experimental Station only,

Expenditure Comments:

Source 381 gives an average expenditure fiyure of
D. 2,866,000 (USS 1,433,000) {for the carlv viyghties
(to be more specific: the average is based on the
most recent three years recorded, probably 1950 -
1982). It ivcludes the Agricaltural Rescarch
Services, the Department of Animal Health and
Production, and the Fisheries Department.
However, the 1985 expenditure figure viven by
source 140 totals DU, 190,000 but includes even
more institutes than the figure given by source
384.

Acronyms and Abbreviations:

ALS: Agricultural Engincering Service

ARS: Agricultural Rescarch Service

CPS: Crop Protection Service

DOA: Department of Agriculture

DOA&P: Department of Animal Health &
Production

DOF: Department of Forestry

FD: Fisheries Departinent

MOA: Ministry of Agriculture

MOWR&E : Ministry of Water Resources &
Environment

VI Veterinary Departnient

WRD: Water Resources Department

Sources:

University of Wisconsin, "Gambia Agricultural
Research and Diversification Project.” Discussion
paper. University of Wisconsin, Madison, 1985.
Mimco.

0110

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension rograms. New York: Agricultural
Development Council, Ing., 1975,

Judd, M. Ann, James K. Boyee, and Robert E,
Evenson. “lnvesting in Agricultural Supply.”
L:conomic Growth Center, Yale University, New
Haven, Connceeticut, 1983, Mimeo.

Oram, Peter A, and Vishva Bindlish. Resource
Allocations to Nationul Agriculivral Research:
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0086
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0136

0137

na3s

0139

0163

0175

0242

Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981,
Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Overview. Working Paper
No. 4. The Hague: ISNAR, October 1985.
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.
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1984,
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Report.” World Bank, Washington, D.C., 1985.
Mimeo.
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Ressources de la Recherche Agricole dans les
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Nationaux. Washington, D.C.: DEVRES, Inc.,
August 1984.

World Bank. "West Africa Agricultural
Research Review - Country Studies.” World
Bank, Washington, D.C., 1985. Mimco.
Swanson, Burton E., and Wade H. Reeves.
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and ‘Training." World Bank, Washington, D.C,,
November 1985. Mimeo.

Oram, Peter. "Report on National Agricultural
Research in - West Africa.” IFPRI, Washington,
D.C,, February 1986. Mimco.

Snyder, Monteze M. The Organizational Context
and Manpower Implications for the Ministry of
Agriculture The Gambia: Part 11, Banjul, The
Gambia: AID, November 1984,

IBRD - Western Africa Projects Department
Agriculture Division 4. "The Gambia

Agrie ural Development Project IL" IBRD,
Washington, D.C., April 1984, Mimco.

McLean, Diana. "Agricultural Rescarch
Analysis." AID, Banjul, The Gambia, September
1984. Mimeo.

Institut du Sahel, and DEVRES, Inc. Assessment
of Agricultural Research Resources in the Sahel,
Volume 11I: National Report The Gumbia.
Washington, D.C.: DEVRIS, Inc., August 1984,
CGIAR. "National Agricultural Research.”
CGIAR, Washington, D.C., 1985. Mimco.
Cooper, St.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Bureau, 1970,

Commonwealth Agricultural Bureaux (CAB).
List of Rescarch Workers in Agricultural Sciences
in the Commonwealth 1981, Slough, England:
CAB, 1981,
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Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1978. Slough, England: CAB,
1978.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in ‘he
Republic of Ireland 1975. Slough, England: CAB,
1975.

Sompo-Cecsay, M.S. "Organization and Structure
of Agricultural Research in The Gambia: Past,
Present and Future.” Paper presented at the
Workshop on Improving Agricultural Research
Organization and Maragement: Progress and
Issues for the Future, ISNAR, The Hague, 8-12
September 1986.

Commonywealth Agricultural Bureacx (CAB).
List of Rescarch  Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1972. Slough, England: CAB,
1972.

Commonwealth Agricultural Burcaux (CAB),
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ircland 1969. Slough, England: CAB,
1969.

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in Agriculture, Animal
Health and Forestry in the Commonwealth and
in the Republic of Ireland 1966. Slough, England:
CAB, 1966.

Cooper, 5i.G.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa.” Paper
presented at the Conference on Agricultural
Rescarch and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August-4 September 1971.

Gabas, Jean-Jacques. La Recherche Agricole dans
les Pays Membres du CILSS. Club du Sahel,
September 1986.

Institut du Sahel, and DEVRES, Inc. Sahel
Region Agricultural Research Resource
Assessment — Data Base Management Information
System: Diskettes and User’s Guide. Printouts.
Washington, D.C.: Institut du Sahel, and
DEVRES, Inc, n.d.

"Manpower Analysis Gambia." n.d. Mimco.
Current Agricultural Research Information
System (CARIS). Directory of Agricultural
Research Institutions and Projects in West Africa
= Pilot Project 1972-73. Rome: FAO, 1973,

World Bank - West Africa Agricultural Rescarch
Rview Team. “National Agricultural Research
Systems (NARS): A Regional Appraisal and
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August 1986. Mimeo.

UNESCO Field Science Office for Africa. Survey
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Countries of Africa. Paris: UNESCO, 1970.
Kassapu, Samuel. Les Dépenses de Recherche
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Centre de Développement de 'OCDE, 1976.
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Webster, B.N. Index of Agricultural Research
Institutions and Stations in Africa. Rome: FAQ,
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Germany, Fed. Rep. of

R SRR
Personnel
Period/ Year PhD MSc BSc Subtotal Expat Total Source
1960-64 .
1965-69 2592 672
1970 .
1971 2681 672
1972 .
1973 2780 672
1974 .-
1975 2468 672
1976 . . .- .
1977 . . o 2283 673
1978 . .- - .-
1979 . . . 2019 673
1980 .- - . . ..
1981 .- . . . 2070 673
1982 . . . .
1983 . . 2179 673
1984 .
1985
1986
1960-64: 1965-69: 1969

Expenditure

LCU = D-Marken

Constant 1980 US$ (millions)

Current L.CU Constant 1980

Period/Year (millions) LCU(millions) Atlas rrre Source
1960-64 174.000 363.257 201.756 147.381 799
1965-69 258.500 479.766 266.466 195311 799
1970 . " .. .

1971 406.000 630.435 350.149 256.6:48 759
1972 . . - .

1973 497.000 689.320 382 854 280.620 799
1974 . . . .

1975 635.000 776.284 431.154 316.022 799
1976 . .. . .

1977 555.000 630.682 350.286 256.748 799
1978 - . " .

1979 599.000 627.883 348.731 255.609 799
1980 . . . - 799
1981 633.000 608.654 338.051 247.781 799
1982 . . . - 799
1963 700.000 624.442 346.820 254.208 799
1984 . . . . 799
1985 741.000 634418 352.361 258.269 799
1986 . . .

1960-64: 1964 1965-69: 1967 & 69



Personnel Comments:
Agricultural research in the Federal Republic of
Germany (FRG) has a complex organizational
structure involving universities, autonomous
institutes, and several ministries at both federal
as well as state level.

The table below gives a breakdown of the
total number of researchers into the university

191

and non-university sector. The numbers
represent researchers in agricultural sciences and
not researchers classified by the socioeconomic
objective category: ‘agriculture, forestry, and
fisheries'. There is considerable overlap between
the two categories, though they are not identical
(svurce 714).

1969 1971 1973 1975 1977 1479 1981 1983
Non-university sector 1564 1391 1335 1303 1123 1070 1079 1179
University scector 1028 1290 1445 1165 1160 949 991 1600
Total 2592 2681 2780 2468 2283 2019 2070 2179
Source 672 672 672 672 673 673 673 673

Expenditure Comments:
The table below shows how the expenditure
indicators have been constructed. The figures

represent actual expenditures in millions of

current local currency units.

1964 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985
Non-unive sity 54 93 119 186 22 290 287 270 307 346 365
University 120 130 175 220 2 345 268 329 326 354 376
Total 174 223 294 406 497 635 555 599 633 700 741
Source 799 799 799 799 799 799 799 799 799 799 799
Sources: Additional References:
0672 Der Bundesminister fiir Forschung und 0010 Boyce, James K., and Robert {'. Evenson. National

Technologic. Faktenbericht 1981 zum
Bundesbericht Forschung. Reihe: Berichte und
Dokumentationen. Bonn: Der Bundesminister fiir
Forschung und Technologic, 1982.

Der Bundesminister fiir Forschung und
Technologic. Faktenbericht 1986 -um
Bundesbericht Forschung. Bonn: Der
Bundesminister fiir Forschung und Technologie,
May 1986.

Rost, E. Personal communication.
Bundesministerium fiir Forschung und
Technologie. tionn, February 1988.

0673

0799

and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Zouncil, Inc., 1975.

OECD. OECD Science and Technology Indicators.
Paris: OECD, 1984.

UNESCO. Statistival Yearbook 1983. Paris:
UNESCO, 1983.

Harvey, Nigel, ed. Agrict:cural Research
Centres: A World Direclory of Organizalions and
Program-ues. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.
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Ghana

Personne!
Period/Year PhD Mse Bsc Subtotal Expat Total Source
1460-64 .. . . . .. .
1965-69 21 30 25 76 .. 76 286/285
1970 . . . . . 115 532
1971 . .. . . . .
1972 . . . . . 112 431
1973 .. . . .. . e
1974 32 46 27 105 . 105 244
1975 " . .- .- . 116 164
1976 . . - . " 129 164
1977 35 64 31 130 . 130 243
1978 . - . . . .-
1979 . . . . . .
1980 35 63 22 120 - 120 242
1981 .. . . .. .
1982 . . .. . . v
1983 28 66 43 137 6 143 17
1984 .. . . . v .
1985 31 66 42 139 12 151 86
1986 .. . . .. .. .
1960-64: 1965-069: 1965 & 68
Expenditure LCU = Cedis
Constant 1980 USS (mullions)

Current i.CU Constant 1950
Period/Year (millions) LCUmillions) Atlas rep Source
1960-64 .. .. .. ..
1965-69 2.069 48470 1.926 6.335 175
1970 3.079 56.071 5.698 7.327 26
1971 . . .. .
1972
1973 .. . .. ..
1974 3.423 44,075 3.463 4.453 16
1975 4.557 35.021 3.559 4.577 16
1976 9.44; 56.075 5.759 7.406 16
1977 10.881 39.039 3.967 5.102 16
1978 3.500 27.949 2.840 3.652 16
1979 23.916 35.897 3.648 4.691 16
1980 27.850) 27.850) 2.830 3.639 16
1981 . .. . .
1982 . . . .
1983 109.125 23.322 2.370 3.048 17
1984 . . .
1985
1986

1960-64: 1965-69: 1967
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Fersonnel Comments:
These figures can be broken down as follows:

'65 '68 '70 '71 '72 ‘74 '75 '76 '77 '80 ‘81 '83 '85
ARI 20 13 16 7 10 11 12 20 18 17 NA 14 18
CRrja 7 22 35 28 31 28 30 29 32 29 NA T4 61
FRI 9 16 25 10 25 13 19 19 19 2i NA 21 22
IAB 10 {10} [10] 5 13 13 15 11 NA 16 16
SRI 9 11 8 9 16 17 18 20 18 19 NA 8 6
CCRI 15 19 21 20 20 31 24 28 2 23 NA 30 28
Subtotal 70 81 115 84 112 105 116 129 130 120 NA 143 151
FPRI 16 13 18 20 19 21 22 26 24 6*
FRU 4 7 6 6 6 5
CDB 4 3 3 2
WRI 14
VRA 1 5 9
MOAb 10 16 28 27 28 52
MOF 3 3 1 1 1 1
Universities 45 75 113 78 21 136 98 65
GAEC 7
DVS/MOA 2 3
Source 286 285 532 279 431 244 164 164 243 242 68 17 86

744*

{ ] = estimated or constructed by authors.

a. Inclusive Oil Research Institute which was split out of the Crop Research Institute in 1981 or 1982,

b. Exclusive of the Fishery Rescarch Institate.

The lists of Research Workers published by the
Commonwealth Agricultural Bureaux over the
period 1965-80 (sources 286, 285, 279, 244, and 242)
also identify agricultural researchers within the
ministries and universities. They are not
included in our indicator time series because 1)
personnel identified within the ministries held
positions such as head of a division, etc,; it seemns
reasonable not to classify them as reseaichers. 2)
For those agricultural researchers working at the
universities, it is not clear what proportion of
their time is spent on research. The far lower
number of researchers given by source 431
suggests that the time spent on research by
university personne! is low.

Experditure Comments:
For th2> 1983 figure, the following research
institutes are included: CRI, ARI, FRI, IAB, SRI,
OPRI, and CCRI. For all other expenditure
figures, it is not clear which institutes are

included. Sources for the later years (sources 68,
86, and 310) report considerable differences
between budgeted and actual expenditur.s Only
70-80% of the budget was released in these years.
TFor these sources in particular, budgeted amounts
versus ¢xpenditures were not clearly identified,
making it difficult to select the actual expenditure
figures.

Acronyms and Abbreviations:
ARI: Animal Research Institute
CCRI: Cocoa Research Institute
CDB: Cotton Development Board
CRI: Crops Research Institute
DVS: Division of Veterinary Services
FPRI: Forest Productions Research Institute
FRI: Fishery Resecarch Institeite
FRU: Fisheries Research Unit
GAEC: Ghana Atomic Energy Committee
IAB: Institute of Aquatic Biology
MOA: Ministry of Agriculture
MOF: Ministry of Forestry
OPRI: QOil Palm Research Institute



SRI: Soil Rescarch Institute

VRA
WRI:

0016

0017

0026

0086

0164

0175

0242

0243

0244

0285

0286

0431

: Volta River Authority
Water Resources Institute

Sources:

Oram, Peter AL, and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981,
ISNAR, IFARD & AOQAD. Survey of National
Agricultural Rescarch Systems: Unpubtished
Questionnaire Responses. ISNAR, The Hague,
1985.

Oram, Peter A., and Mark Gicben. "Document
Summaries.” ISNAR, The Hague, 1984, Mimeo.
World Bank. "West Africa Agricultural
Research Review - Country Studies.” World
Bank, Washington, D.C., 1985. Mimco.
Association for the Advancement of Agricultural
Sciences in Africa (AAASA). Proceadings of the
Workshop on Agricultural Research
Administration, Nairobi, Kenya, 27-30 fune 1977,
Proceedings Series PE-1. Addis Ababa, Ethiopia:
AAASA and IDRC, Augnst 1979,

Cooper, SLG.C. Agricu tural Research in
Fropical Africa. Kampala: East African
Literature Burcau, 1970,

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agricultural Sciences
in the Commeneealth 1931, Slough, Fngland:
CAB, 1981.

Commonwealth Agricultural Burcaux (CADB),
List of Research Workers in the Aericultural
Sciences in the Commonwealth and in the
Republic of Irclund 1978, Slough, England: CAB,
1974.

Commonuwealth Agricultural Burcaus (CAB).
List of Research Workers in the Agncultural
Sciences in the Commonzocalth and in the
Republic of Deland 1975, Slough, England: CAB,
1975.

Commonwealth Agricu'iural Bureaux (CAB).
List of Research Workers in the Awricultural
sciences in the Commonwoealth and in the
Republic of Irelund 1969. Slough, England: CAB,
1969.

Commonwealth Agricultural Bureaux (CAB).
List of Rescarch Workers in Ayriculture, Animal
rlealth and Torestry in the Commonwealth and
i the Republic of Ireland 1966. Slough, England:
CAB, 1966.

Current Agricultural Research Information
System (CARIS). Directory of Agricultural
Research Institutions and Projects in Wes! Africa
= Pilot Project 1972-73. Rome: FAQ, 1973.
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0141

0165
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UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970.

Additional References:

Boyce, James K., and Robert E. Evenson. National
and Iternational Agricultural Research and
Extension Programs. New York: Agricultural
Developmeitt Council, Inc., 1975,

Judd, M. Ann, james K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply."
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983. Mimco.

Bengtsson, Bo, and Tedla Getachew, eds.
Strengthening National Agricultural Research.
Report from a SAREC workshop, 10-17
September 1979, Part 1: Background Documents;
Pait 1l Summary and Conclusions. Sweden:
SAREC, 1980.

Bennell, Paul. Agricultural Researchers in Sub-
Suharan Africa: Ain Querview. Working Paper
Na. 4. The Hague: ISNAR, October 195,
riarvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Conte, Stephan. "West Africa Agricultural
Rescarch Data Base Building Task: Termination
Report.” We Id Bank, Washington, D.C., 1985.
Mimco.

Oram, Peter A., and Vishva Bindlish.
“Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” IFPRI,
Washington, D.C,, January 1984. Mimco.
Swanson, Burton E., and Wade H. Reeves.
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ana Training.” World Bank, Washington, D.C,,
November 1985. Mimceo.

Oram, Peter. "Report on National Agricultural
Research in West Africa.” IFPRI, Washington,
D.C., February 1986. Mimeo.

FAO - CARIS. Agricultural Research in
Lieveloping Countries = Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978.

IAR&T Consultancy Group - University of Ife. A
Consultancy Report on Agricuitural Research
Delivery Systems in West Africa. Rome: FAO,
December 1979.

Evenson, RE., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975.

UNESCO. National Science Policies in Africa.
Science Policy Studies and Documents No. 31.
Paris: UNESCO, 1974.
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List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
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1972.
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1959.
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1980.
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presented at the Conference on Agricultural
Research and Froduction in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August-4 September 1971,

UNESCO. The Promotion of Scientific Activity
in Tropical Africa. Science Tolicy Studies and
Documents No. 11. Paris: UNESCQ, 1969.
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Soil Research Institute. Anwual Report of the
Suil Research Institute January 1965-March 1966,
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Selected Issues.” World Bank, Washington, D.C,,
August 1986. Mimco.
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Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.:
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Greece

FPersonnel

Period/ Year PhD

MSc

BSc Subtotai

Expat

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1960
1981
1982
1983
1984
1985
1986

371

42§

460

574/10/514
10/55

10

283

422

1960-64: 1960, 62 & 64

Expenditure

1965-69: 1966, 67 & 69

LCU = Drachmas

Current L.CU

Constant 1950

Constant 1980 USS (millions)

Period/Year (millions) [.CU(millions) Atlas rep Source
196064 .. . . .

1965-¢9 91.708 356.481 8.459 8.807 510/10
1970 .. . ..

1971

1972

1973

1974

1975

1976 . . . .

1977 534.400 921.767 21.950 22.773 474
1975 . .. . .

1979 309.100 631.882 22.667 23.517 601
1980 723.000 723.000 17.217 17.862 601
1981 1275.600 1065.66+4 25.377 26.328 601
1982 1188.000 793.057 18.885 19.593 601
1983 1441.770) 808.620 19.256 19.978 601
1984 2399.880 1118.304 26.630 27.629 601
1985 3245.610 1284.373 30.585 31.732 601
1986 " . .

1960-64: 1965-69: 1966 & 69
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Personnel Comments:

The 1964 full-time equivalents (FTEs) figure from
source 514 ~ which source 10 incorrectly placed in
1963 - includes 273 FTTs working .n the general
government sector and 20 working in the higher
educatinn sector. TFor all other observations it is
not clear whether the university scctor s
included, cxcept for the 1985 figure which
explicitly excludes the university sector.

Expenditure Comments:

The 1966 figure, from source 510, represents
expenditures of D66.906 million by the general
government sector and D14L110 million by the
ligher education sector. From 1977 on, no ligher
education research expenditures are included. A
1961 estimate of 1363.0 million from source 529,
which source 10 cites, plus another estimate of
D137.2 million jor 1973, also cited hy source 10,
are omitted from the series as they both exclude
salary expenses

Sources:

Boyce, James K., and Robert E. Evenson. National
and International Agriciltural Rescarch and
Extension Pregrams. New York: Agricultural
Development Council, Inc., 1975,

European Economic Community (EEC).
"Monaograph on the Organization of Agricultural
Research." EEC, Brussels, 1982, Mimeo.

Casas, Joseph. "Les Ressources Humaines et
Financicres dans les Pays du Bassin
Méditerranéen.” Preliminary table. ISNAR, The
Hague, 1984, Mimea.

OECD. Science and Technology Indicators: Basic
Statistical Serics — Volume A: The Objectives of
Government R&D, 19691981, Paris: OECD, July
1981.

OECD. International Survey of the Resources
Devoted to RexD in 1967 by OLCIH Meniber
Countries, Statistical Tables and Notes ~ Volume
5: Tolal Tables. Paris: OECD, August 1970,
OECD. A Study of Resources Deve 4 o R&D in
OECD Member Countries in 1563/64,
International Statistical Year for Rescarch and
Development — Volume 2: Siatistical Tables and
Notes. Paris: OECD, 1968.

OECD. Intellectual Investment in Agriculture for
Economic and Social Development.
Documentation in Food and Agriculture No. 60).
Paris: OECD, 1962.
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OECD - STIID Data Bink. "Public Funding of
R&D by Socio-Economic Objective." Tak' s,
OECD, Paris, April 1987. Mimco.

Additional References:
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Paris: OECD, 1984.
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UNESCO, 1983,
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Centres: A World Directory of Oreanizations and
Programmes. Seventh Eaition, Two Volumes.
Harlow, U.X.: Longman, 1983.

Evenson, RIE., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
Uriversity I'ress, 1975,

FAO. Fourteentd: IAQ Regional Conference for
Lurope, Revkjavik, Iceland, 17--21 Seplember
1984: Research in Support of Agricultural Policies
in Lurope. Rome: FAQ, 1984,

Centre International de Hautes Etudes
Agronomiques Mdditerranéennes. "Séminaire sur
I'Oricntation et 'Organisation de la Recherche
Agronomique dans les Pays du Bassin
Mdéditerrancen, Istanbul, 1-3 December 1986."
Centre International de Hautes Ftudes
Agronomiques Méditerranéennes, Paris, December
1966, Mimeo.

Liacos, Leonidas. "La Recherche Vétérinaire en
Gréce.” Paper presented at the Séminaire sur
I'Orientation et FOrganisation de la Recherche
Agronomique dans les Pays du Bassin
Méditerrancen, Centre International de Hautes
Etudes Agronomiques Méditerrandéennes, Istanbul,
1-3 December 1986,

Papanastasis, Vasilios. "La Recherche
Forestiere en Gréce.” Paper presented at the
S¢minaire sur 1'Oricntation et 1'Organisation de
la Recherche Agronomique dans les Pays du
Bassin Méditerranéen, Centre International de
Hautes Etudes Agrenomiques Méditerranéennes,
Istaribul, 1-3 December 1986.

Papanastasis, Vasilios. "Quelques Détails s: r Ia
Recherche Forestiere.” Paper presented at the
Séminaire sur I'Orientation et I'Organisation de
la Recherche Agronomique dans les Pays du
Bassin Mcditerranéen, Centre International de
Hautes Etudes Agronomiques Méditerranéennes,
Istanbul, 1--3 December 1986.

Sficas, A.G. "L'Organisation ct I'Orientation de
la Recherche.” Paper presented at the Séminaire
sur I'Orientation et I'Organisation de la
Recherche Agronomique dans les Pay. du Bassin
Mcditerranéen, Centre International de Hautes



0473

0509

0511

0528

0529

Etudes Agroncmiques Méditerranéennes, Istanbul,
1-3 December 1986.

OECD. Science and Technology Indicators: Basic
Statistical Series — Volume A: The Objectives of
Government R&D Funding 1974-1985. Paris:
OECD, May 1983.

OECD. S.urvey of the Resources Devoted to R&ED
by OECD Mumber Countries, International
Statisticai Year 1971 — Volume ©: Total Tables,
Statistical Tables and Notes. Paris: OLCD,
August 1974,

OECD. International Survey of the Resources
Devoted to &L in 1969 by OLCD Member
Countries, Statistical Tablvs and Notes - Volume
5: Total Trbles. Paris: OECE, June 1973,

OECD. Country Reports on the Qrganisation of
Scientific Rescarch: Greece. Paris: OECD,
November 1963.

OECD. Reviews of National Science Policy:
Greece. Paris: OECD, September 1905,

OECD. OEZD Science aml Technology Indicators
No. 2 = R&D, 1avention and Competitizeness.
Paris: OECD, 1986.
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OECD - STIID Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
Sectors." Tables. OECD, Paris, April 1987,
Mimco.

EUROSTAT. Governiment Financing of Research
and Development 1975-1984. Luxembourg: Office
des Publications Officielles des Communautés
Europdennes, February 1985,

EUROSTAT. Government Financing of Rescarch
and Development 1975-1985. Luxembourg: Office
for Official Publications of the Eurepean
Communitics, 1987.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research ana Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Conaecticut: Economic
Growth Center, Yale University, August 1971,
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Rescarch and Extension: A Survey
of International Data." Econontic Developricnt
and Cultural Charge Vol. 23 (April 1975): 507
521.



Grenada

v R
Personn |
Period/Ycar PhD MSe BSc Subtotal Expat Total Source
1960 -64 . .. . .
1965-64 0 1 1 2 2 286/285
1970 - . . .
197} 0 1 1 2 2 78
1972
1973 . . . .
1674 0 0 0 0 0 244
1975 0 0 0 0 0 342
1976 .
1977 .
1678
14749 . . . o
1480 0 1 1 2 343
1957 5 342
1982 - " . .
1483 0 1 1 2 2 355
1654 0 1 0 1 1 354
1955 .
1956
1960-64: 1965 -69- 1965 & 68

Experditure

LCU = East Caribbean Dollars

Current LCU :
Period /Year (m*'lions)

Constant 1980
LCU(millions)

Constant 1980 USS$ (millions)

Atlas rrp Source

1960 6.
196564
1470
1971
1u72
19473
1974
1975
1976
1977
1978
1679
1080
195]
1062
1U83
1954
1985
1986

1960-61: 1965-69:



Personnel Comments:

The figures prior to 1975 include the Ministry of
Agriculture oniy. In 1975 CARDI (Caribbean
Agricultural Research and Development
Institute) wac created. According to source 63,
CARDI presently plays @ major role within the
Agricultural Rzsearch Systen of Grenada. The
post-1975 figures refer to the Grenada unit of
CARDI only.

Sources.

0244 Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1975. Slough, England: CAB,
1975.

0279 Commonwealth Agricultural Burcaw (CAD).
List of Research Workers in the Agricultural
Sciences in the Commoncecalth and in the
Republic of Ireland 1972, Slough, England: CAB,
1072.

0285 Commonwealth Agricultural Burcaux (CAB).
List of Research Worckers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Trelund 1969. Slough, England: CAB,
1969.

0286 Commonwealth Agricultural Burcaux (CAR).
List of Rescarch Workers in Agriculture, Animal
Health and Forestry in the Commoniwealth and
in tne Republic of Ireland 1906. Slough, England:
CAD, 1966,

032 Caribbean Agricultural Rescarch and
Development Institute (CARDE. CARDI 1976-
1981: Report of the Chairman. St. Augustine,
Trinidad & Tobago: CARDI, 1982.

(343

0354

0355

0053

0063

0287

0353

0356
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Caribbean Agricultural Rescarch and
Development Institute (CARDD. Annual Report
1380. St. Augustine, Trinidad & Tobago: CARD],
1981.

Caribbean Agricultural Research and
Development Institute (CARDD. Annual Report
Research and Development 1983-84: Highlights.
St. Augustine, Trinidad: CARDI, 1984,
Caribbean Agricultural Research and
Development Institute (CARDI). Research and
Deveicpment Summary 1982-83. St. Augustine,
Trinidad: CARDI, 1923.

Additional References:

Pineiro, Martin, and Eduardo Trigo, eds. Canibio
Tecnico en el Agro Latino Americano — Situacion y
Perspectivas en ln Decada de 1980. San José:
HCA, 1983.

ISNAR. Report to the Board of Directors of
CARDI: Analysis, Fvaluation and Proposals to
Strengthen CARDI's Regional Capacity. The
Hague: ISNAR, 1985.

Commonwealth Agricultura! Jurcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the British
Commonwealth, the Republic of Sudan and the
Revublic of Irelund 1959. Slough, England: CAB,
1959.

Caribbean Agricultural Rescarch and
Development Institute (CARDI). Paper Presented
at a Mecting of the Governing Body of CARDI on
fanwary 23, 1982, Basselerre, St. Kitts. St.
Augustine, Trinidad: CARDI, 1982.

Caribbean Agricultural Rescarch and
Development Institute (CARDI). Research and
Development Swmmary 1983-84. St. Augustine,
Trinidad: CARDI, 1984,



Guadeloupe

L M_—

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-64

1965-69

1970

1971

1972

1973

1974

1975

1976 . . . . .-

1977 . . - . T

1978 . . . .

1679

1980

1981 . . . - . .-
1982 .- . . . . 14 27
1983 . . . .
1984

1985

1986

1960-64: 1965-69:

Expenditure LCU = French Francs

Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Ycear (millions) LCU(millions) Atlas PPP Source

1960-64

1965-69

1970

1971

1972

1973

1974

1975

1976

1977

1978 . -
1979 . .
1980

1981

1982

1983

1984

1985

1986

1960-64: 1965-69:



Personnel Comments:
The 1982 figure includes only 'Office de la
Recherche Scientifique et Technique Qutre-Mer
(ORSTOM). This particular ORSTOM institute
serves all the Freach Antilles.

203

Sources:

0027 Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations rnd
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.



T

‘Guam
R s
Personnel

Period/Year hD MSe BSc Subtotal Expat Total Source
1960-64

1965-69

1970

1971

1972 .

1973 1 492
1974 2 493
1975 2 488
1976 2 488
1977 2 488
1978 . " . . . 8 488
1979 . . .. . . 12 488
1980 9 488
1981 . . . . . 9 488
1982 .. . . . . 12 488
1983 .. . .. . . 11 488
1984 . . . . . 11 488
1985 . . . . . 9 488
1986 .. . . . . .

1960-64: 1965-6Y:

Expenditure LCU = U.S. Dollars

Constant 1980 US$ (millions)
Current LCU Constant 1980 —

Period/Year (millions) LCU(miltions) Atlas PPP Source
1960-64

1965-69

1970

1971

1972 .. .. .. .

1973 0.070 0.141 0.133 0.158 492
1974 0.051 0.089 0.084 0.100 493
1975 0.192 0.307 0.288 0.344 488
1976 0.439 0.688 0.646 0.771 488
1977 0.480 0.746 0.700 0.835 488
1978 0.903 0.826 0.774 0.924 488
1979 0.698 0.834 0.782 0.933 488
1950 0.755 0.755 0.708 0.845 488
1981 0.877 0.728 0.683 0.815 488
1982 1.105 . .. . 488
1983 1.159 . .. .. 488
1984 1.225 - . .. 488
1985 1.455 . .. . 488
1986 .

1960-64: 1965-69:



Personnel Comments:

The 1973 and 1974 researcher figures from sources
492 and 493, respectively, are measured in full-
time equivalent units. The 1975-85 figuras are
measured in scientific years and represent an
aggregation of project-levei aata obtained directly
from the USDA’s Current Research Information
System (source 488).

Expenditure Comments:
The 1973-74 figures are rescarch expenditures,
not simply funds available, while the 197%-85
figures from source 488 represent research
obligations.

Sources:

0488 US Department of Agriculture - Cooperative
State Research Service. Inventory of Agricultural
Research — Fiscal Years: 1970-1985. Washington,

0492

0493

0038

205

D.C.: U5 Covernment Printing Office, various
years.

US Department of Agriculture - Cooperative
State Research Service. Funds for Research at
State Agricultural Experiment Stations and
Other State Institutions. Annual issucs 1964 to
1974. Washington, D.C.: US Government Printing
Office, various years.

US Department of Agriculture - Cooperative
State Rescarch Service. Funds for Research at
State Agricultural Experiment Ctations and
Other Cooperating Institutions. Annual issues
1974 and 1975. Washington, D.C.: US Government
Printing Office, various years.

Additional References:

Gamble, W.K., R.M. Bourke, and C.W. Brookson.
South Pacific Agricultural Research Study.
Consultants’ Report to the Asian Development
Bank (two volumes). Manila: Asian Development
Bank, June 1981,



Guatemala

Personuel

Period/Year Phi> MSc Blsc Subtotal Expat Total Source
1660 -64 .

1965-69 22 53/211
1970

1971 .

1972 . 50 53
1973 . .

1974 . . . . . .

1975 2 12 58 69 7 76 66
1676 4 4 86 94 94 211
7T

1973 . . . . .

1979 3 15 103 121 121 211
1950) 2 15 103 120 120 211
1981 . .

1052 . . . . . .

1953 2 21 150 173 3 176 17
1954 2 21 147 17y 2 172 66
1955 2 25 101 .78 4 132 17
1956

1660-004:

cxpendilure

1965--69: 1966 &2 69

LCU = Quetzales

Current 1L.CU

Constant 1980

Constant 1980 US$ (millions)

Poriod/Year (millions) LCU(millions) Atlas rre Source
T960) - 64

1965-64

1970

1971

1472 .. .. .. ..

1973 1.189 2.546 2,532 4.581 208
1974 2.009 3.720 3.700 6.694 208
1975 2.331 3.815 3.794 6.664 208
1976 2.494 3.662 3.643 6.589 208
1977 3.267 4.120 4.098 7412 208
1978 3.757 4.489 4.464 8.076 208
1979 5.140 5.655 5.624 10.174 208
1980 4.254 4.251 4.231 7.654 66
1951 4.967 4.578 4,553 8.237 66
1982 4.368 3.835 3.814 6.900 66
1983 5.009 4.126 4.104 7.424 17
198 4.778 2.780 3.760 6.801 66
1985 .. .. . .

1986

1960-64:

1965-69:



Personnel Comments:
The figures presented here refer to 'Instituto de
Ciencia y Tecnologia Agricola’ (ICTA) only. The
BSc figure in 1983 and 1984 most likely includes
some ‘Ingenieros Agronomos,” 25 of whom we.e
identified by source 17 as holding a degree lower
than a BSc and were consequently excluded from
the indicator series. Besides 1CTA, the following
organizations — exclusive of universitics - could
be identified from *he ISNAR, IFARD, & AOAD
questionnaire (1983 figures) as performing some
agricultural research: "Comision MOSCAMLELDY
(20 scientists), ANACAFE (17 scientists), INF (4
scientists), 'Comision Mcéxico-Guatemala para <l
Control de la Rova del Cafeto™ (20 scientists), and
INCAP (58 rescarchers in 1976, source Y3).

Source 744 reports 1A as an educationa!
establishment with R&D capability, and 44
graduate resecarch staff in 1985,

IExpenditure Comments:
These experditure figures refer to ‘Instituto de
Ciencia y Teenologia Agricola’ (ICTA) only.
According to the [ISNAR & IFARD questionnaire,
research other  rescarch
organizations MOSCANIED!,
ANACAFE, INF, 'Comision Mdxico-Guatemala
para ¢l Control de fa Roya del Cafeto’) in 1983
nearly equaled the rescarch expenditures by
ICTA. As this informatizn was unavailable for

expenditures by
{'Comision

the other years, these instiiutes were not included
in the expenditure series,

Acronyms and At treviations:
ANACAFE: Asociacion Mucional del Café
ICTA: Instituto de Ciencia y Teenologia Agricola
HA: Instituto de Investigaciones Agronomicas
INCAP: Instituto de Nutricion de Centro América y
Panamd
INT: Instituto Nacional Forestal
MOSCAMED: unknown

Sources:

ISNAR, IFARD & AOAD. Survey of National
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The | lague,
1985.

Pifieiro, Martin, and Fduardo Tuizo, eds. Cambio
Técnico en el Agro Latino Americano ~ Situacion y
Perspectivas en ia Décade de 1950, San José:
HICA, 1983.

0017

0053

0066

(0208

0211

00m

0010

0014

16

0026

U0Z7

0078

0095

0163

0165

0172

0210
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Stewart, Rigoberto. Cuatemala and the CGIAR
Centers: A Study of Their Collaboration in
Agricultural Research. CGIAR Study Paper
Number 5. Washington, D.C.: World Bank, 1985.
Segura, M. "Diagnostico de la investigacion
Agropecuaria en el Istmo Centroamericano.”
[CA, Guatemala, 1979. Mimeo.

McDermott, J.K., and David Bathrick.
Guatemala: Development of the Institute of
Agricultural Science and Technology (ICTA) and
Its Impact on Agricultural and Farm
Productivity. A1D Project Impact Evaluation No.
30. Washington, D.C.: AID, February 1982,

Additional References:

Trigo, Eduardo |, and Martin E. P} jeiro. "Funding
Agricultural Research.” In Report of a
Conference: Sclected Issues in Agricultural
Research in Latin America, edited by Barry
Nestel and Eduardo ). Trigo. The Hague: ISNAR,
March 1984.

Boyce, James K., and Robert . Evenson. National
and Internatiomal Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

Juad, M. Ann, James K. Boyvcee, and Robert E.
[renson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, Newr
Haven, Conncecticut, 1983, Mimeo.

Oram, Peter A, and Vishva Bindlish. Resource
Allocations to Nationai Avricultural Research:
Trends v the 19705, The Hague and Washington,
D.CISNAR and IFPRI November 1981,

Oram, Peter A, and Mark Gicben. "Document
Summaries.” ISNAR, The Hague, 1984, Mimeo.
Harvey, Nigel, ed. Agricultural Rescarch
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Instituto de Ciencia y Teenologia Agricolas
(CTA). Objectivos, Programas de Accidn,
Realizaciones, Metas. Guatemala: ICTA, August
1083,

FAO — CARIS. Agricultural Research in
Developing Countries — Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978.

CGIAR. "National Agricultural Rescarch.”
CGIAR, Washington, D.C., 1985. Mimco.
Evenson, RIE., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975.

Trigo, Eduardo. Background material. ISNAR,
The Hague, n.d.

Soikes, Raiil. "Situacién del Sistema Nacional de
Investigacion y Extension de Guatemala.” HICA,
Costa Rica, 1980. Mimco.
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0744

0852

Agricultural kesearch Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.:
Longman, 1986.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discus.’on Paper

0886

No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507-
521.



‘Guinea

Personnel

Period/Year PhD MSc BSc Subtota’ Expat Total Source

1960-64

1965-69 . . . . .. .

1970 . . . 9 8 17 175
1971 . . . . .

1972

1973

1974

1975

1976

1977

1978

1979

1980

1681

1982

1983

1984 . . . . . .

1985 . . . . . 177 132
1986 . . . . .

196(0-64: 1965-69:

Expenditure LCU = Guinean Sylis

Constant 1980 US$ (millicns)

Current L.CU Constant 1980
Period/Year (millions) LCU(millions) Atlas PPP Source

196064
196569
1970
1971
1972
1973
1974
1975

1985 116.900 77.111 4.146 5.605 132

1960-64: 1965-69:



210

Personnel Comments:
The 1970 figure given by source 175 explicitly
excludes universiiy iesearch and forestry,
fisheries, and veterinary rescarch. Source 132
(p.48) 168
chercheurs” (teacher- researchers), 101 'ingénieurs
coordination,’ 110
‘ingénieurs de recherche” for 1985 The first 2
categories were prorated as 259 rescarchers and

gives figures of ‘enscignants-

de recherche ot de and

added to the ‘ingénieurs de recherche’ figur
This source gives no indication of qualificatior
levels so it mav well be that this figure
inclusive of technical personnel and therefore
overestimates the total number of researchers.
Source 27, for instance, gives a figure of only 22
graduate rescarch staff in 1982, but this numbe
Institut National de Recherches
Agronomiques de Foulayva' (INRAF) personnel
only.

refers to

Expenditure Comments:
Source 132 warns that their total expenditure
figure is incomplete and only indicative. We
include this figure with serious reservations, as
sources 86 and 132 indicate a high proportion of
research is “self-funded’ so it is not entirelv cicar
what this figure represents,

Sources:

FAO. Assistunce a la Réorganisation ef au
Renforcement de la Recherche Agricole Guinde.
Rome: FAQO, 1936,

Cooper, SLG.C Agricultire] Research in
Tropical Africa. Kampala: Fast African
Literature Burcau, 1970.

0132

0175

0010

0023

0027

J68

(086

(088

(089

0266

0360

0466

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Overview. Working Paper
No. 4. Thet laguer ISNAR, October 1985,
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Oreanizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

Conte, Stephan. "West Africa Agricultural
Research Data Base Building Task: Termination
Report.” World Bank, Wiashington, D.C., 1985.
Mimeo.

World Bank. "Wost Africa Agricultural
Rescearch Review - Country Studies." World
Bank, Washington, D.C., 1985. Mimeo.
Swanson, Burton E., and Wadoe H. Reeves.
"Agricultural Rescarch West Africa: Manpower
and Training.” World Bank, Washington, D.C.,
November 1985, Mimceo.

Oram, Peter. "Report on Nadonal Agricultural
Research in West Africa” [FPRI, Washington,
D.C., February 1986. Mimeo.

UNESCO. Nutional Science Policies in Africa.
Science Policy Studies and Documents No. 31.
Paris: UNESCO, 1974,

Cooper, SLG.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa.” Paper
presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August—i September 1971,

World Bank - West Africa Agricultural Research
Review Team, "National Agricultural Research
Systems (NARS): A Regional Appraisal and
Sclected Issues.” World Bank, Washington, D.C.,
Augusi 1986, Mimeo.

UNESCO Field Science Office for Africa. Suryey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970,



Guinea-Bissau

Persomnel

Period/Year

PhD Mse BSc Subtotal Expat Total Source

196()-6-4
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
i 179
1930
1981
1982
1983
1984
1985
1986

1960)-6.1:

Expenditure

1965.--69:

LCU = Guinea-Bissau Pesos

Period/Yoar

Current LCU Constant 1950
tmillions) LCU(millions)

Constant 1930 USs (milliong)

Atlas rrp Source

1960)- 6.4
1465 -64
1970
1971
1972
1973
1974
1975
1976
1977
1978
1974
1950
1981
1982
19583
1984
1985
1986

21.049 16.322

0.349 0.907 17

1960-6-:

1965-69:
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Personnel Comments:
The figure presented here refers to the number of
researchers in agronomic research only.

Expenditure Coinments:

The 1983 ecxpenditure figure is based on the
ISNAR, IFARD, & AOAD questionnaire
response. At the time of independence in 1974 no
agricultural research system existed (source 311).
In the last few years some agricultural research
institutes have been created. The 1983
expenditure figure includes only agronomic
rescarch. There is some zootechnic and
veterinary research (source 68) but it is considered
negligible at present.

Scurces:

0017 ISNAT, IFARD & AQAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

0019

0068

0088

0311

0166

Additional References:

Bengtssor:, Bo, and Tedla Getachew, eds.
Strengthening National Agricultural Research.
Report from a SAREC workshop, 10-17
September 1979. Part 1: Background Documents;
Part [I: Summary and Conclusions. Sweden:
SAREC, 1980.

Conte, Stephan. "West Africa Agricultural
Research Data Base Building Task: Termination
Report.” World Bank, Washington, D.C., 1985.
Mimeo.

Swanson, Burton E., and Wade H. Recves.
“Agricultural Research West Africa: Manpower
and Training.” World Bank, Washington, D.C,,
November 1985. Mimeo.

Britos Lios Santos, F.L. "Some {nfcrmation
Regarding Agricultural Investigaticns in Guinea
Bissau." In Strengthening National Agricuitural
Research. Report from a SAREC workshop, 10-17
September 1979, edited by Bo Rengtsson and
Getachew Tedla, pp. 44-47. Svscden: SAREC,
1980.

World Bank - West Africa Agricultural Research
kaview Team. "National Agricuitural Research
Systems (NARS): A Regional Appraisal and
Selected Issues." World Bank, Washington, D.C,,
August 198¢. Mimeo.



| Guyana

e T

Perserncl

Period/ Year PhD MSc

BSc

Subtotal

Expat

Total

Source

196064 .. "
1965-69 2 6
1970
1971
1972
1973
1974
1975
1976
1977
1978
1579 . .
1980 2 21
1981 . .
1982

1983

1984

1985

1986

w
O -

b W ON
—
w

[ &2 BN

13

23

13

50

2867285
279
323
244
197

197
243/197/341

242/358/342

115/355/27

1960-64: 1965-69:

Expenditure

1965 & 68

LCU = Guyana Dollars

Current LLCU
Period/Year (millions)

Constant 198()
LCU(millions)

Constant 1980 US$ (millions)

Atlas

I)IY[)

Source

1960-64

1965-69

1970

1971

1972 ..
1973 2.630
1974 2.680
1975 3.135
1976 2.670
1977 2.965
1978 ..
1979

1980

1981

1982

1983

1984

1985

1986

5.¢02
4.185
4.155
3.579
4.015

2.178
1.627
1.615
139
1.561

4.776
3.568
3.542
3.051
3423

197
197
197
197
197

1960-64: 1965-69:



Personnel Comments:
The indicator figures are constructed as follows:

1965 1968 1971 1973 1974 1975 1976 1977 1980 1983
MOA? 7 13 23 25 30 28 27 31 34 20
Gsch 14 3 12 11 10* 12 18*
GRB 3 5 3 3 5% 7 6
CARDIC - - - ; - - - 3 3* 6**
Total 7 18 23 42 13 13 41 49 56 50
Sources 26 285 279 323 214 323 323 243 242 115
197* 342+ 27*
341 355+

a. MOA includes the Crop Science Division, the Soil Science Division, and the Veterinary and Livestock

Division. Some other divisions (e,

catension. planning) and other departments (e.g., forestry and fisheries)
t &

are mentioned in several sources as pertocag agricultural rescarch. Quantitative information about them,
however, is very limited so they are not inclinted in the indicator serics.

b. The 1983 figure of GSC possibly includes the Field Equipment Department within which s a so-called 'Field
Equipment Experimental Unit.” It scems that the rescarch component of the Field Equipment Department is
rather limited, and although not possible in this particular instance, it weuld be desirable on grounds of
consistency to exclude it from the 1953 figure. (For 1977 and 1980 sources 243 and 242 report, respectively, 15 and
12 "praduate staff positions’ within the Field Equipment Department.)

¢. CARDI was created in 1975, The CARDE unitin Guvana was created in 1977,

In 1984, rescarch by the Ministry of Apriculture
and by the Rice Board were merged into the
National Agricultural Research Institute (NARD.

Expenditure Comments:
The expenditure figures have been constructed as
follows:

1973 1974 1075 1976 1977
MOA 1130 1180 1.635 1170 0.675
GSC 1500 1.500 1300 1500 1.500
GRB NA NA NA NA 0790
CARDI - - - - NA
Total 2,630 2,680 3135 2670 2065

Acronyms and Abbreviations:
CARDI: Caribbean aAgricultural Rescarch and
Development Institule
GRB: Guyana Rice Beard
GSC: Guyana Sugar Corporation
MOA: Ministry ot Agriculture
NARI: National Agricultural Rescarch Institute
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Sources:

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Qrganizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

Economic Commission for Latin America and the
Caribbean (ECLAQ). Agricultural Research
Policy and Management — Volumes I and 11,
Papers presented at the Workshop on
Agricultural Rescarch Policy and Management,
26~30 September 1983, Port of Spain, Trinidad.
Port of Spain, Trinidad: ECLAC, November 1984.
Fletcher, R., et al. "Agricultural Rescarch in
Guyana." March 1978. Mimeo.

Commonwealth Agricultural Bureaux (CAB).
List of Research Workers in Agricultural Sciences
in the Commonwealth 1981. Slough, England:
CAB, 1981.

Commonwealth Agricultural Bureaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ircland 1978, Slough, England: CAB,
1978,

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ircland 1975. Slough, England: CAB,
1975.
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1972.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricullural
Sciences in the Commonwenlth and in the
Republic of Ireland 1969, Slough, England: CAB,
1969.

Commonwalth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the Commonwealth and
in the Republic of Irclamd 1966. Slough, England:
CAB, 1966.

Chesney, HLA.D. "Agricultural Research in
Guyana.” In Strengthening National Agricultural
Research. Report from a SAREC Workshop 10-17
September 1979, edited by Be Bengtsson and
Getachew Tedla, pp. 167-174. Sweden: SAREC,
198().

Caribbean Agricultural Rescarch and
Development Institute (CARDD. Annual Report
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CARDI, November 1975,

Caribbean Agricultural Research and
Development Institute (CARDD. CARDI 1976-
1981: Report of the Chairman, St. Augustine,
Trinidad & Tobago: CARDI, 1982,

Caribbean Agricultural Rescarch and
Development Institute (CARD. Research and
Development Summary 1952-83. St Augustine,
Trinidad: CARDI, 1983,

Persaud, FLB., and M. Granger. "Resources for
Agricultural Rescarch in Guyana - Central
Agricultural Station.” Ministry of Agriculture,
Georgetown, 1981, Mimeo,

Additional References:

Trigo, Eduardo ., and Martin E. Pificiro. "Funding
Agricultural Research.” In Report of a
Conference: Selected Issues in Agricultural
Research in Latin America, edited by Barry
Nestel and Eduardo J. Trigo. The Hague: ISNAR,
March 1984,
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Development Council, Inc., 1975.
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CCIAR, Washington, D.C., 1985. Mimco.

Trigo, Eduardo. Background material. ISNAR.
The Hague, n.d.

HICA. "Strengthening the Agricultural Research
Capability of the Ministry of Agriculture of
Guyana." lICA, n.d. Mimeo.

South-Last Consortium for International
Development, and Tuskegee Institute. Baseline
Study of Agricidtural Research, Education, and
Extension in Guyana. Chapel Hill, North
Carolina: South-East Consortium for
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List of Rescarch Workers in Agriculture, Animal
Health and Forestry in the British
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1959.
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Personnel

Period/Year

PhD MSc BSc

Subtotal

Expat

Total

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

7 23 2

32

32

115

196064

Expenditure

1965-69:

LCU = Gourdes

Period/Year

Current L.CU Constant 1980
(millions) L.CU(millions)

Constant 1980 US$S (millions)

Atlas

Prp

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

0.720 2.182

1.070 1436
1.325 1.604
1235 1517

3.875 3.229

0412

0.271
0303
0.286

0.609

1.097

0.722
0.806
0.763

1.623

10

222
222
222

115

1960-64: 1960

1965-69:
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Personnel Comments:
For 1980, source 222 identified 38 persons with a
university degree (1 PhD, 12 MSc, and 25 BSc)
who were involved in agricultural research
and/or extension.

Expenditure Comments:

When compared with other observations, the
expenditure figures in source 222 appear to have
been incorrectly reported in units of 1,000 US
dollars rather than 10,000 US dollars, and
accordingly scaled upwards by a factor of 10. The
1983 figure refers to the Agricultural Research
and Documentation Center (CDRA). Source 222
indicates that a substantial proportion
(unspecified) of CDRA's budget is externally
funded.

Sources:
0010 Boyce, James K., and Robert E. Evenson. National
and International Agricultural Rescarch and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.
Economic Commission for Latin America and the
Caribbean (ECLAC). Ayricultural Research
Policy and Management - Volumes I and 11,
Papers presented at the Workshop on
Agricuitural Research Policy and Management,
26-30 September 1983, Port of Spain, Trinidad.
Port of Spain, Trinidad: ECLAC, November 1984,
Department of Agriculture, Natural Resources
and Rural Development (DARNDR). "Dic nosis
of the Situation of the Agricultural Rescarcn and
Extension System in Haiti (A Summary)." Paper
presented at the Caribbean Workshop on the

0115

0014

0016

(1053

(095

0163

0165

0172

0219

0886

Organization and Administration of Agricultural
Research, Bridgetown, Barbados, February
1981.

Additional References:

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply."
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983. Mimco.

Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Haguce and Washington,
D.C.: ISNAR and IFPRI. November 1981.
Pifteiro, Martin, and Eduardo Trigo, eds. Cambio
Técnico er el Agro Latino Americano — Situacion y
Perspectivas en la Década de 1980. San José:
IICA, 1982.

FAO - CARIS. Agricultural Research in
Developing Countries — Volume 1: Rescarch
Institutions. Rome: FAO - CARIS, 1978.

CGIAR. "National Agricultural Research.”
CGIAR, Washington, D.C., 1985. Mimco.
Evenson, RE., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

Trigo, Eduardo. Background material. ISNAR,
The Hague, nd.

Department of Agriculture, Natural Resources
and Rural Development (DARNDR), and IICA.
"Réunion Technique Régionale sur les Systemes de
Recherche Agricole dans les Antilles.” DARNDR
and lICA, Port-au-Prince, Haiti,
November/December 1977, Mimceo.

Evenson, Robert £., and Yoav Kislev. “Investment
in Agricultural Research and Extension: A Survey
Af International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507~
521.
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‘Honduras

Personnel

Period/Year PhD MSc BSc

Subtotal Expat Total Source

196064
1965-69
1970

1985
1986

56 208
. . 38 95
37 3 40 208
60 1 71 212

65 27

1960-64: 1965-69:

Expenditure

LCU = Lempiras

Current 1L.CU

Period/Year (millions)

Constant 1980
LCUfmillions)

Constant 1980 US$ (millions)

Atlas Prp Source

1950 64
1965-64
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1.211
1.481
1.983
1.835
1.950

0.827
1.238
1.594
1.617
1.950

0.965 208
1.180 208
1.580 208
1463 208
1.554 208

0.603
0.737
0.987
0.914
0.971

1960-64: 1965-69:
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Personnel Comments:

These figures refer to 'Programa Nacional de
Investigac.on Agropecuaria’ (PNIA) only.
Although PNIA is the principal public
agricultural research institution in Honduras,
sowme 172 suggests that a roughly equivalent
level of resources may be committed to
agricultural researcl by other (semi-) public ana
private research agencies. However, quantifiable
information on these is scarce, so it was not
possible to estimate the total number of
researchers working in these institutes. In
addition to PNIA the following organizations
were identified as conducting agricultural
research: [HCAFE, COHBANA, INA, THSA,
SIATSA, SFC, 1A, and COIDEFOR.

Expenditure Comments:
These expenditure figures refer to PNIA only.

Acronyms and Abbreviations:
COHBANA: Corporacion Hondureia del Banano
COHDEFOR: Corporacion Honduredia para el

Desarrollo Forestal
IA: Ingenios Azucareros
IHCAFE: Instituto Hondureno de' Café
INA: Inctituto Nacional Agrario
PNIA: Programa Nacional de Investigacion

Agropecuaria
SFC: Standard Fruit Company
STATSA: Servicios Internacionales de Agriculiura

Tropical S.A.

THSA: Tabacalera Hondureia S.A.

Sources:

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Two Valumes. Harlow: Longman,
1983,

FAO - CARIS Agricultural Research in
Developiny Corntries = Volume 1: Rescarch
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Institutions. Rome: FAO - CARIS, 1978.

Segura, M. "Diagnéstico de la Investigacion
Agropecuaria en el Istmo Centro-americano.”
IICA, Guatemala, 1979. Mimco.

Rosales, Franklin E. "Situacion del Sistema
Nacional de Investigacion Agronémica cn
Honduras." IICA - OEA, San José, December 1980.
Mimco.

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultual
Development Council, Inc., 1975.

judd, M. Ann, James K. Boyce, and Robert E.
Evensen. "[nvesting in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983, Mimceo.

Oram, Peter A, and Vishva Bindlish. Resource
Allocations o Netional Agricultural Research:
Trends in the 1370s. The Hague and Washington,
D.C.: ISNAK wnd iR}, November 1981.
ISNAR, IFAR®D & ACAD. Survey of National
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Oram, P’cter A., and Mark Gicben. "Document
Summarics.” ISNAR, The Hague, 1984. Mimco.
Pifciro, Martin, and Eduardo Trigo, eds. Cambio
Técnico en el Agro Latino Americano — Situacion y
Perspectivas ¢n la Décuda de 1980. San José:
HCA, 1983.

Oram, Peter A., and Vishva Bindlish.
“Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination ot Priorities." 1FPRI,
Washington, D.C,, January 1984. Mimco.

Trigo, Eduardo. Background material. ISNAR,
The Hague, n.d.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Exiension: A Survey
of International Data. Cenler Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
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Hong Kong

Personnel

Period/Ycar PhD MSc BSc Subtotal Expat Total Source

1960-64 . . .. " . 19 715/716
196569 .. .. . . . 18 286/285
1970 .. . . " . .

1971 .. . . . . 21 279
1972

1975 . . - . .- .

1974 . . - . . 26 2
1975 - . . .- . .
1976 . . . . . 22
1977 . . . . .- 22
1978 . . . . . 23
1979 . . . . . 23
1980 . . . . .- 24
1981 . . . - . 23
1982 . - . . .. 21
1983 7 16 22 644/779
1984 10 18 644/779
1985 1 20 22 644/779
1986 12 21 22 779
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1960-64: 1960 1965-69: 1965 & 68

Expenditure LCU = Hong Kong Dollars

Constant 1980 US$ (millions)

Current I.CU Constant 1980
Period/Year (millions) LCU(millions) Atlas Prp Source

196064
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1960-64: 1965-69:
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Personr.el Comments:

The personnel indicators have been constructed as follows:

1960 1965 1968 1971 1974 1976 1977 1978
Agriculture and
Fisherics Department
Adminisiration Branch 4 2 2 2 2 2 2
Agricultural Branch 17 5 3 9 11 10 10 10
Fisheries Branch 10 8 8 191 9 9 10
Conservation and
Country Parks Branch 2* 2 2 2 4 1 1 1
Total 19 21 15 21 26 22 2 23
Source 715 286 285 279 244 644 644 644
716*
1979 1960 1981 1982 1983 1984 1985 1986
Agriculture and
Fisheries Department
Administration Branch 2 2 2 0 0 1 1 1
Agricultural Branch 10 11 10 10 1 1 1 n
Fisheries Branch 10 10 10 10 10 9 9 9
Conservation and
Country Parks Branch 1 1 1 1 1 1 1 1
Total 23 24 23 21 22 22 22 22
Source 644 644 644 644 644 044 644 779
[]'= estimated or constructed by authors.
Sources: in the Republic of Ireland 1966. Slough, England:
0244 Commonwealth Agricultural Burcaux (CAB). CAB, 1966. o
List of Rescarch Workers in the Agricultural 0644 Shin, Joseph. Personal communication.

0279

0285

Sciences in the Commonwealth and in the
Republic of Ireland 1975. Slough, England: CAB,
1975.

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1972, Slough, England: CAB,
1972,

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Seiences in the Commonwenlth and in the
Republic of Ireland 1969. Slough, England: CAB,
1969.

Commonwealth Agricultural Burcaux (CAB),
List of Research Workers in Agriculture, Animal
Health and Forestry in the Commonwealth and

0715

0716

0779

Agriculture and Fisheries Department, Hong
Kong, May 1987.

Chang, C.W. FAO Directory of Agricultural
Research Institutes and Experiment Slations in
Asia and the Far Eas!. Bangkok, Thailand: FAQ
- Regional Office for Asia and the Far East,
September 196L.

Chang, C.W. FAO Directory of Agricultural
Research Institutes and Experiment Stations in
Asia and the Far East, Supplement. Bangkok,
Thailand: FAO - Regional Office for Asia and
the Far East, May 1963.

Chan, T.K. Personal communication. Agriculture
and Fisheries Department. Hong Kong, January
1988.
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Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

Judd, M. Ann, fames K. Boyce, and Robert L.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Ya'~ University, New
Haven, Connecticut, 1983. Mimco.

Harvey, Nigel, ed. Agricultural Reseurch
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

Commaonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agricultural Sciences
in the Commonwealth 1981. Slough, England:
CAB, 1981.
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Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Scic:.ces in the Commonwealth and in the
Republic of Ireland 1978. Slough, England: CAB,
1978.

Commonwee!th Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the British
Commonwealth, the Republic of Sudan and the
Republic of Ireland 1959. Slough, England: CAB,
1959.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,



Iceland

Personnel

Period/Ycar PhD MSc BSc Total Source
1960-64 37 503
196569 40 503
1970 48 503
1971 .

1972

1973

1974 .

1975 42 14
1976 .

1977 48 14
1978 49 14
1979 49 14
1980 51 14
19(1

1982

1983

1054 ..

1985 77 744
1986

1960-64: 1960

Expenditure

1965-69: 1965, 66 & 69

LCU = Kronur

Current LZU

Constant 1980

Constant 1980 US$ (millions)

Period/ Year {(millions) LCU(millions) Atlas rep Source
1960-64 1.200 9.400 1.787 1.438 503
1965-69 0.528 14.635 2.782 2.238 503
1970 0.970 18.664 3.547 2.855 503
1971 1.090 18.607 3536 2.846 503
1972 .. . . .

1973

1974 . . . .-

1975 3.820 21.776 4.139 3.331 601/602
1976 . . . .

1977 9.280 29.357 5.579 4.490 601/602
1978 . . . .

1979 22.760 34.798 6.614 5.322 6017602
1980 . .. .

1981

1982 . . . ..

1983 96.400 23.090 4.388 3.532 601/602
1984 . . . .

1985

19806

1960-64: 1961, 62, 63 & 64

1965-69: 1965, 66, 67, 68 & 69
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These figures include fisheries research. Fisheries I-‘\\ ﬁ.CU“rl;rﬂl Reie?rclt{tlrlstitute g(S)
arine Research Institute
res§arch accounts for. half or more of all Icelandic Soil Conservation Service >
agricultural research in Iceland. Boyce and Iceland Forestry Research Station 2
gvenson (source 10) systematically excluded Biological Institute (FTEs) 8
fisheries research.
The 1985 personnel figure can be broken  1otal 77
down as follows:
Expenditure Comments:
1975 1977 1979 1981 1983 1984 1985
Non-university 3.15 841 20.49 NA 81.70 134.60 190.10
University 0.67* 0.87* 227 4.60 14.70* NA NA
Total 3.82 9.28 2276 NA 96.40 NA NA
Source 601 601 601 602 601 601 601
6027 602* 602 602*
The post-1975 expenditure figures have been 0021 OECD. OECD Science and Technology Indicators,
constructed as above. Paris: OECD, 1954.
y 0022 UNESCO. Statistical Yearbook 1983. Paris:

It appears there was a currency change in
) 3

the early seventies. To get the pre-1971 figures in
line with the later figures, and with the deflator
series, they were divided by 100.
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Sources:

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983, Mimeo.

OECD. Reviews of National Science Policy:
Iceland. Paris: QFCD, 1972,

OECD - STHD Data Bank. "Public Funding of
R&D b Socio-Economic Objective.” Tables.
OECD, Paris, April 1987. Mimeo.

OECD - STHD Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Trofit
Sectors.” Tables. OECD, Paris, April 1987,
Mimceo.

Agricultural Research Centres: A World
Dircctory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.:
Longman, 1986,

Additional References:

Boyce, James K., and Robert E, Evenson. National
and International Agricultural Research and
Extension Pragrams. New York: Agricultural
Development Council, Inc., 1975,
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UNESCO, 1983.

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Qrganizations and
Pragrammes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

FAO. Fourteents FAO Regional Conference for
Furope, Reykjavik, Iceland, 17-21 September
1984: Research in Support of Agricultural Policies
in Europe. Rome: FAQ, 1984.

OECD. Science and Technology Indicators: Basic
Statistical Series — Voiume A: The Objectives of
Government R&D Funding 1974-1985. Paris:
OECD, May 1983.

OECD. Country Reports on the Organisation of
Scientific Rescarch: Iceland. Paris: OECD, July
1963.

OECD. Survey of the Resources Devoted to R&D
by OECD Member Countrics, International
Statistical Yoor 1971 - Volume 5: Total Tables,
Statistical Tables and Notes. Paris: OECD,
Aupusi 1974,

OECD. Survey of the Resources Devoted fo R&D
by OECD Member Countries, International
Statistical Year 1973 - Voiume 5: Total Tables,
Statistical Tables and Notes. Paris: OECD,
September 1976.

OECD. International Survey of the Resources
Devoted to R&D by OECD Member Countries,
International Statistical Year 1975 -



Internativnal Volume: Staitstical Tables and
Notes. Paris: QECD, March 1979,

OECD. OLECD Science and Technology Iidicators
No. 2 ~ R&D, Invention and Competitiveness,
Paris: OECD, 1986.

OECD - STIID Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
Sectors: Higher Education, Agricultural Sciences,
Ceneral Universities Funds.” Table, OECD,
Paris, June 1987, Mimeo.

0708
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OECD - STIID Data Bank. "Gross Domestic
Expenditure on R&D: All Fields of Sciences —
Agriculture, Forestry and Fishing."” Tables.
OLECD, Paris, June 1987, Mimco.

Evenson, Robert E., and Yoav Kislev. Investrent
i Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Fconomic
Growth Center, Yale University, August 1971,
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India

Personnel

Period/Year PhD

MSc

BSe¢ Subtotal

Expat

Total Source

1960-6-
1945-6Y
1970
1971
1972
1973
1974
1975
1976
1977
1978
1974
1950
1951
1982
1983
1984
1985
1956

5666 781

6910 2

8389 778

1960 64:

Expenditiore

1965 64;

LCU = Indian Rupees

Current [LCL

Constant 1950

Conrtant 1950 USS$ (millions)

Period/Year tmthons) LCUrmiHions: Atlas Pry Source
1660 6 »1.535 308.738 36.982 102.231 876
1965 0y 170447 437.524 52.405 144.866 876/10
1670 267 4490 616.336 73.823 204.072 10

1471 303.290 663.654 79.491 219.739 10

1972 372,195 732.673 87.757 242.591 10

1973 382.733 633.664 75.898 209.809 10

1974 . .. .. ..

1975 582.57.4 843.088 100.983 279.150 26/781
1976 698.606 9.49.193 113.692 314,282 26

1977 858.899 1125.687 134.831 372.720 26

1978

1979 . .. .. ..

1950 1341.518 1341.518 160.683 444.182 778
1981 1443.534 1320.708 158.191 437.292 778
1982 160().551 1357.550 162.603 449,491 778
1953 1697.568 1321.065 158.233 437.410 778
1934 1898.585 1387.855 166.233 459,525 778
1985 2081.602 1423.804 170.539 471.428 777/778
1986 2356.130 . 777/778

1960-64: 1960), 61, 62, 63 & 64

1965-59: 1965, 66, 67, 68 & 69
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Personnel Comments:

Agricultural research in India is conducted at

both the national and stcte level.

At the national level is the Indian Council
for Agricultural Rescarch (ICAR) which,
according to source 778, in 1986 or so comprised
more than 40 national agricultural research
institutes, 14 national research centers, more than
70 All-India Coordinated Research Projects, and
12 general (naiwn-~l-level) universitics.

At the state tevel, agricaltural research is
conducted within State Agricultural Universities
(SAUs), which have been adapted from the
model of the US land-grant system. The State
Agricultural Universities and ICAR collaborate
closclty through the more than 70 All-India
Coordinated Research Projects and other ad hoc
rescarch schemes. There are also close budgetary
links between SAUs and ICAR. According to
source 778, p. 111, ICAR assistance constituces 15
to 30% of the annual expenditure of several
SAUs.

Because of the large and relatively complex
oganizational structure of the rescarch system, it
has been difficult to construct a time series of
aggregate personnel indicators. Two aspects need
to be taken into account, namely:

(1) Total numbers of scientists at SAUs do not
reflect the total number of person-years spent
on research. SAUs perform three tasks,
namely, cducation, extension, and research. [t
is assumed that at the SAUs on average, one-
third of total person-ycars are spent on
research,

(2) Source 777 indicates that there is a large
discrepancy between the total number of
posts sanctioned and those actually filled.
This is corroboraled by source 778, p.190, who
states, every third position in ICAR
institutions and every fourth position in the
state rescarch system continues to be vacant.”

Where possible, the series included only the
number of filled rather than sanctioned research
positions. Prorating only filled positions gives
considerably lower estimates of agricultural
rescarchers (roughly expressed in full-time
equivalents (FTIs)) than some other sources (e.g.,
93 & 433).

The table below gives more detailed
information on how the estimates have been
constructed.

1975 1979 1985 19872
ICAR [3440] 3707 4109 4052
SAUs 2126 {3203] 428() 5800
Total 5666 6910 8389 9852
Sources 26/781* 26 778 777

[ I = estimated or constructed by authors.
a. Not included in the indicator serics.

Most of the pre-1975 figures given by Boyce
and Evenson (source 10) originate from the CAB
Lists of Research Workers (sources 242, 243, 244,
279, 285, 286, & 287). A close examination of these
sources gives cause for concern about the
coverage of these lists in this particular instance.
It appears that only senior research positions
have been included because few BSc-level
researchers are reported. Consequently totals are
consideracly lower than those reported by other
sources. Therefore, te be consistent within the
time series and between countries, these CAB-
based figures have not been included here.

Expenditure Comments:

The pre-1974 figures have been derived from
sources 876 and 10. The figures given by source
876 (1960-68) have been estimated by Mohan, Jha,
and Evenson on the basis of several sources such
as the Directory of Scientific Research Institutions
in India (1969) and Annual Budget Reports of
cach state, and on a considerable number of
assumptions based on inside knowledge of the
Indian NARS. According to source 10, the 1969,
70, '72, and '73 figures are estimates made on the
basis of data presented in source 876, plus
publications listed in Indian Science Abstracts of
the relevant years. An expenditure per
publication ratio was calculated for the base
period 1965-68, and later expenditure figures
weve derived by applying this ratio to a suitable
publication series. The post-1974 expenditure



1975 1976 1977 1980 1981 1982 1983 1984 1985 1986

ICAR 415141 488.156  605.432  959.000 1018.000  1132.000 1186.000 1344.000  1484.000 1573.000
SAUs 167.433* [210450] 1253.467] [382.518] [405.534] [468.551] [511.568] [544.585] §97.602* 778.130*
Total 582574 698.606  858.899 1341518 1443534 1600551 1697.568 1898.585 2081.602 2356.130
Source 26 26 26 778 778 778 778 778 778 778

781* 777* 777¢
[ 1= estimated or constructed by authors.
indicators have been constructed as shown in the 0016 Oram, Peter AL, and Vishva Bindlish. Resource

table above.

ICAR expenditures include the ICAR
contributions to SAUs. The SAUs
expenditures represent the state government
contributions only. It is assumed that a third of
all state government contributions to the SAUs
are spent on research.

rescarch

Acronyms and Abbreviations:
ICAR: Indian Council for Agricultural Research
SAUs: State Agricudtural Universities

Sources:

Oram, Peter AL, and Mark Gicben. "Document
Summaries." ISNAR, The Hague, 1984, Mimeo.
Acharya, R Personal communication. Deputy
Director General, Indian Council of Agricultural
Rescarch. New Delhi, January 1988,

Randhawa, N.S. Aericultural Research in India:
An Overview of s Organization, Managenent
and Operations. FAO Research and Technolc gy
Paper 3. Rome: FAQ, 1957.

Indian Council of Agricultural Research (ICAR).
Report of the Review Committee on Ayricultural
Universities. New Delhi: ICAR, October 1978,
Mohan, Rakesh, D. Jha, and Robert Evenson.
"The Indian Agricultural Research System.”
Economic amt Political Weekly Vol. VI, No. 13
(March 1973): 223-228
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0781

0876

Addidonal References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
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Development Council, Ing., 1975,
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Evenson. "Investing in Agricultural Supply.”
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Strengthening National Agricultural Research.
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Rescarch. Report of the International Workshop
on Management of Human Resources in
Agricultural Rescarch held March 3-5, 1986 in
Dhaka, Bangladesh. Dhaka: BARC, ISNAR,
and Winrock International, 1986.

CGIAR. "National Agricultural Rescarch."
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Sweden: SAREC, 1980,
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Expericences.” In Management of Human Resources
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Rajagopalan. National Agricultural Research

0377

33

0434

0684

0732

0770

0852

0869

0886

System in India and Its Impact on Agricultural
Production and Productivily. New Delhi: Indian
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September 1985.
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Pacific Region. Bangkok: FAO - Regional Office
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Ruttan, Vernon W. Agricultural Research Policy
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Paper 2. Rome: FAQ, 1987.

Evenson, Robert E., and Yoav Kislev. Investrment
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No. 124. New Haven, Connecticut: Economic
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Indonesia
L

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64

1965-69

1970

1971

1972

1973 . . . - . .-

1974 19 167 250 436 . 436 459
1975 16 204 243 463 - 463 181
1976 . . . . .

1977

1978 .. . . . . .

1976 27 -978- 1005 . 1005 86¢
1980 . . . . " .

1981

1982

1983 . . . . . -

1984 90 279 965 1334 .. 1374 181
1985 102 296 965 1363 .. 1363 47
1986 129 235 1008 1372 . 1372 180
1960-64: 1665-69:

Expenditure LCU = Indoresian New Rupiahs

Constant 1980 USS (millions)
Current LCU Constant 1980

Period/Year (millions) LCUmillions) Atlas Pre Source
196(3-64

1965-69

1970

1971

1972

1973 . . . .

1974 6934.000 19154.410 28.459 65.611 47
1975 9129.000 22417.562 33.307 76.789 47
1976 13776.000 29564.633 43.926 101.270 47
1977 17907.000 34000.739 50.517 116.466 47
1678 20074.000 34348.657 51.034 117.657 47
1979 22846.000 29501.864 43.833 101.055 47
1980 35890.000 3589”0900 53.324 122,937 47
1981 42830.000 36143.460 53.701 123.805 47
1982 40240.000 32295.345 47.983 110.624 47
1983 63902.000 45220.567 67.336 155.240) 47
1984 67164.000 42562.738 63.238 145.794 47
1985 68745.000 40462.036 60.117 138.598 811
1986 89910.000 .. .- . 811

1960-64: 1965-69:
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Personnel Comments:
The personal indicators represent the Agency for
Agricultural Rescarch and Development (AARD)
only. AARD was established in 1974 with the
statutory responsibility to undertake research and
development in agricu'ture occording to the
policy stated by the Ministry of Agriculture and to
manage all technical exceutive units  in
agricultural research and development within
the Ministry of Agriculture. 'rior to 1974,
agricultural research was conducted separately
within cach of the Dircectorate Generalates of the
Ministry of Agriculture, such as the Directorate
Generalate of Food Crops, Estate Crops, Forestry,
Fisheries, and Animal Husbandry, oll of which
had few tramed researchers and lnnited rescarch
budyrets.

In 1979 an iternal reorpanization of AARD
took place, followed by another reorganization in
f forestry
search and
Development (AFRID)Y of the "

\

created
Ministry of Forestive Sooadig, arce 774,

AFRD accounted for 127 rescarchers in 1985,

19583, waich resubted in the remor
research to the Agency tor Forest

Although most agricultural rescarch in Indonesia
is performed by AARD, sowe work on perm
plasm conservation s done by the National
Institute (LBN) and
oceanography by the National Oceanographic
Institute (LON)Y, both of which are part of the
Ministry of Science and Technology, Sources 27
and 744 note 117 and 184 rescarchers at LBN for
the years 1982 and 1985, respechively. Universities

Biological S0Mme on

also carry out some agricultural rescarch,
although budgetary constraints severely limit the

scale of such activities (source A7)

Expenditure Comments:

The expenditure indicators represent the total
budget, inclusive of donor contributions, of
AARD only. Until 1983, the vear that AFRD was
created, forestry research expenditures were
included in the AARD expenditures. According
to source 732, the proposed budget of AFRD for
1983 was 62.53 million Rupees.

Since the Indonesian fiscal year runs from
April 1 to March 31, according to the standard
practice in this series, an expenditure figure for,
say, the 1975-76 period would be placed in 1975,

Acronyms and Abbreviations:
AARD: Agency for Agricultural Research and
Development
AFRD: Agency for Forestry Research and Development
LBN: (National Biological Institute)
LON: (National Oceanographic Institute)

Sources:
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O18T IRRL Fducation for Agriculture. Proceedings of
the Symposium on Education for Agriculture, 12—
16 November 1984, Manila: IRRI, 1985,

0459 World Bank - Fast Asia and DPacific Projects
Department. Appraisal of Agricultural Research
and Lxtension Project Indonesia. Washington,
D.C World Bank, April 1975,

0811 Agency for Agricultural Research and
Development (AARD). AARD Reviews 1984~
1987 An Analysis of their Recommendations and
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Longman, 1936,

Evenson, Robert E., and Yoav Kislev, Investment
in Agricultural Research and Extension: A Survey
of International Pata. Center Discussion Paper
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Iran

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-6+4 . . " . . .

1965-€9 .. . . . . 300 10
1970 .- .- . . . 509 10
1971 . . . . . 589 10
1972 . .- . . . .

1973 . . . . . .

1974 . . . .- . £37 10
1975 . .- . . .- .-

1976 . . .- . . 518 95
1977 . . . .- .

1978 . . .

1979 - . .

1980

1981 . .- .- . .- .

1982 . . . . . 493 27
1983 . . . .

1984

1985

1986

1960~-64: 1965-69: 1967

Expenditure LCU = Iranian Rials

Constant 19¢ 5% (millions)
Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas rrp Source

1960-64 200.000 1290.323 14.668 23.397 10
1965-69 .. . . .

1970 704.000 4789.116 54.440 86.840 10
1971 757.500 4618.902 52.505 83.754 10
1972 1072.600 6(094.318 69.277 110.507 10
1973 1147.600 4842.194 55.043 87.802 10
1974 . . . .

1975 . - . .

1976 1864.000 3915.966 44.515 71.007 95
1977 . . . .

1978

1979

1980

1981

1982

1983

1984

1985

1986

1960-64: 1962 1965-69:



Personnel Comments:
The 1976 and 1982 figures have been constructed
as follows:

Institute 1976 1982
Forest and Rangeland Research Institute 59 50
Animal Husbandry Rescarch Institute 23
Plant Pests and Discases

Rescarch Institute 130 120
Razi State Serum and Vaccine Institute 61 43
Safiabad Agricultural Rescarch Center 29 15
Soil Institute of Iran 156 197
Sugar Beet Seed Research Institute 20 50
Seed and Plant Improvement Institute 4{)
Institute of Horticulture

(University of Isfatian) 24
Total 518 493

The institutes included here operate at the
national level. Some of them have regional
substations. In addition, source 94 identifies 8
regional rescarch  centers which  conduct
agricultural and anima! research. Each of these
regional research centers have 4 to 9 substations
per region. The total number of rescarchers
working at these centers may be substantial but
there is currently no quantifiable information
available.

Expenditure Comments;
The 1976 expenditure figure includes the
following institutes: Forest and Rangeland
Research Institute, Animal Husbandry Research
Institute, Plant Pests and Diseases Research
Institute, Razi State Serum and Vaccine Institute

235

and Soil lustitute of Iran. Total research
expenditures are probably substantially larger
than the figure presented in the table.

Sources:

0010 Boyce, James K., and Robert E. Fyvenson. National
and International Agricultnral Research and
Extension Programs. New ‘fork: Agricultural
Development Council, Inic., 1975.

0027 Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Pragrammes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

0095 FAO - CARIS. Agricultural Research in
Developing Countrics — Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978,

Additional References:

094 FAQ - Near East Regional Office. Directory, of
Agricultural Research Institutions in the Near
East Region. Cairo: FAO - Near East Regional
Office, 1979,

W73 FAD. FAO Near East Regional Studies on
Organization and Administration of Agricultural
Research. Rome: FAQ, 1974,

0174 Watson, |.M. "Comparative Study of
Agricultural Research Organisation and
Administration in the Near East Region.” Paper
presented at the Workshop on Organization and
Administration of Agricultural Services in the
Arab States, Cairo, 2~15 March 1964,

0517 Aresvik, Oddvar. The Agricultural Development
of Iran. Pracger Special Studies in International
Economics and Developement. New York: rraeger
Publishers, 1976.

0852 Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut; Economic
Growth Center, Yale University, August 1971.
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Personnel

Period/Year PhD M5c BSc Subtotal Expat Total Source

1960-64

1965-69

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982 . .- . .- .- .
1983 93 75 374 542 . 542 188
1984 . . . . .-
1985

1986

1960-64: 1965-69:

Expenditure LCU = Iraqi Dinars

Constant 1980 US$ (millions)
Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas PPpP Source

1960-64

1965-69

1970

1971

1972

1973

1974

1975

1976 . . .
1977 . . .
1978

1979

1980 . . .
1981 . v .
1982

1983

1984

1985

1986

1960-64: 1965-69:



Personnel Comments:

The 1983 figure includes two institutes, namely,
the State Board for Applied Agricultural Research
(SBAAR) and the Agriculture and Water
Resources Research Centre (AWRRC). According
to source 188, SBAAPR is under the
administrative control of the Ministry of
Agriculiure and Agrarian Reform, while
AWRRC is under the Scientific Research
Council, which is under the direct control of the
Prime Minister's Secretariat. SBAAR was
organized in its present forni in 1979 and has
been built around the nurleus of the forner Field
Crops Directorate, by attaching to it research units
of other Directorates of the Ministry of
Agriculture, along with other Ministries such as
Irrigation and autonomous bodies such as the
State Organization in Soils and Land
Reclamation. Because of the large dispersion of
agricultural research in the past, the limited
additional data available appears to significally
understate the national research capacity.

Sources:

FAO. Report of an FAO Mission: Drganization
and Administration of Applied Agricultural
Research in Iraq. Rome: FAO, February 1984.

0188
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Harlow, UK.: Longman, 1983.

FAO - Near East Regional Office. Directory of
Agricultural Research Institutions in the Near
East Region. Cairo: FAQO -- Near East Regional
Office, 1979.

FAO - CARIS. Agricultural Research in
Developing Countries — Volume 1: Rescarch
Institutions. Rome: FAO ~ CARIS, 1978.

FAO. FAO Near East Regional Studies on
Organization and Administration of Agricultural
Research. Rome: FAQ, 1974.

Watson, ].M. "Comparative Study of
Agricultural Rescarch Organisation and
Administration in the Near East Region." Paper
presented at the Workshop on Organization and
Administration of Agricultural Services in the
Arab States, Caiiv, 2-15 March 1964.

FAO. Report to the Government of Irag:
Organization and Administraticn of Agricultural
Research. Rome: FAO, 1964.

FAO. Report of an Expert Consultatioir on
Agricultural Extension and Research Lizkages in
the Near East, Amman, Jordan, 22-26 July 1985.
Rome: FAQ, 1985.

Oram, Peter. "Agricultural Rescarch Objectives
and Priorities: Constraints to the Development of
Agricultural Research Institutions in Arab
Countries." Review paper prepared for the first
meeting of the Council for Arab Agricultural
Research, organized by the Arab Fund for
Economic and Social Development, Kuwait, 23
March 1988.
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Ireland
‘]
Personnel
Period/Year PhD MSe BSc Subtotal Expat Total Source
1960-614 . .. . . . .
1965-69 58 113 128 299 . 299 286/285
1970 .. . . . . .
1971 86 148 104 338 . 338 279
1972 .. .. - . .. .
1973 . .. . . . .
1974 111 139 101 351 . 351 244
1975 .. .. . . . .
1976 . . . . N .
1977 . . . . . 393 283
1978 .. . . . . .
1979
1980
1981
1982
1983
1984
1985
1986
1960-64: 1965-69: 1965 & 68
Expenditure LCU = Irish Pounds
Constant 198() US$ (millions)
Current LCU Constant 1980 -
Period/Year (millions) LCU(miltions) Atlas 1P Source
196()- 64 1.686 9.918 18.621 18.753 514
1965-69 2,533 11.265 21.151 21.30 510/474/511
1970) 3.290 12.230 22.963 23.126 474
1971 3,725 12.500 23.469 23.636 601/509
1972 4.531 13.405 25.169 25.347 601
1973 5.347 13.781 25.874 26.058 601
1974 5.143 12.453 23.381 23.546 601
1975 7.059 13.951 26.193 26.378 601/513
1976 9.014 14.705 27.609 27.804 601
1977 11.2009 16.151 30.325 30.540 601
1978 11.364 14.816 27.818 28.015 601
1979 13.030 14.943 28.055 28.254 601
1980) 11.875 11.875 22.296 22.454 601
1981 15.050 12.819 24.069 24.239 601/602
1982 18.875 13.899 26.096 26.281 601
1983 19.280 12.751 23.941 24.111 601/602
1984 20.010 12.460 23.393 23.559 601/602
1985 22.720 13.468 25.286 25.465 601
1986 . .. .. .

1960-64: 1963 1963-69: 1967 & 69



Personnel Comments:

The personnel series has been constructed as
below.

The non-university component includes
researchers at the Department of Agriculture and
Fisherics, the Department of Lands (Forest and
Wildlife Service), and the Agricultural Institute
‘An Taluntais’. The latter is the main
agricultural research institute in the country. The
university component includes agricultural

Foras

researchers at the University College, Dubling at
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the University College, Cork; and at the
University of Dublin, Trinity College. On the
basis of source 632, which gives the total number
of researchers for universities expressed in full-
time equivalents for 1967, it was estimated that
researchers at these universities spend no more
than 30% of their time research. This
percentage has peen applied to the total number
of agriculturat rescarchers at universities for all
other years.

an

1965 1968

Al’ilV\ D | .\18&" HHL ) “'lr‘?);l PhD MSc¢ BSc Total
Non-university 39 72 134 245 58 114 111 283
University 7 15 6 31 11 22 5 38
Total 16 9() 140 276 69 136 116 321
-k)urcc 286 285

1971 1974 1977

PhDD  MSc  BSc Total PhD  MSc _-L‘Sc Total Total
Non-university 70 129 99 298 88 122 —“"’9 309 346
University 16 19 5 40 23 17 2 42 [47]
Total Ko 148 104 338 111 139 101 351 393
Source 279 244 283

[ ] = estimated or constructed by authors.

Expenditure Comments:
The expenditure series has been constructed as
below:

institutions included here correspond, more or
less, to the institutions included in the personnel

The non-university and university series.
1963 1067 1909 197() 1971 1972 1973 1974 1975 1976
Non-university 1.651 2,225 2582 3.084 3480 4220 4970 4.700 6.550  8.350
University 0.035 0.091  0.167*  0.206 0.245* [0311] [0.377]  [0.443]  0.509*  0.664
Total 1.686 22316 2749 3.290 3725 4.531 5347 5143 7059  9.014
Source 514 310 174 474 601 60 601 601 601 601
511 509+ 513+
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1977 1978 1979 1980 1981 1982 1983 1984 1985
Non-university 10.390 10.390 11.500  10.590 13.610 17.520 18.010 18.790 21.500
University [0.819] [0.974] [1.130}  [1.285] 1.440* [1.355] 1.270* 1.220*  {1.220)
Total 11.209 11.364 13.030 11.875 15.050 18.875 19.280) 20.010 22.720
Source 601 601 601 601 601 601 601 601 601
602" 602* 602*
['] = estimated or constructed by authors.
Sources: International Statistical Year 1975 ~
0244 Commonwealth Agricultural Burcaux (CAB). International Volume: Statistical Tables and
List of Research Workers in the Agricullural Notes. Paris: OECD, March 1979, .
Sciences in the Commonwealth and in the 0514 OECD. A Study of RL'S."“'.C&" Devoted to R&D in
Republic of Ireland 1975, Slough, England: CAB, OECD Member Countries in 1963/64,
1075. International Stalistical Year for Research and
0279 Commonwealth Agricultural Burcaux (CAB). DL'I"CI"I””"f‘f = Volume 2: Statistical Tables and
List of Research Workers in the Agricultural Notes. l’drl:ﬂ: OECD, 19¢8. o
Sciences in the Commonwealth and in the 0601 OECD - S"WD P“m B“f‘k- "ITUL’.]'C Funding of
Republic of Ireland 1972, Slough, England: CAB, R&D by Socio-Economic Objective.” Tables.
1972, OECD, Paris, April 1987. Mimco.
0283 European Economic Community (FEC). 0602 OECD - STIID Data Bank. "R&D Expenditure in

0285

0286

0474

0509

0510

0511

0513

"Monograph on the Organization of Agricultural
Research.” EEC, Brussels, 1982, Mimeo.
Commmonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences in the Conmonwealth and in the
Republic of Ireland 1969. Slough, England: CAB,
1969.

Commonsealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Foresiry in the Commonwealth and
in the Republic of Ireland 1966. Slough, England:
CAB, 1966.

OECD. Science and Technology Indicators: Basic
Statistical Series — Volume A: The Objectives of
Government R&D, 1969-1981. Paris: OECD, July
1981.

OECD. Survey of the Resources Devoted to R&ED
by OECD Member Countrics, International
Statistical Year 1971 ~ Volume 5: Total Tables,
Statistical Tables and Notes. Paris: OECD,
August 1974,

OECD. International Survey of the Resources
Devoted to R&D in 1967 by OLCD Member
Countries, Statistical Table and Noles - Volume
5: Total Tables. Paris: OECD), August 1970.
OECD. International Survey of the Resources
Devoted to R&D in 1969 by QECD Member
Countries, Statistical Tables and Notes - Volume
5: Total Tables. Paris: OECD, June 1973,

OECD. International Survey of the Resources
Devoted to R&D by OECD Member Countries,
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0287

the Higher Education and Private Non-Profit
Sectors.” Tables. OECD, Paris, April 1987,
Mimeo.

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply."
Economic Growth Center, Yale University, New
Haven, Connecticut, 198, Mimco.

OECD. OECD Science and Technology Indicators.
Paris: OECD, 1984.

UNESCO. Statistical Yearbook 1983. Paris:
UNESCO, 1983.

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, [.K.: Longman, 1983.

Evenson, R.E.,, and Y. Kislev. Agricultural
Rescarch and Productivity. New Haven: Yale
University Press, 1975,

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agricuiivie, Animal
Health and Forestry in the British
Commonuwealth, the Republic of Sudan and the
Republic of Ireland 1959. Slough, England: CAB,
1959.
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FAO. Fourteenth FAO Regional Conference for
Europe, Reykjavik, Iceland, 17-21 September
1984: Research in Support of Agricultural Policies
in Europe. Rome: FAO, 1984,

OECD. Science and Technology Indicators: Basic
Statistical Series — Volume A: The Objectives of
Government R&ED Funding 1974-1985. Paris:
OECD, May 1983.

OECD. Survey of the Resources Devoted to R&D
by OECD Member Countries, international
Statistical Year 1973 - Volume 5: Totel Tables,
Statistical Tables and Notes. Paris: QECD,
September 1976,

OECD. OECD Science and Technology Indicators
No. 2 - R&D, Invention and Competitiveness.
Paris: OECD, 1986.

OECD. Intellectual Investment in Agriculture for
Economic and Social Development.
Documentation in Food and Agriculture No. 60.
Paris: OECD, 1962.

EUROSTAT. Government Financing of Research
and Development 1975-1984. Luxembourg: Office
des Publications Officielles des Communantés
Européennes, February 1985,

An Toras Taluntais. Annual Report. Years:
1964765 - 1969/70. Dublin: An Foras Taluntais,
various years.

Murphy, Diarmuid. Rescarch and Development
i Irelard 1967, Dublin: National Science
Council, October 1969,
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Department of Agriculture and Fisheries. Annual
Report of the Veterinary Research Laboratory
1968-69. Dublin: Stationary Office, n.d.
EUROSTAT. Government Financing of Research
and Development 1975-1985. Luxembourg: Office
for Official Publications of the European
Communities, 1987.

OECD - STIID Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
Sectors: Higher Education, Agricultural Sciences,
General Universities Funds.” Table. OECD,
Paris, June 1987. Mimco.

OLCD - STIID Data Bank. "Gross Domestic
Expenditure on R&D: All Fields of Sciences -
Agriculture, Forestry and Fishing.” Tables.
OECD, Paris, June 1987. Mimeo.

Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Ha-low, U.K.:
Longman, 1986.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Surzeu
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
Evenson, Robert 2., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data.” Economic Development
and Cultural Change Vol. 23 (April 1975): 507~
521.



Israel
N NS
Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 . .. .. . .. ..
1965-69 .. . . . . 357 10
1970 . . . " . 430 852
1971 . .
1972
1973
1974
1975 .- . . . . .
1976 . - . . .- 416 724 -
1977 . . - . . .
1978 . o - - .
1979 . . . v . .
1980} . . . . . 500 724
1981 . - v . . .
1982 .
1983
1984
1985
1986
1960-64: 1965: 1967, 68 & 69
Expenditure LCU = Shekels (1980)
Constant 1980 US$ (millions)
Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas PPp Source
1960-64 0.779 48.688 8.343 10.509 10
1965-69 1.840 71.552 12.261 15.444 10
1970 2.928 100.966 17.302 21.792 724
1971 . .. . .
1972 4.150 106.410 18.235 22.967 724
1973 . - . .
1974 .. .. .. .
1975 8.758 99.523 17.054 21.481 724
1976 . . . .
1977 24.116 148.864 25.509 32.130 724
1978 . . . .
1979 94.427 211.246 36.199 45.595 724
1980 211.245 211.245 36.199 45.595 724
1981 464.567 199.214 34.137 42,998 724
1982 1045.973 212.812 36.468 45.933 724
1983 2807.167 238.097 40.801 51.390 724
1984 - . . .-
1985
1986

1960-64: 1960 1965-69: 1965, 67, 68 & 69



Personnel Comments:
The 1976 and 1980 figures are constructed on the
basis of source 724 and include the following
irstitutes:  the  Agricultural Research
Organization (ARO), the Institute for Plant
Protection, the Kidron Veterinary Institute, the
Soil Erosion Rescarch Institute, the Hydrological
Service (all of the Ministry of Agriculture), the
Isract Center for Water Works Appliances,
Mckorot, Tahal Water Planning for Israel Ltd.,
the Control Institute, the
Oceanographic and Limnological Rescarch
Company Ltd., and the Faculty of Agriculture of
the tlebrew  University. Using sccondary
information from source 724, university full-time

Bivlogical
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time equivalent (FTE) academic staff were
prorated to FTE researchers, assuming that 30% of
their academic time was spent on research.
Source 10 does not indicate which institutes are
included in the pre-1971 figures.

Expenditure Comments:;
The pre-1970 figures include the Agricultural
Rescarch Organization (ARO) only. Source 10
estimates that at that time ARO represented
about 85% of all agricultural research in the
country. The post-1969 figures are constructed on
the basis of source 724 and include both the
university and  non-university sector.
Construction details are given in the table below.

Universities

Operating

Public Specially Total

Expenditure Bud;ret Budgeted R&D
1970 2.600 0.190 (.138 2.928
1972 3.600 0.340 0.210 4.150
1975 8.000 0.560 0.198 8.758
1977 22400 1.260) 0.456 4.116
1979 90.000 3.660 0.767 94.427
1950 196.900 [12.325] 2.020 211.245
1981 437.400 200.990 [6.177) 464.567
1482 991700 40.940 10.333 1045.973
1953 2634.200 143.300 29.667 2807.167

[ ] = estimated or constructed by authors.

The public expenditure figure represents public
expenditures on R&D for the socioeconomic
objective of ‘agriculture, forestry and fisheries'. It
explicitly excludes research expenditures paid
from general university funds. They are included
here under the operating budget of the
university. ‘The specially budgeted R&D of the
universities includes only that portion of the
special budget which is not covered by public
expenditures on R&D. From 1970 to 1974,
university expenditures were reported on an
April-to-March fiscal-year basis, and hence are
recorded here in the first calendar year. The later
years were reported on an October-to-September
academic-year basis, and hence are recorded here
in the second calender year.

These  expenditure figures should be
consistent with the personnel figures given by
source 724.

Sources:
(0010 Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,
Herskovic, Shlomo. Personal communication.
Head, Department of R&D Economics, Nationa)
Council for Rescarch and Development,
Jerusalem, 10 July 1987.
Evenson, Robert E., and Yoav Kislev. [nvestment
in Agricultural Rescarch and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,

0724

0852
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Additional References:

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Sceventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Evenson, R.E,, and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975.

0744

0886

Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.:
Longman, 1986.

Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data.” Economic Develcpment
and Cultural Change Vol. 23 (April 1975): 507-
521,
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Italy

]
Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 .. . " . . 995 520/881
1965-69 . . . . . 1016 714/881
1970 . . - . . ..
1971 .. . .. . - 934 714/881
1972 . . . . . ..
1973 . . . . . 1219 714/881
1974 o . . . . i
1975 .. . . . .- 1447 714 /881
1976 . . . . - 1470 714/881
1977 o . . o . 1683 714/881
1978 . . ve i " 1755 881
1979 - . . . . 1964 681/881
1980 .. v . .. .- 2092 681/881
1981 . . v . . 2135 681/881
1982 . . . v - 2225 681/881
1983 . . . . . 2349 681/881
1984 . . . . . 2473 682/081
1985 . . - . . 2455 860/881
1986 . . . . . 2512 881
1960-64: 1963 1965-69: 1969
Expenditure LCU = Lira
Constant 1980 US$ (millions)
Current L.CU Constant 1980 o
Period /Year (millions) [.CU{millions) Atlas Prr Source
1960-64 . . . ..
1965-69 9599.750 18578.211 52.506 57.961 881
1970 14887.000 67977.169 73.474 81.107 881
1971 12548.000 533Y5.745 57.713 63.709 881
1972 16472.000 65888.000 71.216 78.614 881
1973 23893.000 85637.993 92.562 102.179 681
1974 19262.000 58369.697 63.089 69.644 881
1975 24624.000 63627.907 68.773 75917 881
1976 30026.000 65702.407 71015 78.393 881
1977 38646.000 70910.092 76.644 84.606 881
167 55966.000 90267.742 97.567 107.703 881
1979 58403.000 81228.095 87.796 96917 8861
1980 85294.000 85294.000 92.191 101.768 881
1981 152460.000 128658.228 139.061 155.508 881
1982 188411.000 136827.160 147.891 163.255 881
1983 243972.000 153634.761 166.057 183.309 881
1984 262756.000 150146.286 162.287 179.147 841
1985 359310.000 188713.235 203.972 225.163 881
1986 454761.000 220972.303 238.890 263.652 881

1960-64: 1965-69: 1966, 67, 68 & 69
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Personiel Comments:
Agricultural research in Italy is executed and
funded by three major organizations, namely, the
Ministry of Agriculture and Forestry, the
Ministry of Education - representing the
universities — and the National Council of
Rescarch (CNR). In addition to these three major

organizations are also involved in agricultural
research: the Agricultural Department of the
National Agency for Alternative Energy (ENEA)
and the [talian National Agency for the
Development of the South of Italy (CASMEZ).
The table below pives a breakdown of the
total personnel figures into their respective

organizations, scveral other independent university and non-university components.
1963 1969 1071 1973 1975 1976 1977 1978 1979
Non-university 445 534 379 458 598 624 805 [R44] B85
University 550 482 555 731 849 816 877 911 1079
Total uss hils U3 1219 1447 1470 1683 1755 1964
Source 714 714 714 714 714 714 714 881 631
851 551 K51 5h3 881 K51 881 851
195} 1981 1us2 1983 1984 1985 1986 19874
Non-university usl Y41 HW7 1136 [N 1083 1087 1091
University [1111] (1144 [1175) 1213 1322 (1372} {1425} 1479
Total 2042 2135 2225 2349 2473 2455 2512 2570
Source hl 651 651 651 6852 Hnl) 881 881
851 551 851 881 881 851

[ 1= estimated by source 881,
a. Not inctuded in the indicator serjes.

Expenditure Comments:
The Italian expenditure serics has been based on
the tabl: on the next page - provided by source
851 — which reports pullic funds for agricultural
and forestry research in Italy measured in
millions of current ira. According to source 881,
these are the most complete Italian figures
presently available representing public funds
allocated for research on the following activities:
agriculture and forestry, postharvest technology,
processing of ay feultural and forestry produets,
nutritional related to agricultural
production, and social and cconomic research for
agricultural systems. The table originates from
INEA  (National Institute for Agricultural

research

Economics) data. This institute undertakes ar
annual survey of the ltalian agricultural research
system.

Acronyms and Abbreviations:

CASMEZ: (Italian National Agency for the
Development of the South of Italy)

CNR: Consiglio Nazionale delle Ricerche (National
Rescarch Council)

ENEA: (National Agency for Alternative Energy)

INEA: (National Institute for Agricultural Economics)

MAF: (Ministry of Agriculture and Forestry)

MPL: (Ministry of Education)
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MPI CNR MAF ENEA  OTHERS REGIONS CASMEZ INTERN® TOTAL
1966 1600 1993 1324 63 560 0 463 6003
1967 2260 2382 2236 534 270 0 106 7788
1968 2447 2710 4853 51 472 0 106 11099
1969 2749 2543 5025 589 868 1605 130 13509
1970 3026 3735 6026 597 1373 0 130 14887
1971 3371 3890 2220 815 1286 827 139 12548
1972 4577 4305 1556 910 1985 0 139 16472
1973 5542 5192 8046 1307 3663 0 143 23893
1974 5963 3944 G111 998 1731 0 195 19262
1975 7376 5035 7424 1845 1893 1037 0 4 24624
1976 8435 U3t 8359 2420 689 812 0 0 30026
1977 8321 14529 8893 2585 4134 184 0 0 38646
1978 10834 17460 15819 2441 5535 2210 0 1667 55966
1979 11819 20243 15004 4127 5540 0 0 670 58403
1980 17665 23184 19633 2056 5382 0 15103 1671 85294
1981 60209 260152 25071 0 5393 10797 22710 1998 152460
1982 7549660 274952 25039 12644 8328 20074 13190 2198 188411
1983 83252 45677 30026 11690 9796 34290 24332 5809 243972
1984 BS185 61582 41984 16750 12840 30850) 1537 6108 262756
1985 108276 70678 56029 14750 12420 31083 58166 7908 359310
1986 164257 82148 51940 14112 26554 26940 78252 10528 454761
1987 226846 77437 67580 11258 21648 10599 784011 8072 505051

a. INTERN = Italian contribution to mternatioral research organizations.
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0714
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0010

Sources:

OECD. Revicws of National Scivnce Policy:
ltaly. Paris: OFECD, 1969,

Istituto Centrale di Statistica (1ICS). Tndagine
Statistica sullu Ricerca Scientifica 1975-1983.
Supplemento al Bollettino Mensile di Statistica
1978:1&22, 1980:1, 1931:13, 1U82:1Y, 1983:17&27,
1984:11, 1985:19. Roma: ICS, various years.
Istituto Centrale di Statistica (ICS). Indagine
Statistica sulla Ricerca Scientifica - Consunlivo
1984 Previsione 1985 ¢ 1986, Collana
d'Informazione Anno 1987, No. 1. Roma: 1CS,
1987.

OLECD. P'ersonal communication. Background
information from the OECD Science and
'l'cchnol();;y Indicators Division. Paris, Summer
1987.

Instituto Centrale di Statistica (ICS). Personal
communication. Dircetor CGeneral, ICS, Rome,
April 1988,

Galante, Ennio, and Cesare Sala. Personal
communication. Istituto Biosintesi Vegelali,
Consiglio Nazionale delle Ricerche. Milano,
[taly, July 1988.
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Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply."
Economic Growth Center, Yale Univcrsily, New
Haven, Connecticut, 1983. Mimeo.

OECD. OECD Science and Technology Indicators.
Paris: OECD, 1984,

UNESCQ. Statistical Yearbook 1983. Paris:
UNESCO, 1983.

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

Evenson, R.E, and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

EEG. De Organisatic van het Landbouwkundig
Onderzock in de Landen van de EEG. EEG Studices
Scrie Landbouw 9. Brussel: EEG, 1963.

European Economic Community (EcC).
"Monograph on the Organization of Agricuitural
Research.” EEC, Brussels, 1982, Mimco.

FAO. Fourteenth FAQ Regional Canference for
Europe, Reykjawmk, Ieeland, 17-21 September
1984: Rescarch in Support of Agricultural Policies
in Europe. Rome: FAO, 1984,

Centre International de Hautes Etudes
Agronomiques Méditerrandennes. "Séminaire sur
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I'Orientation et I'Organisation de la Recherche
Agronomiq: ¢ dans les Pays du Bassin
Méditerranéen, istarbul, 1-3 December 1986."
Centre International de Hautes Etudes
Agronomiques Méditerranéennes, Paris, Decermber
1986. Mimco.

Fideghelli, C. "La Recherche Agricole en ltalie."
Paper presented at the Séminaire sur
I'Orientation et I'Organisation de la Rechercte
Agronomique dans les Pays du Bassin
Mcditerranéen, Centre International de Hautes
Etudes Agronomiques Méditerranéennes, Istanbul,
1-3 December 1986.

Casas, Joseph. "Les Ressources Humaines ot
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Mdéditerranéen.” Preliminary table. ISNAR, The
Hague, 1986. Minco.

OECD. Science und Technology Indicators: Basi.
Statistical Series — Volume A: The Objectives o,
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OECD, May 1983.

OECD. Science and Technology Indicators: Basic
Statistical Series -~ Volume A: The Objectives of
Government R&D, 1969-1981. Paris: OECD, July
1981.

OECD. Survey of the Resources Devoted to RED
by OECD Member Countries, International
Statistical Year 1971 - Volume 5: Total Tables,
Statistical Tables and Noles. Paris: OTCD,
August 1974,

OECD. International Survey of the Resources
Devoted to R&D in 1967 by OLCD Memher
Countrics, Statistical Tables and Notes - Volume
5: Total Tables. Taris: OECD, August 1970,
OLCD. tuternational Survey of the Resources
Devoted to R&D in 1969 by OLCD Member
Countries, Statistical Tables and Notes - Volume
5: Total Tables. Paris: OECD, June 1973.

OECD. International Survey of the Resources
Devoted to R&ED by OECD Member Countrivs,
International Statistical Year 1975 -
International Volume: Statistical Tables and
Notes. Paris: OECD, March 1979,

OECD. A Study of Resources Devoted to R&D in
OECD Member Countries in 1963/64,
International Statistical Year for Research and
Development — Volume 2: Statistical Tables and
Notes. Paris: QECD, 1968.

OECD. Country Reports on the Organisation of
Scientific Research: Haly. Paris: OT.CD,
November 1964.

OECD. OECD Science and Technology Indicators
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Communities, 1978.
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EUROSTAT. Government Financing of Research
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EUROSTAT. Government Financing of Rescarch
aud Development 1975-1981. Luxembourg: Office
for Official Publications of the European
Communitics, 1982.

EUROSTAT. Government Financing of Research
and Development 1975-1982. Luxembourg: Office
for Official Publications of the European
Communities, 1983.

EUROSTAT. Government Financing of Research
and Development 1975-1983. Luxembourg: Office
for Official Publications of the European
Communities, 1984.

Scarda, Anna Maria. Personal communication.
Consiglio Naziunale delle Ricerche - Istituto di
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Roma, February 1988.
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(CREST). Il Finanziamento Pubblico della
Ricerca e dello Sviluppo nei Paesi della
Comunita: Analisi per Categorie di Obietlivi
1969-1973. Luxembourg: Comunita Europee, n.d.
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Principali di Ricerca e Sviluppo 1974.
Luxembourg: Comunita Europee, April 1975,
Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Duta. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507-
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Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-64 . . . . . 40 880
1965-69 10 22 23 55 . 55 286/285
1970 . . .. . . .

1971 12 29 40 81 . 81 279
1972 . . .- .

1673 . . . . . .-

1974 10 25 41 76 .- 76 244
1975 . . . . -

1976 . . . . . .

1977 6 24 30 60 . 60 324/243/341
1978 . . . . .

1979 . . . . . .

1980 4 23 22 49 .- 49 242
1981 . . . .- .

1982

1983

1984

1985

1986

1960-64: 1960 1965-69: 1965 & 68

Expenditure LCU = [amaican Dollars

Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU@millions) Atlas FPP Source

1960-64

1965-60

197G . . . ..

1971 1.345 5.558 3.057 4.733 63
1972 . . .- .

1973

1974

1975

1976

1977 .. .
1978 . .
1979

1980 . . . .
1981 3.048 2.817 1.550 2.399 63
1982 . . . .

1983

1984

1985

1986

1960-64: 1965-69:
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The table below gives a breakdown at the research unit level.
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1965 1968 1971 1974 1977 1980 1981 1982 1983

Banana Industrics Board 287 211 212 211 225 210 NA NA 8

Coconnit Industries Board 3 3 3 3 3 3 NA NA 3

MOA - Crop & Soils Research 14 26 39 36 29* 12 40 NA NA

MOA - Livestock Research 11 15 17 18 12 8 NA NA NA

Sugar Industries Research 9 10 10 8 6 10 NA 15 NA

CARDI - - S5 5 8* NA 8*

Subtotal 44 %) 81 76 60) 49 NA NA NA

MOA - Fishertes Research 2 1

MOA - Forestry Research 3 2 2 4 4 5

MOA - Socioeconomic Research 4 14 17 20) 2 1

Scientific Rescarch Council 8

Saurces 286 285 279 244 243 242 223 27 115
324 342% 355+
341 343 346*

According to source 223, agricultural rescarch
within the Ministry of Agriculture virtually
collapsed at the end of the seventies because of
political instability, and it scems to have been in a
state of reorganization since that time.

Expenditure Comments:
These expenditure figures refer Lo total crop and
livestock research expenditures by the Ministry of
Agriculture. Many other references give oniy the
crop-related the
ministry, to the exclusion of livestock research,

rescarch  expenditures  of

Acronyms and Abbreviations:
CARDI: Caribbean Agricultural Rescarch and
Development Institute
MOA: Ministry of Agriculture

Sources:

ISNAR. Report to the Beard of Directors of
CARDI: Analysis, Lovaluation and Propasals to
Strengthen CARDI's Regional Capacity. The
Hapgue: ISNAR, 19585,

Commonwealth Apricultural Burcaux (CAB).
List of Research Workers in Agricultural Sciences
in the Commoenwealth 1981, Slough, England:
CAB, 1981.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the

0063

0243

0244

0279

0285

0286

0287

0324

Republic of Ireland 1978, Slough, England: CAB,
1978.

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences in the Commonzeealth and in the
Republic of Deland 1975, Slough, England: CAB,
1975.

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences in the Commonweealth and in the
Republic of Ireland 1972, Slough, England: CAB,
1972,

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1969. Slough, England: CAB,
1969.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Ferestry in the Commonwealth and
in the Republic of Ireland 1966. Slough, England:
CAB, 1966.

Commonywealth Agricultural Bureaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the British
Commonivealth, the Republic of Sudan and the
Republic of Ireland 1959. Slough, England: CAB,
1959.

Barker, G, L.A. Bell, and A. Wahab.
“Agricultural Research in Jamaica." In
Strengthening National Agricultural Research.
Report from a SAREC workshop, 10-17
September 1979, edited by Bo Bengtsson and
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Getachew Tedla, pp. 175-181. Sweden: SAREC,
1980.

Caribbean Agricultural Research and
Development Institute (CARDD. Annual Report
1977-1978. St. Augustine, Trinidad & Tobago:
CARDI, November 1978.

Edwards, D.T. "An Economic View of Jamaican
Agricultural Research.” Social anid conomic
Studies Vol. 10, No. 3 (September 1961): 306-339.

Additional References:

Trigo, Eduardo [, and Martin L, Pificiro. "Funding
Agricultural Rescarch.™ In Report of a
Conference: Selected Issues in Agricultural
Research in Latin America, edited by Barry
Nestel and Eduardo [ Trigo. The Hague: ISNAR,
March 1984

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

Judd, M. Ann, James K. Bovee, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Economic Crowth Center, Yale Eniversity, New
Haven, Connecticut, 19873, Mimweo.

Oram, Peter A, and Vishva Bindlish. Resonrce
Allocations o Nutional Agricultural Rescarch:
Trends in the 19705, The Hapue and Washington,
D.CISNAR and TFPRI, November 1081,

Oram, Peter AL, and Mark Gicben. "Dacument
Sumimarics.” ISNAR, The Hague, 1984, Mimeo.
Harvey, Nigel, ed. Aericultural Research
Centres: A World Directory of Orsanizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 19453,

Pinciro, Martin, and Eduardo Trigo, eds. Cambio
Téenico en el Agro Latino Americano - Situacion y
Perspectivas en la Dicada de 1930, San José:
HCA, 1983.

Oram, Peter A, and Vi<hva Bindlish.
“Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” 1FPRI,
Washington, D.C, January 1984. Mimco.

FAO - CARIS. Agricultural Research in
Developing Countries — Volume 1: Research
Institutions. Rome: FAQ ~ CARIS, 1978,
Economic Commission for Latin America and the
Caribbean (ECLAC). Agricultural Research
Policy and Munagement - Volumes 1 and 11,
Papers presented at the Workshop on
Agricultural Research Policy and Management,
26-30 September 1983, Port of Spain, Trinidad.
Port of Spain, Trinidad: ECLAC, November 1984.
CGIAR. "National Agricultural Rescarch.”
CGIAR, Washington, D.C., 1985. Mimeo.
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Trigo, Eduardo. Background material. ISNAR,
The Hague, nd.

Department of Agric ilture, Natural Resources
and Rural Development (DARNDR), and TICA.
"Réunion Technique Régionale sur les Systémes de
Recherche Agricole dans les Antilles.” DARNDR
and l1ICA, Port-au-Prince, Haiti,
November/December 1977, Mimeo.

Wahab, Abdul H., and Noel Singh. Agricultural
Research in Jamaica. Miscellancous Publication
No. 274, Jamaica: IICA, 1981.

Caribbean Agricultural Research and
Development Institute (CARDI). CARDI 1976
1981: Report of the Chairman. St. Augustine,
Trinidad & Tobago: CARDI, 1982.

Caribbean Agricultural Research and
Development Institute (CARDI). Annual Report
1980. St. Augustine, Trinidad & Tobago: CARD],
1981.

Caribbean Agricultural Rescarch and
Development Institute (CARDD. Annual Report
1983 — Jamaica Unit. Kingston, Jamaica: CARDI,
1983,

Ceribbean Agricultural Research and
Development Institute (CARDD. Annual Report
1984 — Jamaica Unit. St. Augustine, Trinidad:
CARDI, 1985.

Caribbean Agricultural Research and
Development Institute (CARDD. Annual Report
Rescarch and Development 1983-84: Highlights.
St. Augustine, Trinidad: CARDI, 1984,
Caribbean Agricultural Research and
Development Institute (CARDI). Research and
Development Summary 1982-83. St. Augustine,
Trinidad: CARDI, 1983.

Caribbean Agricultural Research and
Development Institute (CARDI). Research and
Development Summary 1983-84. St. Augustine,
Trinidad: CARDI, 1984.

Cook, Theodore W., Gaylord 1.. Walker, and
Carl. J. Metzger. Final Report Agricultural
Rescarch Project Jamaica. Arlington, USA:
Multinational Agribusiness Systems
Incorporated, September 1983.

Trigo, Eduardo, and Guillermo E. Galvez. "Trip
Report of the CIAT and 1ICA Mission to the
Caribbean English-Speaking Countries for
UNDP." 1979. Mimco.

Sands, Carolyn Maric. "The Theoretical and
Empirical Basis for Analyzing Agricultural
Technology Systems.” PhD thesis, University of
Ilinois, Urbana-Champaign, Illinois, 1988,
Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Rescarch and Extension: A Survey
of International Data. Center Discussion Paper
Mo. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.



Japan

Personnel
Period/Year PhD MSc BSe Subtotal Expat Total Source
1960-64 .. .. . .. . 12535 612/10
1965-69 .. . . . . 13085 612
1970 . . .. . . 13275 612
1971 . . .. . . 13161 612
1972 . . . . . 13850 612/14)
1973 . . . . . 13935 612
1974 . . . . . 3872 612
1975 . . . . . 13550 612
1976 . . . . . 13706 612
1977 . . . . . 13753 612
1978 . . . . . 13718 612
1979 . . . . . 13737 612
1980 . . . . .. 13822 612
1081 . " . . . 14800 612/22
1982 . . . - . 14523 612
1983 . . .. .. . 14657 6127602
1984 . . . . . 14520 612
1985 . . . . . 11793 612
1986 . . . . .. 14739 612
1960 -64: 1964 1965-69: 1966, 67, 68 & 69
Expenditure LCU = Yen
Constant 1950 USS (millions)

Current [L.CU Constant Jvisg
Period/Year (millions) L.CUmithions) Atlas rry Source
1960) 64 32740.000 S9103.608 425025 355.030) 612/514
1965-09 52964800 12005677y 621.685 522.556 612/510
1970 82197.000 171243.750 B1¥.563 0688050 612
1971 92050.000 151617357 K6K.150 T29.763 612
1972 1032:40.000 142611940 920.706 773.941 612/10
1973 120974.000 199957 025 955816 $03.454 612
1974 143960.000 196935.705 9.41.374 TO1314 612
1975 157335.000 199942 .821 955.743 503.397 612/513
1976 169798.000 201421115 962515 Si9.337 612
1977 189530.0:00 212477578 1015.666 §33.763 6127602
1978 205498.000 219783957 10500.591 853,121 612
1979 227450.000 23618%8.943 1129.009 Y19.039 6127602
1980 23922 000 239291 000 11.43.837 96 1.503 612/602
1981 25564, 900 247715116 1181.105 9us.353 612/602
1982 260700.000 248048.525 1185.649 996.696 C12
1983 268789.000 253813.975 12i3.258 1019.859 6127602
1984 277626.000 258979.478 1237.950 1040.614 612
1985 285559.000 262221304 1253.446 1053.630 612
1986 .

1960-64: 1963 & 64 1965-69: 1965, 66, 67, 68 & 69
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Personnel Comments: government, the prefectural governments, and
In Japan three entities play an important role in  the universities. The table below gives
public agricultural research, namely, the national construction details for the indicator series.

1963 1964 1966 1967 1968 1969 1970

Natonal Govt. NA 3127 3112 3145 3162 3090 3151
Prefectures NA 6798 6854 7130 6949 6748 6782
Universities? 2488 [2610] [2854] [2976] [3098] [3220] [3342]
Total NA 12535 12820 13251 13209 13058 13275
Source 10 612 612 612 612 612 612

1471 1472 1973 1974 1975 1976 1977 1978
National Govr. 3092 3084 3108 3099 3123 3098 3099 3091
Prefectures 695 7179 7241 7149 7084 6947 6974 6929
Universities? [346:4] 35K7" [360)6] [3624] [36:43] 13661] [3680] [3698]
Total 13461 135850 13955 13872 13550 13706 13753 13718
Source 612 a12/10 612 612 612 612 612 612

1979 198() 1981 1982 1U83 1984 1985 1986
National Govt. 3091 3132 316 3174 3165 3139 3103 3080
Prefectures 6929 BURK) 7882 7971 7887 BO76 8085 8074
Universities© [3717] [3735] 3754° 3680} 3605* [3605) [3605] {3605}
Total 13737 13822 14800 14825 14657 14820 14793 14759
Source 612 612 612/22* 612 6127602 612 612 612

[ ] = estimated or constructed by authors.

a. According to source 10, the 1963 figure is measured in scientific person-years.

b. Source 10 gives a total university researcher estimate of 7174 for 1972, which was prorated here to full-time
equivalent (FTE) units at a 50% rate.

¢. Source 22 (p. V-53) reports a 1981 figure of 7507 full- plus part-time scientists and engincers. It was prorated to
FTEs at a 50% rate, as was the 7210 figure given by source 602, representing the total number of rescarchers in the
higher education sector in 1983,



Expenditure Comments:

255

The indicator series measured in current Yen has been constructed as follows:

1960 1661 1962 1963 1964 1965 1966 1967 1968
National Govt. 4969 6071 5830 7129 7883 8540 9578 10641 11776
Prefectures NA NA 12192 15393 1778~ 19047 22095 25781 28976
Universities NA NA NA 7718* 1957.] [11440] [13297] 15144 [18955)
Total NA NA NA 30240 35240 39027 44970 51566 59707
Source 612 612 612 612/5147 612 612 612 612/5100 612

1969 1970 1971 1972 1973 1974 1975 1976
National Govt. 13168 14747 16957 18951 22808 27994 32122 34432
Prefectures 33645 40782 44734 50039 60165 74163 79629 84764
Universities [22766) [26573] (30389} 34200 {38001] [41803] 456047 [50602]
Total HUS79 82107 92080 103240 120974 143960 157355 169798
Source 612 612 612 612/10* 612 612 612/513* 612

1977 1978 1979 1980 1981 1982 1983 1984 1985

National Govt. 37900 40090) 45266 47469 49380 48760 50790 53509 54078
Prefectures Y6030 102879 112725 120970 134017 135481 137321 140790 145706
Universities 55600*  {62530] 6U459*  [70852] 72245 [76459) 80673* [83327]  [85775)
Total 18U530 205499 227450 23929 1255642 260700 258784 277626 285559
Souree 612/602" 612 612/602" 612 612/602° 612 612/602* 612 612

[ | = estimated or constructed by authors.

0010

0022

0510

0513

Sources:

Boyce, James K., and Robert . Evenson. National
and International Agricultural Research and
Extenston Progrums. New York: Agricultural
Dovelopment Council, Inc., 1975.

UNESCQ. Statistical Yearbook 1983. Paris:
UNESCO, 1943.

OECD. International Survey of the Resources
Devoted to R&ED in 1967 by OLCD Member
Countries, Statistical Tables and Notes — Volume
5: Total Tubles. Paris: QECD, August 1970.
OLCD. International Survey of the Resowrces
Devoted to R&D by OECH Member Countries,

0514

0602

0612

International Slatistical Year 1975 -
International Volume: Statistizal Tables and
Notes. Paris: QLECD, March 1979,

OECD. A Study of Resources Devoted to R&D in
OLCD Member Countries in 1963/64,
International Statistical Year for Research and
Development ~ Volume 2: Statistical Tables and
Notes. Paris: OECD, 1968.

OECD - STID Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
Sectors.” Tables. OECD, Paris, April 1987.
Mimco.

Ohashi, Tetsuro. Personal communication.
Director, International Research Division -
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0165

0176
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0474

0509

Agriculture, Forestry and Fisherics Research
Council. Tokyo, April 1987,

Additional References:

OECD. OECD Science and Technology Indicators.
Paris: OECD, 1984.

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

CGIAR. "National Agricultural Research.”
CGIAR, Washington, D.C., 1985. Mimeo.
Evenson, R.E, and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

Moseman, Albert, ed. National Agricultural
Research Systems in Asia. Report of the Regional
Seminar held at the India International Centre,
New Delhi, India, March 8-13, 1971, New York
ADC, Inc., 1971.

Hayami, Yujiro, and Masakatsu Akino
"Organization and Productivity of Agnculiural
Research Systems in Japan.” In Reseuree
Allocation and Productivity in National and
International Agricultural Researcy, edited by
Thomas M. Arndt, Dana G, Dafrymple, ana
Vernon W. Ruttan, pp. 29-43. Miancapolis,
Minnesota: University of Minnesota Press, 1977,
Ministry of Agriculture, Forestry and Fisheries.
Present Situation of Research Reluting fo
Agriculture, Forestry amd Fisneries 1984, Tokyo,
Japan: Ministry of Agrnicultur . Forestry and
Fisheries, 1984,

QECD. science and Tecknology Indicators: Busic
Statistical Series - Volume A: The Objectives of
Government R&D unding 19741985, Paris:
OECD, May 1983.

OECD. Science and Technology Indicators: Basic
Statistical Scries — Volume A: The Objectives of
Government R&D, 1969-1981. Paris: QECD, July
1981.

OECD. Survey of the Re ources Devoted to R&D
by OECD Member Countries, International
Statistical Year 1971 ~ Volume 5: Total Tables,
Statistical Tables and Noles. Paris: OECD,
August 1974,
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OECD. International Survey of the Resources
Devoted to R&D in 1969 by OECD Member
Countries, Statistical Tables and Notes — Volume
5: Total Tubles. Paris: OECD, June 1973,

OECD. Survey of the Resources Devoted to R&D
by OECD Member Countries, International
Statistical Year 1973 — Volume 5: Total Tables,
Statistical Tables and Notes. Paris: OECD,
September 1976,

OECD. OECD Science and Technology Indicators
No. 2 - R&D, Invention and Competitiveness.
Paris: OECD, 1986.

UNESCO. Science and Technology in Countries of
Asia and the Pacific. Science Policy Studies and
Documents No. 52. Paris: UNESCO, n.d.

OECD. Reviews of National Science Policy:
Japan. Paris: OECD, 1967.

OECD - STID Data Bank. "Public Funding of
R&D by Socio-Economic Objective,” Tables.
OECD, Paris, April 1987, Mimco.

Martin, Ben R, and John Irvine. An International
Comparison of Government Funding of Academic
and Academically Related Research. Advisory
Board for the Research Council (ABRC) Science
Policy Study No. 2. Brighton: ABRC - Science
Policy Rescarch Unit, University of Sussex,
October 1986.

0D ~ STHD Data Bank. "Gross Domestic
Expenditure on R&D: All Fields of Sciences ~
Agriculture, Forestry and Fishing.” Tables.
OECD, Paris, June 1987. Mimco.

FAO - Regional Office for Asia and the Pacific.
Agricultural Research Systems in the Asia-
Pacific Region. Bangkok: FAO - Regional Office
for Asia and the Pacific, 1986.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Deta. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data.” Economic Development
and Cuttural Change Vol. 23 (April 1975): 507-
521.



Jordan

Personnel

Period/Ycar PhD MSc BSc Subtotal Expat Total Source

1960-64
1965-69

1970

1971

1972

1973 . . . . . .

1974 3 4 20 27 . 27 75
1975 . . . . . "

1976 8 8 26 42 .. 42 75
1977 . . . . . .

1978 18 13 28 59 . 59 75
1979 .. i . . . .

1980 24 - 20 28 72 . 72 75
1981 . . . . .

1982 16 14 24 54 . 54 75
1983 . . . . . .

1984 18 1 30 59 . 59 739
1985 .. . . . . .

1986

1960-64: 1965-69:

Expenditure LCU = Jordan Dinars

Constant 1980 USS (millions)

Current LU Constant 1980 el T e
Period/Year (millions) LCU(milhons) Atias rep Source
1960-6-4
1965- 69
1970)
i+
1972 . . .. ..
1973 0.116 0.269 0.847 1.485 75
1974 0.133 ).258 0.813 1.425 75
1975 (.198 0.343 1.080 1.893 75
1976 0.240 0.373 1.175 2.059 75
1977 0.286 0.388 1.221 2.141 75
1978 0.317 0.402 1.264 2.217 75
1979 0.290 0.322 1.014 1.778 75
1980) 0.337 0.337 1.060 1.859 75
1981 0.298 0.277 0.871 1.527 75
1982 0.316 0.273 0.859 1.507 75
1983 . . . .
1984 0.329 0.261 0.820 1438 739
1985 . .. . .
1986

1960-64: 1965-69:
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Personnel Comments:

These figures include the Department of
Agricultural Research and Extension (DARE)
within the Ministry of Agriculture, plus the
Faculty of Agriculture at the University of Jordan,
They are given in scientist-year equivalents and
are therefore a more precise measure of research
personnel than other sources (e.g., source 95)
whose higher figures represent total (full- and
part-time) research personnel.

Expenditure Comments:
These expenditure figures include DARE and the
Faculty of Agriculture, University of Jordan, and
represent only recurrent expenditures.

Sources:

Qasem, Subhi. "Technology Transfer and
Feedback: Agriculturai Research and Extension.”
Part IV, Chapter 11 in The Ayricultural Sector of
Jordun: Policy and Systems Stidies, edited by
AB. Zahlan and Subhi Qasem, pp. 343-375,
London: [thaca Press, 1985,

Qusem, Subhi. "Study on Small Country
Research: Research in Jordan.” IDRC, Ottawa,
n.d. Mimeo.
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Additional References:

Boyce, James K., and Robert E. Evenson. Nationul
and Irternational Agricultural Rescarch and
Extersion Programs. New York: Apricultural
Dev.lopment Council, Inc., 1975.

Judd, M. Ann, James K. Bovee, and Robert E,
Evenson. “Investing in Agricultural Supply.”
Cconomic Growth Center, Yale University, New
Haven, Connecticut, 1983, AMimeo.

Oram, Peter AL, and Vishva Bindlish. Resource
Allocations to National Agricultural Rescarch:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981,
UNESCO. Statistical Yearbook 1983, Paris:
UNESCO, 1983.

Oram, Peter A, and Mark Gicben. "Document
Summaries.” ISNAR, The Hague, 1984, Mimco.
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Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Oram, Peter A, and Vishva Bindlish.
“Investment in Agric altural Research in
Developing Countries: Progiess, Problems, and
the Determination of Priorities.” [FPRI,
Washington, D.C., January 1984. Mimeo.

FAQ - Near East Regional Office. Directory of
Agriciltural Research Institutions in the Near
East Region. Cairo: FAO - Near [Fast Regional
Office, 1979.

FAO - CARIS. Agricultural Research in
Developing Countries - Volume 1: Research
Institutions. Rome: FAO ~ CARIS, 1978.

IFAO. FAO Ncar ELast Regional Studies on
Organization and Administration of Agricultural
Research. Rome: FAQ, 1974,

Watson, J.M. "Comparative Study of
Agricultural Research Organisation and
Administration in the Near East Region.” Paper
presented at the Workshop on Organization and
Administration of Agricultural Services in the
Arab States, Cairo, 2-15 March 1964,

USAID - Highlands Agricultural Development
Project. Title not known. Jordan, n.d. Mimeo.
ISNAR. International Workshop on Agricultural
Rescarch Management. Report of a workshop.
The Hague: ISNAR, 1987.

Bilbeisi, Usama. "The Jordanian Experiment in
Agricnltural Rescarch and Extension Linkage: An
Analytic Overview.” Paper presented at the
International Workshop on Agricultural
Research Management, ISNAR, The Hague, 7-11
September 1987,

FAQ. Report of an Expert Consultation on
Agricultural Extension and Rescarch Linkages in
the Near East, Amman, Jordan, 22-26 July 1985.
Rome: FAQ, 1985.

Oram, Peter. "Agricultural Research Objectives
and Priorities: Constraints to the Development of
Agricultural Research Institutions in Arab
Countries.” Review paper prepared for the first
meeting of the Council for Arab Agricultural
Research, organized by the Arab Fund for
Economic and Social Development, Kuwait, 23
March 1988.



Kenya

RN
Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 4 3 15 22 103 125 229
.965-69 5 18 30 53 134 187 229
1970 8 29 54 9 160 251 229
1971 12 37 74 123 172 295 229
1972 11 56 o2 159 189 8 229
1973 14 05 82 161 177 338 229
1974 19 69 92 180 154 334 229
1975 17 75 99 191 155 316 229
1976 16 76 101 193 120 313 229
1977 16 77 116 209 106 315 229
1978 15 100 127 242 90 332 229
1979 . . . - . .-
1980 . .. .. .. . .
1981 . .. . 390 72 462 51
1982
1983
1951
1985 . . . .
1986 17 212 275 504 . 504 780
1960-64: 1963 & 64 1965-69: 1965, 66, 67, 68 & 69
Lxpenditure LCU = Kenyan Shillings
Constant 1980 US$ (millions)
Current 1LCU Constant 1980 —————— S e
Period/Year (millions) LCU(millions) Atlas rrp Source
1960- 64 21.962 58.306 7.732 12.199 229/518
1965-69 33.094 B6.255 11.438 18.047 229/589
1970 45.060 99.958 13.255 20.914 229
1971 48.018 117.616 15.596 2.1.609 229/589
1972 54.869 132.426 17.560 27.707 229
1973 63.925 140.294 18.604 29.354 229
1974 64.547 121.840 16.157 25.492 229
1975 74.985 126.720 16.804 26,513 229
1976 82.926 117.872 15.630 21662 229
1977 108.345 131.710 17.465 27.558 229
1978 151.537 178.675 23.693 37.384 229
1979 177.825 166.707 26.084 41.157 229
1980 152.057 152.057 20.163 31.815 292
1981 165.739 149.990 19.889 31.382 798
1982 179.416 146.942 19.485 30.744 798
1983 171.288 129.274 17.142 27.048 798
1984 146.917 100.353 13.307 20.997 798
1985 - .. .. .
1986

1960-6-4: 1964 1965-69: 1965, 66, 67, 68 & 69
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Personnel Comments:
The indicator series represents all research
institutes under the jurisdiction of the Scientific
Research Division of the Ministry of Agriculture,
the Veterinary Services Department of the
Ministry of Agriculture, the Coffee Rescarch
Foundation, the Tea Institute, the
National Irrigation Board, the Kenva Agricultural
Research Institute, and the Kenva Veterinary
Research Institute. During 1987 all public (non-
university) agricultural rescarch institutes were
finally integrated into the Kenvan Agricultural
Research Institute (KARD. Explicitly not included
in the
international agricultural rescarch institutes.

Source 33, Table 2, indicates that over 100

graduates were recruited into the svstemin 1981,

Research

indicator scries are universities and

Source 33 gives the Tollowing figures for 1982 15
PhD's, 242 MSc's, 284 BSe's, and 72 expatriates,
which totals to 613 rescarchers. According to the
same source, this figure included a) 25 rescarchers
for whom the academic degree was not known
and b) an unknown number of rescarchers who
were on study Teave. Available evidence supposts
that this unknown number is likely to be high.
For these reasons, the 1982 figure given by source
33 was not included in the indicator series.

Expenditure Comments:
The expenditure indicators up to 1980 are based
on source 229 and include the Scientific Research
Division and the Division of Veterinary Services
of the Ministry of Agriculture, the Coffee
Rescarch Foundation, the Tea Rescarch Institute,
the National Irrigation Board, the Kenyan
(formerly East African) Agriculture and Forestry
Research  Organization, and  the Kenyan
(formerly East African) Vueterinary  Research
Organization. From 1981 on, the fipures from

source 798 include a compatible set of
organizations.

Sources:
0051 ISNAR. A Report to the Government 2f Kenya:

Kenya's National Agricultural Research Systenr.
The Hague: ISNAR, September 1981,

Jamicson, Barbara M. "Resource Allocation to
Agricultural Rescarch in Kenya from 1963 to
1978." PhD diss., University of Toronto, Canada,
1981.
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Wang'ati, F.J. "Allocation of Resources to
Agricultural Rescarch: An Inventory of the
Current Situatic: in Kenya." In Resource
Allocation to Agricultural Research. Proceedings
of a workshop held in Singapore 8-10 June 1981,
edited by Douglas Daniels and Barry Nestel, PpP-
27-31. Ottawa: IDRC, 1981.

East African Academy. Research Services in East
Africa. Nairobi: Fast African Publishing House,
1966.

Kassapu, Samucl. Les Dépenses de la Recherche
Agricole dans 34 Pays d"Afrigue Tropicale. Paris:
Centre de Développement de 'OCDE, 1976.
Muturi, S.N. Personal communication. Director of
Rescarch Development, Ministry of Research,
Science and Technology. Nairobi, January 1988.
Muturi, Stachys N. Training in the CGIAR
System: The Case of Kenya. Rome: CGIAR - TAC,
October 1984,
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Bengtsson, Bo, and Tedla Getachew, eds.
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| Korea, Republic of

TR
e T

Personnel
Period/Ycar PhD MSc BSc Subtotal Expat Total Source
1960-64 . . . .. . 521 176/10
1965-69 . . . . . 747 10
1970 - . . - . 864 17
1971 . . . . . 757 17
1972 . . . - . 831 17
1973 .. - . - . 969 17
1974 .. .. . . . .
1975 . . . . . 992 17
1976 . . v . . 998 17
1977 . . . . .- 911 17
1978 . . . . . 1029 17
1979 . . . . .- 1027 17
1980 . . . . . 1296 17
1981 . . . .- . 1334 17
1982 . . . . . 1361 17
1983 155 308 583 1136 237 1373 17
1984 .. .. .. .. . i
1985
1986
1960-64: 1962 & 63 1965-69; 1966, 68 & 69
Expenditure LCU = Won
Constant 1980 US$ (millions)
Current 1L.CU Constant 1980
Period/Year (millions) LCUmillions) Atlas rep Source
1960-64 187.550 3388.517 5.694 8.650 10
1965-69 1083.000 8330.7069 13.999 21.265 10
1970 1652.300 10457.595 17.573 26.694 17
1971 2193.200 12184444 20.475 31.102 17
1972 2427.800 11560952 19.427 29.510 17
1973 2125.300 8929.832 15.006 22.794 17
1974 2765.600 8979.221 15.089 22.920 17
1975 3697.700 9530.155 16.015 24.327 17
1976 4836.100 10377 .897 17.439 26.491 17
1977 5830.100 9081.153 15.260 23,181 17
1978 7022.300 10623.752 17.852 27.118 17
1979 9142.900 11414.357 19.181 29.136 17
1980 12012.600 12012.600 20.186 30.663 17
1981 14037 .900 12150.23G3 20.418 31.015 17
1982 19098.5800 15414.689 25.903 39.347 17
1983 27145400 21290.510 35.777 54.346 17
1984 28103.473 21114.555 35.481 53.897 842
1985 38501.750 27599.819 46.883 71.217 842
1986 46435.270 32932.816 55.341 84.064 842

1960--64: 1960 & 64 1965-69: 1968
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Personnel Comments:

The 1983 figure (source 17) has been constructed as follows:

PhD MSc BSc Sub Exp Total
MAF/RDA - - - - 221 221
Agricultural Science Institute 25 88 69 182 - 182
Farm Management Bureau 1) 19 28 57 - 57
Veterinary Rescarch [nstitute 12 24 15 51 - 51
Agricultural Mechanization Institute 1 10 17 28 - 28
wheat and Barley Research Institute 7 19 2 28 - 28
Agr. Chemicals Research Institute 8 13 12 33 - 33
Crops Experiment Station 0 26 9 35 - 55
Honam Crop Experiment Station 6 23 42 71 - 7
Yeongam Crop Experiment Station 10 1 25 56 - 56
Horticultural Experiment Station 13 22 40 75 - 75
Sericultural Experiment Station 8 10 10 28 - 28
Livestock Experiment Station 18 26 21 0 - 65
Alpine Experiment Station 0 9 0 22 - 2
Cheju Experiment Station 0 9 7 16 - 16
Rural Nutrition Institute 2 8 6 16 -~ 16
Subtotal MAF/RDA 141 339 303 783 221 1004
Fisheries Rescarch De relopment
Center (MAF/NFA) 6 23 50 79 0 79
Agricultural Engincering Rescarch
Center (MAF/ADC) 0 8 18 26 0 26
Forest Rescarch Institute (MHA/FA) 3 24 155 182 16 198
Institute of Forest Genetics (MHA/FA) 5 4 57 6& 0 66
Total 155 398 583 1136 237 1373

Some effort was made to resolve apparent
internal inconsistencies in the responses to
various parts of the ISNAR, IFARD & AOAD
questionnaire. The most likely reconstruction has
been presented here. Part A of the questionnaire
included only those institutes under the Rural
Development Administration (RDA) of the
Ministry of Agriculture and Fisheries. In part C,
the number of expatriate researchers working a.
RDA institutes were not indicated, while part A
notes 221 expatriate researchers. Adding these 221

expatriate rescarchers to the total sum of part C
gives a total of 1373 researchers which
corresponds, as ii should, to the 1374 researchers
listed in part B.

The pre-1983 figures given by source 17
seem lo include RDA plus four additional
institutes as indicated in the table above.

Source 842 provided the following
breakdown of the total number of RDA-only
researchers:

PhD MSc BSc Subtotal Expat Total
1970 7 61 559 627 178 805
1975 52 123 620 795 64 859
1980 81 150 520 791 69 860
1984 141 419 425 985 19 1004
1987 199 539 232 970 61 1031




Source 842 also provided a 1987 figure of 1594
researchers, covering RDA plus the four other
institutes. This figure was broken down as
follows: 224 PhD's, 711 MSc's, 519 BSc's, and 140
expatriates.

Expenditure Comments:
The 1983 expenditure figure is constructed as
follows:

(1000 Won)
MAF/RDA
Agricultura! Science Institute 2,237,585
Farm Management Burcau 253,750
Veterinary Rescarch Institute 1,273,642
Agricultural Mechanization Institute 490,000
Wheat and Barley Rescarch Institute 657,000
Agr. Chemicals Rescarch Institute 777,253
Crops Experiment Station 1,623,000
Honam Crop Experiment Station 1,436,984
Yeongam Crop Experiment Station 1,168,574
Horticultural Expcriment Station 1,535,617
Sericultural Experiment Station 615,697
Livestock Experiment Station 1,629,000
Alpine Experiment Station 865,000
Cheju Experiment Station 487,593
Rural Nutrition Institute 269,080
Subtotal MAF/RDA 15,315,775
Fisheries Rescarch and Development 5,676,000
ngency (MAF/NFA)
Agricultural Enginecring Rescarch 820,000
Center “MAF/ADQC)
Subtotal MAF 21,811,775
Institute of Forest Genetics (MHA/FA) 1,620,648
Forest Research Institute (MHA /FA) 3,713,000
Total 27,145,423

Parts A, B, and C of the ISNAR, IFARD & AOAD
questionnaire give as total expenditures by NARS
20195, 22221, and 27145 million Won,
respectively. Possible explanations for the
differences are 1) in part A, only the expenditures
of those irstitutes under the Ministry of
Agriculture and Fisheries are included; 2) the
expenditure figure given by part A represents
only the government contribution to NARS,

265

while in part C other sources like sale of products
are included; 3) part B refers to recurrent
expenditures only. Because of the detailed
information given in this particular case by the
institutional-level responses contained in part C
of the questionnaire, the sum total of these
institutional-level responses is the most likely
aggregate estimate.

Acronyms and Abbreviations:
MAF/RDA: Ministry of Agriculture and Fisheries —
Rural Development Administration
MAF/NFA: Ministry of Agriculture and Fisheries -
National Fisheries Administration
MAF/ADC: Ministry of Agriculture and Fisheries -
Agricultural Development Corporation
MHA/FA: Ministry of Home Affairs - Forestry
Administration

Sources:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

ISNAR, IFARD & AOAD. Survey of National
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Moseman, Albert, ed. National Agricultural
Rescarch Systems in Asia. Report of the Regional
“eminar held at the India International Centre,
New Delhi, India, March 8-13, 1971. New York:
ADC, Inc., 1971.

Yun Cho, Chac. Personal communication. Director
Ceneral, International Technical Cooperation
Center - Rural Development Administration.
Suweon, Republic of Korea, March 1988,
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| Kuwait

Personnel

Period/Year

PhD MSc BSc

Subtotal Expat

Total Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

12

12 843

1960-64:

Expenditure

1965-69

LCU = Kuwaiti Dinars

Period/Year

Current L.CU
(mtliions)

Constant 1980
LCUmillions)

Constant 1980 US$ (millions)

Atlas

rep Source

1960-64
1965-6Y
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
198()
1981
1982
1983
1984
1985
1986

1960-64:

1965-69
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Personnel Comments:

The 1983 and 1986 figures represent the
Agriculture Affairs and Fish Resources Authority
(AATFRA) within the Ministry of Public Works.
The Kuwait Institute for Scientific Research is
mentioned as also doing some agricultural
research but no data are available. For 1982,
source 27 gives a total of 239 graduate research
stztf in the "Agricultural Experiment Station” in
the Ministry of Public Works. In the light of other
information which is available, this figure
appears dubjous.

Sources:

ISNAR, IFARD & AOAD. Survey of National
Agricultural Research Systemis: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Agriculture Affairs and Fish Resources Authority
(AAFRA). Handout submitted during the
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Rainfed Agricultural Information Network
Workshop, Amman, Jordan, 17-20 March 1985.
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Harlow, U.K.: Longman, 1983.

FAQO - Near East Regional Office. Directory of
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East Region. Cairo: FAO - Near Fast Regional
Office, 1979.

FAQO. FAO Near East Regional Studies on
Organization and Administration of Agricultural
Research. Rome: FAO, 1974,

Oram, Peter. "Agricultural Rescarch Objectives
and Prioritics: Constraints to the Development of
Agricultural Research Institutions in Arab
Countries.” Review paper prepared for the first
meceting of the Council for Arab Agricultural
Research, organized by the Arab Fund for
Economic and Social Development, Kuwait, 23
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Laos, P.D.R.

Personnel

Period/Year

PhD MSe BSc Subtotal Expat Total Source

1960)--6-4
1965-69
1970
1971
1972
1673
1974
1975
1976
1977
1978
]()7()
1980
1981
1952
1UR3
1954
1985
1986

1960-64:

Lxpenditure

1965-69:

LCU = Kip

Period/Year

Constant 1980 US$ (millions)

Current 1L.CU Constan: 1980
(millions) LCU{millions) Atlas rrp Source

1960 64
1965 -69
1970
1971
1472
1973
1974
1973
1976
1977
1978
197y
1980
1981
1982
1983
1984
1985
1986

1960-64:

1965-69:
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Personnel Comments:

Source 590 reports, for the year 1980, 82 scientists
and engineers with an educational training in
agricultural sciences. The number working in
agricultural research is not given, but is thought
to be low.

Source 817 reports 62 researchers at Centre
National de Recherche Agronomique (CNRA) in
1987, of which 3 held a PhDD degree, 18 a MSc, and
31 a BSe, and 10 were expatriates.

Expenditure Comments:
The only expenditure figure available is from
source 10 and is given directly in US dollars (1972
USS 467,000). A lack of exchange rates for Laos
means this expenditure figure cannot be

converted into local currency units.
Total budget of CNRA in 1987 was
estimated at US$ 750,000 in 1987 (source 817).

Sources:

0010 Boyce, James K., and Robert E. Evenson. National
and International Agricullural Rescarch and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

Additional References:

0590 UNESCO. Science and Technology in Countries of
Asia and the Pacific. Science Policy Studies and
Documents No. 52. Paris: UNESCO, n.d.

0817 Giacich, Walter. "Document de Projet Révisé
UNDP/FAO/Lao/82/011." Vientiane, Lao, June
1987. Mimco.
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Lebanon

T .

Personnel

Period/Ycar PhD MSe BSc Subtotal Expat Total Source

1960)--64 . . " . . R
1965-69 . . . " " 71 10
1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1960 -64: 1965-69: 1967

Expenditure LCU = Lebanese Pounds

Constant 1980 US$ (millions)
Current 1.CU Constant 1980 T e
I'eriod/Year (millions) L.CU(millions) Atlas rep Source

1960- 6
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980)
1981
1982
1983
1984
1685
1986

1960-64: 1965-69:
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Personnel Comments:

Source 27 lists 28 graduate research staff in the
Faculty of Agricultural and Food Science,
American University of Beirut, in 1982, and
source 744 lists 75 graduate research staff for 1985.

0010

0027

0173

0174

0407

Sources:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Developmient Council, Inc., 1975.

Additional References:

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

FAO - Near East Regional Office. Dircctory of
Agricultural Research Institutions in the Near
East Region. Cairo: FAO - Near East Regional
Office, 1979,

FAO. FAO Near East Regtonal Studies on
Organization and Administration of Agricultural
Research. Rome: FAQ, 1974,

Watson, J.M. “Comparative Study of
Agricultural Rescarch Organisation and
Administration in the Near East Region." Paper
presented at the Workshop on Organization and
Administration of Agricultural Services in the
Arab States, Cairo, 2-15 March 1964,

Centre International de Hautes Etudes
Agronomiques Méditerranéennes.

0417

0422

0744

1831

0865

"Séminaire sur I'Orientation et I'Organisation de
la Recherche Agronomique dans les Pays du
Bassin Méditerranéen, Istanbul, 1-3 December
1986." Centre International de Hautes Etudes
Agronomiques Méditerranéennes, Paris, December
1986. Mimeo.

Haidar, Wael. "La Recherche Agronomique au
Liban." Paper presented at the Séminaire sur
I'Orientation et I'Organisation de la Recherche
Agronomique dans les Pays du Bassin
Méditerranéen, Centre International de Hautes
Etudes Agronomiques Méditerranéennes, Tstanbul,
1-3 December 1986.

Casas, Joseph. "Les Ressources Humaines et
Financiéres dans les Pays du Bassin
Meditérranéen." Preliminary table. ISNAR, The
Haguc, 1986. Mimco.

Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.:
Longman, 1986.

FAQ. Report of an Expert Consultation on
Agricultural Extension and Research Linkages in
the Near East, Amman, Jordan, 22-26 July 1985,
Rome: FAO, 1985.

Oram, Peter. "Agricultural Rescarch Objectives
and Priorities: ‘Constraints to the Development of
Agricultural Fescarch Institutions in Arab
Countries.' .leview paper prepared for the first
meeting of the Council for Arab Agricultural
Rescarch, organized by the Arab Fund for
Economic and Social Development, Kuwait, 23
March 1988.



Lesotho

Personnel

N ]
m

Period/Year PhD MSe BSc

Subtotal Expat Total Source

1960-64

1965 -69

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983 . . .
1984 0 3 6
1985 . - .
1986

10
286/10

N W W=
N
&

589

1960-64: 1961 1965-69: 1965 & 66

Expenditure

LCU = Maloti/South African Rands

Current L.CU Constant 1980
Period/Year (millions) LCU(millions)

Constant 1980 US$ (millions)

Atlas rrp Source

196064 - .
1965-69 0.029 0.093
1970 . .
1971 0.097 0.260

1984 3.185 2.093

0.108 0.269 589
0.300 0.750 589

2415 6.043 4

1960-64: 1965-69: 1966



Personnel Comments:
The 1984 figure refers to the Research Division of
the Ministry of Agriculture. The Research
Division in its present form was established in
1979, having previously been part of the Crops
Division since 1952.

Expenditure Comments:

The 1984 expenditure figure refers to the
Research Division of the Ministry of Agriculture.
The figures given by source 589 refer to the
Agricultural Research Station only. According to
information contained in source 4, it appears that
the Agricultural Rescarch Station accounts for
most of the research activity within the Research
Division of the Ministry of Agriculture.

Sources:

SADCC, and DEVRES, Inc. Agriculliral
Research Resource \ssessment in the SADCC
Countries, Volume 1: Country Report 1esotho.
Washington, D.C.: DEVRES, Inc., January 1985,
Boyee, James K., and Robert I Evenson. National
and International Agri-ultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

Oram, Peter AL, and Vishva Bindlish., Resonree
Allocations 1o National Agricultural Rescarch:
Trends i the 19705 The Hague and Washington,
D.CHISNAR and [FPRI, November 1Us].
UNESCO. National Science Policics in Africa.
Science Policy Studies and Documents No. 31,
Paris: UNESCO, 1974

Commonwealth Agricultural Burcaux (CAB),
List of Research Workers in Aericulture, Animal
Health and Forestry in the Commonceealth and
i the Republic of Ireland 1966, Slough, England:
CAB, 1906.

Kassapu, Samucl. Les Dépenses de la Recherche
Agricole duns 34 Pays d'Afrigue Tropicale. Paris:
Centre de Développement de TOCDE, 1976,

0004

0010

0016

0266

(286

0589

Additional References:

SADCC, and DEVRES, Inc. Agricuitural
Rescarch Resource Assessmenl in the SADCC
Countries, Volume 10 Regional Analysis and

0002

0023

0027

0073

0163

0175

0236

0360

0385

(H45

043¢,

0532

(653

Strategy. Washington, D.C.: DEVRES, Inc.,
January 1985,

Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Overview. Working Paper
No. 4. The Hague: ISNAR, October 1985,
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes,
Harlow, U.K.: Longman, 1983,

Oram, Peter A, and Vishva Bindlish.
“Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” [FPRI,
Washington, D.C, January 1984. Mimeo.
CGIAR. "National Agricultural Research.”
CGIAR, Washington, D.C., 1985. Mimeo.
Cooper, SLG.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Burcau, 1970.

Setai, Bethuel. "Assessment of Future Trained
Manpower Reguirements in the Agricultural
Scctor of Lesotho.” FAQ, Rome, 1983. Mimco.
Cooper, St.0.C. "Towards Trained Manpower for
Agricultu.al Research in Africa.” Paper
presented at the Conference on Agricultural
Research and 'roductiv nin Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August-4 September 1971.

SADCC, and DEVRES, Inc. SADCC Region
Agricultural Research Resource Assessment -
Data Base Munagement Information System:
Diskettes and User’s Guide, Printouts.
Washington, D.C.: SADCC, and DEVRIS, Inc.,
n.d.

Swanson, Burton E., and Wade H. Reeves.
"Agricultural Research Eastern and Southern
Africa: Manpower and Training.” World Bank,
Washington, D.C., August 1986. Mimeo.
Kyomo, M L. "Agricultural Research in Eastern
and Southern Africa: Issues and Priorities.”
Southern African Centre for Cooperation in
Agricultural Rescarch of SADCC, Gabarone,
Botswana, 1986. Mimeo.

UNESCO Ficld Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970.
Webster, B.INL Tidex of Agricultural Research
Institutions and Stations in Africa. Rome: FAQ,
n.d.


http:Agricultt,.al

Liberia

__
Personnel
Period/ Year PhD MSc BSc Subtotal Expat Total Source
196064 .. . .. .. .. .
1965--69 . . .. . .. 11 653
1970 .. . .. . . 5 532
1671 .. .. .. . .. .
1972 . .. . . . 15 431
1973 v
1974 . .. . . .- ..
1975 . . . . . 19 16
1976
1977
1978
1979
1950
1981
1982 .. e . . . ..
1983 . . - . . 31 86
1984 5 8 10 23 9 32 133
1985 .. . . . . 36 466
1986
1960-6.4: 1965-69: 1966
Expenditure LCU = Liberian Dotlars
Constant 1980 US$ (millions)

Current LCU Constant 1980 e e e
Perind/Year (millions) LCU(millions) Atlas rrepe Source
1960 -6 .. .. .. ..
1965- 69 0.160) .371 0.371 0.515 175
1970 0.139 0.317 0.316 0,410 443
1971 0.144 0.327 0.327 0.455 443
1972 0.134 ().292 (.292 (1.406 443
1973 0.155 0.313 0.312 0.435 443
1974 0.354 0.597 (.596 0.029 443
1975 0.441 0.611 0.610 0.8:49 16
1976 .. .. .. .
1977
1978
1979
1960
1981
1982 .. .. .. .
1983 3.867 3.844 3.838 5.340 133
1984 3.856 3.711 3.706 5.155 133
1985 .. .. .. .
19R6

1960-6.1: 1965-69: 1965
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Personnel Comments:;

The indicator series includes only the Central
Agricultural Experiment Station (CAES), also
cited as the Central Agricultural Research
Institute (CARJ* According to source 443, around
1970 CAES "was more or less in a slate of
suspended animation.” At that time FAQ assisted
in a reorganization and revival of CAES. This
may explain the dip in the time series for 1970. In
addition to CAES or CARI, the following Liberian
agricultural rescarch units can be identified: 1)
the Botanical Rescarch Department of the
Firestone Plantations Company. This privately
funded research unit (about US$ 250,000 a year)
not only undertakes rubber-related research but
has also research programs on other commercial
crops. The number of researchers at the Botanical
Research Department has declined over the years
from 5 researchers in 1970 to 3 in 1985. 2) The
College of Agriculture and Forestry of the
University of Liberia, where the number of
teacher-researchers has increased from 19 in 1970
to 31 in 1985 (sources 532 and 86). No indication is
given of the amount of time spent on rescarch by
these teaclier-researchers. 3) WARDA (West
African Rice Development Association), whick,
according to source 86, had a scientific staff of 51
in 1982. A large proportion of its research is
decentralized and conducted in different West
African countries. For cansistency reasons, the
first two research units were excluded from the
series, while WARDA was not included because
of its international or regional character.

Expenditure Comments:
The expenditure series refer to CAES ar CARI
only.

Sources:

Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Rescarch:
Trends in the 1970s. The Hagie and Washington,
D.C.: ISNAR and IFPRI, November 1981.

World Bank. "West Africa Agricultural
Research Review - Country Studies." World
Bank, Washington, D.C., 1985. Mimco.

FAO. Repart of & Review Mission: Agricultural
Research in Liberia. Rome: FAO, june 1984,

0016

0086

0133

0175

431

0443

0166

(532

0653

0010

0023

0027

0068

0073

0088

0089

0095

Cooper, 5t.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Burecau, 1970.

Current Agricuitural Rescarch Information
System (CARIS). Directory of Agricultural
Rescarch Institutions and Projects in West Africa
- Pilot Project 1972-73. Rome: FAQ, 1973,

UNDP, and FAO. Report to the Government of
Liberia. Agricultural Rescarch Organization.
Project Report No. TA 3299. Rome: FAQ, 1974,
World Bank — West Africa Agricultural Research
Review Team. "National Agricultural Research
Systems (NARS): A Regional Appraisal and
Selected Issues.” World Bank, Washington, D.C,,
August 1986. Mimco.

UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: U~ 35CO, 1970.
Webster, B.N. Index of Agri .ltural Rescarch
Institutions and Stations in ,.frica. Rome: FAQ,
nd.

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Exten-ion Programs. New York: Agricultural
Development Council, Inc., 1975,

Bennell, Paul. Agricultural Rescarchers in Sub-
Saharan Africa: An Ouverview. Working Paper
No. 4. The Hague: ISNAR, October 1985.
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Crganizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Lorgman, 1983,

Conte, Stephan. "West Africa Agricultural
Rescarch Data Base Building Task: Termination
Report.” World Bank, Washington, D.C., 1985.
Mimco.

Oram, Peter A., and Vishva Bindlish.
"Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities." IFPRI,
Washington, D.C., January 1984. Mimco.
Swanson, Burton E., and Wade H. Reeves.
“Agricultural Rescarch West Africa: Manpower
and Training." World Bank, Washingtlon, D.C,,
November 1985. Mimco.

Oram, Peler. "Report on National Agricultural
Research in West Africa.” IFPR], Washington,
D.C., Februarv 1986. Mimco.

FAQ - CARIS. Agricultural Research in
Developing Countries — Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978.



0163

0165

0266

0260

CGIAR. "National Agricultural Research.”
CGIAR, Washington, D.C., 1985. Mimco.
Evenson, REE., and Y. Kislev. Agricultural
Reserrchi and Productivity. New Haven: Yale
Uriversity Press, 1975,

UINESCO. National Science Policies in Africa.
Science Policy Studies and Documents No, 31,
Faris: UNESCO, 1974,

Cooper, SL.G.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa.” Paper
presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Assuciation for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August— September 1971,

0400

0589

0852

0886
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UNESCO. The Promotion of Scientific Activity
in Tropical Africa. Science Policy Studies and
Documents No. 11, Paris: UNESCO, 1969,
Kassapu, Samuel. Les Dépenses de ln Recherche
Agricole dans 34 Pays d’Afrigue Tropicale. Paris:
Centre de Développement de 'OCDE, 1976.
Evenson, Robert B, and Yoav Kislev. Invesiment
in Agricultural Research and Extension. A Survey
of International Data. Center Discussion Paper
No. 124, New Haven, Connecticut; Economic
Growth Center, Yale University, August 1971,
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Rescarch and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507~
521.
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»Libyan Arab Republic

Personnel

Period/Year PhD MSce BSc Subtotal Expat Total Source

1960-64

1965-69

1970

1971

1972

1973

1974

1975 . . .- . .- .
1974 . . .- . . 112 95
1977 . . . .
1978

1979

1980

1981

1982

1943

1984

1985

1986

1960-64: 1965-69

Expenditure LCU = Libyan Dinars

Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU(millions) Atlas PPP Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1960-64: 1965-69:



The 1976 figure includes the Agricultural
Research Center,

Personnel Comments:

the Arab Development

Institute, and the Council for Nutrition Affairs
and Marine Wealth.

0010

0016

0027

0094

0165

0173

0174

Sources:

FAQ - CARIS. Agricultural Rescarch in
Developing Countries — Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978.

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Exlension Programs. New York: Agricultural
Development Council, Inc., 1975.

Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981.
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations anid
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 19¢3.

FAO - Near East Regional Office. Directory of
Agricultural Rescarch Institutions in the Near
East Reyion. Cairo: FAG - Near East Regional
Office, 1979.

Evenson, RE, and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

FAO. FAU Near East Reyional Studies on
Organization and Administration of Agricullural
Research. Rome: FAO, 1974,

Watson, .M. "Comparative Study of
Agricultural Research Organisation and
Administration in the Near Fast Region.”

0175

0266

0360

(865

0886
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Paper presented at the Workshop on
Organization and Administration of Agricultural
Services in the Arab States, Cairo, 2-15 March
1964

Cooper, St.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Bureau, 1970.

UNESCO. National Science Policies in Africa.
Science Policy Studies and Documents No. 31.
Paris: UNESCO, 1974.

Cooper, St.G.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa.” Paper
presented at the Conference on Agricultural
Rescarch and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August—4 September 1971.

UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970.
Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971,
Oram, Peter. "Agricultural Rescarch Objectives
and Priorities: Constraints to the Development of
Agricultural Research Institutions in Arab
Countrics.” Review paper prepared for the first
meeting of the Council for Arab Agricultural
Research, organized by the Arab Fund for
Economic and Social Development, Kuwait, 23
March 1988.

Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507-
521.



.‘-':Madaga'scar

Personne!
I'eriod/Year PhD MSc BSc Subtotal Expat Total Source
196064 .. . . . . .
1965-69 . . . . .. 60 175
1670 . . . . . 67 532
1971 . . . . . 70 266
1972 .. .. .. . . ..
1973 . . . 12 60 72 37
1974 . . . .. ..
1975 . . . . . .
1976 . . . . . 46 95
1977 .. . .. .
1978
1979 . . . . .. .
1980 . . . - 51 237
1981 . . . . . ..
1982 -13- 56 69 6 75 37
1983 9 13 39 61 7 68 17
1984 . . . . .. .
1985 -43- 48 91 12 103 271
1986 -51- 47 98 19 117 271
1960-64: 1965-69: 1967
Expenditure LCU = Malagasy Francs
Constant 1980 US$ {millions)

Current LCU Constant 1980 —
Period/ Year (millions) LCU (millions) Atlas PrP Source
1960-64 330.100 "144.164 5.059 8.514 266
1965-69 665.500 1824.123 8.066 13.573 175/37
1970) 695.263 1742.329 7.705 12.965 266
1971 .. .. .. ..
1972 .. . .. .
1973 976.725 2049.977 9.065 15.254 589
1974 618.000 1055.697 4.668 7.855 17
1975 856.000 1397.483 6.1%0 10.399 17
1976 1029.000 1527.650 6.755 11.367 17
1977 1071.000 1464.226 6.475 10.895 17
1978 1344.000 1721.034 7.610 12.806 17
1979 1249.000 1436.436 6.352 10.689 17
1980 1351.000 1351.000 5.974 10.053 17
1981 1007.000 816.045 3.60y 6.072 17
1982 1128.000 706.767 3.125 5.259 17
1983 1840.000 962.343 4.255 7.161 17
1984 2717.000 1296.279 5.732 9.646 17
1985 1776.145 768.561 3.399 5.719 17
1986 1584.751 .. . .. 816

1960 -64: 1960 1965-69: 1967 & 69


http:1776.1.15

Personnel Comments:
The table below presents construction details for
the pre-1974 indicators. It is clear that French
overseas agricultural research organizations
played a predominant role in agricultural
research in Madagascar during this period.

281

Expenditure Comments:
The post-1974 figures represent FOFIFA only. The
table below gives construction details for the pre-
1974 figures.

1960 1967 1969 1970 1973

. ) CTFT  22.000 91.275 107.750

1966 1967 1970 1971 1978 Lo enoon 134500 227.500

iFAC 2.000 40600 56.350

[C;]“hi'{‘” '32 ]fj ]g IFCC  31.000 79100 132.200

A N : 3 IRAM 180000 285300 366.000

oS 2 > . IRCT  35.100 52805  69.125

AL i ” “ IRHO 11623 17.800

5

:ggo ? 3 ; Total 330100 626.000 705.000 695263 976.725

Source 653 175 532 448 37

According to source 532, ORSTOM's reseurch
effort in Madagascar was focused in two staiions
and involved a total of 67 cscarchers in
Madagascar in 1970. However, it is not clear
which par' f ORSTOM's research activities were
agriculturally related. Because of this uncertainty,
and with access to only limited information,
ORSTOM'’s activities were excluded from the
time series.

The post-1974 personnel figures refer to
FOFIFA (the National Center for Appliced
Rescarch on Rural Development). FOFIFA was
established in 1974 to centralize all agricultural
research in a single national orgarization. It took
over all the physical facilities of thc research
centers previously operated by the French
research institutions and by the Ministry of Rurai
Development. FOFIFA falls under the Ministry of
Rural Development and Agrarian Reform and
under the Ministry of Higher Education and
Scientific  Rescarch. Within TOFIFA  the
following rescarch departments can be identified:
‘Département de Recherches Agroromiques’,
‘Département de Recherches Zootechniques et
Vétérinaires' and "Département de Recherches
Chimie, Technologie, Machinisme et
Hydraulique'.

Acronyms and Abbreviations:

CTFT: Centre Technique Forestier Tropical

FOFIFA: (National Center for Applied Research on
Rural Development)

IEMVT: Institut d'Elevage et de Médicine Vétérinaire
des Pays Tropicaux

IFAC: Institut Francais de Recherches Fruitieres Outre-
Mer

IFCC: Instituy Frangais du Café, du Cacao et autres
plantes stimulantes

IRAM: Institut de Recherches Agronomiques a
Madagascar

IRCT: Institut de Recherches du Coton et des Textiles
Exotiques

IRHO: Institut de Recherches pour les Huiles et
Oléagineux

ORSTOM: Office de la Recherche Scientifique et
Technique Outre-Mer

Sources:

M7 ISNAR, IFARD & AOAL. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

0037 ISNAR. Rapport au Gouvernemen! de la
Repoblika  Demokratika Malagasy: La
Recherche Agricole a Madagascar - Bilan e
Perspectives du FOFIFA. The Hague: ISNAR,
August 1983.

0095 FAO - CARIS. Agricultural Research in
Dcveloping Countries ~ Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978,
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0175

0237

0266

0271

0532

0589

0816

0010

0014

0016

0023

0026

Cooper, St.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Bureau, 1970.

World Bank. "Madagascar Agricultural
Research Subsector Keview.” Report No. 3188-
MAG. World Bank, Washington, D.C. “ctober
1980. Mimeo.

UNESCO. National Science Policies in Africa.
Science Policy Studies and Documents No. 31.
Paris: UNESCO, 1974,

Raharinosy, V., and C.P. Ravohitrarivo.
"Planification et Programmation de la Recherche
a Madagascar (La Recherche Agricole).” Paper
present~1 at the Workshop on Improving
Agricultural Research Organizations and
Management: Progress ana Issues for the Future,
ISNAR, The Harue, 8-12 September 1986.
UNES5CO Field Scien-e Office for Africa. Survey
on the Scientific and Technical Polential of the
Countries of Africu. Paris: UNESCO, 1970).
Kassapu, Samuel. Les Dépenses de Recherche
Agricole dans 34 Pays d"Afrique Tropicale. Paris:
Centre de Développement de TOCDE, 1976,
Saint-Clair, P.M. "Rétlexions sur 'Organisation
et le Fonctionnement Actuels de la Recherche au
FOFIFA." ISNAR, Madagascar, April 1987,
Mimco.

Additional Reference..

Boyce, James K., and Robert . Evenson. National
and International Agricultural Rescarch and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. “Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983. Mimco.

Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981,
Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Overview. Working Paper
No. 4. The Hague: ISNAR, October 1985.

Oram, Peter A., and Mark Gieben. "Document
Summaries.” ISNAR, The Hague, 1984. Mimco.
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Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Oram, Peter A., and Vishva Bindlish.
"Investment in Agricultural Rescarch in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” [FPRI,
Washington, D.C, January 1984. Mimco.
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Malawi

_ _ ]
Personnel
Period/Year PhD MSe BSc Subtotal Expat Total Source
1960 -61 3 3 15 21 .. 21 871
1965- Y 0 0 6 6 20 26 11
1970 -2- 9 11 21 32 11
1971 -2~ 9 1 24 35 11
1972 -3 11 14 24 35 11
1973 - 14 18 20 38 n
1974 -5- 18 23 7 30 11
1975 -8~ 27 35 13 48 n
1976 -8- kR 42 10 52 1
1977 ~13- 36 49 9 58 11
1978 17~ 41 58 7 65 1
1979 -22- 48 70 6 76 1
1950 -22- 50 72 1 73 11
1951 -22- 50 72 3 75 11
1952 4 10 53 67 9 76 11
1983 3 17 64 84 1 85 241
1984 . . . 82 10 92 5
1985 .
1986
1960~ 6:1: 1960, 61 & 64 1965-69: 1965, 66, 67, 68 & 69
Lxpenditure LCU = Kwacha
Constant 1980 US$ (millions)
Current 1L.CU Constant 198() - ————
Period/Year (millions) LCU (millions) Atlas rrp Source
196064 .. .. .. .
1965--69 0.446 0.860 1.005 2174 239
1970 0.877 1.534 1.792 3.876 239
1971 0.746 1.168 1.305 2952 239
1972 0.711 1.165 1.361 2.944 239
1973 (0.457 0.728 0.850 1.840 239
1974 1.057 1.477 1.726 3.733 239
1975 1.079 1.363 1.592 3.444 239
1976 0.843 ).983 1.148 2483 439
1977 1.013 1.1 1.298 2.808 439
1978 1.081 1.183 1.382 2.99() 439
1979 1.366 1.422 1.661 3.593 439
1980) 1.657 1.657 1.936 4.187 439
1981 1.876 1.572 1.837 3.973 439
1982 2.206 1.847 2.158 4.668 439
1983 3.220 2.427 2.835 6.132 439
1984 3.225 2.003 2.340 5.061 439

1985 3.187 2.135 2.494 5.394 439
1986 . o . .

1960-64: 1965-69: 1966, 67, 68 & 69
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Personnel Comments:
These figures refer to the Department of
Agricultural Rescarch within the Ministry of
Agriculture only. Other organizations which
conduct agricultural research are the Department
of Veterinary Services within the Ministry of
Agriculture, the Tobacco Research Authority, the
Tea Rescarch Foundation, the Fisherivs Rescarch
Station, the Forestry Research Institute, and the
Sugar Corporation of Malawi.
organizations together employed appreximately
1981

These

55 full-time equivalent researchers in
(source 3).

Most of the figures in source 11 originated
in source 239,

Expenditure Comments:
These  expenditure refer to o the
Department of Agricultural Rescarch of the
Ministry of Agriculture only. Expenditures by
other research vrganizations (ie, Department of
Veterinary Services, Tobacco Research Authority,
Tea Rescarch Foundation, and Sugar Corporation
of Malawi) amounted to K$ 1.593 million in 1984

(source 5).

figures

Sources:
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Washington, D.C: DEVRES, Inc., January 1955,
ISNAR. Report to the Government of Malawi: A
Review of the Agricultural Rescarch System of
Malawi. The Hague: ISNAR, August 1082,
"Development and Administration ot
Agricultural Rescarch and Its Contribut.on to
Agricultural Development in Malawi” n.d.
Mimeo.

Department of Agricultural Research - Ministry
of Agriculture. Malawi Agricultural Research
Strategy Plin. Malawi: Ministry of Agriculture,
September 19873

Swanson, Burton Fooet al, "An IN TERPAKS Caoe
Stady of the Agricultural Technology System in
Malawl.” INTERPAKS  University of Hlinois,
Urbana, Hlinois, March 1986, Mimeo.
Department of Agricnlture Nyasaland/Maiawi.
Annual Report of the Department of Acriculture
for the Years 195900l 1960061, 1963/04, and
1967768, Part 1. Zomba, Nyvasaland /Malawi:
The Government Printer, various years.
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Malaysia

Personnel

e
) -ile

Period/Year

PhD MSc

BSc Subtotal

Expat

Total

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1952
1983
1984
1985
1986

17
17

1”71 358

66 15
110 171

318 847

27

15

132
171

223

741
862

715/716
285

279/295

244/295

794/276
179/276/134
17

1960-64: 1960

Expenditure

1965-69: 1968

LCU = Ringgits

Constant 1980 USS (millions)
Current LCU

Constant 1980

Period/ Year (millions) LCU (millions) Atlas rrpe Source
196(-64 9.675 17.867 8.061 14.878 715/716
1965-69 " . .

1970

1971

1972 . . . .

1973 42.880 71.989 32,477 59.944 295
1974 57.480 85.592 38.614 71271 295
1975 67.260 103.348 46.625 86.056 295
1976 53.870 73.412 33.119 61.129 295
1977 68.400 87.255 39.365 72.656 295
1978 76.490 92.783 41.859 77.259 295
1979 80.990 86.366 38.963 71916 295
1980) 1(8.652 108.652 49.018 90473 303
1981 .. . .. .

1982 .. .. . ..

1983 144.210 133.035 60.018 110.776 17
1984 . .

1985

1986

1960-64: 1960 1965-69:



Personnel Comments:
The Malaysian Agricultural Research and
Development Institute (MARDI) was created in
1971. This institute took over agricultural
research, which hitherto was executed by several
divisions and departments of the (Federal)
Ministry of Agriculture and by some
semiautonomous orgenizations.
However, some organizations preserved their
independent status, namely, the Rubber Rescarch
Institute (RRIAD, the Forestry Rescarch Institute,

research

287

the Veterinary Research Institute, and the
Fisheries Research lnsitute.

In 1979 the Palm Qil Research Institute
(PORIM) split from MARDI to become an
independent institute. In addition to the research
institutes already mentioned, some agricultural
research is undertaken by the Federal and State
Ministries of Agriculture and by the universities,
For these last two categories no figures are
included in the indicator series.

The table below gives a breakdown to
institute level:

1960 19650 1968 1971 1674 1980 1981 1982 1983
MARDI® k) 13 71 73 155 A(H 411 472 447
PORIM - - - - NA 37 41* 92
RRIM 63 37 ) 1o 167 NA 199 216* 21
FIRI 7 NA NA NA NA NA 43° 45* 54
FORI 14 8 14 137 16° 48 [51] [55) 58
VR 7 u 20 27 29+ NA NA NA NA
Total 132 K7 171 223 367 NA 741 829 862
Sources 715 256 285 295 295 295 794 134 17

716 279 2447 2427 276* 276

1797+

[']= estimated or constructed by authors,

a. Before 1971 the figures given under MARDI are a sum total of several departaents and divisions of the
Ministry of Agniculture and some other organizations, which more or less were taken over by MARDL
b. Omitted from indicator series as institutional-level estimates appear abnormally low.

No information is available on the Veterinary
Rescareh Institute for the more recent years,
while for the earlier years, information on the
Fisheries Rescarch Institute is missing.

In the table below, the 1983 figure has been
broken down to institute level.

PhDd MSc  BSc  Sub Exp  Total
MARDI 55 240 152 W7 0 447
PORIM 26 3l 23 80 12 92
RRIM 84 70 55 29 2 211
FIRI 0 ) 49 54 0 >4
FORI 6 12 39 57 1 58
VRI NA NA NA NA NA NA
Total 171 358 318 B47 15 862

One can divide Malaysia roughly into West
Malaysia (the Peninsular) and East Malaysia
(Sarawak and Sabah on Borneo). The
organizations included in the indicator series are
all based on the Peninsular. MARDI is required to
serve the Peninsular as well as Sarawak and
Sabah, but in general one can say that the
indicators represent Peninsular Malaysia. Because
of the federal-state structure and the fact that the
individual states act rather independently, some
sources report additional agricultural researchers
in Sarawak and Sabah. The table below gives an
overview of the number of agricultural
researchers in these two states within the
respective Ministries of Agriculture.
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1960 1965 1968 1971 1974 1980

Sarawak
PhD 1 2 2 2 2
MSc 1 2 5 6 6
BSc 2 3 10 1 21 28
Total 2 10 14 18 29 36
Sabah
PhD 0 4] 1 0 2
MSc 2 3 4 7
BSc 12 5 11 9 14
Total 14 8 20 13 23
Source 715 286 288 274 244 242
716

Expenditure Comments:
The expenditure figure for 1960, given by sources
715 and 710, include the agricultural research
expenditures of the Department of Agriculture,
RRIM, FIRIL, FORL and VR

The expenditure figures from source 295
include the Malaysian Agricultural Research and
Development Institute (MARDID, RRIM, FOR],
and FIRIL. The 1980 figure includes MARIDI,
RRIM, and the Palm Ol Research Institute of
Malaysia (PORIND. PORIM was established in
September 1979 and, according Lo source 295, now
carries out all palm il rescarch previously
carried out by MARDI.

The 1983 expenditure figure has been
constructed as follows:

Institute (million Ringyit)
MARD! 63400
RRIM 36.820
I'ORIM 23.900
FIRI 7180
FORI 7910
VRI NA
Total 144210

Acronyms and Abbreviations:
FIRL: Fisheries Rescarch Institute
FORI: Forestry Rescarch Institute
MARDI: Malaysian Agricultural Rescarch and
Development Institute
PORIM: Palm Oil Rescarch Institute Malaysia
RRIM : Rubber Resecarch Institute Malaysia
VRI: Veterinary Research Institute

Sources:

0017 ISNAR, IFARD & AOAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR. The Hague,
1985,

0134 Malaysian Agricultural Rescarch and
Development Inctitute (MAKDD. Annual Report
1981, Kuala Lumpur: MARDI, 1985,

0179 The Philippine Council for Agriculture and
Resources Research and Development
(PCARRD), aud IDRC. Agriculture and Resources
Research Munpower Development in South and
Southeast Asin. Proceedings of the Workshop on
Agriculture and Resources Research Manpower
Development in South and Southeast Asia, 21-23
October 1981 and 4-6 February 1982, Singapore.
Los Baios, Philippines: PCARRD, 1983,

0241 Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in the Agricultural
Sciences i the Commonwealth and in the
Repubiic of Ireland 1975. Slough, England: CAB,
1975.

0276 Ministry of Agriculture - Fisheries Division.
Annual Report for 1982, Fisheries Research
Institute, Glugor, Penang. Malaysia: Ministry of
Agriculture, January 1984,

0279 Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1972, Slough, England: CAB,
1972,

0285 Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonweaith amd in the
Republic of Irelond 1969. Slough, England: CAB,
196Y.

0286 Commonwealth Agricuitural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the Commonwealth and
in the Republic of Ireland 1966. Slough, England:
CAB, 1966.
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Mali

Personnel

Period/Year

PhD MSc BSc Subtotal Expat Total Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

9 653
13 532
2 431

12 38 196 246 29 275 384/44

1960-64:

Expenditure

1965-69: 1966 »
LCU = CFA Francs (formerly Mali Francs)

Period/Year

Constant 1980 US$ (millions)

Current LCU
(millions)

Constant 1980

LCU (millions) Atlas PPP Source

1960-64
1965-69
197y
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

2.249 431
1.484 589

2.606
1.720

567.191
374.293

219.503
160.946

3897.620 3166.223 14.546 12,552 68/44

1960-64:

1965-69:
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Personnel Comments:

Mali is a former colony of France. As in many
former French colonies, France continved its
overseas agricultural research program after Mali
gained independence in the early sixties. The
Mali government has only gradually assumed
responsibility for agricultural research. As far as it
has been possible to reconstiuct the development
of agricultural research in Mali, the French
overseas rescarch organizations, IRCT, IFAC, and
IRAT, operated under their own names until
1975 or thercabouts. In the meantime the Mali
government established 1ER within the Ministry
of Production, now the Ministry of Agriculture.
Initially 1ER had only a coordinating role in
agricultural rescarch, but time new
agricultural rescarch stations were established
and the Trench research stations were integrated
into IER. In addition to 1ER, which is mainly
responsible for agronomic research, several small
research units on livestock, forestry, and
Liydrobiology developed over time within
different ministries. In 1980 these rescarch units
were integrated into INRZFH. Only the Centra!
Veterinarian Laberatory (LCV) and Operation
N'Dama Yanfolila (ONDY) did not integrate into
INRZFEL but stayed within the Ministry of Rural
Development.

Besides these national agricultural research
institutes, Mali is host to an QICMA unit and an
[LCA unit. Because of the international character
of these institutes, they were not included in the
indicator serics.

The tables below give am overview of how
the personnel indicators have been constructed.

over

1966 197¢ 1972 1974

IRAT 3 5 11

IRCT 5 7 14
IFAC 0 2 3

IER/DRA - - 2 NA
MP/LHM - 1 1 NA
MRE/CRZ 1 NA NA NA
Total 9 13 24 NA
Source 653 532 431 589

1980 1983
[ER 111 162*
INRZFH NA 85
LCV NA 23
ONDY NA 5
Total NA 275
Source 26 384/44*

Expenditure Comments:
The tables below give an overview of how the
expenditure indicators have been constructed.

1966 1971 1972 1973
IRAT NA NA 76.901 71.125
IRCT 132,720 162465  109.119 56.000
IFAC NA NA 28.912 29.250
IER/DRA - - 2.752 [2.752]
MP/LHM - - 1.819 [1.819]
Total NA NA 219503 160.946
Source 589 589 431 589

1980 1982 1983

1ER 1054.110 2260.098 2012.200*
INRZFH NA NA 1200.000
LCV NA NA 578.000
ONDY NA NA 107.420
Total NA NA 3897.620
Source 26 44 68*/44

['] = estimated or constructed by avthors,

In 1979 the 'Division de Recherche sur les
Systemes de Proeduction Rurale' was established
within IER, in addition to the already existing
'Division de Recherche Agonomique' (DRA). In
quite a few sources only DRA has been included
in the post-1979 figures for IER. This may explain
the conflicting figures given by these sources with
the figures included in the indicator series.



Acronyms and Abbreviations:

IER/DRA: Institut d'Economie Rurale - Division de
Recherche Agronomique

IFAC : Institut Frangais de Recherches Fruitieres
d'Outre-Mer

ILCA: International Livestock Center for Africa

INRZFH: Institut National de la Recherche
Zootechnique, Forestiere ot Hydrobiologique

IRAT: Institut de Recherches Agronomiques Tropicales
ct des Cultures Vivricres

IRCT: Institut de Recherches du Coton et des Textiles
Exotiques

LCV: Laboratoire Central Vétérinaire

MP/LHM: Ministere de la Production - Laboratoire
Hydrobiologique de Mopti

MRE/CRZ: Ministry of Rural Economy - Centre de
Recherches Zootechniques

OICMA: Organisation Internationale contre le Criquet
Migrateur Africain

ONDY: Cperation N'Dama Yanfolila

Sources:
0044 Institut du Sahel, and DEVRES, Inc. Assessment
of Agricultural Rescarch Resowrces in the Sahel,
Volume 11: National Report Mali. Washington,
D.C.: DEVRES, Inc., August 1984,
Conte, Stephan. "West Africa Agricultural
Rescarch Data Basce Building Task: Termination
Report.” World Bank, Washington. D.C., 1985.
Mimco.
Institue du Sahel, and DEVRES, Inc. Sakiel
Region Agricultural Research Resource
Assessment — Data Base Management Information
System: Diskettes and User’s Guide. Printouts.
Washington, D.C.: Institut du Sahel, and
DEVRES, Inc., nd.
Current Agricultural Research Information
System (CARIS). Directory of Agricultural
Research Institutions and Projects in West Africa
- Pilot Project 1972-73. Rome: FAQ, 1973,
UNESCO Field Science Otfice for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970.
Kassapu, Samuel. Les Dépenses de Recherche
Agricole dans 34 Pays d'Afrique Tropicale. Paris:
Centre de Développement de I'OCDE, 1976.
Webster, B.N. Index of Agricultural Rescarch
Institutions and Stations in Africa. Rome: FAQ,
nd.

0068

0384

0431

0532

0589

0653

Additional References:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Rescarch and
=xtension Programs. New York: Agricultural
Development Council, Inc., 1975.
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Judd, M. Ann, James K. Boyce, and Robert E.
Evenson, "Investing in Agricultural Supply.”
Economic Grow th Center, Yale University, New
Haven, Conncecticut, 1983. Mimco.

Oram, Peter A, ar.d Vishva Bindlish. Resource
Allocations to National Agricullural Rescarch:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981.
ISNAR, IFARD & AOAD. Survey of National
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Bennell, Paul. Agricultural Rescarchers in Sub-
Saharan Africa: An Overview. Working Paper
No. 4. The Hague: ISNAR, October 1985,

Oram, Peter A, and Mark Gieben. "Document
Summaries.” ISNAR, The Hague, 1984. Mimco.
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Institut du Sahel, and DEVRES, Inc. Bilan des
Ressources de la Recherche Agricole dans les
Pays dic Suhiel, Volume 1o Analyse ef Stralégic
Régionale. Washington, D.C.: DEVRES, Inc.,
1684,

Oram, Peier A, and Vishva Bindlish.
“Investment in Agricultural Research in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” 1FPRI,
Washington, D.C., January 1984. Mimco.
Institut du Sahel, and DEVRES, Inc. Rilan des
Ressources de o Recherche Agricole dans les
Pays du Sahel, Volume II: Résumés des Ranports
Nationaux. Washington, D.C.: DEVRES, Inc,,
August 1984,

World Bank. "West Africa Agricultural
Rescarch Review - Country Studies. World
Bank, Washington, D.C., 1985. Mimco.
Swanson, Burten E., and Wade H. Reeves.
“Agricultural Rescarch West Africa: Manpower
and Training.” World Bank, Washington, D.C,,
November 1985. Mimco.

Oram, Peter. "Report on National Agricultural
Research in West Africa.” IFPRI, Washington,
D.C,, February 1985. Mimceo.

FAO - CARIS. Agricultural Rescarch in
Developing Countries — Volume 1: Research
Institutions. Rome: FAO -~ CARIS, 1978.
Ministere de I'Agriculture. Rapport Annuel de la
Division de Ia Recherche Agronomique. Mali;
Ministeére de I'Agriculture, 1983.

AID. Country Development Strategy Statement:
Mali. Washington, D.C.: AID, January 1983.
CGIAR. "National Agricultural Rescarch.”
CGIAR, Washington, D.C., 1985. Mimco.
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0165

0175
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Evenson, R.E., and Y. Kislev. Agricultural
Research and P-oductivity. New Haven: Yale
University Press, 1975.

Cooper, St.G.C. Azricultural Research in
Tropical Africa. Kampala: East African
Literature Burcau, 1970.

CIRAD. Coopération Francaise en Recherche
Agronomique: Activités du CIRAD dans les Pays
du Sahel. Paris: CIRAD, March 1985

"Effort Frangais en Faveur de la Recherche
Agronomique dans les Pays du Sahel 1984-1985."
1985. Mimco.

UNESCO. National Science Policies in Africa.
Science Policy Studies and Documents No. 31,
Paris: UNESCQO, 1974.

Cooper, St.G.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa.” Paper
presented at i~ Conference on Agricultural
Rescarch and Produ.tion in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa. 29 August-< September 1971,

Gabas, )ean-Jacques. La Recherche Agricole dans
les Prys Membres du CILSS. Club du Sahel,
September 1986.
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0852

0886

Groupement d'Etudes et de Recherches pour le
Développement de I' Agronomie Tropicale
(GERDAT). Rappcrt Général d’Activité pour
1982. Paris: GERDAT, 1983. 0400 UNESCO. The
Promotion of Scientific Activity in T: pical
Africa. Science Policy Studies ard Decuments No.
11. Paris: UNESCO, 1969.

World Bank - West Africa Agricultural Research
Review Team. "National Agricultural Rescarch
Systems (NARS): A Regional Appraisal and
Selected Issues." World Bank, Washington, D.C,,
August 1986. Mimco.

Casas, Toseph. "Compte Rendu de Mission au

Mali (19-30 Octobre 1987)." ISNAR, The Hague,
December 1987. Mimeo.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Rescarch and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: E~anomic
Growth Center, Yale University, August 1971,
Evenson, Robert E., and Yoav Kislev. “Investment
in Agricultural Research and Extension: A Survey
of Intc.aationa' Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507-
521.



‘Martinique

Personel

Period/Year

PhD MSc¢ BSc¢

Subtotal

Total

Source

1940-64
1965-6%
1970
1971
1972
1973
1974
1975
1976
1977
1978
1079
1980
1981
1982
1983
1984
1985
1986

27

1960-64:

Exper diture

1965-69:

LCU = French Francs

[eriod/Year

Current LCU Constant 1980
(millions) LCU (millions)

Coustant 1980 US$ (miltions)

Atlas

Pre

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1960-64:

1965-69:
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Personnel Comments:
The 1982 figure includes 'Institut de Recherche
Agronomiques Tropicales' (IRAT), 1 researcher,
and 'Institut de Recherches sur les Fruits et
Agrumes' (IFRA), 6 researchers.

Sources:

0027 Harvey, Nigel, ed. Agricultural Research
Centres: A Werld Directory of Organizrtiors and
Programmes. Seventh Editior:, Two Volumes.
Harlow, U.K.: Longman, 1983.



‘Mauritania

Personnel

m ran “Aw

Perivd/Year PhD MSc

BSc

Subtotal E«pat Total

Source

1960-64

1965-69

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982 . .
1983 7 4
1984 .- .
1985

1986

12 - 12

653
532

431/589

384

1960-64: 1965-69: 1966

Exp nditure

LCU =

Ouguiyas

Current LCU
Period/Year {millions)

Constant 1980
LCU (millions)

1960 -64

1965-69

1970

1971 .
1972 24.868
1973 .
1974

1975

1676

1977

1978

1979

1980

1987 .
1982 24.000
1983 .-
1984

1985

1686

Constant 1980 US" (millions)

Atlas rep

Source

53.849

18.072

1.185 1.493

0.398 0.501

431

123/142

1960-64: 1965-69
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The table below gives an overview of the few

The

Personnel “Somments:

scattered observations which could be obtained
from the available sourres.

1966 1970 1972 1974 1580 1983 1985
IFAC? 1 5 3 3 - ~ -
CNRADA(IRAT)P 2 3 2 NA 8 2 7
CNERVS - - - NA NA 6 NA
Subtotal 4 8 5 NA. NA 12 NA
CNROT{LPN) NA 1 NA NA NA 12 NA
Source 653 532 431/589 585 14 384 128

a. IFAC ccased operaticns in the mid-seventies and merged with CNRADA.

b. CNRADA was established in 1¥73 and took over the IRAT {7 .aues ir Kaedi.

¢. In the literature no mention is made of the existence of veter 1y or livesteck research in Mauritania vefore

the creati n ef CNERV in 1973,
d.In 197, ' N was transformed into CNROP.

Expenditure Comments:
table below gives an overview of

1966 1071 1972 1973 1975 1978
IFACa 6.497 12.083 9.067 11.580 - -
ZNRADA{IRATP  NA NA 15.814 NA NA 7.524
CNERVS - - - - 13.000 NA
Subtotal NA NA 24.881 NA NA NA
Source 589 589 431 589 142 14

1979 1980 1981 1982 1953 1984 1985
IFAC? - - - -~ - - -
CNRADA(RAT)P  6.55 3.000 7.000 14.000 14.000 14.000 14.004
CNERVS NA NA NA 10.000* NA NA NA
Subtotal NA NA NA 24.000 NA NA NA
Source 14 128 128 128 128 128 128

142*

For footnotes see the table under personnel comments.

construction details fcr the figures included in
the indicator series.



Acronyms and Abbreviations:

CNERV: Centre Naticnal de I'Elevage et de Recherche
Vétérinaire

CNRADA: Centre National de Recherche Agronomique
ct de Développement Agricole

CNROP: Centre National de la Recherche
Océancgraphique et des Péches

IFAC: Institut Frangais de Recherches Frustieres
d'Outre-Mer

IRAT: Institut de Recherches Agronomiques Tropicales
et des Cultures Vivrieres

LIN: Laboratoire des Péches Nouadibhou

Sources:

0128 FAO. Rapport d'une Mission de Consultant sur la
Recherche Agronomiguc en Republigue Islamique
de Mauritanie. Rome: FAQ, 1985.

0142 Dolle, V., ct al. Etat de I"'Agriculture
Mauritenienne ¢! Objectifs d'une Recherche pour
son Développement. Paris: Ministere des
Relations Extérieures, May 1984.

0384 Institut du Sahel, and DEVRES, Inc. Sahel
Region Agricultural Research Resource
Assessment ~ Data Base Management hiformation
System: Diskettes and User's Guide. Printouts.
Washington, D.C.: Institut du Sahel, and
DEVRES, Inc., n.d.

0431 Current Agricultural Research Information
System (CARIS). Directory of Agricultural
Rescarch Institutions and Projects in West Africa
- Pilot Project 1972-73. Rome: FAO, 1973,

0532 UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countries of Africa. Paris: UNESCO, 1970

0589 Kassapu, Samucl. Les Dépenses de Recherche
Agricole dans 34 Pays d'Afrique Tropicale. Paris:
Centre de Développement de 'OCDE, 1976.

0653 Webster, B.IN. Index of Agricultural Rescarch
Institutions and Stations in Africa. Pome: FAQ,
nd.

Additional References:

0014 Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983. Mimco.

0016 Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1951.
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Bennell, Paul. Agriciltural Researchers in Sub-
Saharan Africa: An Querview. Working Paper
No. 4. The Hague: ISNAR, October 1985.
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

Institut du Sahel, and DEVRES, Inc. Bilan des
Ressources de la Recherche Agricole dans les
Pays du Sahel, Volume I: Analyse et Stratégie
Régionale. Washington, D.C.: DEVRES, Inc., 1984.
Conte, Stephan "West Africa Agricultural
Rescarch Data Base Building Task: Termination
Report.” World Bank, Washington, D.C., 1985.
Mimeo.

Oram, Peter A., and Vishva Bindlish.
“Investment in Agricultural Research in
Developing Couvntries: Progress, Problems, and
the Determination of Priorities." [FPR],
Washington, D.C., January 1984. Mimeco.
Institut du Sahel, and DEVRES, Inc. Bilan des
Ressources de la Recherche Agricole dans les
Pays du Sahel, Volume H: Résumés des Rapports
Nationaux. Washington, D.C.: DEVRES, Inc.,
August 1984,

World Bank. "West Africa Agricultural
Research Keview - Country Studies.” World
Bank, Washington, D.C., 1985. Mimeo.
Swanson, Burton E., and Wade H. Reeves.
"Agricultural Research West Africa: Manpower
and Training." World Bank, Washington, D.C,,
November 1985. Mimeo.

Oram, Peter. "Report on National Agricultural
Research in West Africa.” IFPRI, Washington,
D.C., February 1986. Mimceo.

Institut du Sahel, and DEVRES, Inc. Assessment
of Agricultural Research Resources in the Sahel,
Volume 11I: National Report Mauritania.
Washington, D.C.: DEVRES, Inc., August 1984.
CGIAR. "National Agricultural Rescarch.”
CGIAR, Washington, D.C., 1985. Mimco.
Cooper, St.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Bureau, 197(.

CIRAD. Cooperation Frangaise en Recherche
Agronomique: Activités du CIRAD dans les Pays
du Sahel. Paris: CIRAD, March 1985,

"Effort Frangais en Faveur de la Recherche
Agronomique dans les Pays du Sahel 1984-1985."
1985. Mimco.
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UNESCO. National Science Pulicies in Africa.
Science Policy Studies and Documents No. 31.
Paris: UNESCOQO, 1974.

Cooper, 5t.G.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa." Paper
presented at the Conference on Agricultural
Research and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August—4 September 1971,

Gabas, Jean-Jacques. La Recherche Agricole dans
les Pays Membres du CILSS. Club du Sahel,
September 1986.
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Groupement d'Etudes et de Recherches pour le
Développement de I'Agronomic Tropicale
(GERDAT). Rapport Général d*Activité pour
1982. Paris: GERDAT, 1983.

World Bank — West Africa Agricultural Research
Review Team. "National Agricultural Rescarch
Systems (NARS): A Regional Appraisal ard
Selected Issues.” World Bank, Washington, D.C.,
August 1986. Mimeo.

Evenson, Robert E., and Yoav Kislev. Invesiment
in Agricullural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124, New Haven, Connecticut; Fconomic
Growth Center, Yale University, August 1971,



‘Mauritius

]
Personnel
Period/Year PhD MSe BSc Subtotal Expat Total Source
1960-64 . .. . - .. 28 10
1965-69 . . - . . 36 10
1970 . . . . . 44 532
1971 . . . . . 51 10
1672 . . .. . . 52 10
1973 . . . . . 61 10
1974 . -
1975 . . . . . .
1976 .- . . . .- 89 95
1977 V. .. . . . -
1978 . . . . .
1979 . . . . . .
1980 13 22 37 72 . 72 185/242
1981 . . . . . 94 185
1982 . . . . . 96 185/27
1983 . . . . . 95 432
1984 -30- 78 108 . 108 445
1985 - .. . . v 109 801
1986 . .. . . . 120 801
1960-64: 1951 1965-69: 1966
Lxpenditure LCU = Mauritian Rupees
Constant 1980 US$ (millions)
Current LCU Constant 1980 -
Period/Year (millions) LCU (millions) Atlas Prp Source
196)-614 .. .. .. ..
1965-69 5.000 27.174 3.607 4.438 175
1970 .. - .. ..
1971 6.060 27.297 3.623 4.458 589
1972 . . .. .
1973
1974
1975 .. . .. ..
1976 13.660 26.890 3.569 4.391 17/95
1977 . .. " .
1978
1979
1980
1981
1982 . . . .
1983 45,184 35.081 4,656 5.729 17
1984 46.080 32.985 4378 5.387 801
1985 50.052 33.819 4.489 5523 801
1986 57.963 . .. . 801

1960-64: 1965-69: 1966
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Personnel Comients:
Agricultural research in Mauritius is carried out
by several divisions of the Ministry of
Agriculture, Natural Resources and the
Environment (MANRE) and by the Mauritius
Sugar Industries Research Institute (MSIRD). '™
addition, some agricultural research is
undertaken by the School of Agriculture, the
Forestry Department (1983: 6 researchers, source
432), the Fisherics Department (1983: 5
researchers, source 432), and some parastatal
bodies. The indicator series, however, include
only the Agricultural Services or Department of
Agriculture of MANRE and MSIRIL. There are
some significant classification problems with the
personnel {igures. In the case of the Department
of Agriculture, all professional stalf seem to be

included in the figures, including those who do
not hold a research position but who are more
service oriented (although they hold a title as
scientific officer). Sources 244 and 243 give
considerably lower estimates of the number of
researchers within the Department of
Agriculture. For reasons of consistency over time,
the series include figures which may
overestimate the research personnel capacily rf
the Department of Agriculture. In the case of
MSIRI there were inconsistencies in the way
technical personnel with a university degree had
been classified. In some cases they seem to be
included as researchers, in others not.

The table below gives a breakdown of the
number of researchcrs at the institute level.

1970 1976 1977 1980 1981 1982 1983 1984 1985 1986
MANRE 24 55 14 56 72 69 73 83 81 86
MSIRI 20 34 25 16* (22 27* 22 25 28 34
Total 44 89 392 72 94 96 95 108 109 120
Source 532 95 243 185 185 185 432 445 801 801
242 27

[ | = estimated or constructed by authors.

a. Not included in the indicator series because the MANRE figure appears to be too low.

Sources 17 and 801 provide the staffing

PhD  MSc  BSc  Total  Source figures for the School of Agriculture of the

University of Mauritius, as shown opposite.

1983 ? 7 0 16 17 No indication is given as to how much

1984 106 2 18 301 time university staff spend on research.

1985 10 6 2 18 80

1986 o7 1 18 801 Expenditure Comments:

1986 10 7 1 18 801 The table below gives an institutional breakdown
of the expenditure figures in current LCUs.

1966 1966 1971 1976 1983 1984 1985 1986

MANRE NA NA 3.400 5110 25.072 26.000 27.000 30.000

MSIRI 2,136 NA 2.660 8.550* 20.112 20.080 23.052 27.963

Total NA 5.000 6.060 13.660 45.184 46.080 50.052 57.963

Source 589 175 589 17/95* 17 801 801 801




Various sources (10 and 95) report higher
expenditure figures for some of the years reported
here. According to information contained in
source 589, Lhese may often represent total
MANRE expenditures, inclusive of extension,
animal health, and other nonresearch functions,

Research expenditures by the School of
Agriculture are presented in the table below:

1983 1984 1985 1986 1987
3.8670  1.000 1.000 1000 1.200
Source 17 801 807 801 801

a. This figure probably represents total expenditures by
the School of Agriculture, When compared with the
other years, it SUBECSts that roughly 257, of the total
School of Agriculture expenditures are research
related.

Acronyms and Abbreviations;

MANRE ; Ministry of Agriculture, Natural Resources
and the Environment

MSIRI : Mauritius Sugar Industry Rescarch Institute

Sources:
0010 Boyce, James K., and Robert L. LEvenson, National
and Internationy] Agricultural Research and
Lxtension Programs. New York: Agricultural
Development Council, Inc., 1975,
ISNAR, IFARD ¢& AOAD, Survey of National
Agricultural Research Systems: Unpublished
Queslionnaire Responses. ISNAR, The Hague,
1985.
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations angd
Programmes. Seventh Edition, ‘Two Volumes,
Harlow, UK. Longman, 1983,
FAO - CARIs. Agricultural Research in
Developing Countries — Volume 1: Research
Inustitutions. Rome: FAQ - CARIS, 1978,
Cooper, St.G.C. Agriculural Research in
Tropical Africq. Kampala: Fast African
Literature Bureau, 1970,
Ministry of Agriculture and Natural Resources
and the Environment. Annual Report of the
Ministry of Agriculture and Nalural Resonrces
and the Environment for the Year 1980, 1981, and
1982, Mauritius: Ministry of Agriculture and
Natural Resources and the Environment, various
years,
Commonyealth Agricultural Bureayx (CAB).
List of Research Workers in Agricultural Scipnces
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in the Commonwealth 1981. Slough, England:
CAB, 1981.

FAO. "Trained Agricultural Manpower
Assessment in Africa - Country Report
Mauritius.” FAO, Rome, January 1984, Mimco,
Swanson, Burton E., and Wade 1. Reeves.
"Agricultural Rescarch Eastern and Southern
Africa: Manpower and 'I'raining." World Bank,
Washington, D.C,, August 1986. Mimco.
UNESCO Field Science Office for Afyica. Survey
on the Scientific and Technical Potentig) uf the
Countries of Africa. Paris: UNESTO, 1970,
Owadally, A.L, Personal communication,
Agricultural Services - Ministry of Agriculture,
Fisheries, and Natural Resources, Reduit,
Mauritiug, Fcbnmr_v 1988.

Additional References:

Judd, M. Ann, James K. Boyee, and Rovert E.
Evenson, “Investing in Agricultural Supply.”
Econovnic Growth Center, Yale Univorsily, New
Haven, Connecticut, 1983, Mimeo.

Bennell, Paul. Agricultural Researchers iy Sub-
Sakaran Africa: Ap Overview. Working Paper
No. 4. The | lague: ISNAR, October 1985.
Evenson, RE., and v. Kislev. Agricultural
Research and Productivity. New Haven: Yale
Univcrsity Press, 1975,

Mauritiug Sugar Industry Research Institute
(MSIRD). Annyal Report 1982, Mauritius: MSIR],
1983.

Commonwvealth Agricultural Bureaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealtit and iy the
Ryl of Ireland 1978, Slough, England: CAB,
1978,

Commenwealth Agricultural Purcaux (CAB).
List of Rescarch Workers i the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1975, Slough, Engiand: CAB,
1975,

UNESCO. Nationai Science Palicies iy Africa,
Science Policy Studics and Documents No. 31,
Paris: UNESCO, 1974,

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Worners in the Agricultural
Sciences in the Commonwealth and i the
Republic of Ireland 197, Slough, England: CAB,
1972,

Cemmonwealth Agricultural Bureaux (CAB).
List of Research Workers iy Agriculture, Animgal
Health and Forestry in the Commonwealth ang
n the Republic of Ireland 196, Slougn, England:
CAB, 1966.

Commonwealth Agriculiural Bureaux (CAB).
List of Rescarch Workers in Agriculture, Animal
Health and Forestry in the British
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Commonwealth, the Republic of Sudan and the
Reputlic of Ireland 1959. Slough, England: CAB,
1959.

Cooper, 6t.G.C. "Towards Trained Manpower for
Agricultural Rescarch ip Africa.” Paper
presented at the Conference on Agricuitural
Rescarch and Procuction in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Lbaba, 29 August-4 September 1971

Kassapu, Samuel. v.cs Dépenses de Recherche

Agricole dans 34 Pays d'Afrigue Tropicale. Paris:

Centre de Développement de 'OCDE, 1976
Webster, B.N. Index of Agricultural Research
[nstitutions and Stations in Africa. Rome: FAO,
nd.
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Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.:
Longman,]q%.

Evenscn, Robert E., and Yoav Kislev. Investment
in Agricultural Researcn and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: * conomic
Growth Center, Yale University, / ugust 1971.
University of Mauritius - School of Agriculture.
Research Programme 1982-83. Reduit: Univeisity
of Mauritius, May 1982.

Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Rescarch and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975). 507
521.



‘Mexico

Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
196064 . . . . . 192 10
1965-69 . . . . . 242 10/214
1970 . . . . . 235 26
1971 . . . . . 359 10
1972 . . - . . 474 10
1973 . . . . .
1974 . . . . . .
1975 . . . . . 499 49
1976 v . .. . . .
1977 52 120 409 581 . 581 49
1978 57 156 521 734 .- 73 49
1979 61 197 642 900 . 900 42
1980 72 210 692 974 . 974 49
1981 79 231 696 1006 . 1006 49
1982 76 235 799 1110 . 1110 49
1983 . . . . . .
1984
1985
1986
1960-64: 1962 & 64 1965-69: 1966 & 68
Expenditure LCU = Mexican Pesos
Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (mil'ions) LCU (mill'unz=) Atlas PPP Source
1960-64 24.400 171.379 6.448 12.050 49
1965-69 24.700 147.803 5.561 10.392 49
1970 51.000 258.883 9.740 18.202 49
1971 56.000 269.231 10.129 18.930 49
1972 79.000 357.466 13.449 25.133 49
1973 128.000 512.000 19.263 35.999 49
1974 192.600 625.407 23.530 43.972 49
1975 320.000 901.408 33.914 63.378 49
1976 350.000 823.529 30.984 57.902 49
1977 521.000 940.433 35.382 66.122 49
1978 612.000 947.368 35.643 66.609 49
1979 985.000 1267.696 47.695 89.132 49
1980 1796.000 1796.000 67.571 126.277 49
1981 2647.000 2079.340 78.232 146.198 49
1982 3181.000 1550.951 58.352 109.047 49
1983 .. . . .
1984
1985
1986

1960-64: 1961, 62, 63 & 64 1965-69: 1965, 66, 67, 68 & 69



306

Personnel Comments:

These figures refer to the 'Instituto Nacional de
Investigaciones Agricolas’ (INIA) only. According
to source 26, the following institutes also execute
agricultural research: INIP (300 researchers in
1981), INIF (134 researchers in 1981), INMECAFE
(23 researchers in 1981), Sugar Production
Improvement Institute, Monterrey Institute cf
Technology, and National Institute of Biotic
Resources. No figures are available for these
institutes for years other than 1981, so they have
not been included in the indicator series. In
several sources (e.g., source 10) it is stated that
INIA represents approximately two-thirds of the
National A.gricaltural Rescarch System.

Expenditure Comments:
The expenditure figures refer to 'Instituto
Nacional de Investigaciones Agricolas' (INIA)
only. Agricultural research expenditures by
institutes other than INIA are not negligible. For
1981, source 26 gives the following expenditure
figures:

(million USS)

INIA 85.808
INIP 26.360
INIF 22.590
INMECAFE (0.880

Acronyms and Abbreviations:
INIA: Instituto Nacional de Investigaciones Agricolas
INIF: Instituto Nacional de Investigaciones Forestales
INIP: Instituto Nacional de Investigaciones Pecuarias
INMECAFE : Instituto Mexicano de Café

Sources:
0010 Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.
Oram, Feier A, and Mark Gieben. "Document
Summarics.” ISNAR, The Hague, 1984, Mimco.
Matus, Jaime G., et al. "A Review of the
Collaboration between the National
Agricultural Rescarch System and the
International Research Centers of the CGIAR.”
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Centro de Economia, Colegio de Postgraduados,
Chapingo, Mexico, December 1984, Mimeo.
Venezian, Fduardo L., and William K. Gamble.
The Agricultural Development of Mexico - Its:
Structure and Growth Since 1950. New York:
Pracger Publishers, 1969.

Additional References:

Trigo, Eduarco J., and Martin E. Pificiro. “Funding
Agricultural Rescarch.” In Report of a
Confercnce: Selected Issues in Agriculturai
Research in Latin America, cdited by Barry
Nestel and Eduarde J. Trivo. The Hague: ISNAR,
March 1984.

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983, Mimeo.

Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Pesearch:
Trends in the 1970¢. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981.
Harvey, Nigel, ed. Agricultural Rescarch
Centres: A World Dircctory of Organizations and
Programmies. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

Pificiro, Martin, and Eduardo Trigo, eds. Cambio
Téenico en el Agro Latino Americano - Situacion y
Perspectivas en la Década de 1980. San José:
HCA, 1983.

Oram, Peter A, and Vishva Bindlish.
“Investment in Agricultural Rescarch in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” IFPRI,
Washington, D.C,, January 1984. Mimco.
CGIAR. "National Agricultural Research.”
CGIAR, Washington, D.C., 1985. Mimco.
Evenson, R.E., and Y. Kislev. Agricu!tural
Rescarch and Productivity. New Haven: Yale
University Press, 1975.

Trigo, Eduardo. Background material. ISNAR,
The Hague, nd.

Centro Internacional de Investigacion para el
Desarrallo. "Asignacién de Recursos para
Investigacion Agricola en América Latina.”
Proyccto ARIAL Brasil - Estudio de Caso.
Unidad de Apoyo a la Programacion, April 1979,
Mimeo.

Sends, Carolyn Marie. "The Theoretical and
Empirical Basis for Analyzing Agricultural
Technology Systems.” PhD thesis, University of
linois, Urbana-Champaign, Illinois, 1988.
Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
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No. 124. New Haven, Connecticut: Economic of International Data." Economic Development
Growth Center, Yale University, August 1971. and Cultural Change Vol. 23 (April 1975): 507-
0886 Evenson, Robert E., and Yoav Kislev. "Investment 521.

in Agricultural Rescarch and Extension: A Survey



Personnel

Period/Year

PhD MSc BSc Subtotal Expat Total Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1976
1980
1981
1982
1983
1984
1985
1986

343
342
355

HER R o A TS
WA W

0 1 1 2 N 2 349

1960-64:

Expenditure

1965-69:
LCU = East Caribbean Dollars

Period/Year

Constant 1980 US$ (millions)

Current LCU Constant 1980
(millions) LCU (millions) Atlas Prp Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1950
1981
1982
1983
1984
1985
1986

1960-64:

1965-69:



Personnel Comments:
These figures represent the Caribbean
Agricultural Research and Development Institute
(CARDI) unit at Montserrat only. There are no
other organizations at Montserrat executing
agricultural research.

cxpenditure Comments:
Source 115 reports a cash contribution by the
Government of Montserrat to the operations of
CARDI of EC$ 40,000 in 1983.

Sources:

Caribbean Agricultural Rescarch and
Development Institute (CARDI). CARDI 1976-
1981: Report of the Chairman. St. Augustine,
Trinidad & Tobago: CARDI, 1982.

Caribbean Agricultural Research and
Developracnt Institute (CARDD. Annuad Report
1980. St. Augustine, Trinidad & Tobago: CARDI
1581,

Caribbean Agricultural Research and
Development Institute (CARDD. Annual Report
1983-1984 - Leeward tslands Unit, CARDI, 1984,
Caribbean Agricultural Research end
Development Institute (CARDD. Research and
Development Stmmary 1982-83. St. Aupustine,
Trinidad: CARDI, 1983,

0342

0343

’

0349

0355

Additional References:

Economic Commission for Latin America and the
Caribbean (ECLAC). Zgricultural Rescarch
Oolicy and Management - Volune 1 amd 11,
Papers presented at the Workshop n

0115

0242

0243

0287

0353

(0354

0356

309

Agricultural Nescarch Policy and Management,
2630 Septeraber 1983, Port 0! Spain, Trinidad.
Port of Spain, Trinidad: ECLAC, November 1984,
Commonwealth Agiicultural Burcaux (CAB).
List of Research Workers in Agricultural Sciences
in the Contmonwealih 1981, Slough, England:
CAB, 1981.

Commonwealth Agricnjtural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwralth and in the
Republic of Ireland 1978. Slough, England: CAB,
1978.

Commonywealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the Commonwealth and
in the Republic of Ireland 1566. Slough, England:
CAB, 1966.

Lommonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the British
Commonwealth, the Republic of Sudan and the
Republic of Ireland 1959. Slough, England: CAB,
1959.

Caribbean Agricultural Rescarch and
Development Institute (CARDI). Paper Presented
at a Mecting of the Governing Body of CARDI on
January 29, 1952, Baswelerre, St. Kitts. St.
Augustine, Trinidad: CARDI, 1982,

Caribbean Agricultural Research and
Development Institute (CARDI). Annual Report
Research and Development 1983-84: Highlights.
St. Augustine, Trinidad: CARDI, 1984,
Caribbean Agricultural Research and
Development Institute (CARDI. Research and
Development Summary 1983-84. St. Augustine,
Trinidad: CARDI, 1984.



Morocco

e T R

Personnel
Period /Year PhD MSc BSc Subtotal Expat Total Source
1960-64 . . . 14 113 127 52
1965-69 . . .. 27 76 103 52
1976 . . .. 42 82 124 52
1971 . . .. 48 82 130 52
1972 .. .. .. 52 71 123 52
1973 - . .. 48 53 101 52
1974 . - . .. 58 40 98 52
1975 . . . 68 35 103 52
1976 . v . 84 53 137 52
1977 . . .. 103 49 152 52
1978 . . . .
1979 . . .. . . .
1980 -121- 143 264 . 264 838
1981 -109- 133 242 . 242 838
1982 . . . 195 14 212 52
1983 4 96 126 226 4 230 N
1984 -05- 117 212 . 212 838
1985 -88- 103 191 . 191 838
1986 ~85- 93 178 . 178 838
1960-64: 1963 & 64 1965-69: 1965, 66, 67, 68 & 69
Expenditure LCU = Moroccan Dirhams
Constant 1980 USS (millions)

Current LCU Constant 1980
Period/Year (millions) LCU (millions) Atlas rrer Source
196064
1965-69
1970
1971
1972
1973 .. .. . ..
1974 35.575 51.335 12.893 16.881 26
1975 .. - . .
1976 .. .. . .
1977 44.457 54.953 13.801 18.071 26
1978 . . . .
1979
1980 .. . .. .-
1981 67.249 60.859 15.285 20.013 26
1982 . .- .. .
1983 92.000 72.670 18.251 23.896 17
1984 134.000 96.472 24.229 31.724 52
1985 . . . .
1986 133.805 . . .. 838

1960-04: 1965-69:



Personnel Comments:

These figures refer to 'Direction de la Recherche
Agronomique' (DRA) of the Ministry of
Agriculture, or to 'Institut National de la
Recherche Agronomique’ (INRA). INRA, for the
first time established in 1962, was reestablished in
1981, after it hac! been transferred to DRA in 1966.
According to source 884, in 1985 or thereabouts,
approximately 60% of all agricultural research in
Morocco was done by INRA, 30% by 'Institut
Agronomique et Vétérinaire Hassan 11' (1982: 200
graduate research staff, source 27; 1985: 175
researchers or Lhereabouls according to source
418), and 10% by the universities.

Source 532 reports 8 rescarchers at 'Station
de Recherches Forestieres' and 4 at 'Institut des
Péches Maritimes du Maroc' for the year 1970,

Source 27 reports 15 researchers at 'Station
de Recherches Forestitres' in 1982,

Expenditure Comments:
The expenditure figures refer to 'Direction de la
Recherche Agronomique’ (DRA) of the Ministry
of Agriculture or to 'Institut National de la
Recherche Agronomique’ (INRA) only.

According to source 418, the operating
budget of ‘Institut Agronomique et Veterinaire
Hassan II' DI in 1985 or
thercabouts, while INRA had an operating
budget of 112 miliion DI,

was 27 million

Sources:

ISNAR, IFARD & AOAD. Survey of National
Agricultural Research Svstems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Oram, Peter A., and Mark Giebern. "Document
Summaries.” ISNAR, The Hague, 1984, Mimeo.
ISNAR. 'Institut National de la Recherche
Agronomigue du Maroe. The Hague: ISNAR,
January 1984.

Khettouch, Moha, Khadija Rajraji, and
Abderraouf Elaouni. Donndes sur les Maoyens
Humains de Ulnstitut National de la Recherche
Agronomigue. Rabat, Moroceo: Institut National
de la Recherche Agronomique, 1986.

0m7

0026

0052

(838

Additional References:
Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and

0010

0014
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0073

0095
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M75

0266

0339

0340
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(418

Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Connecticut, 1983. Mimeo.

Oram, Peter A., and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981.
Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Progrimmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

Oram, Peter A., and Vishva Bindlish.
“Investment in Agricultural Rescarch in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” ITPRI,
Washington, D.C., January 1984. Mimeo.

FAO - CARIS. Agricultural Research in
Developing Countries — Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978.
Evenson, REE., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

Cooper, StC.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Bureau, 1970,

UNESCO. National Science Policies in Africa.
Science Policy Studies and Documents No. 31.
Paris: UNESCO, 1974.

Institut National de 1a Recherche Agronomique
(INRA). "Eléments de Réponse aux Questions
Demanddes par 'ISNAR.” INRA, n.d. Mimco.
ISNAR. The National lastitute for Agricultural
Research of Morocco — Volumes 1 and 11, The
Hague: ISNAR, April 1986.

Cooper, 5SL.G.C. "Towards Trained Manpower for
Agricultural Rescarch in Africa.” Paper
rrosented at the Conference on Agricultural
Rescarch and Production in Africa, organized by
the Association for the Advancement of
Agricultural Sciences in Africa (AAASA), Addis
Ababa, 29 August-- September 1971,

Centre International de Hautes Etides
Agronomiques Méditerranéennes. "Séminaire sur
I'Orientation et I'Organisation de la Recherche
Agronomique dans les Pays du Bassin
Méditerranéen, [stanbul, 1-3 December 1986."
Centre International de Hautes Eiudes
Agronomiques Méditerranéennes, Paris, December
1986. Mimco.

Lazzaoui, Mohamed. "Le Systéme de Recherche
Agronomique Marocain." Paper presented at the
Séminaire sur I'Orientation et i Organisation de
la Recherche Agronomique dans les Pays da
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Bassin Méditerrandéen, Centre International de
Hautes Etudes Agronomiques Maditerranéennes,
Istanbul, 1-3 December 1986.

Casas, Joseph. "Les Ressources Humaines ct
Financitres dans les Pays du Bassin
Méditerranéen.” Preliminary table. ISNAR, The
Hague, 1986. Mimco.

UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countrics of Africa. Paris: UNESCO, 1970.
Webster, B.N. Index of Agricultural Research
Institutions and Stations in Africa. Rome: FAQ,
nd.

Ofyice de la Recherche Scienlifique et Technique
Qutre-Mer (ORSTOM). Rappart d' Activité 1967.
Paris: ORSTOM, 1969.

LEvenson, Robert E., and Yoav Kislev. Investment
in Agricultural Rescarch and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Gruwth Center, Yale University, August 1971,

0861

- 0865

0884

0886

Institut National de la Recherche Agronomique
(INRA). Prévisions Budgelaires — Budget de
Fonctionnement de I'Exercice 1984. Rabat,
Morocco: INRA, Octcbre 1983.

Oram, Peter. "Agricultural Research Objectives
and Priorities: Constraints to the Development of
Agricultural Research Institutions in Arab
countrics." Review paper prepared for the first
mecting of the Council for Arab Agricultural
Research, organized by the Arab Fund for
Economic and Social Development, Kuwait, 23
March 1988.

Devred, R. Personal communication. Senior
Rescarch Officer, ISNAR. The Hague, 1986.
Evenson, Robert E., and Yoav Kislev. "Investment
m Agricultural Rescarch and Extension: A Survey
cf International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507-
521.
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Mozambique

BTN AN O DT .

Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source

1960-64 . . . . . .
1965-69 . . . . . 42 852
1970 . . . . .- 21 10
1971 . . . . .- 26 10
1972 . . . .- . 23 10
1973 . .- . .

1974

1975

1976 .- .- .

1977 . .- .

1978 . . .

1979 . .

1980 .

1981
1982
1983
1984
1985
1986

13 13 63 76 23

[ N R ]
SO o
- -
— .
A
A
(o
[«)Y
~
~
[«)Y

14 14 63 77 445

1960-64: 1965-69: 1967

Expenditure LCU = Meticals

Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU (millions) Atlas rerp Source

1960-64 . . . .

1965-69 36.225 108.755 3.089 5.968 852
1970 49.000 144.256 4.097 7916 852
1971 48.900 126.950 3.605 6.966 852
1972 53.300 126.545 3.594 6.944 10
1973 . . . .

1974

1975

1976

1977

1978

1979

1980

1981 .- . . .

1982 " . . .

1983

1984

1985

1986

1960-64: 1965-69: 1967, 68 & 69
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Personnel Comments:

The 1984 figure includes the following
organizations: National Agricultural Research
Institute, Center for Forestry Research, Institute
of Animal Breeding anrd Reproduction,
Secretariat of State for Cashew, National Sugar
Institute, National Institute for Veterinary
Research, Secretariat of State for Cotton, Rural
Development Centers, and Citrus Directorate. For
other observations, no indication is given as to
which organizations are included.

Expenditure Commens:
No information is given by source 10 as to which
organizations are included in these expenditure
figures.

Sources:

SADCC, and DEVRES, Inc. Agricultural
Research Resource Asscssment in the SADCC
Countries, Volume 1 Country Report
Mozambigue. Washington, D.C.: DEVRES, Inc.,
January 1985.

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.

Bennell, Paul. Agricultural Rescarchers in Sub-
Saharan Africa: An Overview.
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Working Paper No. 4. The Hague: ISNAR,
October 1985.

Swanson, Burton E., and Wade H. Reeves.
"Agricultural Rescarch Eastern and Southern
Alfrica: Manpower and Training." World Bank,
Washington, D.C., August 1986. Mimco.
Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.

Additional References:

SADCC, and DEVRES, Inc. Agricultural

Research Resource Assessment in the SADCC
Countries, Volume I: Regional Analysis and
Strategy. Washington, D.C.: DEVRES, Inc.,
January 1985.

Evenson, R.E., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

Kyomo, M.L. "Agricultural Research in Eastern
and Southern Africa: Issues and Priori‘ies.”
Southern African Centre for Cooperation in
Agricultural Research of SADCC, Gabarone,
Botswana, 1986. Mimeo.

Evenson, Robert E., and Yoav Kisiev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Econvmic Development
and Cultural Change Vol. 23 (April 1975): 507-
521.
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Nepal

Personnel
Period/Ycar PhD MSc BSc Subtotal Expat Total Source
1960-64 . . . . . .
1965-69 . . . . . 96 10
1970) . . . .
1971
1972
1973
1974
1975
1976 . . . . - .
1977 9 92 119 220 . 220 26
1978 . . .
1979 . v . . . .
1980 14 157 217 388 . 388 59
1981 . . . . . 401 17
1982 . . . . . 418 17
1983 16 216 264 496 16 512 17
1984 . . . . . 455 472
1985 . . .
1986
1960-64: 1965-69: 1968
Lxpenditure LCU = Nepalese Rupees
Constant 1980 US$ (millions)

Current 1L.CU Constant 1980
Period/Year (mitlions) L.CU (millions) Atlas Prp Source
196064 . . .. .
1965-69 4.226 10.512 0.872 5.229 10
1970 . . .. ..
1971 13.310 28.140 2.334 8.643 59
1972 14.960 28.068 2.328 8.621 59
1973 14,280 27.782 2.305 8.533 59
1974 19.290 31.013 2.573 9.525 59
1975 24.700 30.991 2.571 9.519 59
1976 28.960 36.155 2.999 11.104 59
1977 30.140 38.991 3.235 11.976 59
1978 32.700 38.698 3.210 11.886 59
1979 39.200 42.196 3.500 12.960 59
198() 37420 37.420 3.104 11.493 59
1981 37.750 34.986 2,902 10.746 59
1982 . .. . .
1983
1984
1985
1986

1960-64: 1965-69: 1968



316

Personnel Comments:

The figures in the indicator series after 1975 refer
to the Ministry of Agriculture (MOA) only.
Within the ministry the following departments
or units have research duties: the Department of
Agriculture, the Department of Livestock and
Animal Health, the Department of Food and
Agricultural Marketing Services, the Central
Food Rescarch Laboratory, and the Agricultural
Project Service Center. AL MOA there is a
substantial difference belween the number of
established posts and the numbcer of posts actually
filled. In the different sources, the actual number
of rescarchers and the number of established
research posts are often not clearly identified, so it
is not always possible *+ ascertain whether the
number given is the actual number or not.

In addition to the Ministry of Agriculture,
which has primary responsibility for agricultural
the there
additional ministries, universities,
organizations which
research. Two units which are often mientioned
are the Farestry Survey and Rescarch Office (21,
24, and 24 rescarchers in 1980, 1983, and 1984,
respectively; sources 294, 387, and 427) and the
Department of Medicinal Plants (20, 107, and 106
researchers in 1983, 1983, and 1984, respectively;
sources 17, 387, and 427).

research in country, are several

and other

exceuie  agricuitural

Expenditure Comments:
The expenditure figures given by source 59 cover
the research expenditures of the Ministry of
Agriculture only. Compared with sources such as
294 and 17, source 59 gives rather high
expenditure figures.

Sources:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Counil, Inc., 1975,

ISNAR, IFARD & AOAD. Survey of National
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hapue,
1985.

Oram, Peter A, and Mark Gieben. "Document
Summuarics.” ISNAR, The Hague, 1984, Mimco.
Sharma, Ramesh P, and Jock R. Anderson, Nepal
and the CGIAR Cenlers: A Study of Their
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Collaboration in Agricultural Rescarch. CGIAR
Study P per Number 7. Washington, D.C.: World
Bank, 1¢84.

Padhanang, A.M. Report of ihe Agriculture
Research amd Technology Development in Nepal,
FAO - Asia & Pacific Region Office, November
1984,

Additional References:

Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Flaven, Connecticut, 1983, Mimeo.

Oram, Peter A, and Vishva Bindlish. Resource
Allocations to National Agricultural Research:
Trends in the 1970s. The Hague and Washington,
D.CISNAR and IFPRI, November 1981.
Danicls, Douglas, and Barry Nestel, eds.
Resource Allocation to Agricultural Research.
Proceedings of a workshop held in Singapore 8-10
June 1981, Ottawa: IDRC, 1981.

Harvey, Nigel, od. Agricultural Research
Centres: A World Directory of Organizations amd
Progranimes. Seventh Edition, Two Volumes,
Harlow, U.K.: Longman, 1983.

Oram, Peter A, and Vishva Bindlish.
“Investment in Agricultural Rescarch in
Developing Countries: Progress, Problems, and
the Determination of Priorities.” 1FPRI,
Washington, D.C,, January 1984. Mimeo.
Bangladesh Agricultural Research Council
(BARC), ISNAR, and Winrock International.
Management of THhman Resources in Agricultural
Researchi. Report of the International Workshop
on Management of Fluman Resources in
Agricultural Rescarch held March 3-5, 1986 in
Dhaka, Bangladesh. Dhaka: BARC, ISNAR,
and Winrock International, 1986.

FAO - CARIS. Agricultural Research in
Developing Countries — Volume 1: Research
Institutions. Rome: FAQ - CARIS, 1978,

CGIAR. "National Agricultural Research.”
CCGIAR, Washington, D.C., 1985. Mimco.
Evenson, R.E., and Y. Kislev. Agricultural
Research amd Productivity. New Haven: Yale
University Press, 1975.

Moseman, Albert, ed. National Agricultural
Rescarch Systems in Asia. Report of the Regional
Seminar held at the India International Centre,
New Delhi, India, March 8-13, 1971. New York:
ADC, Inc,, 1971.

Sharma, Ramcesh P. "Agricultural Rescarch
Resource Allocation in Nepal.” In Resource
Allocation to Agricultural Rescarch. Proceedings
of a workshop held in Singapore 8-10 June 1981,



0329

0387

0590

0732

edited by Douglas Danicls and Barrv Nestel, pp.
42-48. Cttawa: IDRC, 1981.

Pant, Yadab Deb. "Managing Human Resources
for Agriculiural Rescarch in Nepal.” In
Munagement of Human Resources in Agricultural
Researck. Report of the Inteimational Workshop
on Management ¢f Human Resources in
Agricultural Resear.ii neld 3-5 March 1986,
edited Ly Theodor: Hutcheroft, pp. 105-169,
Dhaka: Bangiadesh Agricultural Rescarch

Council, ISNAR and Wi rock International, 1986.

FAQ, and the World Bar . Report of the Nepal
Agriciiural Research Revteie Rome: FAQ, 1983,
UNESCO. Science and Technology in Countries of
Asia and the Pacific. Science Policy Studies and
Documents No. 52. Paris: UNESCO, n.d.

FAQ - Regional Office for Asia and the Pacific.
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Agricultural Research Systems in the Asia-
Pacific Region. Bangkok: FAO ~ Regional Office
tor Asia and the Pacific, 1986.

Yadav, Ram ™. Agricultural Research in Nepal:
Resource Allocation, Structure, and licentives.
IFPRI Rescarch Report No. 62. Washington D.C.:
IFPRI, September 1987,

Evenson, Robert I, and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data.” Economic Development
and Cultural Change Vol. 23 (April 1975): 507--
521.



N éther].ands

Personnel

Period/Year MSc BSc Subtotal Expat Total Source
1950-64 752 852/282
1965-69 894 852/556/564/580
1970 971 556/564/581
1971 .

1972

1973

1974 .

1975 1249 426/544 /581
1976 1312 426/544/581
1977 1352 426/544/581/283
1978 . - 1376 426/544 /581
1979 - - o 1388 426/544 /581
1980 et . . 1403 426/544/581
1981 1500 376

1982 1573 428/545
1983 .

1984 1691 430/546
1985 1755 424/564
1986 .

1960-64: 1960 & 61

1965-69: 1965, 66, 67, 68 & 69

Cxpenditure LCU = Dutch Guilders
Constant 1980 US$ (millions)

Current L.CU Constant 1980 nm
Period/ Year {millions) 1.CU (millions) Atlas Prp Source
1960441 46.000 156.463 79.040 59412 282
1965-59 129.000 317.734 160.509 120.651 430
1970 . . . .
1971 196.000 379.110 191.514 143.957 430
1972 .. .. .. ..
1973 . .. .. .
1974 296.000 438.519 221.525 166.516 430
1975 . . . .
1976 . . " .
1977 436.000 504.046 254.628 191.398 430
1978 . . . "
1979 470.000 496.304 250.717 188.458 430
1980 . . . .
1981 507.000 480.569 242.768 182.483 430
1982 . . . .
1983 . " . .
1984 602.000 521.212 263.300 197.916 430
1985 . . . .
1986

1960-64: 1961

1965-69: 1967



Personnel Conin:ents:
The main institutions involved in agricultural
research in the Netherlands are the Ministry of
Agriculture (inchiding several directorates, of
which the Directorate of Agricultural Rescarch is
the most important), TNO (Applied Scientific
Research Organization - some of the TNO
institutes exceute agriculturally-related research,
especially in the field of food processing), the
Agricultural University Wageningen, and the
Faculty of Veterinary Science at the Stage
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University of Utrecht. in addition the following
smaller organizations can be identified: RijP
(State Authority for the Usselmeerpolders), NIZO
(Netherlands Institute for Dairy Research), and
IRS (Institute for Efficient Sugar Production). The
National Council of Agricultural Research
(NRLO/TNO) is in charge of coordinating these
independent entities,

The table below gives an overview of how
the personnel indicators have been constructed.

1977 1978 1979 1980 1982 1984 1985

1966, 1967 1968 1969 1970 1975 1976
MLva 524 527 541 5330 530 [690]
AUwb {156]* [169]* [183)* [196]* 2091 2440 280
FVMe¢ 471 [51] [56) 60% 100%* 190+
TNO T T T T T [160]
RIyP 11321 1137 1132 1132) [132] T

L U N

[715)

1007+
[160]

(736 [756] [778] (7901 [878] 857 g5
297* 3000 289 299 361" 453+ 509+
100** 1000 1000 Topes (1001 137 137)
160" T1e0]  1160]  [160) D651 1720 [179)
T T T T T T 26 (26)
1571 159)  [en) Y B 1 N 1T I 142]
1 € L L L A 6 6]

—-—\\‘v\_

Total 859 879 912 vlg 971 1249 1312

_—

Source 554 556 556 554 556 426 426
564 564* 564* 5647 564" 544~
580 581+« 5817+

\\—%

[1=cstimated or constructed by authors.

544
5817

1352 13761388 1403 1573 1691 1755

426 426 426 426 428 430 4924
S S sy S45%  545% 546 564%
SBI** 581+ 5g1es 581%

38314!

a. The figures for the years 1975-1980 for MLV were prorated from the totg] number of personnel, on the basis that
the share of academics within (he total personnel number increased from about 18% in 197() to 25% in 1984,

b. The number of researchers expressed in full-time e

quivalent units at the AUW for the years 1966~1970 are

constructed on the basis of the followir.y assumptions: 1) Academic staff spend one third of their time on research,
and 2) The estimate based on core faculty was increased by 25% because of research financed by external sources,
¢ The figures siven by source 581 are a rather rough estimafion,

Expenditure Comments;
The table on the hext page gives an overview of
construction details for the  expenditure
indicators.
No precise s tistics are available on agricultural
research expenditures. Nearly all the figures

presented here are based on informed
assumptions ~ for example, the proportion of the
university budget which has been imputed to
agricultural research, Given these assumptions, it
was preferable to rely on one source, rather than
jump from one to another,
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1967 1971 1974 1977 1979 1981 1984
MLV 90.0 137.0 191.0 277.0 303.0 330.0 351.0
AUW 22.0 36.0 60.0 70.0 77.0 132.0
FVM 8.0 13.0 25.0 19.0 18 27.6
TNO (39.01 17.0 33.0 430 42.0 44.0 49.0
RIJP T T 13.0 14.0 15.0 18.0
N1ZO {12.0 [23.0] 15.0 18.0 19.0 20.0
1RS L 1 3.0 4.0 4.0 5.0
Total 129.0 196.0 296.0 436.0 470.0 507.0 602.0
Source 430 430 430 430 430 430 430
[} = estimated or constructed by authors.
Acronyms and Abbreviations: 0430 Berg, A. van den. Personal communication.
AUW: Agricultural University Wageningen Nationale Raad voor Landbouwkundig
FVM: Faculty of Veterinary Medicine, Utrecht State Onderzock TNO. The Hague, September 1986.
Univcﬁily 0544 Landbouwhogeschool Wageningen. Jaarverslag
IRS: (Institute for Efficient Sugar Production) Academic years: 1975/1976, 1976/1977,1977/78,
MLV: (Ministry of Agriculture and Fisheries) and 1978/1979. Wageningen:
NIZO: (Netherlands Institute for Dairy Rescarch) Landbouwhogeschool, various years.
NRLO: (National Council of Agricultural Research) 0545 Landbmf\vhogcschool Wageningen. Jaarverslag.
RIJP: (State Authority for the ljsst'imccrpoldors) Academic years: ]980‘]987:- Wageningen:
TNO: (Applicd Scientific Research Organization) 1 andbouwhogeschool, various ycars.
0546 Landbouwhogeschool Wageningen. Jaarverslag -
Sources: Wetenschapypelijk Verslag. Academic years: 1983
0282 EEG. De Organisatic van het Landbouwkundig ?ll:fi(l):)lifl).,z’\j/:?enlngen: Landbourhogescheol,
-rzoek i ) Wt Y s "."EI.L:JS ies “,> o . . .
(S)er;?ec{]:::;;;lﬂiz)Eﬂ:::ﬁ?;é?g&;zn‘c tudics, 0556 OECD. Reviews of National Science Policy:
"t . S8CH LNk, 2. TN [ - ¢
0283 European Economic Community (EEC). I\,Mh:rlands. ] f"ls' QEC[)’ 1.)73.'
"Monograph on the Organization of Agricultural 0564 Kunst, Jan. Personal communication. Medewerker
Research.” EEC, Brussels, 1982. Mimeo Financieel Economische Zaken, Agricultural
0376 FAO. Fourteenth FAO Regional Conference for i_J()lg;rersuy Wageningen. Wageningen, March
Europe, Reykjavik, Ieeland, 17-21 September o s . . .
1954: Research in Support of Agricultural Policies 0580 Netherlands Central Burcau Of‘SlﬂlISllCS (CBS).
in Exrope. Rome: FAO, 1984, Rcscar'ch and Development i '}.I.C Netherlands
0424 Ministerie van Landbouw en Visserij. Aard en o 1969. The Hague: Staatsuilgever), 1?7].' ~
Omane van het Landbouwkundig Onderzock 0551 Netherlands Central Burcau of Statistics (CBS).
Twccd$ Kamcr dc; Staten L;oner"?ﬂ - Rescarch and Development in the Netherlands.
Vergaderjaar 1985-1986 19307, nrs. ']_2' The Years: 1970-1983. The Hague: Staatsuitgeverij,
aac: Ministerie ve " . L iecopd various ycars.
}I\{I:)%:;\bf:;]‘;;m van Landbouw en Visserl) 0852 Evenson, Robert E., and Yoav Kislev. [nvestnient
0426 Ministeric van Landboutw en Visserij - Directie in Agrzculfuml Research and Ez"lcnsxo.n: A Survey
Landbouwkundig Onderzock Mecrjarenvisic of International Data. Center Plscu5510n wapcr
1977-1981 voor het Landbowwkundig en het 20' ]2“‘??“; ‘Ha\\"cln, 60{"}??4‘}?t;\Ec?notn]‘g;]
Visserij-Onderzock. The Hague: Ministerie van rowth Center, Yale University, SUEHS ’
Landbouw cn Visserij, 1977.
0428 Dircctic Landbouwkundig Onderzock (DLO). Additional References:

"Monograph on the Crganization of Agricultural
Research in the Netherlands (draft).” DLO,
Wageningen, The Netherlands, 1985. Mimco.

0010

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Rescarch and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.
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Judd, M. Ann, James K. Boyce, and Robert E.
Evenson. "Investing in “gricultural Supply.”
Economic Gre-vth Center, Yale University, New
Haven, Connecticut, 1983. Mimceo.

OECD. OECD Science and Technclogy Indicators.
Panis: OECD, 1984.

Harvey, Nigel, ed. Agricultural Research
Cen'res: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumas.
Harls w, U.K.: Longman, 1983.

Lano ouw Economisch Instituut (LEI).

Landb, uwcijfers. Yearly prblication. The Hague:
LEi, vurious years.

Evenson, R.E., and Y. Kislev. Agricultural
Rescarch and Productivity. New Haven: Yale
University Press, 1975.

Verkaik, A.P. Research Management Studies 3;
Organisatiestructuur landbouwhundiy onderzock
en achtergronden van haar tolstandkoming. The
Hague: Nationale Raad voor Landbouwkundig
Onderzo2k TNO, 1972,

Nationale Raad voor Landbouwknndiy
Onderzock TNO. Studierapport 10:
Mecerjarenvisie Landbowwkundi¢ Onderzock
1982-1986. The Hague: Nationale Raad voor
Landbouwkundig Onderzock TNO, 1981,

OECD. Science and Technology Indicators: Basic
Statistical Serics - Volume A: The Objectives of
Government R&D Funding 197.1-1985. Paris:
OLECD, May 1983.

OECD. Science and Technology Indicators: Basic
Statistical Serics - Volume A: The Objectives of
Gocernment R0, 1969-1981. Daris: OECD, july
1981.

OECD. Survey of the Resources Devoled to RED
by OECD Member Countries, International
Statistical Year 1971 - Volume 5: Total Tables,
Statistical Tubles and Notes. Paris: OECD,
August 1974,

OECD. International Survey of the Resources
Devoted to R&D in 1967 by OECD Memboer
Counlries, Statistical Tables and Notes — Volume
5: Total Tables. Paris: OECD, August 1970.
OECD. International Survey of the Resources
Devoted to R&D in 1969 by OECD Member
Countries, Statistical Tables and Notes — Volume
5: Total Tables. Paris: OECD, June 1973.

OECD. Survey of the Resources Devoted to R&D
by OECD Member Countries, International
Statistical Year 1973 - Volwme 5: Total Tables,
Statistical Tables and Notes. Paris: OECD,
September 1976.

OECD. International Survey of the Kesources
Devoted to R&D by OLCD Member Countries,
International Statistical Y 3 1975 -
International Volume: Statistical Tables and
Notes. Paris: QECD, March 1979.

0514

0530

0548

(1549

0550

(551

0577

0378

0579

0601
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OECD. A Study of Resources Devoted to RED in
OECD Member Countrics in 1963/64,
International Statistical Year for Researca and
Deveiopment ~ Volume 2: Statistical Tables and
Notes. Paris: OECD, 1968.
OECD. OECD Science amd Technology inlicators
No. 2 - R&D, Invention and Compelitiveness.
Paris: OECD, 1986.
Landbouwhogeschool Wageningen.
"Wetenschappelijk Verslag ~ver 1979."
Landbouwhogeschool, Wageningen, n.d. Mimco.
Landbouwhogeschool Wageningen - Vaste
Commissic voor de Wetenschapsbeocefening. Op
Weg naar ecen Onderzockbeleid van de
Landbouwhogeschool. Wageningen:
Landbouwhogeschool, 1974,
Landbouwhogeschool Wageningen.
Wetenschappelijk Verslag 1981-1982.
Wageningen: Landbouwhogeschool, various
years.
Landbouwhogeschool Wageningen.
Ontwikkelingsplan Landbouwhoge- school 1980
tot en met 1983. Wageningen:
Landbouwhogeschool, November 1977,
Ministerie van Landbouw en Visserij - Directic
Landbouwkundig Onderzoek. "Bijdrage tow »en
Meerjarenplan voor het Landbouwkundip
Onderzoek 1972-1976." Ministerie van Landbouw
en Visserij, The Hague, December 1972, Mimeo.,
OLCD. Country Reports on the Organisation

of Scientific Research: Netherlands. Paris:
OECD, February 1964.
OECD. Intellectual Investment in Agriculture for
Economic and Social Development.
Documentation in Feod and Agriculture No. 60.
Paris: OECD, 1962.
Netherlands Centrai Burcau of Statistics (CBS).
Research and Developement in the Netherlands
1959. Volumes 1 and 2. Zeist, The Netherlands:
Uitgeversmaatschappij W. de Haan N.V., 1963,
Netherlands Central Burcau of Statistics (CBS).
Research and Development Activities in the
Netherlunds 1964 The Hague: Staatsuitgeverij,
1967.
Netherlands Central Bureau of Statistics (CBS).
Research amd Development Activitics in the
Netherlands 1967, The Hague: Staatsuitgeverij,
1969.
OECD - STHD Data Bank. "Public Funding of
R&D by Socio-Economic Objective.” Tables.
OECD, Paris, April 1987. Mimeo.
OECD - STIID Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
Sectors.” Tables. OECD, Paris, April 1987,
Mimeo.
EUROSTAT. Government Financing of Research
and Development 1975-1984. Luxembourg: Office
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des Publications Officielles des Communautés
Européennes, February 1985.

Martin, Ben R,, and John Irvine. An Infernational
Comparison of Government Funding of Academic
and Academically Related Research. Advisory
Board for the Rescarch Council (ABRC) Science
Policy Study No. 2. Brighton: ABRC - Science
Policy Research Unit, University of Sussex,
October 1986.

EUROSTAT. Government Financing of Rescarch
and Development 1975-1985. Luxemboury: Office
for Official Publications of the European
Communities, 1987.

0707

0708

0886

OECD - STIID Data Bank. "Ré&D Expenditure in
the Higher Education and Private Non-Profit
Sectors: Higher Education, Agricultural Sciences,
Genceral Universities Funds.” Table. OECD,
Paris, June 1937. Mimco.

OECD - STIID Data Bank. "Gross Domestic
Expenditure on R&D: All Ficlds of Sciences -
Agriculture, Forestry and Fishing." Tables,
OECD, Paris, June 1987. Mimco.

Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Rescarch and Extension: A Survey
of Internaticnal Data." Economic Development
ai.d Cultural Change Vol. 23 (April 1975): 507~
521.



:New Caledonia

Personnel

Period/Year PhD MSc BSc

Subtotal Expat Total Source

1960-64
1965-69

1970

1971

1972

1973

1974

1975

1976 . . .
1977 . . .
1978 . .

1979 . T

1980 . o

1981

1982

1983

1984

1985

1986

1960-64: 1965-59:

Expenditure

LCU = CFP Francs

Current [.CU Constant 1980
Period/Year (millions) L.CU (millions)

Constant 1980 US$ (millions)

Atlas rrr Source

1960-64

1965-69

1970

1971

1972

1973

1074

1275 - .
1976 . o
1977 .
1978

1979

1980

1981

1982

1983

1984

1985

1986

1960-64: 196569
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Personnel Comments:
The 1983 figure, from source 38, has been
constiucted as follows:

Number of
Organization Researchers
Department of Agriculture 3
IFCC 1
ORSTOM 100
Total 14

a.Source 27 and 744 identify a total of 64 and 67
ORSTCM researchers, respectively, but many of them
work in non-agricultural arcas (e, occanography,
archa»ology, cte.).

Acronyms and Abbreviations:
IFCC: Institut Frangais du Café, du Cacao ct autres
plantes stimulantes

ORSTOM: Office de la Recherche Scientifique et
Technique d'Outre-Mer

Sources:

0038 Gamble, W.K,, R.M. Bourke, and C.W. Brookson.
South Pacific Agricultural Research Study.
Consultants’ Report to the Asian Development
Bank (two volumes). Manila: Asian Development
Bank, Junc 1981,

Additional References:

0027 Harvey, Nigel, ed. Agricultural Rescarch
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.

0654 Office de la Recherche Seientifique et Technique
Outre-Mer (ORSTOM). Rapport d"Activité 1967.
Paris: ORSTOM, 1969.

0744 Agricultural Research Centres: A World
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, UK.
Longman, 1986.



New Zealand

Personnel

Period/Year

MSc

BSc Subtotal

Expat Total

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1681
1982
1983
1984
1985
1956

587

656

174
215
187
260

277

235 1082

261 1194

563
761
790
1082

1194

286/285

279

244

243

242

1960 -64:

Expenditure

1965-69: 1965 & 68

LCU = New Zealand Dollars

Current L.CU

Constant 1980 -

Constant 1980 USS (millions)

Period/Year (millions) 1.CU (millions) Atlas ree Source
1960- 64 6.150 29421 28.576 274949 480/479
1965-69 11.028 45.776 444401 43,4186 480/479
1970 15173 52.809 51.292 50.166 180/479
1971 19.115 56.721 55.092 53.883 480/479
1972 20.590 55.499 53.904 52.722 480/479
1973 24.038 59.648 57.934 56.663 180/479
1974 31.214 73.272 71.167 69.606 480/479
1975 35.974 6(.767 59.021 57.726 450/479
1976 39.023 55.747 54.146 52058 480/479
1977 45.497 68.007 66.054 64.6(M 480/479
1978 55.741 73.537 71.424 09,857 480/479
1979 61.381 71.125 69.082 67.566 480/479
1930 77.233 77233 75.014 73.368 4807479
1981 97.042 81.275 78.940) 77.208 480/479
1982 1N07.035 82.525 80).154 78.396 480/479
1983 1i1.878 78.401 76.149 74.478 480/479
1984 . . ..

1985

1986

1960-64: 1960, 61, 62, 63 & 64

1965-69: 1965, 66, 67, 68 & 69
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Personnel Comments:

These figures include MAF and DSIR agricultural
researchers, relevant Department of Internal
Affairs, New Zealand Meteorological Service, and
Ministry of Works and Development personnel,
plus agricultural researchers from 11 publicly
sponsored rescarch associations and 8
universities, colleges, and research institutes.
University rescarchers -/ere prorated to full-time
equivalents using a 0.5 weight. These personnel
figures are tower than the compatible figures
recorded in source 479. However, the source 479
figures report science staff ceilings rather than
positions filled and, according to source 480, may
also be inclusive of support staff,

CExpenditure Comments:

represent  the total
agricultural rescarch expenditures taken from
source 480 plus public sector forestry and fisheries
rescarch expenditures calculated from source 479.
The source 480 figures were obtained from
detailed calculations using data from sources 177,
478, and 479. They include agricultural rescarch
expenditures of the MAF and DSIR, other

These figures sum  of

governmental unils plus research associations
whose primary funding sources include the
DSIR and contributions of producers via a
commodity-specific cess, see source 481) and
colleges and universities. The institutional
coverage is extensive and compatible with the
personnel figures.

Acronyms and Abbreviations:
DSIR: Department of Science and Industry Research
MAF: Ministry of Agriculture ard Fisheries
NRAC: National Research Advisory Council

Sources:

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in Agricultural Sciences
in the Commonzecalth 1981, Slough, England:
CAB, 1981.

Commonwealth Agricultural Burcaux (CAB),
List of Research Workers in the Agricultural
Sciences in the Commoneealth and in the
Republic of Irelamd 1978. Slough, England: CAB,
1978,

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers i the Agricullural
Sciences in the Commorzwealth and in the

0242

0243

0244

0279

0285

0286

0479

(480

0010

0014

0027

0165

0287

0453

0473

Republic of Ireland 1975. Siough, England: CAB,
1975.

Commonwealth Agricultural Burcaux (CAB)
List of Research Workers in the Agricult-ral
Sciences in the Commonwealth and in the
Republic of Ireland 1972. Slough, England: CAB,
1972.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1969. Slough, England: CAB,
1969.

Commonvealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Animal
Health and Forestry in the Commonwealth and
in the Republic of Ireland 1966. Slough, England:
CAB, 1966.

National Rescarch Advisory Council. Report of
the National Research Advisory Council for the
Year Ended 31 March 1986. Presented to the
House of Representatives Pursuant to Section 11
of the National Research Advisory Council Act
1963; Yearly Reports 1965-1986. Wellington,
New Zealand: Government Printer, various
years.

Eveleens, W.M. Personal communication.,
Ruakura Agricultural Rescarch Centre, Ministry
of Agriculture and Fisheries. Hamilton, New
Zealand, 1986

Additional References:

Boyce, James K., and Robert L. Evenson. National
and International Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

Judd, M. Ann, Jamws K. Boyce, and Robert E.
Evenson. "Investing in Agricultural Supply.”
Economic Growth Center, Yale University, New
Haven, Conneeticut, 1983, Mimco.

Harvey, Nigel, ed. Agriculiural Research
Centres: A Worldl Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1933.

Evenson, RE, and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale
University Press, 1975,

Commonwealth Agricultural Burcaux (CAB).
List of Rescarch Workers in Agriculture, Animal
Health and Torestry in the British
Commonzocalth, the Republic of Sudan and the
Republic of Ireland 1959. Slough, England: CAB,
1959,

Ministry of Agriculture and Fisheries. New
Zealand Agriculture. Wellington, New Zealand:
Ministry of Agriculture and Fisheries, 1974,
OECD. Science and Technology indicators: Basic
Statistical Serics ~ Volume A: The Objectives of



0474

0477

0478

0481

0512

0513

Government R&D Funding 1974-1985. Paris:
OECD, May 1983.

OECD. Science and Technology Indicators: Basic
Statistical Series ~ Volume A: The Objectives of
Government R&D, 1969-1981. Faris: OECD, July
1981.

McBride, Conor P., and Christine de Joux.
Scientific Research in New Zealond: Government
Expenditure and Manpower, 1926-1966. National
Research Advisory Council Publication No. 1.
New Zealand: Department of Scientific and
Industrial Rescarch, 1966.

McBride, Conor P. Scientific Research in New
Zealand: Expenditure and Manpower 1953-1962.
Information Series No. 41. New Zealand:
Depariment of Scientific and Industrial
Research, 1964.

Ulyatt, M.]., ].P. Kerr, and L.wW. Hewett.
"Research and Development Funding in
Agriculture.” New Zealand Agricultural Science
Vol. 20, No. 3 (August 1986): 163-168.

OECD. Survey of the Resources Devoted to R&D
by OECD Member Countries, International
Stutistical Year 1973 - Volume 5: Total Tables,
Statistical Tables and Nofes. Paris: QECD,
September 1976.

OECD. International Survey of the Resources
Devoted to R&ED by OECD Member Countries,
International Statistical Year 1975 -
International Volume. Statisticai Tables and
Notes. Paris: OECD, March 1979,

0530

0590

0601

0602

0603

0604

0756

(886
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OECD. OECD Science and Technology Indicators
No. 2 ~ R&D, Invention and Competiliveness.
Paris: OECD, 1986.

UNESCO. Science and Technology in Countries of
Asia and the Pacific. Science Policy Studies and
Documents No. 52. Paris: UNESCO, n.d.

OECD - STIID Data Bank. "Public Funding of
R&D by Socio-Economic Objective.” Tables.
OECD, Paris, April 1987. Mimeo.

OECD - STHD Data Bank. "R&D Expenditure in
the Higher Education and Private Non-Profit
Sectors.” Tables. OECD, Paris, April 1987.
Mimco.

Scobie, G.M., and W.M. Eveleens. Agricultural
Research: What's it worth? Discussion paper
1/86. Hamiiton, New Zealand: Economics
Division, Ministry of Agriculture and Fisheries,
Junc 1986.

Fordyce, Alison M. Industry Levies and Rescarch
Funding. Technical Report No. 24. Palmerston
North, New Zealand: Plant Physiology Division
- Department of Scientific and Industrial
Research, February 1986.

Scobic, G.M., and W.M. Evcleers. The Return to
Investment in Agricultural Research in New
Zealand: 1926-27 to 1983-84. Rescarch Report
1/87. Hamilton, New Zealand: MAF Economics
Division, October 1987,

Evenson, Robert E., and Yoav Kislev, "Investment
in Agricultural Research and Extension: A Survey
of International Data.” Economic Development
and Cultural Change Vol. 23 (April 1975); 507
521.



‘Nicaragua

Personnel

Period/ Year

PhD MSc¢ BSc Subtotal

Expat

Total

Source

196064
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

24

29

44

57

208

10

208

215

1960-64:

Expendilure

1965-69: 1966

LCU = Cordobas

Period/Year

Current LCU Constant 1980
(millions) LCU (millions)

Constant 1980 US$ (millions)

Atlas

Prp

Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1.995 8.599
3.520 14.426

10.502 20.920

14.070 14.070

0.798
1.338

1.940

1.305

2.206
3.702

5.368

3.610

10
10

1960-64: 1962

1965-69: 1965



Personnel Comments:
Over the last 10 to 15 years, agricultural research
under the 'Ministry of Agriculture' (or whatever
other name it may have had) has been moved
quite often within the changing organizational
structure of the ministry. Until 1976 agricultural
research had been a directorate within the
Ministry of Agriculture. In that year, agricultural
research was moved to a semiautonomous
institute called 'Instituto Nacional de Tecnologia
Agropecuaria’ (INTA). In 1980 INTA was
abolished and agricultural research was brought
under the 'Direccién General de Tecnologia

Agropecuaria’ within the newly created
‘Ministerio de Desarrollo Agropecuario y
Reforma Agraria’. In 1984, a further

reorganization took place and agricultural
research was moved to 'Direccion General de
Agricullura’ (sources 208, 215, and 382). The
personnel indicator series refers to agricultural
rescarchers within the 'Ministry of Agriculture,
respectively, INTA only.

Expenditure Comments:
The expenditure indicator series is consistent
with the personnel series.

Sources:
0010 Boyce, James K., and Robert E. Evenson. National
and International Agricultural Rescarch and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.
Segura, M. "Diagnéstico de la investigacion
Agropecuaria en el Istmo Centroamericano.”
[ICA, Guatemala, 1979. Mimeo.
Soikes, Raul. "Programa de Investigacién
Agropecuaria de Nicaragua." ICA - OEA, Costa
Rica, December 1980. Mimceo.
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March 1984.
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Economic Growth Center, Yale University, New
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HHCA, 1983.
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Washington, D.C., January 1984. Mimco.
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Research and Productivity. New Haven: Yale
University Press, 1975.

Trigo, Eduardo. Background material. ISNAR,
The Hague, n.d.
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en Nicaragua.” Paper presented at Curso-Taller
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Agricola, Panama City, 14-25 July 1986.
Evenson, Robert E., and Yoav Kislev. Investiment
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No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975); 507-
521.
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Personnel
Period/Year P MSc BSc Subtotal Expat Total Source
1960-64
1965-69 . " .
1979 0 9 9 532
1971 ..
1972 12 431
1973 .
1974 .
1975 . . -
1976 . . 16 16
1977 . . -
1978 - .
1979 - " . . .
1980 . v o . - -
1981 . . .
1982 . . 46 27
1983 22 26 48 68/83
1984 27 30 57 171
1985 30 47 77 86
1986 .
1960-61: 1965-69:
Expenditure LCU = CFA Francs

Constant 1980 US$ (millions)
Current L.CU Constant 1980

Period/ Year (millions) LCU (millions) Atlas PpPp Source
196064 .. .. . ..
1965-69 130.840 4:43.525 2.013 2.046 589
1970 .. .. .. ..
1971 176.498 526.860 2.391 2.421 589
1972 218.052 586.161 2.660 2.704 431/589
1973 167.000 406.326 1.844 1.875 589
1974 . . . .
1975 175.528 401.666 1.623 1.853 16
1976 272.000 189,209 2.220 2,257 261
1977 304.000 451.709 2.050 2.084 261
1978 398.000 525.760 2.386 2426 261
1979 38.1.000 459.330 2.085 2.119 261
1980 598.000 598.000 2.714 2,759 261
1981 450.000 446.667 1.891 1.922 261
1982 583.000 454.050 2.061 2.095 261
1983 534.450 400.037 1.815 1.846 782
1984 534.450 366.815 1.665 1.692 782
1985 534.450 357.253 1.621 1.648 782
1986 . . .

1960-64: 1965-69: 1966



Personnel Comments:
As in most former French colonies, France
continued to conduct agricultural rescarch in
Niger after independence. IRAT, TENMVT, and
CTFT had their own permanent bases, while
IFAC, IRCT, and possibly also other French
research orpanizations occasionally sen® missions
to Niger. In 1975, however, agricultt Lal research
concentrated
in INRAN. The figures prior to 1975 comprise

was more or less nationalized an .

the French rescarch organizations, while the
post-1975 fiyures reter to INRAN only. For
rersons of consistency, we have excluded Station
Awvicelz et Caprine de Maradi' and ‘Station
Sahélienne Expérimentale de Toukounous' from
the pre-1975 figures in the indicator series. When
agricultural rescarchers working on development
projects and at universitivs and regional and
international institutes in Niger are included, the
estimated number of rescarchers {or 1984 is more
than double the INRAN figure Gource (71,

Expenditure Comments:
The table below yives an overview of how the
indicators have been

pre-1975  expenditure

constructed.

19060 1971 1972 1973

IRAT S2.000 0 113,560 GR.0429 70750
tEMVT 210000 2570 2RO 47.250
crrb 27840 3T208 3708 38000
IFAC 13,158 11.000
IRCT 13.623

Total 13051 176,498 205002 167000
Source 5849 RRSY) A31/554 0 589

aLxpenditures of 47970 million CEA Franes for
Station Canne d Sucre Jde Tillaberyt (U5 131,000, 1
sctentist, source 431 have been ewcduded, When
compared with other institutional-level estimates,
these expenditures appear extraordinanly high.

b.The CTFE station in Niger was in charpe of both
Niper and Burkina Faso.

¢To maintain consistency in currency units, the
expenditure figure given by source 4231 and 589 has
been scaled down by a factor of 10,

331

The post-1975 expenditure figures refer to
INRAN only. They represent government
contributions to INRAN, a small amount of
‘autofinancement,’ and  contributions  from
Tonds National d'Investissement' (FNI) waick,
however, ceased in 1982 (source 86). Source 8¢
gives an expenditure figure of 633 million FCFA
for 1981 This fie ve is inclusive of donor
contributions which, according to source 86,
represent abont 2000 of total expenditures. For
reasons of consistency over time, this figure was
excluded from the indicator series. Using an
extremely broad definition of NARS, which
icludes universities, development projects and
regional and total
apricultural rescarch expenditures (inclusive of
forcign aid and salaries of expatriates) has been
cstimated Lo be as hiph as 5000 million FCFA in
1985/ 1986 (source 171),

international  institutes,

Acronyms and Abbreviations:

CTET: Cenire Technique Forestier Tropical

TEMVT: Institut d'Elevage ot de Médecine Vétérinaire
des Pavs Trepieaux

IFAC Institut Frangais do Recherches Fruiticres
d'Quatre-Mer

INRAN: Institut National de Recherches
Agronomigues du Niger

IRAT: Tnstitut de Recherches Agronomigues Tropicales
et des Cultures Vivricres

IRCT: Institut de Recherche du Coton et des Textiles
Ixotiques

Sources:

0016 Oram, Peter AL, and Vishva Bindlish. Resonrce
Allocations to National Agricultural Research:
Tremds in the 19705, The Hague and Washinglon,
D.CoISNAR and PRI, November 1981,

0027 Harvey, Nigel, ed. Agriculinrel Research
Centres: A World Divectory of Organizations and
Programmes. Seventh Edition, Two Volumes.
tlarlow, UK Longman, 1983,

0068 Conle, Stephan. "West Africa Agnicultural
Research Data Base Building Task: Termination
Report” World Bank, Washington, D.C., 1985,
Mimeo.

0083 Institut du Sahel, and DEVRES, Inc. Bilun des
Ressources ale la Recherchie Agricole dans les
Pays sl Sakiel, Volume 11: Résumds des Rapports
Nationaux. Washington, D.C.: DEVRES, Inc.,
August 1954,
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World Bank. "West Africa Agricultural
Research Review ~ Country Studies.” World
Bank, Washington, D.C., 1985. Mimco.

Casas, Joseph, and Willem Stoop. "Mission
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Research System of Niger." ISNAR, The Hague,
May 1986. Mimco.

Ecole Supérieure de Gestion des Entreprises
(ESGE). Etwde- Diagnostic de I'Institut National
de Recherches Agronomiques Niger (INRAN):
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Etude réalisée par I'ESGE pour le CILSS.
Niamey, Niger: ESGE, October 1985.

Current Agricultural Research Information
System (CARIS). Directory of Agricultural
Research Institutions and Projects in West Africa
-~ Pilot Project 1972-73. Rome: FAO, 1973,
UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the
Countrics of Africa. Paris: UNESCO, 1970,
Kassapu, Samuel. Les Dépenses de Recherche
Agricole dans 34 Pays ' Afrique Tropicale. Paris:
Centre de Développement de 'OCDE, 1976.
Institut National de Recherches Agronomiques du
Niger (INRANY. Recherche pour le
Développement. Niamey, Niger: INRAN, n.d.
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and Training." World Bank, Washington, D.C.,
November 1985. Mimeo.
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the Assaciation for the Advancement of
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les Pays Membres du CILSS. Club du Sahel,
September 1986.
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(GERDAT). Rapport Général |’ Activité pour
1982. Paris: GERDAT, 1983.
Institut du Sahel, and DEVRES, Inc. Sahel
Region Agricultural Research Resource
Assessment — Data Base Manogement Information
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Washington, D.C.: Institut du Sahel, and
DEVRES, Inc., nd.
World Bunk - West Africa Agricultural Research
Review Team. "National Agricultural Rescarch
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Nigeria

Personnel
Period/Year PhD MSe BSc Subtotal Expat Total Source
1960-64 . .. . . . 172 852
1965-69 .. . . . . 306 268
1970 . . . . .
1971 . . . . . .
1972 . . . . . 327 154
1973 . . . . . 369 154
1974 . . .. . . .
1975
1976
1977 .. . . . . .
1978 - . . .- . 791 155
1979 . . . . . ..
1980 - . . . . 1014 617
1981 . i . . . 1024 162
1982 . . . . . 912 86
1983 . v . . . 1088 17
1984 . . . . . 986 86
1985 . . . . . .
1986
1960-64: 1963 1965-69: 1966
Expenditure LCU = Naira
Constant 1980 US$ (millions)

Current LCU Constant 1980
Period /Year (millions) LCU (millions) Atlas PPP Source
1960-64 . . .. ..
1965 -69 4.530 27.678 44.123 41.492 10
1970} . . . ..
1971
1972
1973
1974
1975 .. . . .
1976 33.368 56.942 90.774 85.362 167
1977 55.344 86.072 137.211 129.030 167
1978 63.248 82.785 131.972 124.104 167
1979 54.978 61.635 98.254 - 92.936 167
1980 70.792 70.792 112.853 106.124 167
1981 71.500 69.620 110.985 104.368 167
1982 62.155 56.556 90.158 84.783 167
1983 55.855 49,561 79.007 74.297 167
1984 .. . . .
1985
1986

1960-64: 1965-69: 1966, 67 & 68
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Personnel Comments:
The table below gives a breakdown of the number
of researchers by institute. Source 157 indicates
there is a large discrepancy (sometimes 50% or
more) between the number of established
positions and the number of positions actually
filled. This could be a possible explanation for the
sometimes large differences between the number

of researchers cited by different sources for the
same year. Unfortunitely, it is not possible tc
quantify the magnitude of this problem with any
degree of precision. For a particular year,
estimates of the total number of researchers were
based principally on information from a single
source, and an attempt was made, wherever
possitle, to include only positions filled.

1978 1980 1981 1982 1983 1984
IAR 104 129 129 [129] 166 115
NCRI 159 127 127 77 127 77
NRCRI 30 81 81 75 81 62
NIHORT {301 34 34 (34] 41 42
[AR&T 37 44 44 {44] 39 63
CRIN 43 45 49 32 45 28
NIFOR [48] 68 74 71 68 69
RRIN 24 30 39 3 30 31
FRIN 85 83 83 86 83 80
NVRI 57 120 120 82 120 95
NAPRI 30 47 47 147 47 61
NITR 23 40 40 35 40 44
LERIN 7 17 17 18 19 17
LCRI 20 20 20 31 20 30
KLRI (20] 32 32 27 32 34
NIOMR 33 46 46 42 46 64
ALRLS (30] 23 33 [33] 33 39
NSPRI 11 8 18 [18) 51 35
Total 791 1014 1024 92 1088 986
Source 155 617 162 86 17 86

[ 1= cstimated or constructed by authors.

Expenditure Comments:
Conflicting information from different sources is
caused mainly by the fact that there is a large
discrepancy between the approved budgets of the
institutes and the actual funds released by the
government. Moreover, the fact that capital
investments and recurrent costs are kept seperate
means that only the recurrent costs are often
reported. Ancther problem is the large number of
institutes for which expenditure figures need to
be aggrepated in order to construct a system-level
figure. The expenditure figures given here for the
years 1976 to 1983 seemn the most reasonable
estimates currently available. They include the
research expenditures of the following institutes:
IAR, NCRI, NRCRI, NIHORT, 1AR&T, CRIN,

NIFOR, RRIN, FRIN, NVRI, NAPRI, NITR,
LERIN, LCRI, KLRI, NIOMR, AERLS, and NSPRI.
In 1980 there was a shift of the budget year, which
means that total expenditures for 1980 probably
cover a period of 15 months.

Acronyms and Abbreviations:

AERLS: Agricultural Extension, Rescarch Liaison
Service, Zaira

CRIN: Cocoa Research Institute of Nigeria

FRIN: Forest Research Institute of Nigeria

TAR: Institute of Agricultural Rescarch

TAR&T: Institule of Agricultural Rescarch and Tiaining

KLR: Kainji Lake Research Institute

LCRI: Lake Chad Rescarch Institute

LERI: Leather Rescarch Institute of Nigeria

NAPRI: National Animal Production Rescarch
Institute



NCRI: National Cereals Research Institute
NIFOR: National Institute for Oil Palm Rescarch
NIHORT: National Institute for Horticultural

Research

NIOMR: Nigerian Institute of Oceanography and

Marine Research

NIT: National Institute for Trypanosomiasis Research
NRCRI: National Root Crops Rescarch Institute
NSPRI: National Stored Products Research lastitute
NVRI : National Veterinary Resecarch Institute
RRIN: Rubber Research Institute of Nigeria
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Norway

Personnel
Period/Year PhD MSc¢ BSc Subtotal Expat Total Source
1960-64 . . . . . 410 523
1965-69 . . . . . 447 523
1970 . . . . . 457 523
1971 . .. . .. . 464 523
1972 .. .. . .. . 546 523
1973 . . . . . 558 523/859
1974 . . . . . 574 523
1975 . . . . .- 614 523/859
1976 . . . v . 654 523
1977 . . . . . 618 523/859
1978 . . . . . 638 523
1979 . . . . . 684 523/859
1980 . . . . . 729 523
1981 . . . . . 736 523/859
1982 . . . . . 752 523
1983 . . . v . 769 523/859
1984 .. . . . .. 756 523
1985 . .. . . " 780 523/859
1986 ..
1960-64: 1963 1965-69: 1966, 67, 68 & 69
Expenditure LCU = Norwegian Kroner
Constant 1980 US$ (millions)

Current LCU Constant 1980 -
Period/Year (millions) LCU (millions) Atlas rere Source
1960- 64 40.900 132.362 25,322 21.076 523/494
1965-6Y 73.225 195.760 37.451 31.170 523/494
1970 88.700 148.5.79 38.047 31.667 523
1971 92.700 194.748 37.257 31.009 523
1972 114.000 228,457 43.705 36.376 523
1973 128.100 235.046 44.966 37.426 523/859
1974 148.200 246.589 47.174 39.264 523
1975 179.300) 271.256 51.893 43.191 523/859
1976 221.300 311.252 59.544 49.56() 523
1977 240.500 312.338 59.752 4,732 523/859
1978 280.900 342,501 65.534 54.545 523
1979 297.800 30732 65.184 54.254 523/859
1980 322.800 322,800 61.754 51.398 523
1981 350.000 333.333 63.769 53.076 523/859
1982 450500 358.678 68.617 57.111 523
1983 502.100 376.932 72.113 60.021 523/859
1984 529.600 373484 71.450 59.469 523
1985 556400 372,922 71.342 59.379 523/859
1986 . . .. ..

1960-64: 1963 1965-69: 1966, 67, 68 & 69
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Personnel Comments:

The Agricultural Research Council of Norway
(NLVF), which is attached to the Ministry of
Agriculture, was formed in 1949. According to
source 499, it was charged with the task of
coordinating all research in  agriculture
(including research in forestry and freshwater
fisheries) as well as advising the Ministry on
resecarch policy orientations and priorities.
However, sea fisheries research is excluded from
the mandate of the Ministry of Agriculture and
NLVE. 1t falls within the mandate of the Ministry
of Fisheries and the Fisheries Rescarch Council
(NFFR, founded in 1972). Given this
organizationa! structure, the figures given by
source 523 exclude sca-fisheries resecarch,

339

Sources 494 and 859, however, provide
figures on sea-fisheries research. The data given
by these sources are not as complete as the data
given by source 523. Therefore some earlier
personnel figures have been constructed on the
basis of sea-fisheries rescarch expenditures
relative to  other agricultural research
expenditures for these years. Over the whale
period, several sea-fisheries research personnet
figures have been based on interpolation. Source
523 and 859 both give personnel figures in full-
time cquivalents, and both sources also include
university rescarchers.,

The table below gives an overview of how
the personnel figures have been constructed.

963 1966 1u7 1968 1969 1970 1971 1972 1973 1974
NLVF 342 360 3k 376 386 369 372 450 458 459
NFFRa (6] 1381 ITSL 81 (84 I881 0 [92] [96]  100* (115
Total 10 I8 D 457 470 457 et e 558 574
Source K23 513 A23 R23 A23 523 523 R23 523 523

859

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
NLVF A8 500 4S8 o3 g9 8200 9 516 825 509 530
NFFRa 130" JHSE 1o0t (175 1900 [2a0]  227% [236] 2440 [M47] 250°
Total 6LF 65 6l3 63 o8t 729 73 7R 769 756 78
Source 523 823 523 823 23 523 52 523 823 523 523

850 859+ 859 859 85 859°

[ ] = estimated or constructed by authors.

a. It is assumed that the NFFR figures before 1972 represent the sea fisheries research institutes

which were merged into NFFR in 1972,
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Expenditure Comments:

The expenditure figures have been constructed as follows:

1963 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975
NLVF 341 507 561 663 696 707 727 920 1043 1175 1418
NFFRa 6.8 8.2 12.0* [14.0] [160] [180] [20.0] [22.0] 23.8* [307] 375
Total 309 589  68.1 80.3 856  88.7 927 1140 1281 1482 1793
Source 523 523 523 523 523 523 523 523 523 523 523

494*  494* 494 859+

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
NLVF 1758  187.1 218.0 2254 2303 267.5 3248 363.2 379.2 3945
NFFR® [45.5] 534 [629] 724 {9251 112.5* [1257) 138.9* [1504] 161.9*
Total 2213 2405 2809 2978 3228 380.0 450.5 5021 529.6 5564
Source 523 523 523 523 523 523 523 523 523 523

8597 859* 859+ 859* 859*

{ 1= estimated or constructed by authors.

a. It is assumed that the NFFR figures before 1972

were merged into NFFR in 1972,

Acronyms and Abbreviations:

NLVE: (Agricultural Rescarch Council of Norway)
NFFR: (Norwegian Fisheries Rescarch Council)
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Personnel

Period/Ycar

PhD MSc BSc

Subtotal

Expat

Total Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

32

10 95

42 17

1960--64:

Expenditure

1965-69:

LCU = Rials Omani

Period/Year

Current LCU
{millions)

Constant 1980
LCU (millions)

Constant 1980 US$ (millions)

rppe Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1960-64:

1965-69:



Personnel Comments:

343

The 1976 figure includes crop research only. The 1983 figure has been constructed as follows:

PhD MSc BSc Expat Total
Directorate of Agricultural Rescarch 1 1 5 25 32
Directorate of Animal Wealth 0 1 2 7 10
Total 1 2 7 32 42

Expenditure Comments:

Total expenditures of the Directorate of
Agricultural Research in 1983 were 896,121 Rials
Omani (approximately USS 2.6 million). No
expenditure figures, however, were given in the
ISNAR, IFARD & AOAD questionnaire for the
rescarch section of the Directorate of Animal
Wealth.

Sources:

ISNAR, IFARD & AOAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses, ISNAR, The Hague,

0017

1985.
0095 FAO - CARIS. Agricultural Rescarch in
Developing Countries ~ Volume 1: Rescarch

Institutions. Rome: FAO - CARIS, 1978,

0094

0831

0865

Additicnal References:

FAO - Near East Regional Office. Direch ry of
Agricultural Pesearch Institutions in the Near
East Region. Cairo: FAO — Near East Regional
Office, 1979,

FAO. Report of an Expert Consultation on
Agricultural Extension and Rescarch Linkages in
the Near East, Amman, Jordan, 22-26 July 1985,
Rome: FAQ, 1985.

Oram, Peter. "Agricuitural Rescarch Objectives
and Prioritics: Constraints to the Development of
Agricultural Rescarch Insiitations in Arab
countries.” Review paper prepared for the first
mecting of the Council for Arab Agricultural
Research, organized by the Arab Fund for
Economic and Social Development, Kuwait, 23
March 1988,



Pakistan
Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 .. . .. . . ..
1965--69 129 552 722 1403 .. 1403 454
1970 .. .. V. . . .
1671
1972
1673 - .. e .. e .
1974 .. . . . . .
1975 . . . . .
1976 .. . . . .
1977 - o . . . .
1978 233 1405 1196 2834 . 2834 296
1979 . . . . . .
1980 . .. . . . .
1981 221 1538 754 2513 . 2513 587
1982 .. . . . e .
1983 . .. . . . .
1984 299 2181 951 3431 . 3431 587
1985 . .. .. - . .
1986
1960-641: 1965-69: 1968
Expenditure LCU = Pakistan Rupees
Constant 1980 US$ (millions)

Current LCU Constant 1980
Period/Year (millions) LCU (millions) Atlas PPP Source
1960-64 9.912 44.153 4.450) 12.710 281
1965-69 14.994 52.582 5.299 15.136 281
1970 10.412 32.037 3.229 9.222 281
1971 13.493 39.569 3.988 11.390 281
1972 15.265 41.938 4.227 12.072 281
1973 17.333 41.171 4.149 11.851 281
1974 38.036 73.429 7.400 21.137 231
1975 77.953 122.954 12.392 35.394 281
1976 97.001 136.429 13.750 39.272 281
1977 99.783 126.789 12,778 36.498 281
1978 123.662 144.128 14.526 41.489 281
1979 146.817 162.229 16.350 46.699 281
198() 168.573 168.573 16.989 48.525 281
1981 . . . ..
1982
1983
1984
1985
1986

1960-65: 1960, 61, 62, 63 & 64 1965-69: 1965, 66, 67, 68 & 69



Personnel Comments:

The personnel indicators more or less include all
agricultural researchers working at the federal
and provincial agricultural research institutes,
Pakistan Agricultural Research Council (PARQC),
and the agricultural universities. in the case of
university researchers, no full-time equivalent
(FTE) ratio has been applied. Source 296 indicates
that 632 of the 2834 researchers were university
researchers and held the following qualifications:
120 PhD's, 385 MSc's, and 127 BSc's. For 1984,
source 587 reports 639 university researchers, of
which 151 had PhD's, 477 MSc's, and 61 BSc's.
Although not documented, it is understood that
the time spent on research by these university
researchers is rather tow (10-30%). This would
mean that the number of researchers, especially
those with a graduate degree, if expressed in FTEs
would be considerably less than the estimate
presented in the indicator series.

Expenditure Comments:

The expenditure figures given by source 281 are
constructed by summing the agricultura! rescarch
expenditures of the federal and provincial
governments, Pakistan Agricultural Research
Council (from 1973-74 on), the major donor
agencies  (USAID  and the Australian
Government), and the Pakistan Central Cotton
Committee.

No clear indication is given by source 281
whether expenditures for university rescarch are
included or not. Source 587 gives the following
figures for 1978, 1981, and 1984: (respectively)
2274, 398.5, and 786.4 million Rupees. They
explicitly include federal and provincial
institutes, PARC, and agricultural universities.
These figures, however, are budget figures. In the
case of PARC, source 587 indicates that real
expenditures over the period 1978-1984
fluctnated between 54% and 92% of the budgeted
figure.

Sources:

Nagy, Joseph Gilbert. "The Pakistan
Agricultural Development Model: An Economic
Evaluation of Agricultural Rescarch and
Extension Expenditures.” PhD diss., University of
Minnesota, Minneapolis, March 1984,
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‘Panama

Personnel

Period/Ycar PhD MSe BS: Subtotal Expat Total Source
1960-64 W7 10
1965-69

1970

1971

1972

1973

1974 . . . " .

1975 2 8 13 23 23 218
1976 2 1 17 30 30 218
1977 3 12 18 33 33 218
1978 3 14 21 38 38 218
1979 5 16 30 51 5 218
1980 5 17 42 64 64 218
1981 5 19 45 69 - 69 218
1982 8 28 86 122 . 122 218
1983 8 32 89 129 6 135 17
1984 9 33 | 133 - 133 218
1985 . . . . .

1986 9 41 90 140 140 833

1960-64: 1961

1965-69:

Expenditure LCU = Balboas
Constant 1980 US$ (millions)

Current L.CU Constant 1980
Period/Year (millions) LCU (millions) Atlas Prpe Source
1960-64 0.263 0.625 0.618 0.905 10
1965-69 . . .
1970
1971
1972
1973
1974 . - . .
1975 0.492 0.701 0.693 1.016 208
1976 .884 1.204 1.191 1.745 216
1977 1.080 1.406 1.390 2.038 216
1978 1.146 1.382 1.367 2.003 216
1979 2.597 2.866 2.834 4.154 216
1980 3.553 3.553 3.512 5.149 216
1981 3429 3.278 3.241 4.750 218
1982 5.438 4.971 4,914 7.203 218
1933 4.125 3.703 3.661 5.366 218
1984 5.910 5.000 2.002 7.332 218
1985 4.740 3.953 3.908 5.729 338
1986 . -

1960-64: 1961

1965-69:



Perronnel Comments:

These figures refer to the 'Instituto de
Investigaciébn Agrepectaria Panama' (IDIAP)
only. Source 218 reporis only national
researchers. The ISNAR, IFARD & ACAD
questionnaire (source 17) gives additional
informaticn on other organizations which
conduct s ¢ricultural research in Panama, namely,
United Fruit Company (1983: 7 rescarchers),
Companifa Panamefia de Alimentos (NESTLE),
Citricos de Chirique, and the Faculty of
Agricalture of the University of Panama (1983: 32
researchers).

Expenditure Comments:
These expendilure figures refer to the 'Instituto
de Investigacion Agropecuaria Panamd' (IDIAT)
only. According to source 17, other organizations
which conduct agricultural research are United
Fruit Company (1983: B$ 0.5 million research
expenditure), Compania  Panamena  de
Alimentos (NESTLE), Citricos de Chirique, and
the Faculty of Agriculture of the Umversity of

Panama (1983: 3% 0.6 million rescarch
expenditure).
Sources:

0010 Boyce, James K., and Robert E. Evenson, National
and Iiternational Agricultural Research and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

ISNAR, IFARD & AOAD. Survey of Mational
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The | lague,
1985,

Segura, M. "Diagnéstico de la Investigacion
Agropecuaria en el {stmo Centroamericano.”
IICA, Guatemala, 1979. Mimco.

Rosales, Franklin E. "Situacion del Sistema
Nacional de Investigacion Agrondémica en
Panamad.” lICA - OEA, San José, December 198(),
Mimeo.

FAQ. Informe Sobre el Instituto de Investigaciin
Agropecuaria (IDIAP) de Panamid. Rome: FAOQ,
June 1985.

Cuellar, Miguel, Damaris Chea, Jorge Jonas, and
Hermel Lopez. "Estudio del Mancjo y
Organizacion de la Investigacion en Fincas --
Caso: Panamd.” Paper prepared for the ISNAR
Study on the Organization and Management of
On-Farm Rescarch. ISNAR, The Hague,
September 1986. Mimco.
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Noriega, Tomds. Personal communication.
Director General, Instituto de Investigacion
Agropecuaria de Panamd. Panama, March 1988.
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No. 124. New Haven, Connecticut: Econornic
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Papua New Guinea | |

Personnel

Period/Year

PhD MSc BSc Subtotal Expat Total Source

1960-64
1965-69
1970
1971
1972
1673
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

4 4 53 61
12 16 79 107

42

61 286/285
107 279
106 470

73 95

65 107 450

1960-64:

Expenditure

1965-69: 1965 & 68

LCU = Kina

Period/Year

Current LCU Constant 1980
(millions) LCU (millions)

Constant 1980 US$ (millions)

Atlas PPP Source

196064
1965-69
1970
1971

6.689 6.689
7.072 7.220
8.118 7.955

9.518 18.044 468/482
10273 19477 469/482
11319 21458 469/482

1965-69:



Personnel Comments:

The figures prior to 1975 represent the number of
researchers in crop, livestock, fisheries, and
forestry research working in the Department of
Agriculture, Stock and Fisheries, and the
Department of Forests. Following independence
in 1975, these two departments were merged into
the newly established Department of Primary
Industries (DPI). The figures after 1975 represent
the number of researchers working at DPI in crop,
livestock, fisheries, and forestry research,

With independence in 1975, a large number
of expatriate researchers left the country, so the
decline in the number of researchers which the
1976 observation suggests appears plausible. The
fairly rapid recovery in the total number of
researchers in the years to follow masks a
substantial decline in the average level of formal

351

qualifications and years of working experience
within the research system (sources 35 and 470).

During the seventies, agricultural research
has ceased to be the sole preserve of DPI. Industry
organizations such as the Oil Palm Research
Association and the Coffee Industry Board now
have substantial involvement, as do some
provincial integrated rural development projects
such as the Southern Highlands Rural
Development Project. There are numerous other
small research projects being conducted by the
University of Tapua New Guine: and the
Institute of Technology and several
nongovernment organizations and enterprises
(source 35).

Source 38 identifies about 45 agricultural
researchers working outside DPI in 1981 which
for reasons of consistency are not included in the
indicator series.

1965 1968 1971 1973
Department of Agriculture,
Stock and Fisheries
Division of Animal Industry 10 8 11 14
Division of Research and Surveys 65 68
Division of Plant Industry 34 33
Fisheries Research 7] 7] C)] (10)
Department of Forests 8 14 31 24
Total 59 62 107 106
Source 286 285 279 470
1976 1950 1981 1982
Department of Primary Industries
Livestock Branch 18 22 NA NA
Agricultural Branch 38 890 63 69
Fisheries Branch [12] 14 NA NA
Forestry Office 5 15 NA NA
Total 73 107 NA NA
Source 9& 470 38 35

estimated or constructed by authors.

[1=
() = alrcady included in the Division of Rescarch and Surveys figure.
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Expenditure Comments;
The expenditure figures for the years 1980, 1981,
and 1982 have been constructed on the basis of
estimates of revenue and expenditure of the
Department of Primary Industries, as published
by sources 468 and 469. Scparating rescarch
expenditures from total rescarch and
development expenditures required several
(informed) assumptions. In the case of crop
research expenditures, it was assumed, on the
basis of information provided by source 35, that
65% of the 'Crop Production, Research and
Services' expenditures (function 3, activity 7,
starces 468 and 469) were dedicated to crop
research. In the case of livestock research, it was
assumed, on the basis of information provided by
source 482, that 50% of the "Livestock Production
Research and Health Services' expenditures
(function 3, activity 6, sources 468 and 409) were
dedicated to livestock research. Forestry rescarch
is the Rescarch,'
‘Botanical Research,” and 'Forest Management
Research' expenditures (function 3, activities 1, 2,
and 3, sources 468 and 469). In the case of
Fisheries Rescarch expenditures, it was assumed,
on the basis of information provided by source
482, that 30% of the 'Fisheries Administration:

sum of ‘Forest Products

Production Rescarch and Inspection Services'
(function 6, activity 1) expenditures were research
related.

1980 1981 1982
Crop Research 3.046 3.596 1314
Livestock Research 1.690 1.650) 1.870
Forestry Rescarch 1.024 1.047 0.959
Fisheries Research (1.929 0.779 0.975
Total 6.659 7.072 8.118
Sources JO8/7482 69 /482 1697482

Sources:

0095 FAO - CARIS. Agricultural Rescarch in

Developing Countries - Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978,
Commonwealth Agricultural Burcaux (CAB).
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Sciences in the Commonwealth and in the
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0482

0016
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Republic of Ireland 1972. Slough, England: CAB,
1972.

Commonwealth Agricultural Bureaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the
Republic of Ireland 1969. Slough, England: CAB,
1969.

Commonwealth Agricultural Burcaux (CAB).
List of Research Workers in Agriculture, Aninal
Health and Forestry in the Commonwealth and
in the Republic of Ireland 1966. Slough, England:
CAB, 1966.

Government of Papua New Guinea. Estinates of
Revenue and Expenditure for the Year Ending 31st
December, 1931. Report presented by Mr. John
Kaputin, M.P’,, Minister of the National
Parliament for Finance on the Occasion of the
Budget, 1981. Papua New Guinca: Government of
Papua New Guincea, 1981,

Government of Papua New Guinea. Estinates of
Reverwe amd Expenditure for the Year Ending 31st
December, 1982. Report presented by Mr John
Kaputin, M.I., Minister of the National
Parliament for Finance on the Occasion of the
Budget, 1982. Papua New Guinea: Government of
Papua New Guinea, 1982,

Docry, R.C., and A.E. Charles, eds. Research
Programme Survey 1980). Papua New Guinea:
Department of Primary Industries, 1980.

Dagg, Matthew. Personal communication. Senior
Rescarch Officer, ISNAR. The Hague, March
1987.
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Kula, G.R. Personal communication. Deputy
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"‘Par'a.guay

MR RER RN
Personnel
Period/Year PhD MSe BSc Subtotal Expat Total Source
1960-64 . . . .. .. 10 10
1965-69 0 5 8 13 - 13 267
1970) . . . .. . .
1971 .. . . . .. 26 717
1972 .
1973
1974
1975 . .
1976 2 i2 19 33 33 26
1977 2 15 19 36 36 26
1978 3 16 22 41 41 26
1979 2 18 24 44 44 26
1980 3 20 30 53 53 26
1981 . .
1982 . .. . .
1983 3 25 52 80 6 86 17
1984 .
1985 . . .. .. .
1986 2 36 74 112 .. 112 267
1960-64: 1963 1965-69: 1967
Expenditure LCU = Guaranies
Constant 1980 US$ (millions)
Current LCU Constant 1980 -
Period/Year (millions) LCU (millions) Atlas rep Source
1960-64
1965-69
1970
1971
1972
1973
1974
1975 .. . . .
1976 75.575 128.311 0.941 1.351 26
1977 89.599 139.345 1.022 1.467 26
1978 104.630 147.366 1.081 1.552 26
1979 142.355 166.303 1.219 1.751 26
1980 390.550 390,550 2.864 4.113 26
1981 . . .. .
1982 . . . ..
1983 1346.015 962.815 7.060 10.139 17
1984 .. . .. .
1985
1986

1960-64: 1965-69:



Personnel Comments:

These figures represent researchers working at
‘Direccién de Investigacién y Extensién
Agropecuaria y Forestal' (DIEAF) only. The total
number of graduate-level staff within DIEAF is
considerably higher than the number of
researchers, because many of them work within
the extension section. Comparing across all
available sources suggests that some prior
compilations mistakenly considered all graduate-
staff working  within DIEAF (o Dbe
rescarchers (c.g., source 32). In source 17 (ISNAR,
IFARD & AOAD questionnaire) no figure is
given tor the number of researchers with a BSe or
equivalent. The 1983 BSc figure was thercfore
approximated on the basis of the 1980 and 1986
ohservations

level

Expenditure Comments:

In Paraguay, 'Direccion de In ‘estigacion y
Extension Agropecuaria v Forestal' (DIEAT) is the
main institution both
agricultural rescarch and extension. This mixture
of functions makes it rather difficult to divide
total expenditures into research and extension
expenditures. Although source 26 gives research
expenditure only, most other sources give total
expenditures of DIFAL (i.c., inclusive of
extension). Although the ISNAR, IFARD &
AOAD questicnnaire explicitly sought rescarch
expenditures only, it is possible that the 1983
figure includes nonrescarch expenditures.

which undertakes

Sources:
0010 Boyce, James K., and Robert 5. Evenson. National
and International Agricultural Research and

Extension Pragrams. New York: Agricaltural
Development Council, Inc., 1975.

ISNAR, IFARD & AOAD. Survey of National
Agricultural Rescarch Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Oram, Peter A, and Mark Gicben. "Document
Summaries.” ISNAR, The Hague, 1984, Mimeo.
Alvarez, Luis Alberto. Una Introspectiva del
Sistema de Investigaciin Agropecuaria del
Ministerio de Agricultura y Ganaderia (MAG).
Publicacion Miscelinca No. 17. Asuncion,
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Paraguay: MAG - Direccidn de Investigacion y
Extension Agropecuaria y Forestal, 1986.

Centro de Documentacion sobre Investigacion y
Ensefianza Superior Agropecuaria de la Zona Sur.
Instituciones de Investigacion Agricola de la
Zona Sur: Argentina, Chile, Paraguay y Uruguay.
Serie: Informaciones No. 2. Buenos Aires:
Facultad de Agroncmia y Veterinaria -
Biblioteca Central, 1ICA ~ Zona Sur, 1972,
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Peru

L
Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
196064 117 852/10
1965-69 131 852
1970 174 335
1971 179 14
1972
1973
1974 .
1975 - 254 14
1976 . 223 335
1977 .- - . . 269 14
1978 6 33 218 257 257 202
1979 . . . - .
1980 4 30 239 273 273 205
1981 . . . .- .
1982 .
1983 250 335
1984 .
1985 273 203
1986 .

1960-64: 1963 & 64

Expenditure

1965-69: 1965

LCU = Soles (1980)

Current L.CU

Constant 1980

Constant 1980 US$ (millions)

Period/Year (millions) L.CU (millions) Atlas prp Source
1960 64 25977 798.665 2.384 5812 10/852
1965-69 4().230 1005.750 3.003 7.319 852
1970) 193.500 2845.588 8.495 20.707 852
1971 ..

1972

1973

1974

1975 .. .. .. ..

1976 471.326 2909.420 8.686 21.172 205
1977 348.565 1556.094 4,646 11.324 205
1978 370.672 1023.956 3.057 7451 205
1979 787.218 1218.604 3.638 8.868 205
1980 1133.248 1133.248 3.383 8.247 205
1981 5391.000 3230.078 9.643 23.505 72
1982 6925.000 2539.421 7.581 18.479 72
1983 14208.000 2517.819) 7.517 18.322 72
1984 40869.000 3402.348 10.157 24.759 72
1985 .. . . .

1986

1960-64: 1962, 63 & 64

1965-69: 1965



Personnel Comments:

Over the last 25 years the Peruvian agricultural
research system has undergone numerous
reorganizaticns, particularly that part of the
agricultural research system which is under the
responsibility of the Ministry of Agriculture
and/or Food.

Durirg the sixties, agricultural research
under the responsibility of the Ministry of
Agriculture, conducted by the
semiautonomous institute ‘Servicio  de
Investigacién y Promocién Agraria' (SIPA). In
1970 SIPA was abolished as a semioutonomous
institute. The rescarch component was placed
under the Ministry of Agriculture, and the
extension service disappeared. In 197571976 the
Ministry of Agriculture was split into the
Ministry of Food and the Ministry of Agriculture.
The Ministry of Food teok over all food
crop/commodity rescarch, leaving research on
industrial crops, natural resources, and irrigation
to the Ministry of Agriculture. In 1978 the
ministries were again merped.

In 1979 'Instituto Nacional de Investigacion
(INIA) was
responsibility for all rescarch formerly executed
by 'Direccion General de
‘Direceion de Investigacion Farestal y launa,
‘Sub Direccion de Investigacion de Aguas y
Suelos,” and ‘Instituto  de  Investigaciones
Agroindustriales' (source 205). In 1981 the
extension services merged with INIA, whose
namz was changed to 'Instituto Nacional de
Investigacion v Promocion Agraria’ (INIPA). At
the same time, rescarch in the arcas of forestry
and fauna, water and soils, and agroindustry were
moved out of INIPA. According Lo source 203,
these three research divisions were transferred to
the following institutes. INFOR, INAF, and
INDDA, respectively.

In 1987, INIPA was broken up and the
rescarch component of INIPA merged with
INDDA to form ‘Instituto Nacional de
Investigacion Agraria y Agroindustrial’ (INIA).

In addition to these rescarch agencies under
the Ministry of Agriculture and lood, a
considerable  amount of research is
conducted by the National Agricultural
University (UNA), and to a lesser extent by 15

was

Agraria’ created  and  piven

Investigacion,'

also
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regional universities. Total academic staff of
UNA was 308 in 1969, 342 in 1976, and 406 in 1980
(source 203). Some nonpublicly funded institutes
such as ‘Instituto Central de Investigaciones
Azucareras,” 'Hoja TPeruana de Tabaco, and
Instituto de Estudios Andiros' also conduct
some agricultural rescarch.

For reasons of consistency, the indicator
series only includes the principal agricultural
research  agencies - either the main
semiautonomouns agricultural research institutes
(SIPA, INIA, INIPA) or the 'Direccion General de
Investigacion’ - under the Ministry  of
Agriculture and/or Food. For 1980, rescarchers
working on forestry and fauna research and
agroindustry rescarch were excluded from the
total number of rescarchers working &t INIA in
observation  which s

order to obtain an

consistent with earlier and later observations.

Expenditure Comments:
The expenditure figures are generally consistent
with the personnel indicators. Only the 1979 and
1980 figures include some minor expenditures on
forestry and fauna resecarch and on water and
soils research, and may therefore be somewhat
out of line. The post-1980 figures given by source
72, are constructed on the basis of expenditures
on research, plus a proportion of administrative
expenditures,

Source 72 indicates that in the carly 1980s
Peru undertook o revitalizetion of its agricultural
cystem. Substantial
financial assistance was provided by external
donors, including USAID, World Bank, and
Inter-American Development Bank, along with
increased counterpart funds from local sources.
Thus the rapidly increased levels of support
afforded agricultural research in the ecarly 1980s,

research and extension

following a decline in real support during the
fater half of the 1970s, which these figures
suggest, are plausible. Nevertheless, unavoidable
inconsistencies in the series reported by source
205 and 72 may overstate the rate of increase in
real expenditures to some degree.

In particular, the figures obtained from
source 205 represent proposed or budgeted
expenditures and are exclusive of capital
investments, while those abtained from source
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72 include capital investments and are actual
expenditures, not simply budgeted expenditures.
The hyperinflation experienced by Peru during
this period resulted in actual expenditures over
the course of a year exceeding budgeted or
proposed expenditures at the beginning of the
fiscal year as extra funds were made available to
compensate public agencies such as INIPA for the
declining purchasing power of their budget
allocutions.

The table below gives some additional
observations of rescarch expenditures in millions
of current L.CUs not included, for reasons of
consistency, in the indicator series.

1976 1977 1978 1979 1980
ITA 27.500  33.000 d3.077 6745 98.760
DIFF 0.211 6.754 4100
SDIAS 3.879
Source 205 205 205 205 205

Acronyms and Abbreviations:

DIFF: Direccion de investipacion Forestal v Fauna

HA: Instituto de Investigaciones Agro-industriales

INAF: Instituto Nacional de Ampliacion de la Frontera
Agricola

INDDA: Instituto Nacional de Desarrollo
Agroindustrial

INFOR: Instituto Nacional de Forestal

INTA: Institato Nacional de Investigacion Agraria

INTAA: Instituto Nacional de Investigacion Agraria y
Agroindustrial

INIPA: Instituto Nacional de Investigacion y Promocion
Agraria

SDIAS: Sub Direccion de Investigacion de Aguas y
Suelos

SIPA: Servicio de Investigacion y Promocion Agraria

UNA: Universidad Nacional Agraria
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D.C,, 1980. Mimco.
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Allocation to Agricultural Research. Procecdings
of a workshop held in Singapore 8-10 June 1981,
edited by Douglas Daniels and Barry Nestel, pp.
151-167. Ottawa: IDRC, 1981.
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Phlhppmes

Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 . . . . . 219 852
1965-69 . .
1970 . . .. .. . .
1971 38 106 673 817 . 817 788
1972 . . . .. ..
1973 - .. . - .. ..
1974 90 211 827 1128 . 1128 786
1975 . . . . .
1976 . .. .. . .. ..
1977 76 218 1096 1390 - 1390 786
1978 .. . .. . . .
1979
1980 . .. . . . .
1981 136 448 908 1492 . 1492 732
1982 . . . .. .
1983
1984 . . .- . . .
1985 213 655 1570 2438 . 2438 802
1986 - . . . . ..
1960-64: 1960 1965-69:
Expenditure LCU = Philippine Pesos
Constant 1980 US$ (millions)

Current LLCU Constant 1980
Period/Ycar (millions) LCU (millions) Atlas Prp Source
1960-64 10.480 58.476 7.436 16.472 62
1965-69 19.600 83.761 10.651 23.595 62
1970 37.647 128.928 16.394 36.318 62
1971 41.100 125.305 15.934 35.297 62
1972 50.277 143.649 18.266 40.464 62
1973 76.603 185.479 23.585 52.248 62
1974 89.749 165.895 21.095 46.731 62
1975 73.402 125.259 15.928 35.284 62
1976 96.751 151.173 19.223 42.584 62
1977 92.800 135.080 17.177 35.051 62
1978 103.100 137.284 17.457 38.671 62
1979 90.200 104.277 13.260 29.374 62
1980 101.900 101.900 12.957 28.704 62
1981 161.800 145.766 18.535 41.061 62
1982 136.900 113.799 14.471 32.056 62
1983 117.400 87.416 11.116 24.624 62
1984 161.221 80.090 10.184 22.561 732
1985 194.843 82.247 10.458 23.168 732
1986 .. . . ..

1960-64: 1960, 61, 62, 63 & 64 1965-69: 1965, 66, 67, 68 & 69



Personnel Comments;
The Philippine agricultural research system
consists of many different organizations, which —
froin 1972 on - are coordinated by the Philippine
Council for Agriculture and Resources Research
and Development (PCARRD). For the years 1971
and 1974, sources 786 and 788 report both total
and full-time equivalent (FTE) rescarchers. The

361

indicator series includes the preferred FTE
estimates. The 1974 institution-specific ratios of
FTEs to total researchers were used to prorate the
later years. Over the whole period, the total
researcher count was approximately double the
FTE figures. The table below gives construction
details for the years 1971, 1974, and 1977.

1971 1974 1977

PhD  MSc BSc Total PhD  MSc BSc Totel PhD MSc BSc Total
MOA 2 29 293 324 2 23 289 314
MNR? 2 27 315 344 0 6 117 123 1 16 265 282
Cl 0 3 72 75 1 2 77 80
NSDB 5 31 184 220 12 19 116 147 3 17 97 117
OCGA | 17 54 72 3 13 163 179
CAU 1 45 102 178 74 138 170 382 67 149 282 498
Total 38 106 673 817 90 211 827 1128 76 218 1096 1390

a. In 1971 these figures refer to the former Department of Agriculture and Natural Resources.

Explicitly excluded from the indicator series,
althou:gh mentioned by sources 788 and 786, is
research by private-sector and international
agencies (mainly IRRI).

Expenditure Comments:

The source 62 and 732 figures include only direct
expenditures of the Philippine government on
agricultural research and do not include grants or
loans from international sources.

Source 732 indicates that a significant
proportion of these external funds where spent
on manpower and research  facilities
development. To the extent that the research
facilities component represented infrastructural
(i.c., capital) investments, the indicator series
underestimates total research expenditures in the
Philippines.

Acronyms and Abbreviations:
CAU: Colleges ond Universitios
Cl: Commodity Institules
IRRE: International Rice Rescarch Institute
MNR: Ministry of Natural Resources
MOA: Ministry of Agriculture
NSDB: National Science Development Board
OGA: Other Government Agencics

PCARRD: Philippine Council for Agriculture and
Resources Research and Development

Sources:

Gomez, Arturo S. Philispines and the CGIAR
Centers: A Study of Their Collaboration in
Agricultural Research. CGIAR Study Paper
Number 15, Washington, D.C.: World Bank, 1986.
FAQO - Regional Office for Asia and the Pacific,
Agricultural Research Systems in the Asia-
Pacific Region. Bangkok: FAO - Regional Office
for Asia and the Pacific, 1986.

Librero, Aida R. "An Inventory of Rescarch
Manpower in Agriculture and Natural Resources
in the Philippines.” In Agriculiure and Resourees
Research Manpower Developn:nt in South and
Southeast Asia, pp. 131-141. Los Baiios,
Philippines: Philippine Council for Agriculture
and Resources Research and Development, 1983,
National Agricultural Rescarch System Survey
Technical Pancl (NARSSTD). The Philippine
Agriculturec Rescarcli System — Evaluation and
Recommendations. Volume 1. Manila,
Philippines: NARSSTP, December 1971,
Gapasin, Dely 1. Personal communication,
Deputy Executive Director for Rescarch and
Development, Philippine Council for Agriculture
and Resources Research and Development. Los
Baios, "nilippines, February 1988.

0062

0732

0786
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June 1981. Ottawa: IDRC, 1981,

UNESCO. Statistical Yearbook 1983. Paris:
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§5 i’ortugal

Personnel

Period/Year

PhD MSc

BSc Subtotal Expat Total Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1975
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

306 574/514
376 663
. ' . 351 665

438 521

460 422

1960-64: 1960 & 64

Expenditure

1965-69:

LCU = Portuguese Escudos

Period/Ycear

Current LCU
(millions)

Constant 1980 US$ (millions)

Constant 1980
L.CU (millions) Atlas rrpe Source

1960-64
196569
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

55.154

174.417
146,585
347514

565.377

1642.200

297.735 5.731 8.943 574/514

711.906 13.703 21.384 662
555.246 10.688 16.678 663
753.826 14.510 22,643 665

801.953 15.437 24.089 664

760.278 14.634 22.837 666/667

1960-64: 1960 & 64

1965-69:
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Personnel Comments:
Both the personnel and expenditure indicators
are based on a classification of scientific
disciplines, rather than the preferred
socioeconomic objective. Several sources also
give figures by socioeconomic objective, but they

are, in general, less consistent than those by
scientific discipline.
The personnel indicalors
construcled as shown below.
Consistency in institutional coverage
between observations is difficult to verify,
particularly for the earlier years.

have been

1960 1964 1972 1976 1982 1985
Covernment NA 271 355 310 330 350
PNP NA 19 1
Universities NA 8 20 41 108 110
Total 314 298 376 351 438 460
Source 574 54 663 665 521 422
Expenditure Comments:
The expenditure indicators have been constructed as follows:
1960) 1964 1971 1972 1976 1978 1984
Government NA 62.590 167.718 141.433 336.138 475.793  1411.200
PNP NA 4.899 0.679 0.431
Universitics NA 0.819 6.699 4473 11.376 89.153 231.000*
Total 42.000 68.308 174417 146.585 347.514 565.377 1642.200
Source 574 514 602 663 665 664 666
667*
Acronyms and Abbreviations: Documentation in Food and Agriculture No. 60).
PNP: Private Nonprofit sector Paris: OECD, 1962.
0662 Junta Nacional de Investigagio Cientifica ¢
- ) Tecnoldgica. Resursos em Cidncia ¢ Tecnologia ~
Sources: . Tooy p . ‘
o o ) o Inventdrio de 1971. Lisboa: Junta Nacional de
0422 Casas, Joseph, "Les Ressources Humaines et e e . .
. Lo S . Investigagao Cientifica ¢ Tecnoldgia, n.d.
Financicres dans fes Pays du Bassin . Lo S
- e e T . o 0663 Junta Nacional de Investigagdo Cientifica o
Méditerranéen.” Preliminary table, ISNAR, The ; . , . P
7 o n e Teenologica. Recursos Inventirio em Ciéneia e
Hague, 1956, Mimco. Tec ,I"." 1972. Lisboa: Junta Nacional de
0514 OECD. A Stidy of Rescurces Devoted fo Re&DY in _‘“'“ oga 1572 Lisboa: unta Nacional de
- A o Investigagio Cientifica ¢ Teenoldgica, n.d.
OECD Mentber Countrivs in 1963/64, o o o
. o e T S 0664 Junta Nacional de Investigagdo Cientifica e
International Statistical Year for Research and b .. , PR N .
N by e ) Yeenologica. Recursos em Ciéncia e Tecnologia
Development - Volumne 20 Statistical Tubles and i . ) . ‘
R " Portugal 1978. Lisboa: Junta Nacional de
Notes. Paris: OECD, 1905, lnvcs"ti racdo Cientifica e Teenoldgica, 1981
1521 OECD. Revicws lali Selence RN c P
0521 OECD. Rewvicws of National Science am 0665 Junta Nacional de Investigagio Ciculiica ¢

Technology Policy: Portugal. Paris: OECD, 1986.
OECD. Intellectual Invesbment in Agriculture for
Economic and Social Development,

0574

Tecnoligica. Investigagio & Desenvelvimento
Portugal 1976. Lisboa: Junta Nacional de
Investigagdo Cientifica e Tecnoldgica, n.d.
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0667

0010

0021

0022

0027

0165

0473

ud09

Tecnnlégica. Investigagdo & Desenvolvimento
Experimental — Inquérito ao Polencial Cientifico
e Tecnologico Nacional Actualizagio u §4.12.31:
Sector Estado (Dados Provisdrios). Lisboa: Junta
Nacional de Investigagio Cientifica ¢
Teenoldgica, June 1986.

Junta Nacional de Investigagdo Cientifica ¢
Tecnoldgica. Investigugdo & Desenvolvimento
Experimental — Inguérito ao Potencial Cientifico
¢ Tecnolégico Nacional Actualizacio a 84.12.31:
Sector Ensino Superior (Dados Provisdrios).
Lisboa: Junta Nacional de Investigagio
Cicentifica ¢ Teenologica, July 1986.
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Programmes. Seventh Edition, Two Volumes.
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Government R&D, 1969-1981. Paris: OECD, July
1981.

OECD. Survey of the Resources Devoted to R&D
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by OECD Member Countries, International
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Augusl 1974,
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by OECD Member Countries, International
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Statistical Tables and Notes. Paris: QOECD,
September 1976.

OECD. International Survey of the Resources
Devoted to R&D by OECD Member Countries,
International Statistical Year 1975 -
International Volume: Statistical Tables and
Notes. Paris: OECD, March 1979.

OECD. Country Reports on the QOrganisation of
Scientific Rescarch: Portugal. Paris: QECD,
December 1963,

OECD. OECD Science and Technology Indicotors
No. 2 - R&D, Invention and Competitiveness.
Paris: OECD, 1986.

OECD ~ STIID Data Bank, "Public Funding of
Ré&D by Socio-Economic Objective.” Tables,
OECD, Paris, April 1987. Mimeo.

OECD - STID Data Bank. "R&D Expraditure in
the Higher Education and Private Non-Profit
Sectors.” Tables. OECD, Paris, April 1987,
Minco.

OECD - STIID Data Bank. "Gross Domestic
Expenditure on R&D: All Fields of Sciences -
Agriculture, Forestry and Fishing."” Tables.
OECD, Paris, June 1987. Mimeo.

Evenson, Robert E., and Yoav Kislev. Investment
in Agricultural Research and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic
Growth Center, Yale University, August 1971.
Evenson, Robert E., and Yoav Kislev. "Investment
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
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Puerto Rico

SR ]
Personnel
Period/Year PhD MSc BSc Subtotal Expat Total Source
196064 . . . . . 133 492
1965-69 . . . . . 131 492
1970 . . . . . 118 488
1971 . . . . . 122 488
1972 . . . - . m 488
1973 . . . v . 101 488
1974 . . - . . 96 488
1975 . - . - . 96 488
1976 . .- . v : " 106 488
1977 . “ . v . 103 488
1978 . - . v v 112 488
1979 . : . . v v 102 488
1980 . . . . . 96 488
1981 . . .- . . 91 488
1982 . . . . . 81 488
1983 . . . . . 68 488
1984 . . - .- . 76 488
1985 . . . . - 71 488
1986 .
1960-64: 1964 1965-69: 1965, 66, 67, 68 & 69
Expenditure LCU -- U.S. Dollars
Constant 1980 US$ (millions)
Current LCU Constant 1980
Period/Year (millions) LCU (millions) Atlas Ppp Source
489/490/
1960-64 2.814 7.554 7.510 8.457 491/492
1965-69 4.405 10.339 10.279 11.574 492
1970 5.402 11.024 10.961 12.342 492
1971 5.981 11.546 11.480 12.926 492
1972 5.827 10.751 10.689 12.036 492
1973 6.421 11.109 11.045 12.437 492
1974 7176 11.397 11.331 12,752 493
1975 7.727 11.166 11.102 12.501 488
1976 7.353 9.990 9.933 11.184 488
1977 7.902 10.066 10.008 11.269 4188
1978 8.695 10.314 10.255 11.547 488
1979 9.084 9.906 9.849 11.090 488
1980 9.002 9.002 8.950 10.078 488
1981 9.850 8.987 8.936 10.061 488
1982 8.675 7.434 7.391 8.322 488
1983 8.402 6.932 6.893 7.761 488
1984 9.035 7176 7176 8.034 488
1985 9.232 7.096 7.096 7.944 488
1986 . . . .

1960-64: 1960, 61, 62, 63 & 64 1965-69: 1965, 66, 67, 68 & 69



Personnel Comments:

The personnel figures are measured in scientist
years (S§Ys). The 1972-85 figures represent an
aggregation of project-level data obtained directly
from the USDA's Current Research Information
System (source 488). The 1964-69 figures
represent adjusted full-time equivalent (FTE)
counts from source 492. The adjustments ensured
the higher FTE figures were in line with the
somewhat lower S5Y estimates obtained for the
years 1970-1975 in which the series
overlapped.

two

Expenditure Comments:
The 1960-74 figures are research expenditures,
not simply funds available, while the 1975-85
figures from source 488 represent obligations.

Sources:

(488  US Department of Agriculture - Cooperative
State Research Service. Inventory of Agricultural
Research - Fiscal Years: 1970-1935. Washington,
D.C.: US Government Printing, Office, various
years.

0489 US Department of Agriculture - Agricultural

Rescarch Service. Funds for Research at State
Agricultural Experiment Stations, 1960.
Washington, D.C.: US Government Printing,
Office, April 1961,

0490

0491

(492

0493

0027

0095

367

US Department of Agriculture - Cooperative
State Experiment Station Service. Funds for
Research at State Agricultural Experiment
Stations. Annual issues 1961 and 1962,
Washington, D.C.: US Government Printing
Office, various years.

US Department of Agriculture - Cooperative
State Research Service. Funds for Research at
State Agricultural Experiment Stations, 1963.
Washington, D.C.: Government Printing Office,
March 1964,

US Department of Agriculture -- Cooperative
State Research Service. Tunds for Research at
State Agricultural Experiment Stations and
Other State Institutions. Annual issues 1964 to
1974. Washington, D.C.: US Government Printing
Office, various years,

US Department of Agriculture - Cooperative
State Rescarch Service. Funds for Research at
State Agricultuval Experiment Stations and
Other Cooperating Institutions. Annual issues
1974 and 1975. Washington, D.C.: US Government
Printing Office, various years.

Additional References:

Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983,

FAO - CARIS. Agricultural Rescarch in
Developing Countries - Volume 1: Research
Institutions. Rome: FAQ - CARIS, 1978.



Persornel

Period/Year

PhD MSc

BSc Subtotal Expat Total Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

1960-64:

Expenditure

1965-69:

LCU = Qatar Riyals

Period/Year

Current I CU
(millions)

Constant 1980
LCU (millions)

Constant 1980 US$ (millions)

Atlas PPP Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

8.847

7.504

1746 1541 17

1960-64:

1965-69:



Personnel Comments:
The 1983 figure includes researchers in the
Department of Agriculture, the Department of
Fisheries, and the Department of Agricultural
and Water Research which all fall under the
Ministry of Industry and Agriculture.

Sources:

0017 ISNAR, IFARD & AOAD. Survey of National
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

0094

0865
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Additional References:

FAO - Near East Regional Office. Directory of
Agricultural Research Institutions in the Near
Eust Region. Cairo: FAO - Near East Regional
Office, 1979.

Oram, Peter. "Agricultural Rescarch Objectives
and Priorities: Constraints to the Development of
Agricultural Research Institutions in Arab
Countries.” Review paper prepared for the first
mecting of the Council for Arab Agricultural
Rescarch, organized by the Arab Fund for
Economic and Social Development, Kuwait, 23
March 1988.



2]
Rwanda

- R U - . R
Personnel

Period/Year PhD MSc BSc Subtotal Expat Total Source
1960-64 9 10/742
1965-69 . . 7 10
1970 0 10 10 175/532
1971 1 15 16 589
1972 .. . ..

1973 1 15 16 742
1974 .

1975 . . .

1976 . . . 23 95
1977 . . .

1978 . .

1979 .

1980 . . . v

1981 ~14- 15 10 25 235
1982 . 26 4 30 23
1983 -22- 24 7 31 17
1984 . . 41 230
1985 26 17 43 445
1986 . . ..

1960-64: 1961 & 63

Expenditure

1965-69: 1966 & 67

LCU = Rwanda Francs

Period/Year

Constant 1980 US$ (millions)

Current L.CU Constant 1980
(millions) LCU (millions) Atlas rrp Source

1960-64
1965-69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
198(0)
1981
1982
1983
1984
1985
1986

124.700 166.043 0.747 1.192 589

33.700 72.473 0.820 1.308 589
57.000 81.779 0.925 1476 95

120.000 106.385 1.203 1.923 13
136.400 115.495 1.306 2.084 17

1960-64:

1965-69: 1966



Personnel Comments;

The figures refer to ISAR, formerly INEAC, only.
ISAR was crealed in June 1962. Prior to that date,
agricultural research in Rwanda was performed
by INEAC.

For Rwanda, the ‘ingénieur agronome’
degree does not quite correspond to the BSc or
MSc categories used in this series. It is
somewhere in between. For 1981 and 1983, 14 and
22, respectively, 'ingénicur agronome' were
reported.

Expenditure Comments:
The research expenditure figures refer to ISAR
only.

Acronyms and Abbreviations:

INEAC: Institut National pour I'Etude Agronomique au
Congo

ISAR: Institut des Sciences Agronomiques du Rwanda

Sources:

Boyce, James K., and Robert E. Evenson. National
and International Agricultural Rescarch and
Extension Programs. New York: Agricultural
Development Council, Inc., 1975,

ISNAR. Report to the Government of Rwanda:
The Nuational Agricultural Research System of
Rwanda. The Hague: ISNAR, February 1983.
ISNAR, IFARD & AOAD. Survey of National
Agricultural Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague,
1985.

Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Overview. Working Paper
No. 4. The Hague: ISNAR, October 1985.

FAO - CARIS. Agricultural Research in
Devcloping Countrics — Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978,
Cooper, St.G.C. Agricultural Research in
Tropical Africa. Kampala: East African
Literature Burcau, 1970).

Institut des Sciences Agronomiques du Rwanda
(ISAR). Rapport Amnuel 1984, Rwanda: ISAR,
1985.

FAO. "Trained Agricultural Manpower
Assessment (TAMAY): Original Answer Sheets.”
FAO, Rome, 1982. Mimco.

Swanson, Buston E., and Wade . Reeves.
"Agricultural Research Eastern and Southern
Africa: Manpower and Training." World Bank,
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