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FOREWORD
 

Technological progress in agriculture is increasingly 
recogni:wed as a key factor determining the overall 
economic development in developing countris. 

To bring db)OUt the kind of technological progress 
required for promoting overall development, 
developing countries are investing heavily in the 
build-up of a national capability for the generation of 
technology. they are supported in their efforts by 
conors, development assistance agencies, the 
international research community, and others. 

ISNAIlU s role and mandate are to assist 
developing countries in their efforts of strengthening 
their national rc search capacities of making their 
research systems more productive, 

It is essential for successful work in system 
building anid the enhancement of N\RS productivity 
that all those iavolved in such efforts - the NARS 
themselves, donor,, the internationa! research 
comm nitV, and ISN.\R - have access to good 
information on thte policy t'"ironment (if the NARS, on 
the organization and structure of NA LZS,and on the 
management (f t'e NARS, including the mobilization, 
availability. and use of reo'umrces. 

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 throughomt the project, we 
collaborated with a broad range of institutions. We 
acknowledge their contributions. 

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

We look torward to continuing to play our role in 
that precess, to work xith others, to share our lessoms, 
and - above all - to receive your feedback and 
suggestions. 

Alexander von der Osten 
Director General 

International Service for 
National Agricultural Research 
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PART I: 
TECHNICAL 
NOTES 



T h NAe ' RI S A ri c l t u r l ' esearch ,I d c t r d c mn h ted ,:mult i p l , h s o i a b e v t o s
Sfextensve" docu 

expendi gricutrRsacndicators teexet historical atonsdocmete multiple n observsss 

sysemarch(ARS) in 54 developing deviations from such stardards.'Certainly, an
developed countriesfor the '27 years 1960 through attempt, where possible, to trace data bak to their 
to- 1986rwhereposstble. Extensive-fforts -iave ....... rnmarv source-lHas enabled(is serie to,,,rk 

e into achieving . completeness, and 'towards an-. improved cross-country
commensurability in the series. However, the, commensurability in institutioial coverage over

Sunavoidably disparate nature of the data sources, time. Section 3 gives an overview of the various
plus the subject of the data series itself means that sources used here, including detai s of the three 
these statistics, should be considered indicative ISNAR bernchmark surveys of NARS ini 
rather than definitive. Nevertheless, the series developing countries which formed the 
represents. a major effort to consolidate and immediate point of departure for this series. 
completely restructure previously available data The research expenditure data have all been
compilations. Further, the scope of the series, in ' collected in current local currency units This 
terms of 'country and time-period coverage plus enabled standardized currency conversion and 
nu'mber of indicators., constitutes a' substantial deflation procedures to be implemented. The 
extension of or addition to currently available c( version, options available, and those applied
global compilations. in this instance, are fully described in Sec.ion 4.

The Indicator Series attempts to be the most Inappropriate treatment of suc'inatters can have 
w comprehensive time series possible reporting a nontrivial quantitative and qualitative impactcommensurable data within countries overtime, on the data; this is also demonstrated in Section 4 

across countries, and between the personnel and in some detail. .
 
expenditure series themselves. Severil 7 The personnel indicators seek to include',

procedures were adopted to ensure 
 nly research personnel, exclusive of technicians
commensurability when this. series was or staffsupport and, wherever appropriate,
compiled,. Tlese are described in detail in Section attempt' to between. differentiate local versus 
2. ' expatriate staff. The series also attempts to record 

A universally accepted definition of NARS (local) researchers according to degree status 
is not feasible, but the NARS concept used here is PhD, MSc, BSc, or equivalent -and, wherever 
a practically achievable derivative of the concepts possible, to measure researchers in full-time 
that underpin the basic R&D statistics compiled equivalent units. This latter issue 'is particularly
by other international agencies, such',as the important when including personnel from''
Organization for Economic Cooperation and institutions which have,,for example, a dual 
Development (OECD) the Statistical Office of the research-extension role,' or universities where 
European Cmmunity (SOEC),' and the United personnel often hold sp!it research-teaching 
Nations Educational, 2 Scientific and Cultural' appointm'ents '' Organization (UNESCO). The expenditure series attempts to measure 

A clear understanding of these concepts actual research expenditureas, not simply
makes it possible to develop a time series of basic &;i-appropriations or funds available. Expenditures
indicators which draws, in a standardized ' are total, inclusive of salaries and operating and
imanner; from an underlying data base of, capital expenses. Where relevant, they also 
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include expenditures funded from development 
budgets. The series reports expenditures in 
current and constant local currency unts, as well 
as 1980 Atlas exchange rates and Purchasing 
Power Parity (PPP) over GiP-converted U.S. 
dollar volume measures. Again, complete cetails 
on the uniform con\'ersion proicedtreS applied to 
the research expenditures of all countries are 
given in Section 4. 

The format of the Indicator Series counitrv-
level files enables them to be used at three levels: 
the data series themsLIve.. can be directly used for 
aggregate comp.- a tive analysis; the data series 
plus the persc;iiml and expenditure comments 
are appropriate for more focused analv', is at the 
regional level; while the data, commn,t, a ;d 
citations (both sources and additiona il-ferences) 
are useful for mole targeted analysS at thc 
country-specific or topical level. 

The series has not been specifically 
structred for iie Is a planning to0l 1W resealch 
planners and administrators at the cou1ntry level. 
While for numerous NARS the.,e scries do 
indeed rpresent thle mlost c prehei setLv of 
national-level agricultural research indicators 
currently available, managers generally need an 
altogether more detailed st of indicators for use 
in an administr'Itive capacity.t Nevertheless, 
research llh,1MnaeerS Wishing to track a assYess, at1d 
a research p)licv level, the evliitioln of their 
national a gricultural resuarch s.stems vis-a- vis 
other ssteis should finld the hdicat r Series 
particula rly useful. The series also providCes a 
basis for improved ag icultural research policy 
anI vsis and decision making by those operating 
at the regional and international level. 

Tile need for a comprehensive data base, 
inclusive of both developipg and developed 
countries, is clear. This is particularly true in 
view of the iIl porta n t and expanding 
interdependencies of the agricultural sectors of all 
economies, both at the factor level (inclusive of 
agricultural technologies) and at final goods 
markets. The particular nato re of the agricultural 
research and technology transfer process itself 
whereby the output or productivity effect of 
research expenditures can persiA for extended 
periods of time2 - points to the need for a 
relatively long time series, if policy analysis 
concerning the role of agricultural research in 
agricultoaral a n eciounoic development is to be 
meaningfuil. Th,, process of institutional change 
is also a time-intensive activity. A basic 
understanding of recent historical changes in 
NARS octivit, is therefore essential if appropriate 
decisions concerning the capacity for NARS 
rest ructuring or adjustments are to e made. 

Notes 

I. Daniels (1987) begins to sketch the 
requirements of research administrators with 
respect to input indicators for use at a 
lanagem1enIt 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. 



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 i'ssues 
pertaining to the personnel anti expenditure 
series themselves. It will be clear that the 
Indicator Series represents a practical, but 
hopefully transparent, compromise between the 
conceptual ideal described here and the realities 
of compiling a global data base on NARS. 

One of the major constraint, facing this 
exeicise was the nature of the data sOUrces. While 
benchmark data were obtained from several 
surveys, which ISNAR conducted in cooperation 
with other agencies, nearly 900 additional data 
sources were used tu compile the series. The need 
for a clear understanding of the scope and Pature 
of the institutional coverage which was sought in 
each country is self-evident if the data are to 
achieve a tolerable degree of cross-country 
commensurability over time. Clearly, the 
heterogeneous nature of the data sources 
substantially increased the difficulty of achieving 
complete consistency. It was, therefore, necessary 
to incorporate explanatory comments and 
documentation in the country-level data series to 
alert users as to the likely magnitude of any 
deviations from the norm. 

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

This lack of agreement ste;is, in part, from 

the systenms characteristic of a NARS. In systems 
theory, an important distinction is made between 
open and closed systems. "A closed system has 
rigid, imipenetrable boundaries, whereas an open 
systern 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 syst,,em the 
boundaries can be identified. In a social 
organization, the boundaries are not easily 
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 rathr vaguely formed 
boundaries. Ilowever, to secure 
commensurability of NARS indicators on 
human and fillancial inputs, it is necessary to 
delineate the NARS boundary as cearly and as 
sharply as possible. Thus, a clesed -ather 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 
practicalities 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 each of these dimensiois separately. In 
many instances, it will be helpful to adopt the 
approach used in The Measurement of Scientific 
and Technical Activities - "FrascatiMonual" 1980 
(OECD, 1981) and present concrete examples of 
what lies inside and outside the NARS boundary 
we seek 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. 



...... a I (industr enfod eort or production levies 
notion ofvwhat constitutes a 'national' se of with orl withoutSThe matching ,government,~"istts~c on. agriculltural),researchi is open to, contributions -jand~ perfornmed by1 private or ~ 

Sseferallinterpretahions One option 13 to adopt a seM'prite nonprofit research institutions. They 

boundaries of a country. Amotheitpossibility s such agenciessoit is appropriateto include them 
pursue a secto-ral appr'ach and iricludhr in, the Indicator Series. ,'. 
dom ticaily targeted research activities funded The higher education secafcis fairly radily

~) and/or exctdby the public .sector of. a 'Identified, but does prespnt special problems-~ 
countryi 1 T s latter approach 'is when compilir ga'gricu!cral research statistics.-' 

adpted herThe Indicator, Series attempts: to As tioted~ earlier, care 'was' 'ken: to isolate,
include all agricultural research activities that are research from ' nonr esearch lalctivi ies (e gfinancedWnd/or executed by the pulcsector, teachinhg and extension) and to 'prratepersonnel

_--.-_incusiv6_ of.-7priva t gi utural--1-and-expenditure data-accordngly---researchtatstiwhile explicitly excluding priv'te, for- The 'national' agricultural.. s 
profitarcla rsearch. This sectoral coverage reported in the, Indicator Series excludes thecorresponds to the OECD's(1981,83-91) notion of. activities of researchI institutions a 
government,: private noinpryflt, and higher international or: regional' mandate such as' 
education sectors, and excludes the business CIMMYT, IRRI, and WARDA, alon with
enterprise sector. - ORSTOM and' ' CIRAD. While their research 

Ideally it would be useful to differentiate output',nay often have substantial impact on thesystematically between the source of resources "agricl sectors!ural of their host countries, their 
committed to a 'national agricultural research mandates direct their research activities towardsprogram .and theexecution'of the ;research'. international and regional, rather than national 
program itself. At a practical level this di4-inction applications of their findings. allilowever,
is often difficult to achieve, 'thereby forcing an foreign research activities which 'are either 
eclectic approach which depends on ther nature of funded' and/or executed in collaboration with
the available data. ( and/or administered by the national research 

The government sector is ta 'en to incidde agen'es'are included i the series. 
Athose federal or central governmi nt agencies, as
well as provincial or state and local government ... 2 l.2grciultire ' ' " .,
agencies, which undertake agricultural R&D. When measuring science 'indicators by 
Ca re isneeded to' avod double-counting federal socioeconomic objective, the OECD (1981, 113)resources which fund agricultural research at the, recognizes that two approaches 'to classification 
state or provincial level, as well as ensuring that ' are possible: 
nonresearch activities are excluded. This is a' (1) according to the purpose of an R&D program
particular problem for research performed by or project;
government agencies at the state and local level (2) according to the general content of the R&D iwho, in many instances, also deliver nonresearch' program or project. 

2 services such as rural extension. '~: ~ ' For example, a research project to improve
The private, nonprofit'sector, which in our 'thefuel effic of farm mahi ocould be 

case also covers nongovernment 'organizations, placedunder 'agriculture' if classified by purpose'
generally. includes few institutions. Nevertheless, .but 'energy' if classified by R&D, content. The'', 
for some countries they can be especially Indicator Series adopts the procedure used by the 'IIimportant. Some commodity research centers in. OECD and classifies research by purpose rather:
 

, developing countries, particularly those than content, on 
the grounds that it is generally .
concerned with export-oriented estate crops such the purpose for which research is undertaken 
as,tea, coffee, and rubber, are often financed by which has the most policy relevance. 
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The notion of agricultural research used postharvest stage is currently reported. The OECD 
here includes primary agriculture (crops plus (1981, 115) classification omits "R&D in favor of 
livestock), forestry, and fisheries research. In the food processing and packaging industries" 
general terms, this corrsponds with the coverage from their socioeconomic objective of
used bv both OECD and UNESCO. For policy aid agriculture, forestry and fisheries, '2 while 
analytical purposes, it wOUld be desirable to UNESCO (1984, 64) include,,, "R&D on the 
differentiate agricultural resea rch aln0on1 processing of food and bev,:rages, their storage
commodities, but for man y ss\tems this is and distibulion." The Indicator Series sought to 
practically inpossible, particularl v on a time- implement a variant of these approaches,
series basis Lack to 196). Quite a few cointris excludi ring. wher- possible, research applied 
onlv report national res1earch expeniditure data directl' at the postharvest stage, while including
that are not di ffc rel t ia t ed acco rd in g to research that is applied at the preharvest stage but 
socioeconomic objective, e 'n at this rather which has an impact at the postharvest stage.
aggregate le\el. For these systems, wa, research onit -imply Omitting food processing and 
not possible, giVe1n i rreiItl V availab 1 e data, to packaging improves the compatibility of these 
generate plausible time series at thi.s su b.,ector statistics with agricultural GDIP and similar 
level. figures. Nevertheless, public-sector research 

Prior compila tions of NAPES indicators targetd directly to food and beverage storage (and
have sought to limit their coveragWe by excluding in some cases, processing) may in practice be 
forestry, fisheries, and evein some livestock incluided ill this series, although this is more 
research (Geesec t ion 3.2.3 for detail,>). 'Ihis is likely to be true of more advanced systems in 
extremely difficult to achi've for th) se systems developed countries.
 
only reporting agghregate igtires, inclisive of all 
 A final difficulty is to obtain statistics for the 
three sibsUctors. It owever, attemptiil,tO copile higher education sector classified by purpose or 
statistics that iinclude p-ublic-sector ag;riculture, 'socioeconomic objective'. The more general case 
forestry, and fisheries res'arch s alo not without is to ii nd personnel data, and possibly,
its difficulties. For a signifi-ant nmber of expenditure data, classified by 'field of science,' 
systems there are severalI individialI 1. eciis where the basis of classification is the nature 
charged with re- poiisbi lity fmiding and rather than pur Vose o,.the of objective of the research 
executimig these ",rious areas of resea rch. This activity itself.- In those cases where it was 
complicates the data cllecction process. necessary to rely on 'field of science' data, the 
Neverthele'ss, a substaitive argumeiint in ft ver of series attempts to follow the UNESCO (1984, 77)
adopting tifs wider definlitioni of agriccfltiiraI procedure and consider agronomy, animal 
research is that the resulting series is then husbanidry, fisheries, forestry, horticulture,
ccisistent with the definitions of agriclIturlA veterinary medicine, and other allied sciences as 
GDP,populat:ion aid so ci1, as pumblistIed by the agricultural sciences, thereby excluding fields 
World Bank, United Nations, and :AO. such .,,;bacteriology, biochemistry, biology,

A further classification difficlty is that a bo ta ny, chemistry, en tomology, geology,
significnt armount of agricultural research has an meteorology, zoology, and other allied sciences. 
effect at the postharvest stage, while the These latter fields are more appropriately
teclnolog, is embodied ili inputs that are applied classified as natural sciences although in some 
at the farm level. Take, for example, thie ffarts of cases the classification is a little hazy. It was 
plant breeders to improve the storge life of therefore necessary to apply a 'purpose orhorticultural crops or to alter the baking quality objective test' to soime of these so-called natural 
of cereals. These cha racteristics are embodied in science discip'lines and to include in this series 
new seed varieties whicl- are adopted by farlers. research undertaken in these areas when the 
Furthermore, there is a lack of uniformity in the ultimate purpose or objective of that research 
way research which is applied directly at the would have an impact on the agricultural sector. 
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2.1.3 Research 
It is possible to identify a whole continuum of 
research from basic, or upstream research, to 
applied, or downstream research. Much 
agricultural research has been characterized as 
mission-oriented, in the sense that it is oroblen-
solving in orientation, whether or not tihe 
solution to those practical problems requires basic 
or applied research. OECD (1981, 28) states that 
"the basic criterion for distinguishing R&D from 
related activities is the presence in R&D of an 
apprecia Ie element of novelty." For 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 disease 
is considered research. Of course, some screening 
of the literature, available plant and animal 
material, and existing production practices 
shoold be included as part of measured research 
activity, given its impoitance in the many 
countries that are undertaking substantial efforts 
to adapt existing agricultural technology to their 
local circurnstances, 

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

The difficulties of differentiating research 
from nonresearch activities is ,specially 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 agencies also involved in 
additional nonresearch activities such as 

teaching; extension services; seed certification, 
multiplication, and distribution; monitoring and 
eradicating diseases in plants end animals; health 
maintenance, including veterinary medicine; 
and fertilizer analyses and certification. !n 
general, it is separating the research component 
from the joint teaching-research activities (in the 
case of universities) and tue 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 availablc at the functional level, 
then seco;d,:.ry data were often used to estimate 
the appropriate brc,,down of aggregate figures 
into their research versus nonresearch 
components. 

Even in dhe case of those institutions whose 
mandate is ostensibly limited to research, there 
can be problems in obtaining consistent coverage 
of research-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 chargedare 
against the ministry and not the research agency. 
Alternatively, some research agencies report total 
per.onnel and expenditure statistics based on an 
aghregation of project rather than institutional
level data. in such cases, administrative 
overheads may not be appropriately allocated 
across projects and thus may be onitted 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 tile 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, 

http:seco;d,:.ry
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including all the resources devoted to the farm irrigation practices. However, simply to include 
operations of a NARS substantially overstates the all of the project's resources in a measure of 
level of support to agricultural r,,search within NARS capacity could seriously overestimate the 
the system. level of resource commitment to agricultural 

There is also the need to make a clear research. 
distinction between economic development and Another less obvious difficulty concerns the 
experimental developni. According to OCD) somewhat transient nature of some of the 
(1981, 25) "experimental development is agricultura I research funded through 
systematic work, drawing on existing knowledge development projects. This research activity
gained from research and/or practical experience tends to be of relatively short duration, between 
that is directed to producing new materials, one to five years, and in some cases it is 
products, or devices, to installing new processes, undertaken largely by expatriates at arm's length 
systems, and services, or to improving from the existing national research 
substantially those already produced or instalhed." infrastructure. This type of research -resumably
Experimental development is therefore contributes to the overall level of national 
concerned with applying new findings from research activity and would be important to 
formal and informal research activity. This capture in a NARS indicator, particularly if one is 
contrasts with the notion of economic concerned with measuring sources of growth or 
development, whiclh in general terms, ;s technical change within a country. However, to 
concerned with improving the well-being or tile extent that such research is not integrated 
standard of living of members of a society in a into the existing national research infrastructure, 
particular country or regior. it is not a goodCmeasure of the 'institutionalized 

Clearly, while improvements in research capacity' of a national system. The 
agricultural productivity that follow from strategy pursued here was to include such 
experimental development activities contribute development-financed research in the indicator 
to the process of economic development, they series only when the research component could 
represent only part of the story. Improvements in be isolated from the nonresearch component 
rural infrastructure, via in vest ments in with an acceptable level of precision, and wnen it 
irrigation, transpcort, and conLmu nica tion appeared to be integrated into the existing 
faci!ities plus improved rural health and agricultural research infrastructure within a 
education services, also contribute to the country. 
economic development of the agricuI iural sector 
and, ultimately, to society as a whole (Antle, 2.2 Measurement issues 
1983). While some measurement issues that influence 

A problem arises when attempting to the concept of a NARS used here as a frame of 
compile statistics on agricultural research and reference for the Indicator Series have already 
experimental development activities in been discussed, there are some important issues 
developing countries. This occurs when a which remain to be considered. 
substantial portion of R&D activity is financed 
and/or executed as part of an economic 2.2.1 ConstructionMethodology 
developmeit aid package. It is often difficult to A major objective in compiling the Indicator 
identify tIle experimental versus economic Series was to improve the consistency, 
deve'opment component of an aid package, comparability, and coverage of global agricultural 
particularly given the project orientation of much research statistics. Considerable effort was 
development aid. For instance, development invested in attempting to maintain consistent 
assistance to establish or upgrade irrigation coverage in several dimensions, namely, 1) over 
facilities can often incorporate a research time within a country, 2) among countries, and 3) 
component to evaluate water quality and identify across the persc:.nel and expenditure series. 
preferred crop varieties as well as agrononmic and 



qn g (con, 	 ,',' , .".> ,#( 

~"''A key timroving,, co~sec -a to 
identify" 

insltut coverage of
heavailable data, piiir partgicular attentionto 

dates of creation, organizational mergers :or 
divisions, detail of name or mandate changes,
and ,h?telike. This involved gathering 
quantitative and qualitative data from as m.any
documentable sources as 	possible, including the 
benchmark ISNAR data surveys, then proceeding 
to reconcile 'and synthesize these multiple 
observations into a data series that represents as 
closely as possible the NARS concept identified 
earlier in this section, 	 while maintaining aconsistent institutional coverage. . 

77h-'In 6 cases, every effort was made to trace
data back to primary sources. Simply splicing 

re,recent, data onto existing secondarysources 
was, in many cases, unacceptable. In the first 
irnstance, it severely limits the ability to construct 
a consistent series since many secondary data 
sources fail to' document their institutional 
cove age in sufficient detail. This results inspurious' growth or contraction being 
imc'orporated into aggregate statistics simpl]
because of improvements or deterioration in 
institutional coverage. In other instances, when 
tracing back toprimary sources, it was discovered 
that some existing 15- to 20-year 'constructed time 
series' for a given country were, in fact, based on 
one or two documentable observations. As manyobservations as possible were traced back to their 
primary sources in an attempt to break the 
citation cycle that converts a 'conctructed~time 
series' into an 'actual time series'. 

P.. . Indicator reports data on aThe Series 
calehdar-year basis whenever possible. In 
numerous instances, however, available data are 
recorded on a fiscal- or academic-year basis. The 
procedure adopted in such cases was to place the 
observation in the calendar year that overlaps
most'with the respective fiscal or academic year. 
Consequently, a fiscal year running from April 1, 
1980, to March 31, 1981, would be placed in 
calendar year 1980. July 1 to June 30 fiscal years 
were nlaced in the year'ending June 30. 

2.2.2 Persbnnel Indicators 
One possibility for measuring the human 
resource commitment to NARS is to simply 

report the total number 	o~f pesnempoyed 4 
oepersonne e ir 

', 

witina reserch system, regardless of 
qualifications or occupation.. owever, for a 
nrajorityof purposes, it is the scientific capacity o 
NARS personnel ' that is relevant, Thus,, the... 
Indicator Series sought to include only research 
personnel, i.e., scientists engaged directly'n the',, 
conception or creation of, neW'i k' owledge ' 

,products, processes, methods, and systeIs.5 The
series attempts to exclude technicians and support 
and clerical staff who normally per form scientific 
and technical tasksIunderathe suervisibo f a,. 
scientist. While separate data on. support staff, ,, 	 would be useful, simply to include-them-in-a-7, 
NARS p'ersonnel series' could1 seioiisly distor,
relativities, both among cbuntries and within 
countries over time. Such a series may beiveUnUV 
largely by differences in the relative costs of 
research labor, capital, and other operating' 
expenses - resulting, for example, in quite $ 
volatile fluctuations in the ratio o,(scintists to i 
nonscientists - and would not reflect differences 

, inthe underlying scientific capacity the series 
seeks to measure. 

A practical procedure for differentiating 
.. scientific from nonscientific staff is to rely
 

principally on educational levels rather than
 
occupational classes. While there areclearly
 
substantial difficulties in standardizing
 
educational levels on a global 'basis, an

international standard classification of education 
(ISCED) has been developed and is in general use 
(see UNESCO, 1976). The Indicator Series seeks to 
include only NAIS personnel who hold at-least ay ! 
third-level university degree (ISCED leveli 
categories 6and 7) as researchers. 6 This includes i 
holders of first and postgraduate degrees (or their 
equivalent) earned at bona fide universities, as 
well as at specialized institutes of university 
status. 

The' series attenipts to .further classify
 
national research personnel by degree status
 
PhD, MSc, BSc, or equivalent. This should
 
substantially improve' our ability to use the, i 
personnel data as an indicator of the human I 
capital or 'quality-adjusted' scientificcommitment to national agricultural research, It
 
also attempts to differentiate between local and,
 
expatriate scientific staff in order to enhance the
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information content of the personnel series. As funds, appropriations, or funds available, and so 
discussed earlier, tile series seeks to include only is based oil method (3) wherever possible. A 
those expatriates who are working directly on substantial number of the major discrepancies in 
domestic issues ,n an integrated fashion with the prior compilations were due to large variations -
national research system. sometimes upward of 30 to 50 percent - between 

Personnel who are CLassed as research funds budgeted or appropriated and funds 
managers or administr,'tors present special actually spent. Some funds allocated to research 
problems. To the extenTt thev are engaged in the at the beginni ag of a fiscal year, for example, may
planning and mana gement of the scieitific and never materialize, especially if governments are 
technical aspects of a rsearcher's work ti-ey forced to trim proposed outlays over the course of 
should be classified as researchers and included, the year due to unforeseen budgetary shortfalls. 
at least on a prorated basis, in the series. They are Conver,ely, some research systems may actually
usually of a rank equal to or above that of persons receive more funds than are spent, and thus carry
directly employed as researchers and wil often be funds over to future budgetary periods. Th.s is 
forn. r or part-time researchers (01Cl), 1981, 67). particularly true for systems experiencing

lowcver, in many cases, it is not at all clear if substantial capital investments where funds are 
resear, h managers or ad iunistrators maintain a allocated initially in a lump-sun fashion and 
degree of contact with the scientific process; itself, then are drawn on over a period of time as 

The problIe ms2'f deta lilng with research needed. 
adinimistrators are ana logius to those of' dealing The expenditures reported in the Indicator 
with othur NARS pert,,r el who may hold dual Series are total, inclusive of salaries and 
research and non reea rch appoint nents. Tlhis is operating and capital expenses. While the series 
particularly important when ncludinm, persmnnel reports actual expenses, for some purposes it may
from institutions of the Ministry or I )Dpartment be more approprial to measure resources used 
of Agriculture, who prf0rm, fr exa inple, a dual rather than frIuds spent. This wou.ld involve 
research-e-:tension function., or universities explicitly separating capital from noncapital
where personnel oft en hold split research- expenditures. Capital expend ito res, which 
teaching appoirit men ts. In all cases an attempt represent a measure of capitol stck, could then 
has been made to measure researhers in full- be converted into flow terms by estimating the 
time equivalent (FTI) iunits. If direct measures in future service flows derved from tile capital 
FTE units were not available, secondary data, expenditures.' These capital service flows can 
which enabled total rCsearce er figo res to be then be added back to noncapital expenditures to 
plausibly prorated to FIT maoits, were used. derive anmoverall measure of tie resources 

actually used over time for research. 
2.2.3 Ex'penditure Indicators One of tlie major undertakings in 

There are several commonly accepted methods of compiling the Indicator Series was to collect all 
measuring the (annual) financial resource expenditure data in current local currency units. 
commitment to R&D () CD, 1981, 72-82): This allowed standardized deflation and currency
(1) pcrforilr-bast' reporting of the ';ilurn of conversion techniques to Lie applied to all 
funds received by all relevant R&I) agencies tofor countries - a critical issue when attempting
the perfo'mance of intramural R&D; use the data for cross-country and/or
(2) source-based reporting of the funds supplied comparative purposes over time. Section 4 
by all relevint agencies for the performance of presents complete details of the adjustment
extramural R&D; procedures that were applied to the raw data. It 
(3) total intramural expenditures for R&D makes it clear that these procedures can have a 
perfrmed within a statistical unit or sector of the significant quantitative and qualitative impact on 
economy, whatever the source of funds. the data.
 

The Indicator Series seeks to report actual Where possible, 
 expenditure data were 
research expenditures, not simply budgeted taken directly from survey and source material in 
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current local currency units. For sources that 
reported expenditures in other than current !ocal 
currency units, an attempt was first made to 
recover the desired figure by applying, in reverse, 
the specific conversion methodology, deflatots, 
and exchange rctes used by these SOur-ces. Failing 
that, annual avearage exchange rates a1d i mplicit 
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 charnged 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 1,: applied to, all 
countries. 

Notes 
1. Classifying by source of funds is knOwn as a 
'furder-based' system of classification as opposed 
to a 'performer-bised system,' which classifies 
according to tile nature of those institutions that 
actually execuite 'he resarch. Ch.arly, these 
classificILtion systems can giVe ri';e to differenlt 
measures of research calpacity, and a I reftred 
approach would be to classii v rea rchl activity by 
one or the other meth, d. Ilowever, at a prictical 
level, when attemptil ti con.trlnt a glbal 
daLaOase of agricilttlralI reeWarcl ..;,tildics, it was 
necessary to adopt an ecle,:tic appr,1ch and use an 

ad hoc combination of both procedures to arrive 
at a set of staiistics. 
2. OECI) (1981) instead include: it under the 
soci. economic objective of 'promotion of 
indu: trial development.' 
3. Classifying research oil the basis of the nature 
of the R&D activity itself, rather than its principal 
economic objective, is called a 'functional' 
approach (OECD, 1981, 53). 
4. For additional discussion on maintenance 
research see lRuttan (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 supporti-og staff on the basi. of the ILO 
(10986) classification scheme and then use ISCED 
procedures to classify researchers by educational 
level. Given the rather heavy reliance on 
secondary data in tile Indicator Series, it was not 
possible to operationalize tle I1LO classification 
:;cbenme. 
7. See Pa rd ey, Craig, and t-allaway (1989) for 
details. Unfortunately, thcre are simply not 
enoug h data available a, tile international level 
to construct a time series that differentiates 
research expenditures by factoc 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 190s, which c'ilminated with the 1975 
publication of James Bovce and Robert Evenson's 
National and Internatioal Agricuituiral Rescarch 
and Extension Programns, 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 v Oran and 
Bindlish also drew hea vily on the earlier work by 
Evenson in an attempt to extend the ba.sic series 
for 51 developing countries through to 1980. 
Evenson's pioneering work notwithstanding, 
much of the existing data sources are fragmented 
in scope and coverage, difficult to access, uneven 
in quality, and vary in the degree of 
documentation. The Indicator Series seeks not 
only to expand the available data, but also to 
correct these deficiencCs, 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 
sur',eys, plus information from nearly 900 
additional data sources. 1 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 research agencies; 
dissertations, mimeos, working 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 

28% can be classified as unpublished 'grey' 
literature.2 

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, respectively. 
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 organizational 
structure. This enabled the institutional coverage 
over time and across countries to be standardized 
as closely as possible on the NARS concept 
described alove in Section 2. 

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

Evenson-related data accounted for 11% and 
6% of the ' ersonnel and expenditure sources, 
respectiw ;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 extensive use these data have 
hitherto received. However, in quite a few 
instances the Indicator Series drew from the aame 
primary sources that Evenson and his colleagues 
used or obtained information from additional 
primary sources that were considered more 
complete. Given the differences between 



iaDie 1.i1: bources for personnel data by regigna 

Sub-Saharan 
Africa 

WANJA Caribbean & 
C. America 

South 
America 

Asia South 
Pacific 

Oceania Europe North 
America 

TOTAL 

ISNAR 
Surveysb 
Other materialc 

17.2 a 

12.7 
20.2 
20.2 

7.9 
0.9 

3.5 
.. 

13.7 
0.8 

5.6 
2.8 

--.. 
.. 0.9 .. 

6.7 
5.7 

United Nationsd 13.6 9.6 4.8 1.2 10.5 7.0 2.7 1.4 .. 7.1 

OECD & SOEC e 
... ....... 2.7 16.5 .. 2.6 

CGIAR' 5.7 1.0 1.3 13.3 4.0 .. ...... 3.9 

CAB 4.1 .. 18.9 2.9 12.9 9.9 29.7 4.1 11.3 8.0 

DEVRES 3.6 .. ........ 1.1 

NARS reports 1.9 .. 6.6 0.6 2.4 ........ 1.9 

Evenson et al.g 10.0 18.3 11.4 20.2 10.5 .. 5.4 7.8 .. 10.8 

Oram e. al.h 1.9 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 59.5 31.5 .. 15.3 

Workshops 0.7 4.8 3.5 3.5 8.9 ........ 2.3 

Other 
Published 
Unpublished i 

12.0 
15.8 

14.4 
4.8 

32.9 
3.9 

25.4 
4.6 

16.1 
...... 

63.4 .. 37.4 
0.5 

43.4 
45.3 

24.8 
7.9 

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 
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Evenson's series and the Indicator Series in both capacity has unai aow been largely an individual 
coverage and treatmert of the data - described in rather thnn institutionalized effort, several 
some detal in Sections 2 and 4, and also later in international agencies have collected NARS 
this section - it was often necossary to draw from stati.stics on a somewhat ad hoc a nd irregula," 
these alternative data Sil reS in Order to basis. These include the Footd and Agr'ulItu,' 
improve the cross-country, tem)flral Organization of the United Nations (FAO), 
commensurability of the present Series. Consultative Group on International 

For discussion purposes, it is useftul to Agricuiltural Research (CGIAR), International 
group the refer.'nces according to their comtry Food Policy Research lnst ite (IFI'I I), World 
coverage. This section therefore foIlows with a Bank, and ISNAR. 

brief review of the principal dl ta sources grouped While som),_ (it these international agencies 
on a global, regional, and coUntry-specific basis. have large statistical offices, they do not compile 

series of agricultural research indicators on a 
3.2 Global-level daLa sources regular basis. Much of the data collection activity 
3.2.1 S\,.R Surz'i,s concerning agricultural research indicators that 

ISNAR, in cooperation with other agencies, has these organizations undertake occurs in an ad 
conduIcted three benchima rk surve),;.1 A 'tloba' hoc fashion ml!ide their tati;tical offices. 
survey, seeking information from 116 developing Nevertheless, these activities have proved 
country NA RS, carried Out dtlrin, tile period invaluable for the present series and will be 
from lateI 198 t ln id-1985, was u ndertaken with briefly discussed. 
the cooperation of the International Fcderation of '[he FAO has provided a great leal of 
Agricultural Iesearch Systems for Development published and unpublished material, including 
(IFAR D). The target was thc national agricultoral agricultural research system revitws, directories 
research system as conceptualized in Section 2, of agricultural research institutiois, regional 
but the point c f cutrv was tisulllv the publicl ovVerviws of national agricultural research 
funded national agr icu iltural research activities, plu s workshop and conference reports 
orIalnization) which was reqi ested, in tu rn, to on agricultural research. An import'Int FAQ 
contact appropri.it-, quasi-ptblic res'e;LrcI underlaking is the deve(lo)pment of a current 
institutions and universities. agricultural research information system 

In order to recch member states of the Arab (CARIS). This undertaking seeks to maintain a 
Organization for A;ricult uia Development complete record of agricultural research projects 
(AOAI)), ISNAR, in cooperation with AOAD, currently underway in developing countries. 
undertook a similar survey during 1985 at the Fach country participating in the project is 
request of the Ministers of agriculture, who retluested to develop its Own agriciiltural research 
constituted the AOAI) b..rd. A second regional information system, based on FAO standards, 
survey, this time of tHie SomutL Pacific, wa:; then forward the information on a regular basis 
conducted in mid-1987 with the assistance of the to FAO headquiarters where it can be integrated 
Asian Development Bank (AIDB). The three into a 'global' agricultural research information 
surveys vielded usable tdata for nearly 70 NARS. system. The unit of record in the CARIS system is 
As expected, the rplits -re of Uineven quality in a project rather than an institutional or national
terms (of coverage, internal consistency (between agency level. Limitations on the number of 
national and ifnstitution-specific information), countries actively participating in the project and 
and documentation. Nevertheless, a substantial substantial accounting difficulties when 
nimber of these problems were resolved, or at attempting to aggregate multi-year, project-level 
least ntillifietl, by extensive follow-ip activities, data to system-level data for a particular year, 

place severe constraints on the usefulness of the 
3.2.2 Int'rnational Agencis CARIS system as a data source for the Indicator 

While the collection and preparation of basic Series.' 
global indicators of national agricultural research 

http:appropri.it


Table 3.2: Sources for expenditure data by regiona 

Sub-Saharan 
Africa 

WANA Caribbean & 
C. America 

South 
America 

Asia South 
Pacific 

Oceania Europe North 
America 

TOTAL 

% % % % % % % % % 50 

ISNAR 
Surveysb 
Other materialc 

12 .3 a 
14.2 

21.1 
2.4 

11.0 
6.2 

2.3 
4.2 

8.2 
0.5 

66.7.. 
.. 3.5 .. .. 

19.5 
4.8 

United Nationsd 5.9 2.4 2.7 .. 7.7 7.2 .. 1.3 .. 3.4 

OECD & SOEC e 

CGIAR f 

CAB 

8.8 

.......... 

9.4 

.. 3.4 17.8 

.... 

23.5 ........ 

9.3 29.6 27.7 8.2 

7.9 

DEVRES 1.9 .. .............. 0.5 

NARS reports .... .. 12.7 ...... 1.3 .. 2.0 

Evenson et al.g 5.9 22.3 4.8 6.1 8.2 .... 1.0 .. 5.5 

Oram et al.h 7.0 4.7 .. 8.0 1.5 1.4 ...... 3.3 

Perscnal communication 11.8 15.3 1.4 12.2 7.1 4.3 52.3 43.3 .. 18.2 

Workshop3 2.4 .. 8.2 .. 15.8 ........ 3.4 

Other 
Published 
Unpublished i 

13.1 
16.6 

14.1 
7.1 

40.4 
21.9 

15.0 
21.6 

16.8 
10.8 

20.3 
.... 

34.9 22.5 
1.0 

35.4 
36.9 

20.8 
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 Research 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 ot the Asian Development bank (ADB). 

c. Includes, inter alia. ISNAR system reviews, monographs, published and unpublished reports.
d. Includes, inter alia, data from UNESCO and FAO sources. 
e. Primarily OECD materia! (published and unpublis. d) from the Science, Technological and Industrial Indicators Division, and the 

Development Center. 
f. Primarily CGIAR Study Papers and unp'iblished material from the 1984-85 CGIAR sponsored "Impact Study."
g. Includes data from Evenson and Kislev '1971, 19"75, 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 (1984).
i. Includes, inter alia, dissertations, mimeo.;, 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'lveire, Ethiopia, Gbon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania,Mauritius, Mozambique, Niger, Nigeria, Rwanda, S__ Tomme & Principe, Sen ga!, 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, Omnan, Qatar, Saudi Arabia,
Syria, Tunisia, Turkey, United Arab Emirates, Yemen (Arab Rep.), Yemen (P.D.R.).
Caribbean & Central America: Antigua, Bahamas, Barbados, Be, muda, Belize, Costa Rica, Cuba, Dominica. Dominican Republic, El Salvador,
Grenada, Guadeloupe, Guatemala, Haiti, Hon'auras, Jamaica, Martinique, Mexico, M,1ontserrat, Nicaragua, Panama, Puerto Rico, St.Kitts-Nevis,
St.Lucia, St.Vincent, Trinidad & Tobago, virgin Islands (U.S.).

South America: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Guvana, Paraguay, 
 Peru, Suriname, Uruguay, Venezuela.
Asia: Afghanistan, Bangladesh, Brunei, Burma. China, Hong Kong, India, Indonesia, Korea (Rep. of), Laos, Malaysia, Nepal, Pakistan,
Philippines, Singapore, Sri Lanka, Taiwan, Fhailand.
 
Soutn Pacific: Cook Islands, Fiji, French Polynesia, Guam, New Caledonia, Papua New Guinea, Solomon Islands, Tonga, Tuvalu, Vanuatu, Western
 
Samoa.
 
Oceania: Australia, japan, New Zealand.
 
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 !he research programs 
within each institution for 61 developing 
countries, The entries for this particulIa r CARIS 
pubLicatiol were drawn fril n replies to a specil 
suvev that wa; iindertaken at the tim_ ralher 
than from the project records held within tL:' 
CARIS system. It includes information ol thle 
number of a 'riculto rai resea rchers and research 
expenditures at an institutional level, a format 
more suitable for aggregating to the national 
lIvel. 

Th,, W()rld Bank finances many 
development proj cts that include comp nents 
involving aricultural re>earch pershmel and 
inr'a.trictilral develo~pn'ent. ie Worl Bank's 
proj"ct apprial andI ivalnatiol rports, often 
coiltail! usful s1riptix e, iccasiiallal'vU!4 and 

d allantitative, inf,.ornltioll i the ltate if tile 
existig o In11 research s,'>temL.1,11 i a gi,-tIltural 
During 1i3 and lISC, tie World undertookIank 
t broad stodieC, 0f ie ltioiill aVricIIltural 
research capacity in \\''>trn and Si 'uth-F~ltern 
Africa, respicvvil. Il'nfirtmnatrlY ftr the 

pmrpose of the Indicatr S tiese studies 
relied lleavil' (II data frlml exi-.tilli siLtir(es, alli 
added little IIw illilmtitati.', infirlllation to that 
already availabl., 

l)iri glIg .1 a nd 11,o h C l,/IR 
unIdertook 1ll is-.i's-,i-,Ilt otft'O.i\'t'ut thu illolac 
of tile internatiimial agricilturll rearcli centers 
(lARCs) ,1n nati(naI agricltIral rs'earelh 
sVsteins. 'lhe project c'i ni ,sinei a "L-ri1'" of 
study papers which were pIulbliiled for tile 
CGIAR 1v the World Bank. 'danV if ttie e 
provided descriptive ad, ill sixvIraI iasi's,
quantitative informatioml in pi'cific iatiolal 
agricultural resca rch sstems. 

Several tier aen,nit, illClidilWg thle 
Organization for Economic Cooperation and 
I)eveloplient (OlEC)t, tIle Statistical ()ffice of the 
Eurotpean Coinitiln iit ies (SOt)]C), and the United 
Nations Educational Scientific and Cltural 
Organizatian (UNESCO) maintain ongoing 
efforts to compile science aid technology 
indicators (STIs). Their research expenditure and. 

personnel indicators span tile whole spectrum of 
science and technology, in which the agricultural 
sciences, in many instances, play a relatively 
minor role. These STIs seek to achieve 
commensurability across scientific areas - in 
addition to tile cross-country dimensions over 
time which are of imimed iate concern for the 
pre'Cnt series -- hence thev can often achieve only 
a restricted coverage in relation to the NARS 
concept discussed in Section 2 above. In fact, the 
published OECI) 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 
ieaningfully integrated with commensurable 
d at a from o tiler sou rces. The Scientific, 
Technological, and Industrial Indicators Division 
(SiIll)) of the OECD gave generous assistance to 
tile pre.,ent statistical effort, including access to 
their unpublished source and computer-file 

material. 'Ills substantially improved the 
,IomVensm1rabilitv of OECD data used in the 
Indicator Series. 

'Ihe 0ECI) and SOF-C Science and 
Technology Indicators (STI) efforts are exclusively 
oriclctd towarrds member countries of the 
OFCD and European [conomic Ccmnmunity
rc,Ftctively, althoulgh soM very useful, but 
ad hoc, wiirk has also been undertaken on Africa 
bv the OFCI) Developmen[ Center (Kassapu, 
197(. The STI series repoited by UNESCO for 

tlthlr than OlCI) countries has been weak or 
nonexistent, due to tile fact that some developing 
cinrit-rles have rather weak national statistical 
offices or ill other cases give science and 
techiology indicators relatively low priority. 

In addition to STI series, OECD and 

UNESCO have published numerous studies on 
sc-ience policy. For example, during tile 1960s, 
OEC-) pu blished an extensive series of Country 
Ri'porth on i Or,ginizalion of Scientific 
R's'aru'h whicl has cotueci, since 1970, in the 
form of RW7i's of National Science Policy. 
U N ESCO publishes its own series of Science 
Policil Studies and Documents which also 
contains useful qualitative and quantitative 
information on NARS. 
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3.2.3 Scholars sources. Additional details concerning differences 
The important work by Evenson and his in measurement and conversion procedures
colleagues to compile global statistics on NARS between these previous series and tile Indicator 
has been mentioned earlier in this chapter. Bovce Series are developed ii Sections 2 and 4 
and Evenson's 1975 publication presented time
series data on national agricultural research and 3.2.4 iditional S:-;rtes 
extension expenditures and personnel from the I here are several directories that provide useful 
early 1960s (although in some instances 1950 and country-specific information on a global or 
1959 figur,.s were also provided) through to 1973. semiglobal basis. The first includes a series of 
The data were subsequently extended through to directores published initially in 1936, and on an 
1980 by' Judd, Bovce, and tv'venson (198 3 and 1980). occassional basis since, by the Commonwealth 
Naturally, this work drew hea vily on the 1975 Agricultural Bu reaux (CAB). 6 This List of 
publication, as did the ISNARI./FlRI 1981 report Research Vorkers records the name, degree
by Gram and Bindlish, Rcr r':e Allocatins to status, and current position of agricultural
National Agricultoal R,'s'arch: Trends in the researchers working in publicly supported
1970s - A Review of Third Worl! Si4terns. research institutions for most member countries 

TI Ie cu mulative process, wIICre Dy of the Commonwealth. The institutional-level 
successive research fforts have s impiy format of the listings makes it possible to 
aug mented earlier data series, has contributed to distinguish university from nonuniversity staff 
some problems. Given the substantial difficulties a feature of particular assisiance when seeking to 
in obtaining goanii titative data ,m NARS, the prorate the part-time research activities of most 
primary data base has been rather thin. university personnel into full-time equivalents.
Consequentl', ana, sts have often been forced to longman's Agricultural Research Centres 
substitute ntCrpolated or shifted obervations (ma Directory lists detailed descriptive profiles of 
missing observations in order to generate about 8,000 research laboratories and locations 
con';trUCted time series su itablIe for analytical active in agricultural research and, since 1982, 
purposes. includes information on the research budgets and 

In some ilrSta rices, tile citation cycle, the number of research personnel of these 
whereby successive works have included figures research units. The eighth edition of Longman's
from earlier efforts, inea n t that co riructcd time directory, published in 1986, includes inforinaticn 
series have been converted into actual tirne oi 132 developed and developi.g countries. 
series, with the result that a 15- to 20-year Given that the unit of record is a research 
corstructecd time series for sone countries has laboratory rather tha n an institute or 
been based on conily one or two docuciientable organization, simply aggregating the often 
observations. In developing the Indicator Series, incomplete listings of codntry-specific research 
a major effort has gone into tracing data back to laboratories to yield aggregate NARS indicators 
their primary source and documenting all can, in some instances, seriously t'niderstate 
observations included ill the series. national agricultural research capacity. 7 

Previous series have also varied in scope, 
with Boyce and Evenson's 1975 series seeking 10 3.3 Region-specific data sources 
exclude forestry and fisheries research while 3.3.1 Sunl-Saharan Africa 
Oram and hlindlish (L981), like the present series, Regional studies of particular importance for the 
attCupted to include both these ca tegories into Indicator Series, especially for the earlier years,
their definition of agricult,,ral research. include Cooper's (1970) Agricultural Research in 
Undocumneiited changes in institut ional coverage Tropical Africa; two FAG publicatums, namely, 
over time may also contribute to spurious growth the Index of Ag;ricultnral Research Institutes by 
or fluctuations in measured research activity, Brian N. Webster (n.d.) and Directory of
especially given the gradually improving, but Agricultural Research Institutions and Projects in 
certainly far from ideal, state of the primary data 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 Scientc 
Poiicies i;i Africa (1973); and Sanuel Kassapu's 
(1976) Ls tcite,Recherche Agricoh' dansD de 

h's 34 Pails d'Afrique Tropical'. 


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 ii-the 
early sixties. The main linitation of this stud y is 
that its statistics relate to an exceptionally narrow 
NARS concept, to the exclusion of forestry, 
fisheries, and all university-based research. 
Mo,-eover, agricultural researc h is taken to 
include research on crops and liVUt(ck but 
excludes veterinary research s Kas.I;apu's 1976 
study provides more detaifled institution-specific 
information which adll(TCs to a broader 
definition of agricultural researih, inclusive of 
forestry and fisherics reearcth, and also includes 
iniversit'-based research. Kassapu llso attempts 
to distinguish between local aI d0or funding, 
paying particular attention to the reoources 
contributed bv France to its f)rmr colIIiones. The 
two FA0-spoiso red ptlhli iOcations are in a 
directory-type tormat, listing agriculturol research 
institutions amid stitions and briefly describing 
their current res'arcI aCivities. 1oth UNESCO 
publications attempt to report on all research 
conducted in African countries, 

All six of these African reports wert. 
extensivel, used by Boyce and Elvenson in their 
1975 publication, although they drew from a 1973 
draft version of Kassapt's publication, rather 
than the final 1976 version us,,d here. 

For the more recent period, DIVRES, in 
collaboration wi th tile So1 t hern Atrica 
Development Coordi!.tion Conference (SADCC) 
and the Sahel institute, undertook a USAID-
financed resource assessment of the national 
agricultural research systems of the countries in 
the Sahelian region plus member countries of 
SADCC. These two studies each prepared eight 
country reports, an overview regional analysis 
and a strategy report, along with a set of data files 
on floppy di'k. The project yielded a substantial 
amount of valuable .iew qualitative and 
quantitative information. Hlowever, 

inconsistencies in coverage between tile various 
summary tables presented in the published 
reports, plus imumerous and apparently 
irreconcilable differences between the data 
contained in tile published reports and on the 
floppy disks, points to the need for caution when 
tsing 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 thib study 
provided usc(Ll 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 lii ge size of many Asian systems 
makes a rv-I el approach morecoun V-
ap)ropriate, while h'le rlavively small size and 
disparate locale of ma;./ Pacific NARS ensures 
that the cost of any regional analysis is often 
prohibitively high. Nevertheless, four regional 
s!udies that proved useful for the Indicator Series 
are the 1962 publication by Chang, FAO Directon 
of Agricutunral Resi'arch and Experiient Stations 
in Asia and tMehfar East, which contains fairly 
detailed institutional-level data; Moseman's 
(1971) National Agricultural Research Systems in 
Asia, which includes a descriptive report with 
some qn.antitative 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 ill published form); and a 1986 
study published by FAO's Regional Office for Asia 
and the Pacific entitled Agricultural Research 
Systcms in the Asia-Pacific Region, which 
includes a descriptive, and in many instances a 
quantitative, overview of tile local agricultural 
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 
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Philippine Council for Agriculture and Resources Commission for Latin America and the 
Research and Development (PCARRD) and the Caribbean (ECLAC), held in Port of Spain,
International Development Research Center Trinidad, in 1983; and the papers presented at the 
(IDRC) jointly sponsored two workshops in "Curso-taller sobre la Administracieli de la 
Singapore in 1981 and 1982, the proceedings of hnvestigaci6n Agricola" held in Panama City in 
which were published in 1983 as Agriculture and 1986. 
Resoiurces Rt'seart: Manpower Developr.ent in 
South and Southeast Asia. This publication 3.3.4 West Asia and North Africa 
contains several country-level reports of national The West Asia and North Africa (WANA) region

agricultural research capacity, including has rather docimented
poorly or difficult-to
substantive data on the commitment of human access published material concerning local NARS 
resources to research. activities. This problem is particularly acute for 

the West Asian NARS of Iran, Iraq, Jordan,
3.3.3 Latin Ainerica atd lhe Cariblbean Kuwait, Lebanon, Oman, Qatar, Saudi Arabia,

Two regional organizations that an Turkev, United Arab Arabplay Syria, Emirates, 

important role in agricultural research in latin Republic 
 of Yemen, and People's Democratic
 
America and Caribbean Instituto Republic of Yemen. Regional studies
the are are virtually
Interanericano d e Coopera cion pa ra la nonexistent or incomplete and simply descriptive

Agricultura (IICA) and the Caribbean in 
 nature, for example, the FAO (1979) Directory
Agricultural ResCarch and Development Institute of Agricultural Research institutions in the Near 
(CARDI). IICA assists NAIS by coordinating and Fast Rcgion. iowever, in some instances specific
facilitating nati.,nal agricultural research WANA countries have been included in regional
activities in the whole region, while CA RDI is studies of Asia and Africa. For example, the two 
directly involved in executing agricultUral UNESCO (1970 and 1973) publications on African 
research in the Caribbean region. CARDI's NARS included information on the NARS of
annual reports prov'ed to be useful sources of several WANA countries, as did the earlier, 1962,
information. iCA produced two frequently cited publication by FAO, Directory of Agricultural
references, namely, he 1979 publication by Research Institutioas and Experiment Stations in 
Segura, !liag ns tico de Ila Inve. igaci6n Asia and the Far t.asl. 
Agropecuaria ,en el 1stlno Centro Allinricano, and Mole recently, useful papers describing
the edited volume by l'ifieiro and Trigo p)ublished agricultural research capacity for several WANA 
in 1983, Ca i liio Ttcn ico e el Agro countries have been presented at regional
Latinoaicricano: Situaciin .f/[rhp'rtthas en conferences andIa workshops, such as the "Rainfed 
Dacada de 19SO.9 The Pineiro and Trigo volume Agricultural Information Network Workshop"
includes NARS expenditures and personnel data held in Amman from 17-20 March 1985,
for 20 countries in the region. Unfortunately, the "Stnminaire sur l'Orientation et ' Organization
expenditure data were converted in a de Ia Recherche Agronomique dans les Pays du 
nondocumented, nonreplicable manner to Bassin Mdditerran~en" held in Istanbul from 1-3 
constant 1975 U.S. dollars, thereby impeding the December 1986, and the second conference of the 
use of these data in the Indicator Series. Association of Agricultural Research Institutions 

Additional data sources which each contain in the Near East and North Africa (AARINENA)
information for several NARS in the region are held in Nicosia from 15-17 December 1987. 
the proceedings of the Caribbeati Workshop on 
the Organization a'id A cliistralion of 3.3.5 Western Europe, North Atmerica, and 
AgricuItural Researc. held in Bridgetown, Oceania 
Barbados in 1981; the 1981 publication The Scientific, Technological and Industrial 
Agricultural Research Policy and Manicagenient - Indicators division of the OECD has been the 
Volumes I and 11,which includes papers from a most important single source of information for 
workshop sponsored by the Economic 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 ColmparatiVL, and topical studies of 
national scientific activitv. Agricultural researcl, 
however, has zenerallly been analysed in tihe 
conte\t of the total research pr-ogiall of a countrv, 
\'erv few OFCI) studi es have concentrated 

specificalV on a,;ricultural research. This 

contributes to0 seVeCi] coIml1,'su r hi Ility 


problems when a ttempting to useM,published

OECID data with data from other sources. 'iese 

and related issues are discussed at >oile lenIgth ill 

Section 3."7 


3.3 ., in I t"i'iWIt' 

None of the,a stern ;uropea n )ltriere' 

illcluded ill this version of the Indicator 
Series 

diie to a scarcitv ()f usalIble inforimation-. The 

limited data curreltly a vailable are ditficult to 

interprt ,Lnd ill fJorl-ni which1makes 

Incmetmurilityret the reiePSwith 1te t 


probl(matic. \oret )ri, a, Ickt- fuitable detllto ;r 

iitp-itis po. sihilityand eAChan I rate1 t.,1itiruatii of 

CoiIVt'itill gi'1-10 Ir'ch C\expendituIre a(.,ta froll 
cotliriL' in the i',ill into cim1parait, vo(dullue 

Ill 'd reI .
II'.1 

3.4 Conltrv-specific data sources 
'I he discussion ti date Lu, hused n suitircs that 
provide multi ph NAdatl ()n . S. I liwever, in 
most Cases tl' Iliicator iriK deiw heavily from 
C0LItr-p CciIic SIIric', inl'l int ' plie to 
ISNAR becthmmk su r' v Ivs; SAR , s tn 
reviews, non'ra pbs, anI pllihed ntd 
utipu l hshed 1 prt ; (NA RS) anl' rpi-ts; 
cllntrv I die,; appraisail ,,il cvlhati~i repLirts 
0of in v'st mi)('nts-; in a ,io-u ItI ra I res(,i rc It 
i l1ast Ct'ire I ll nl11 res( i ceI ,t 

deveh)plopuhut; modographs ain is-tt tiins on) 
llational ,tricllltrll research (t related topics; 
attnd pers ail cimuitication. Ill facl, pers(ona1l 
CO mit nict t it)n Il , been the single loS t 
importailt Sut ef' infiormation, acctlnilotl v, for 
15 ': and IS', ofh tlt personnel 0i1d Uxpenditure 
obse'I tions, respectively. 

Notes 
1. The ISNAR surveys include three surveys that were 
carried out on a global basis in cooperation with 
tile International Agrictutural Research Systems for 
Development (IFARD) and, on a regional basi<s, with 
the assistance of the Arab Organiza tion for 
Agricultural )evelopment (AOAI)) and the Asian 
Deve'lo)plenmt Hank (A1711). Reference details for all 
soiurce ntriat cited in this section are included in the 

alphabetic listig of ,ources, followinglPart I1 of tl.s 
volunle. 
2. Grey h.trature was Laken tiinclude mimeos, papers 
plre-nted at senipars, dissertations, and personal 
cimmunutjittit in. 
3. See Elliott and ilrCiv IQ87) for a more complete 
description of thes, survvYs. 
.1. This is not to be interpreted ,s a limitation of CARtS 
per se. It simplv reflects the fact that it is oftell 
diffiCult to use, dLta bases structuLred for one particular 
tsi, for other purpose- 1:I example, 1laltaway 
(firthei ,tig ) nioites similar difficIlIties when 
at isI 11it gI) uit, ic U,SA's ctrr'nt research 

orma m'ti u ()8 tRIS)compile a sLttistical 
inventorv of U.. n itional agricultural research 
ca pacitv. 

T% iv-foir Stud v l' lPrS ha e been published to 

date . 
0. Over the lIas 25 ye'ars, the CAll listing has been 
puhblishe'd in t)0i, ,1, P "?,li)75, N78, ald 1N)81. 
7. A cartult 'tudv iif these directiiric', since 1982 also 
suggets that the 1ilantitaltive information ( research 
pe)1LrsiolIn.I and e-penditt rs may not ie subject to
 
sn.siu'iLnatic u pdating.
 
8. See Cooper (197(l, 128- 129) wh(o observed that if 
universty, firestry, fisheries, and veterinary research 
wvrv included in Ilih, tigures "the number of research 
wirkcrs inldica ted would he immensely larger." 

. theste dta are also replicated in SelecC'd Issues in 
A.,ui-uhural R c',itaru in latin Ainurica, a 198.4 ISNAR 
pubicatiin edited bv Nestle and Trigo. 
l0. See Marer (085'1 for a ''cent Ittemplt to develop 
usable exchange rate convertors for these nonmarket 

ecutloinies. 



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. Tile cross-sectional, 
temporal nature of the data series means these 
expenditure figures mus' often be recast into 
commensurable currency , nits before they are in 
a form suitable for cok:pa ri,iive analysis.1 
Unfortunately, any international comparisons 
using expenditure data of this type confront an 
intractable index number problem whereby 
international (cross-sectional) and temporal 
comparison,; are generally not independent of 
choices between llternative weighting schemes. 2 

Nevertheless, there arc p referrTd wL'ihting 
schemes that depend to a large deg,ree on the. uses 
envisaged for the data. 

This section describes S(me1C Of tile weiightilng 
Lti (ins tha t are a,'a iilab],, hIIen cx plorL's the 

enipi rical Liffernces aMiong several of these 
options. The section conclUdes with a sminary 
of the app'O~aches 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 data3 and, second, to 
make these conversions as transparent to the 
user as possible. L.ike the meastirenient 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 meaii ngiful international 
comparisons of basic economic indicators which 
should ultimately prove useful for fu ture 
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 

4.1 Alternative methods 
In some cases it is possible to 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 beiween countries - in average price levels. 
For instance, a cross-cou ntry 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 suitable agricultural research expenditure 
d eflator.L The quantity or volume growth rate 
calculation could then be performed on 
expendit ures measured in weighted local 
currency units, without having to express 
research expenditures in a numeraire currency. 

In other circumstances, it may be possible to 
avoid using deflk.,tion or currency conversion 
techniqu es altogether. A comparison of different 
count ies' relative agricultural research 
expe, ditures, constructed on the basis of own
price research spending shares, provides an 
appropriate measure of public support for 
agricultural research.5 However, if the overall 
price of agricultural research goods and services 
relative to the prices of other goods and services 
in an economy 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 t, agricultural research. In this case 
the preferred alternative is to weight own-price 
agricultural research expenditure and, for 
example, agricultural gross domestic product 
(AgGDP) figures by their respective price indices, 
to obtain commensurable volume measures 

advantage of any developments in this area. before forming the desired volume ratio. 
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Th_ choice of an appropriate price index by a particular U.S. price index to form a volume 
entails some conceptual difficulties which will be measure of weighted agricultural research 
discussed in detail below. The practical difficulties expenditures. The remaining three methods 
ofobtaining global indices  which enable accurate apply a deflate-first algorithm and first deflate 
volume measures to be derived from weighted research expenditures measured in current local 
expenditure figures - means that volume ratios currency units using country-specific implicit 
may best be obtained from directly calculating GDP deflators, and then translate into a 
own-price expenditure ratios than by weighting numeraire currency using alternative base-year
expenditures with inappropriate price indices. (1980) currency conversion ratios. 

But, in many instances it is not possible to 
work with weighted local currency units or own- 4.1.1 Specific formulae 
price expenditure ratios. It is often necessary to To clarify the discussion of the weighting options
aggregate country-specific research expenditure that are available it is useful to introduce some 
data - whether measured in absolute terms or notation. The data include 
relative to some nonexpenditure figure, such as 
agricultural population, arable land, or the like - magricrmeasured in als r enditscirrent local currency unitsin order to form regional and/or temporal (LCUs;
aggregates use comparatiN eaggrete forfor ue inin opaie analyse.;. Thereoconvere 

is, consequently, no opt ion bnt to convertdoetcpdutefars
 

domestic product deflators;
 

but ~T hI Pt = local (i.e., country-specific) implicit gross 

resear h expenditus measured in Current local Pt($) = implicit gross domestic product deflator for 
currency units into some numeraire currency or the U.S.;
unit o,';ieasuremelnt.Unit01'-.ieIS~enint.Wl't($) = U.S. wholesale price index;From the various algorithms available for et = ua hoesale pre ex;

handling price-driven cross-sectional variability et = 
annual average market exchange rate, LCUsover time in the research expenditure data, a 

e.t per U.S. dollar;
= 
World Bank Atlas exchange rate, LCUs perpractical alternative is to select a two-step U.S. dollar:procedure which eitherb .. dolr
(1) first converts local currency expenditure data PPPt = purchasing power parity exchange rate, i.e.,(1)loalirs coverturi-IICl eI)C~ditre atathe I.CU price of a commodity bundle dividedinto a numeraire currency (typically U.S. dollars), by the dollar price of the same bundle.then applies an appropriate (U.S.) price deflator to 

aceou,,t ,or price variability over time; For this particular application all price
(2) first deflates own-price expenditure data, using deflators are indexed at 1980 = 100. The annual 
appropriate (country-specific) price deflators to average exchange rate is a yearly official 'market' 
account for variability in average price levels rate which generally corresponds to the IMF's rf 
over time, then converts into a numeraire or (inverted) rh rate. The World Bank's 1980 
currency using a base-year exchange rate. Atlas exchange rate was, for most countries,

There are numerous deflators and currency obtained from unpublished World Ban!.k sources. 7 

converters that can he incorporated into either In several instances, where Atlas rates were not 
algorithm. Six different methods of deriving provided, available implicit GDP deflators and 
commensurable volme measures of weighted annual average exchange rates were used to
agricultural research expenditu res vill he construct 'Atlas-equivalent' rates in line with the 
considered her :.They compare options ,:.,l i:_ World Bank's current method of construction 
the past with those which are currently tractable (see equation 4.1 below). The 1980-based Atlas 
when dealing with a panel data set of 154 exchange rate represents an arithmetic average of 
countries covering 27 years from 1960 to 1986. the actual 1980 average exchange rate and the 

The first three methods use a convert-first exchange rates of the previous two years adjusted
algorithm to translate foreign currencies into U.S. for relative price changes. It gives the conversion 
dollars using alternative (annual) currency factor for year t = 1980 as follows (where all 
conversion ratios, and then divide every country variables are defined as before).8 
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1corresponding cost in, say, dollars of tie same 
Pt $) bundle in the United States. 1 1 In using PPPs toet = 1/3 et.2 Pt-2 measure relative price levels, there is clear
[ evidence that, as expected, average price levels 

are positively associated with per capita income. 
(4.1) Moreover, as summarized by Heston and 

Pt P($) Summers (1988), there is overwhelming 
+et. I ( | +et evidence that figures converted by annual 

- ]j average exchange rates vary from PPP converted 
figures in a significant and systematic manner. In 
particular, the exchange rite deviation index -

The idea is to abstract from short-term measuring annual aveyage exchange rates 
fluctuations in exchange rates by constructing an relative to PPPs - is generally greater than unity 
average of two estimated 'real exchange rates' for for low-income countries, often slightly less than 
the single relevant year (1980) and the actual unity for high-income countries, and by 
exchange rate for that year. The formula draws definition equal to unity for the U.S. 
implicitly on the Casselian purchasing power The reason for this pattern of deviations 
parity doctrine that nominal exchange rates between exchange rates and PPPs lies, to a large 
adjust fully for relative (i.e., cross-country) price degree, in differences across countries in the 
changes over time, such that the 'real exchange relative prices of tradable versus nontradable 
rate' - defined as rt = et (Pt($)/Pt) - is constant goods and services. In addition to short-run 
over time. In some instances tariffs, subsidies, influences on relative price levels across 
export or import quotas, government exchange countries, there are several structural factors that 
rate policies, and the like cause the2 (official) cause the prices of nontradables to be lower than 
Imarket' exchange rates used to calculate e* to tradables, the lower a country's per capita 
deviate egregiously from the rate that applies to income. 12 Nontradables are generally more labor 
the foreign transactions effectively taking place.9 intensive than tradables, while productivity 
In such cases, the. World Bank draws on differences between low- and high-income 
spcondary data concerning the nature and countries tend to be lower in nontradables than 
estimated impact of these distortions to adjust tradables. When combined with the fact that 
official exchange rates accordingly." libot is relatively cheap - in opportunity cost not 

The problem with using exchange rates as a necessarily in terms of labor services - in low
basis for currency ronversions, when estimating income countries, these labor intensity and 
cross-country volume measures based on own- productivity differences lead to relatively lower 
price expenditure data, is that exchange rates are priced nontradables to tradables in low- versus 
unreliable measures of the purchasing power of a high-income countries. 
currency. For example, the per capita GDP for The overall resvlt is that when measured, 
Brazil in 1985 was $ 1,673 when converted at the for example, by Suniners and Heston (1988) as 
annual average exchange rate of 6,200 cruzeiros the inverse of the exchange rate deviation index, 
per U.S. dollar. This was only 10.1% of the U.S. the average pri(:, level for GDP as a whole is 
per capita GDP figure. However, when converted relatively low in low- as compared with high
using the relative 1985 purchasing power of the income countries. And because exchange rates 
two currencies given by Summers and Heston are more heavily influenced than PPPs by the 
(1988), the Brazilian figure was actually $ 3,841, price of tradables, this disparity in relative price
which is 23.2% of the corresponding U.S. figure. levels is muted if exchange rates are used to 

Purchasing power parities (PPP), by convert own-price expenditure figures into 
definition, measure the domestic cost of buying a comparable volume measures. Consequently, 
bundle of goods and services in a particular value measures such as GDP or agricultural 
count'y at its own prices relative to the research expenditures, when converted by annual 
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exchange rates, tend to understate the relative 
volume measure in low-income countries 
compared with PPlP-converted figures. 

Returning to the notation introduced 
earlier, we can now write the six formulae used 
to convert Rt, an own-price agricultural research 
expenditure figure for year t, to a corresponding 
volume measure, Vbt, measured in base-year, b, 
dollars. Three conversion methods that apply the 
convert-first algorithm are 

Vbt(1) = (Rt/e)(Pb($)/WPt($)) (4.2) 

and 

vbt(2) = (Rt/et) (Pb(S)/l't($)) (0.3) 

where agricultural research expenditures are first 
converted into U.S. dollars using the annual 
average (dollar) exch,.nge rate, et, and then 
translated into base-year dollars by applying the 
U.S. wholesale price index in the case of method 
(1) and the U.S. implicit GlPdeflator in the case 
of method (2). Method (1) is apparently the 
approach used by Judd, Boyce and l.venson (I983 
and 1986), Boyi, ad Evenson (1975), and 
Evenson and Kislev (1971) to convert agricultumral 
researcl expenditure data into comparable 
units. 13 The third method uses the Summers and 
Hteston (1988) series on lPI'l exchange rates to 
convert to U.S. dollars year by year anild then 
applies the U.S. implicit GDIl deflator 

vbt(3) = (] ,/PPP l ) (Pl,6()/Pt($))(, 

The remaining three conversion meth-ds 
use the deflate-firm approach such that 

Vbt (4) =(R(Pb/Pt))/eb (4.5) 

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

Vbt(5) = (Rt(Pb/O)/e*b (4.6) 

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

Vbt(6) = (IR(I'b/P))/l'PP1b (4.7) 

where the local currency-to-dollar conversion is 
now achieved using Summers and Heston's 
(i938) series on IIP exchange rates. 

As Lea mer (1988) observed, when 
discussing various weighting procedures used for 
in ternational comparisons of capital stock 
measures, the research 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(4) series weighted by an index of the real 
exchange rate: V(2) = V(4)/(rt/r), where the real 
exchange rate - also defined earlier with respect 
to equation -1.1 - is rt = et (lPt($)/Pt). These 
weighted expenditure series, V(2) and V(4), 
would then be identical if the real exchange rate 
were constant over time, rt = rb, that is, if 
ariations in relative prices between countries 

over time were exactly o'ffset by variation in the 
nominal exchange rate over time. Furthermore, 
V(6) call be vi, wed as a corrected version of the 
V(4) series, where the weighting factor this time 
is the reciprocal, 1/PIl, of the ba.:e-year price index 
for GDP, I'll = l'llt,/et, so that V(6) = V(4)/Plb. 
Similarly, V(3) can be viewed as a corrected 
version of V(2) such that V(3) = V(2)/l 1 lt where 

= PlPPt/et 

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 described above. 
Agricultural research expenditures, measured in 
local currency units, were obtained for 107 
developed and developing countries for at least 
one of tie five years 1981 to 1985. Indices for 
purchasing power parity over GDP were obtained 
for 121 countries from Summers and Fleston 
(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 

1(1 ) \'(2) V(3) V(4) V(5) V(6) 

%1(2) 1.000 1.(00 

V(3) 0.954 0.952 1.000 
V(4) 0.995 0.994 0.944 1.(XX) 
V(5) 0,Q94 0.993 0.947 0.996 ].(XX) 
V(6) ((.96 0.961 0.992 0.964 0.962 1.000 

six conversion methods, V(I) through \'(6), were Columns 2 to 7 measure tile 1981 85 average

applied to the LI;9l- 1 -Yagricultural rsarch annual 
 voluiime of resources committed to
 
expenditure data to ,itid ciparat iv e timates agricultural research for 67 developing counties,
 
of thl anlnal aV'rae volim ot rct-,oilrcC- subdivided into four geographic regions 
and 21
 
committed to a ,riculu r,iIrc.ia rch I 
 or 5<) devVloped coiuntries, pIus tile United States,
 
countries. 
 u iiIg the six conversion methods under
 

TheW siinlhp corrltion tcwtitiintoi across con.,ideratior. In this case the regional share is
 
these six vlluMIe nic,1..r 11, ar pr.'-c.nt'd in I ale ind#i,v,, fur oah cnrwVPr,ion m,,thnd on tile 89
4.1. c nirtry glohba]I volime of research resources. 

Ihe' e I i 1)rIIl v ,hi h I rrla tuI'n lirI theL V( I )measure implies that if theo.4% 

coefficients indiCa, thUviatho oolt
t(it C(.utrIr rloin global inI Of resources committed annually

tile mean VoIiriL t rOf irct,. cuuMMitted to to agricultural research over the 1981-85 period

agricultu:,al res.carch ae linali 
 ritO i--,L wa., directed to Sub-Saharan Africa, while
 
the six. clIvt i-iIi riitho I II'lc",undelr C]r contries 
as a group, inclding tile 
collsideratioll. ('in cgl.ntlv, clotri, thiat 1initcd States, accounted for 80.7% of the global
 
de'iat tIt ,I lHr)'C 0CIIr,V HI ti 
 r , mpk ih1, an total.
 
usin) , method ,ire lilV ti,de'viat(, b)
lne inm,,t 
 a Fir this 1981-85 period at least, the regional

relativlTV large degree
triing, anyY t1W other ,hareks exhibit nontrivial sensitivity to the
 
metod,, an'ld the sam1t, is,ri Il, lintrlit, conversion method used. Moreover, the regional
nfor that 
deviatC bv m. degrt. L'TI)rt iat ly, shlrcs, particularly for tile Asia and PacificaI fll 
correlation coefficients 1give no idicati(in of region, obtained with the Pl'P-based V(3) and V(6)
possible differen s in-.
 tI Iea II v,i Ii e methods deviate egregiously from tile shares 
implied by each convc\'rsiii method, nor teie obtained using the alternative conversion 
relative inagn itriude icros, conversi ,nmethds Oft methods. Using PIPPs rather than exchange rates 
tILe devi,it io ii,fro m such MCans. A ],0r, p sit i\' to convert own-price research expenditures into 
deviation from its siIle ihn nmy invlv ye a coin1mensurable vol u me measures inorv.. than 
doubh'lg of the vOilIuinc if resarch irice bc doulble d the Asia anrid Pacific region's share of 
one Inetihod but a tripling of thi rs',ources by global research resources from around 6.5% to 
another. In thi sain1 wa V, a large Ie,atiVe nearly 15%. For the global sample the V(1
deviation may involve a reduction 11v haIf with method, used widely to date by Evenson and 
one method ir a red uctLin bv two-thirds bv others, gives an annual average research 
another. commitment of US$ 5,832 million - nearly a 

Table -1.2 gives so me ins ig Its into billion dollars (USS 951 million) less than the 
differences across conversion methods in tie corresponding PPP-based estimate, V(3). 1 't 

mean volume of research resources and relative, In general terms, the difference between 
country-specifiL deviations from these neans. methods is even more dramatic for developing 



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 V(5), respectively 

Volume of Agricultural Research Resources Volume of Agricultural Research Resources 

Indexed on the Total Sample Volume Indexed on Measure V(5) 

Convert-First Deflate-First Convert-First Deflate-First 

a
Region N V(1) V(2) V(3) V(4) V,5) "'(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 4.4 4.8 4.4 4.3 4.8 93.5 88.5 117.2 93.5 100.0 115.4 
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 9 2.1 2.1 2.8 1.6 1.9 2.3 96.5 92.4 152.0 74.1 100.0 125.0 

SUBTOTAL 67 19.3 19.3 31.1 17.4 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 55.4 48.3 59.2 60.0 50.6 84.0 79.2 84.8 91.- 100.0 87.6 
United States 1 25.0 25.3 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 89 100.0 100.0 100.0 100.0 100.0 100.0 90.5 85.8 105.3 92.5 100.0 103.9 
(8 6 .7 )b (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. 
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versus developed countries. The V(1) method 
suggests that developing countries account for 
193% (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 PPI-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 vol.lies for each 
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 show regional Volu me Measures 
derived from each conversion method indexed 
on the deflate-first (Atlas exchange rate-based) 
V(5) metho(!. The I'lP-based methods, V(3) and 
V(6), increase - in some cases siibsta ntially- the 
estimated volume of research resoii rces relative 
to other conversion methods for all of the 
developing countrv regions, while decreasing the 
relative volume measure, on average, for the 
developed countries. In this wit hin-region 
dimension, the method based on the Atlas 
exchange rate, V(5), generally comes closest to the 

PPP-based measures but still appears to 
underestimate the volume of resources 
committed to agricultural research by a 
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 lowers the 
coefficient of variation of the ratios for volume 
per scientist. In fact, the PPP-based conversions 
increase the minimuni ratio of volu me per 
scientist by 65%'" compared with the 
corresponding average of the figures converted by 
exchange rates, while decreasing tile maximum 
ratio of volune per scientist by around 15%. 
Givenl 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 clustered near the 1980 base period. 
Interactions between various exchange rates 
(including I'l'l's) over time and the implicit GDP 
deflator may introduce spurious variability into 

Table 41.3: Agricultural research volume (US$) per scientist ratios a 

Conversion Standard Coefficient 
Method Mean Deviation of Variation Minimum Maximum 

V(1) 50,221 36,027 0.729 6,109 194,840 
V(2) 47,259 3-1,295 0.735 5,787 181,223 
V(3) 69,871 3.,57 0.4 .(,, 9,589 14,13 
V(1) 5),810 35,053 0.690 5,90( 194,817 
V(5) 55,819 38,638 0.692 5,382 164,665 
V(6) 69,360 37,777 6.545 9,498 16:,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 averageexchange rates and implicit GDP deflators a (base year = 1980) 
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a. Calculated as (IV(4) - V(2)J/Vj-1])xO00 = (1 - [rb/rtl)x100 where rt = et(PtISJ/Pt).b. Regional and global averages weighted by proportion of PPP-adjusted 1980 AgGDP for each group
accounted for by each country. 

c. Figures in parentheses represent number of countries. 

the volume measures which is not fully captured and the sample as a whole, the algorithm, V(4),by the 1981-85 snapshot. In particular, the volume that first deflates own-price research expendituremeasure may be sensitive to whether own-price figures using country-specific implicit GDPresearch expenditure data are first deflated or first deflators and then converts into U.S. dollars
converted, independent of the specific currency using base-year annual average exchange rates,convertors or deflators used. yields a volume measure that is consistently

Figure 4.1 plots the percent deviation of larger than the volume measure derived from
deflate-first, V(4), versus convert-first, V(2), the corresponding conversion algozithm, V(2),volume measures when annual average which first converts country-specific figures intoexchange rates and implicit GDP deflators are 

1 5 
current U.S. dollars and then deflates allused to derive tile respective volume measures. countries using the U.S. implicit GDP deflator.

For most regions - Asia and Pacific excepted - This suggests that, ceteris paribus, either the U.S. 
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dollar was undervalued with respect to man), Figure 4.2 plots tile percent deviation of 
countries' LCUs in 1980 relative to i.ts historical deflate-first, V(6), versus convert-first, V(3), 
trend, or in the pre-1980 period local inflation volume measures when purchasing power parity 
rates were generally higher than the U.S. exchange rates and implicit GDP deflators are 
inflation rate (with the reverse being tre for the used to derive the respective volume measures. 
post-1980 period), or nmovements in relative H-tere tile pattern of deviations over time are quite 
inflation rates across countries are imperfectly muted when compared with the deviations in 
transmitted to countervailing shifts in relative Figure 4.1. This is not unexpected as, by 
exchange rates. construction, changes in 1PPs 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 G'? deflatorsa (base year = 1980) 
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a. Calculated as (IV(6) - V(3)l/V61)xl)0 = (0- Irb/rt*l)x100 where rt* = PPPt(Pt[$]/PI).
b. Regional and global averages weighted by proportion of PPP-adjusted 1980 AgGDP for each group accounted 

for by each country. 
c. 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 be 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 c 2rted by annual 
exchange rates. Moreove . '-based conversions 
give results that substan' and systematically 
deviate from the convers ased on exchange 
rates. Bu t, a fundameiltalI issue, lying ;it the heart 
of the index number problem and which is V\et to 
be discussed, concerns the choice of the 
appropriate basket of goods and service,, to be 
included in the P'' inde> used to convert 
agricultural research expenditures. 

Macl)ona ld (1973) and OECI) (1981, 103-I08' 
discuss the concept Of i:V '.; chasing power 
parity index at some leng'th. MacDenald adopted 
the notion of an average basket of goods, 
representing the arithmeic average of the 
quantities consumed by the countries concerned 
of the "a rious goods aOtd services inchlded in 
their R&D baskets. After calculating 'sub-
exchanii ge rates' for these varFous categories of 
R&D expenditures, he then took a weighted 
average of these items to form an 'R&D exchange 
rate'. The major practical disadvantage of this 
method is that it requires specific information 
about the actual constant-quality 'qiantities' 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 
substit,'ting price ratios for actual prices and use a 
weightilig 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 I leston (1988) to derive the PPP 
indices used in the sensitivity analysis reported 
above.t 16 However, these PPIls were measured 
with respect to a basket of goods and services that 
relate to the whole economy. Whether this basket 

is a reasonable approximatkion for the mix of 
goods and services comnilted on-average to 
agricultural research 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 value 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 (PPPI) is 40% 
larger than the PPP over GDFP, while the PPP over 
government purchases of goods and services 
(pl)pC) is 41% lower than the corresponding PPP 
over GDP. Using a PPI'C, rather than a PPP over 
G)P', to undertake research expenditure 
conversions would bias down the relative input 
volume for developing countries as a group. 
Similarly, using P11)1 would bias up the 
corresponding volmne measure. For developed 
,2'ntries as a group using a PPP over GDP, PPPl, 
or Il'SC does not affect the volume of research 
inputs ineasure. Htowever, the input measure 
obtained for individual countries may be quite 
sensitive to the specific PPI 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. 17 Hill (1982, Chapter 
V) discusses an additional aggregation problem 
which is of special concern for an agricultural 
research PPP. The prices that enter PPPa 
calculation are notionally national average prices 
for the particular goods and services that are 
included in the PPP basket. But, price levels vary 
spitially 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. lowever, 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 
research system may therefore vary substantially 
from the average price levels used to calculate 
existing PPP indices. 
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Table 4.4: Purcha;ing power parity (PPP) indices for investment (I)and government goods and services (G)measured 
relative to PPP over gross domestic product (year = 1980) 

Regiona 

DEVELOPING COUNTRIES 
Sub-Saharan Africa 
West Africa & 
North Africa 
Asia & Pacific 
Latin America & Caribbean 

SUBTOTAL 

DEVELOPED COUNTRIES 

TOTAL 

a. Regional averages represent 

PPp1/PPP pppC/ppp 

Nb Mean Mill Max Mean Min Max 

30 164 126 255 57 41 83 
9 148 102 231 66 53 141 

If 141 106 210 50 34 82 
17 117 64 202 78 46 98 
67 140 ( 255 59 '4 141 
22 100 85 145 100 60 133 
89 112 64 255 88 34 141 

a weighted average of country-specific PPI' ratios with weights of average 1981-85 
agricultural research expenditures expressed in constant 1980 PI'Ps. 
b. N =number of countries. 

Analogous problems al.So confront attempts 
to calculate appropriate aigricufltural research 
expenditure deflators. I'ardey, Craig, and 
1lallaway (1989) calculated an agricultural 
research deflator for the United States which took 
account of year-to-year changes in the factor mix 
of agricultural research expenditures.1i Even at 
the national level, the composition of research 
expenditure,' shifted qui te ,substantialIyover 
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, son 2 25 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. 

4.7 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 
conversion procedure, in this instance, would 
employ purchasing power parities and deflators 
constncted on the basis of a basket of goods and 
services that relate specifically to agricultural 
research expenditures. These are not currently 
available on a global basis, and for practical 
reasons there is no alternative but to work with 
proxy PIPs and deflators. 

This version of the Indicator Series presents 
research 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 measure, 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 

http:expenditures.1i
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volume measures that were substantially 
different from the PIP over GDP converted 
estimates. It is possible that the basket of goods 
and services in an agricultural research P1P index 
could be approximated by some appropriately 
weighted sum of the baskets of goods and services 
used to calculate investment and government-
sector PPPs. Nevertheless, the more broadly 
defined PPP index was used because the 
appropriate weighting scheme is unknown and 
because, as Ileston and Summers (1988) concede, 
their estimated PPPs at the disaggregate level do 
not reconcile well with the benchmark PPT's 
currentl, available, 

The second volume measure V(5) also uses 
the deflate-first algorithin but substitutes the 
World Bank's 11)80 Atlas exchange rate for the 
1980 I'PI index (Suminers and H eston, 1988). 
Atlas exchange rates represent au arithmetic 
average of the actual 1980) average exchange rate 
and the exchange rates of the previous tw'o yeais 
adjusted for relative Price changes. The Atlas-
con Verted volunme meesures, it both the regional 
and global level, vere generally more closely 
aligned with the PITl-converted figures than the 
estimates derived from alterna tive conversion 
procedures. 

'[he Atlas exchange rates have the piactical 
aI vaill
tage of being derived from read lV available 
annual average 'xc hallge I'ates and country-
specific im plicit CDI' deflators. Their major 
disadvantage is that, by construction, they inply 
at least an approlximate adherence to the largely 
discredited Ctasselian purchasing power parity 
doctrine. On the other hand, the Summers and 
Heston (1988) PIl' indices, which are concptually 
more appealing and substantially improved over 
previously available PITs 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 proced u re best suits the 
circumstances at hand. 

Notes 
1.By contrast, measurement and definitional issues 
aside, the agricultural research personnel data are 
ostensibly in comparable (F-rE) tunits which may be 
directly aggregated 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.S. 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 research 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 spen,"ng as a proportion of AgGDP 
and total government expenditures lo address issues 
relating to the structure of public support for NARS. 
6. Khamis (1984) also discusses issues related to 
aggregating valIuie data measuired 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 
aunual average rather than the Atlas exchange rate. 
See Appendix A for details. 
8. The World Bank (198, 2-.1) describes the current 
Atlas exchange rate method of conversion while the 
World Bank (1183) gives details of two earlier versions 
of the Atlas method. The :n rrent version is an 
arithmetic average of three exchange rates. Sumiers 
and I leston (1988) argue a weighted geometric 
a verage. 
9. Krueger (1983) reviews . cent thinking about the 
determination of exchange rates. 
10. See World Bank (1983, 18-20) for more details. 
11.Se' Kravi,, et al. (1975), Kravis, leston and
 
Summers (1978a, 1978b, 198?), Summers and Ileston
 
(1984 and 1988) and Kravis (1986) for a comprehensive
 
iliscussion 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 
(97 3 ), while in application of PPPs in a developing
country context is in Salazar-Carrillo (1983). Euirostat 
(1986 and 1987) provide 1980 PPPs for some 6(0countries. 
12. According to the specification used by Kravis, 
Heston and Summers (1982, 191-195), nontraclables 

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, 1)do state that "(research) expenditures 
were converted to U.S. dollars using official exchange 
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rates and were then inflated to 1980 dollars using a and World Bank's International Comparisons Project. 
general wholesale price index." See footnote 1 for references. 
14. The deviation of the V(2) from V(3) measures is 17. See Kravis, -leston and Summers (1982, Appendix 
even larger. It t..derstites the 'global' volume of 'able 6.1) for details of the goods and services coverage 
research resources relative to the P11-based estinteks ot the investment, government goods and services, and 
by US$ 1,256 million. GDP c,regories. 
15. The - 63-1983 period was chosen in order LO 18. See also National Science Foundation (1970), Jaffe 
maximize the sample size, given missing exchange rate (1972), Milton (1972), Sonka and Padberg (1979), 
and deflator observations for the pre-1963 and post- Murphy and Kaldor (1981), Mansfield, Romeo and 
1983 years. Swi tzcr (1983) and Mansfield (1987) for additional 
16. The same procedure was used by the United Nations discussions relating to R&D deflators. 
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PART II: 
INDICATOR 
SERIES 



Country Listing
 

Country 

AFGHANISTAN 
A LG ER IA 
ANGOLA 
ANTIGUA 
ARGENTINA 
AUSTRALIA 
AUSTRIA 

BA HA %IAS 
BANGI. AD ESI 1 
BARBADOS 
BELGIUM 
BELIZE 
BENIN 
BERMUDA 
BOLIVIA 
BOTSWANA 
BRAZIL 
BRUNEI 
BURKINA FASO 
BURMA 
BURUNDI) 

CAM EROON 
CANADA 
CAPE VERDE 
CENTRfA I. A FI'RCAN REPUBLIC 
CHAD 
CHII.E 
CHINA, I'.R. 
COLOMBIA 
COMOROS 
CONGO 
COOK ISI.ANDS 
COSTA RICA 
COTE D'IVOIRE 
CU3A 
CYPRUS 

DENMARK 
DOMINICA 
DOMINICAN R'PUBLIC 

ECUADOR 
EGYPT 
EL SALVADOR 

Page No. 

49 
51 
54 
56 
58 
61 
65 

68 
70 
74 
77 
80 
83 
86 
88 
90 
93 
97 
99 

103 
105 

107 
I 

11-
116 
119 
122 
125 
129 
133 
135 
138 
14I0 
1.13 
1,17 
1-19 

152 
155 
157 

160 
162 
165 

Country 

ETIHOPIA 

FIJI 

FINLAND 

FRANCE 

FRENCI I POLYNESIA 


GA BON 
GAMBIA 
GERMANY, FED. REP. OF 
GHIANA 
GREECE 
GRENADA 
GUADELOUPIE 
GUAM 
GUATEMAI.A 
G;UINEA 
GUINEA-B1ISSAU 
GUYANA 

I IAl'fI 
I IONDURAS 
I IONG KONG 

ICELAND 
INDIA 
INI)ONESIA 
IRAN 
IRAQ 
IRELAND 
ISRAEL 
ITAI.Y 

JAMAICA 
JAPAN 
JORDAN 

KENYA 
KOREA, REPUBLIC OF 
KUWAIT 

LAOS, P.D.R. 
LEBANON 
LESOTIHO 
LIBERIA 
LIBYAN ARAB REPUBLIC 

Page No. 

168 

171 
173 
177 
181 

183 
186 
190 
193 
197 
200 
202 
204 
206 
209 
211 
213 

217 
219 
221 

224 
227 
231 
234 
236 
238 
242 
245 

250 
253 
257 

259 
263 
267 

269 
271 
273 
275 
278 
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Country 

MADAGASCAR 
MALAWI 
MALAYSIA 
MAL! 
MARTINIQUE 
MAURITANIA 
MAURITIUS 
MEXICO 
MONTSERRAT 
MOROCCO 
MOZAMBIQUE 

NFPAL 
NETHERLANDS 
NEW CALEDONIA 
NEW ZEALAND 
NICARAGUA 
NIGER 
NIGERIA 
NORWAY 

OMAN 

PAKISTAN 
PANAMA 
PAPUA NEW GUINEA 
PARAGUAY 
PERU 
PHIILIPIPINES 
PORTUGA L 
PUERTO RICO 

QATAR 

RWANDA 

SAO TOME & PRINCIPE 
SAUDI ARABIA 
SENEGAL 
SEYCHELLES 
SIERRA LEONE 
SINGAPORE 
SOLOMON ISLANDS 

Page No. 

280 
283 
286 
291 
295 
297 
301 
305 
308 
310 
313 

315 
318 
323 
325 
328 
330 
333 
338 

342 

344 
348 
350 
354 
356 
360 
363 
366 

368 

370 

372 
374 
376 
381 
383 
386 
388 

Country 

SOMALIA 
SOUTH AFRICA 
SPAIN 
SRI LANKA 
ST KITTS-NEVIS 
ST LUCIA 
ST VINCENT 
SUDAN 
SURINAME 
SWAZILAND 
SWEDEN 
SWITZERLAND 
SYRIAN ARAB REPUBLIC 

TAIWAN 
TANZANIA 
THAILAND 
TOGO 
TONGA 
TRINIDAD & TOBAGO 
TUNISIA 
TURKEY 
TUVALU 

UGANDA 
UNITED ARAB EMIRATES 
UNITED KINGDOM 
UNITED STATES 
URUGUAY 

VANUATU 

VENEZUELA 

VIRGIN ISLANDS (U.S.) 

WESTERN SAMOA 

YEMEN ARAB REPUBLIC 
YEMEN, P.D.R. 

ZAIRE 
ZAMBIA 
ZIMBABWE 

Page No. 

391 
394 
397 
401 
406 
408 
410 
413 
416 
418 
421 
424 
427 

430 
432 
437 
440 
443 
445 
449 
452 
455 

457 
461 
463 
468 
471 

473 

475 
477 

479 

481 
483 

485 
488 
492 



NOTES ON USING THE STATISTICAL TABLES * 

EXAMPLE ONLY 
P-rsonnel 

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
 

1975 
1976 
 23 95 D
 
1977
 
1978
 

--. . . 

1981 1 -14- 15 10 25 235 
1982 26 4 30 23
 
1983 2 -22-
 24 7 31 17

1981t 12 18 11 41 41 
 230 
1985 26 17 43 
1986
 

1960-6.1: 1961 & 63 1965-69: 19 6 &67 

Notes on Personnel Series Tables:

Q Fotal number of rc:,earchers for the 19(0-61 period estimated as a simple average of two (1961 and 1963)
observations. Sources 11 and source 712 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 7,12. lhe total number of rescarehers includes all researchers, both nationals and
 
expatriates.
 

IFotal number of researchers 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, n,,-could nationals be identified by degree status. 

In instances where no expatriate figures are explicitly given, expatriates are included in the degree-specific
figures. It is generally the cat;e that expatriates hold a PhD or MSc degree. 

The 19W0-64 figure is a simple average of 1961 and 1963 observations. 

__ There are 15 localand 1(1expatriate reserachers in a total of 25 researchers. One local researcher holds a 
PhD (or ecquivalent) and the remaining 1HIhold either an MSc or BSc. 

The tables included here are EXAMPLES ONLY, and for expository purposes represent modified versions 
of the tables which appear in the series to follow. 



NOTES ON USING THE STATISTICAL TABLES (cont.) 

EXAMPLE ONLY 

Expenditure LCU = Indian Rupees 

7" Cons.ta,n t 1980 US$ (millions) - @ 

Current LCU Constant 1980 
Period/Year (milliors) LCU (millions) AL.AS 1)Pp Source - C 

1960-6.1 
1965-09 
1970 

81.33 
170..1.7 
267.490 

308.756 
.3721 

616.33t, 

36.982 
52.405 
73.823 

102.231 
144-1.866 
201.072 

876 
876/10 
10 

1971 
1972 
1973 

303.290 
372.198 
382.733 

663.654 
732.673 
633.664 

79.491 
87.757 
75.898 

219.739 
2,12.591 
2)9.89 

10 
10 
10 

1974 
1975 
1976 

582.-7,1 
698.6(), 

813.088 
9,19.193 

1X.983 
113.692 

279.150 
314.282 

26/781 
26 

1977 858,899 1125.687 13.1.831 372.720 26 
1978 
1979 
1980 13.11.518 13-11.518 160.683 -1-14.182 778 
1981 1.113.53.1 132(0.718 158.191 4t37.292 778 
1982 
1983 
198-1 
1985 
1986 

16)0.551 
1697.5,S 
1898.;S; 
2081.602 
23(,.130. 

1357.550 
1321.065 
1387.855 
1.12.1.80.1 

162.6(03 
158.233 
166.233 
170.539 

.. 

..10.491 

.137.41() 
.159.525 
,171.128 

778 
778 
778 
777/778 
777/778 

196()-6.1: 1960, 61,62, 63 & 6.1 1965-69: 1965, 66, 67, 6 & 69 

Notes on Ex pend it tre Serits Fables: 

Detlated to constant 1980 local currency units (LCUs) using country-specific implicit GDP deflators 
given in Appendix A, Table A.2. 

Constant 1980 L..CU expenditure converted to constant 1980 dollars using the World Bank's Atlas 
exchange rate and Summers and Ileston's (1988) purchasing power parity (IPPP) over gross domestic 
product annual average exchange rate. The Atlas and PPIP exchange rates are given in Appendix A,
Table A.l, while complete details of conversion procedures used in this series are given in Chapter 4 
of the technical notes. 

For guidance on interpreting the sourcing piocedure used here, see notes A. B, and C for the 
personnel series tabhe. 

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. 
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NOTES ON USING TIHE STATISTICAL TABLES (cont.) 

Personnel Comments: 
The personnel indicator series has been constructed as follows: 

EXAMPLE ONLY 

196t 1970 1972 197.1 1981 1982 1983 1984 1985 

IRAT It) 8 11 -Vo ICT 7 6 11) -I V, 11-NV 
DESSA a 

- - - 10 .19 53 51 50 51 
IRCA 6 10 10 16 17 17 16 19 

/I" C L.-... . NA 7 	 7 9 9 137 8 
! 19 191110 	 20 22 23 23 2.1 25 

IFAC/IRFA -- 9 11 16 13 14 15 16 
IFCCQ_."<C-C 8 10 25 18 18 19 19 22 

1 25 69 78 176] 59 60 70 73 70" 

Subtotal - 1 I 179 180 193 203 205 187 	 216 

O CSRS 	 3 3 3 - --	 ® 
ITII'AT 	 5 7 
CRO 	 19 26 28 29 26* 32* 
DI'ML 	 3 
CIRES 9* 8
 
CIRT 
 ,4* 11" 11 
ENSA 11 

Sources 653 532 131 589 	 86/12 86 86 86 86 
771 7* 1 77.1 771774 * 7 

[= estin'ated or constructed by authors. 
a. IRAT, I CT,anid IENIV'f merged into IDES A. 

Notes on [rllonnel Comments: 

A dash indicate, a figure ik not relevant, as tIhe institution is no lougt. in existence or iot formed 
as vet. 

O 	 Indicates that a total of 1(1t re',earchers are voiking at the research insitutions indicated. 

O 	 The subtotals repri. ,'nt the figure that is included in the indicator series. lnstitutions are listed 
below the subtotal if only ,cattered observatios were av"ailable, or if cornpatible expenditure data 
were unavailable. 

O 	 A blank in the lower half of a taible (i.e , below the subtotal) indicates that either note A, G, or Ht is 
applicable. 

If tnoltiple sonurces ave -sed to ,.:npile a set of institutional tigu res for a particular year, then a 
series of superscripts, , ", etc., are used to indicate which figure corresponds to a particular 
source. 

A scliwre bracket indicates that this figure is either estimated or constructcd by the authors. 

@ 	 A blank indicates that it is currently riot kn(wn whether or not a figure is required. 

An "NA" indicates that a figure is understoord to be required but is not currently available 

0 	 Institutional acronyms and abbreviations (see definitional listing following comments). 

0 



Afghanistan
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 
1965-69 30 10 
1970 
1971 
1972 44 10 
1973 
1974 
1 9 7 5 9 5 
1976 45 95 
1977 
1978 
1979 
1980 3 22 98 123 123 590 
1981 
1982 
1983 
1984 
1985 
1986 

1960-64: 1965-69: 1967 & 68 

Expe: diture LCU = Afghanis 

Constant 1980 US$ (millions)
Current LCU Constant 1980 

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

1960-6A 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

1978 
1979. 
1980 
1981 
1982 
1983 
1981 
1985 
1986 

1960-64: 1965-69:
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Personnel Comments: 

The 1976 figure has been constructed as follows: 


Ministry of Agriculture 
Research Department 30 

Agricultural Research Institute Afghanistan
Division of Agro omv 
Division of Plant 'aihology 

12 
3 

Total 45 

According to sources -1and 173, during the 
1970s several other depart ients iatthe Ministry 
of AgricultuCre cLnducted soi1e resea rch in 

-addition to the Re,earcl !D,:partment, such as the 
Departmen" (If An imaI Prod [ct inn and 
Veterinary Services. The n iiminbher ()f re.scarchers 
working in these depa rtnents i', currentlV not 
a va i lab I)2.presented 

From the,di >cssio n tain ilnin uce 
590 it is sorini-,d thwir fih;nres p 'rtain t, 190. 
They repre,;ent the l)epa rtitnnt ()f ;\giiculttral 
Researcl al il i Scic,. It is ii clear if these 
figures 01t, tl'iCtl%'
fiarire ri cC"01 tiblC, With those ()fthe 

earlier yearIs. 

Sources: 
0011) Bovce, jani,- K., and Rubrt E.Fi'cnwon. ,.\'tional

and lnt,'rnutimml .1,oitunltiral Rc:-.,,rch and 
lxtcn,,it: Pit' oia;m
.Ne<w York: ',\ricultural 
l)evelopmncnt (ouncil, Inc., 1975. 

0095 	 FAO - CARlI .4gricultural Research in
 
Developing,Countries -Volume 
 1: Research 
Institutions. Rome: FAO - CARIS, 1978.0590 UNESCO. Science and Technology in Countries of
Asia and the Pacific. Science Policy Studies and 
Documents No. 52. Paris: UNESCO, n.d. 

Additional References:
 
0094 FAO - Near East Regional Office. Directory of
 

A,'ricultural Research Institutions in 
 the Near 
fast Rc,,ion. Cairo: FAO - Near East Regional 
Office, 107*. 

065 Evenson RE., and Y. Kislev. AyriculturalReearch and Productivity. New Haven: Yale 
Universitv Press, i')75. 

0173 	 FAO.!A) Near East Regional Studies 
on Or,',ization and Administration of 
A, riculIral R'csearch. Rome: FAO, 1974. 

0174 	 Watson, J.M. "Comparative Study of 
Agricultural Research Organisation an,"
Administration in the Near East Region." Paperat the Workshop on Organization and 
Administration of Agricultural Services in the 
Arab State';, Cairo, 2-15 March 19&. 

0I852 Even;on, Robert F., and Yoav Kislev. Investment 
in Axricultz rl Research and Extension: A Survey
,fInternat l DaN t. Center Discussion Paper.No. 124. Nw I laven, Connecticut: Economic 
Growth Ceiter, Yale University, August 1971. 

0886 Evenson, Robert F., 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. 



Algeria
 

Personnel 

Period/Year PhD S BSc Subtotal Expat Total Source 

1960- (4 ...... 

1965- 69
 
1970. 
 62 532
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
10 77
 
1978
 
1979
 
198 0 
1981
 
1982
 
1983
 
1984
 
1985 44 93 168 
 305 [* 305 408
 
1986
 

1960--6-1: 1965- 69:
 

f.xp'n d it re LCLI = Agerian Dinars 

Constant 1980 USS (millions)

Current I.CU Constant 1980 
 . .. ... .Period/Year (millionsL) CU (millions) Atlas I'I P Source 

1960)- (4
 
1965 69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1983
 
1984
 
1985
 
1986
 

1960- 6: 1965- 69:
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Personnel Comments: 
The 1970 figure includes the following non-
educational institutes: CRZA (18 researchers),
CNREF (4 researchers), and INRAA (30NE (4researchers)and AINRAiss (30 
researchers). INRAA comprises CNRA (15 
researchers), CNRZ (10 researchers), 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 onreserch.Additional 

reseach.
10010 
The 198-5 figure given b Source 408 includes 

those researchers working at institutes under the 
aegis of the Ministry ,,:fAgriculture and Fisheries, 
and at INA. The Ministry of Agriculture 
comprises the following institutes: CERlP, INRA, 
INPV, INSA, ITMCI, ITAFV, ITEO, ITPE, and 
ITDAS. As for the 1970 observation, it is assumed 
that staff members at INA spent one-third of 
their 	time on research. 


Source ,108 also reports some agricultural 


research at two departenu'ts of 'Universit6 des 
Sciences et de la Technologic' (1985: 69 
researchers/teachers). To iaintain compa~ilbilityri 

with the 1970 figure, they are excluded from the 
series. 

Acronyms and Abbreviations: 
CERP: Centre d'Etudes et de Recherche en I',iches 
CNERF: ',entre National de Recherche et 

d'Exprimentation Foresti(res 
CNRA: Centr( National de la Recherche Agronomilque 
CNRESR: Centre National de Recherche en Economie ct 

Sociologie Rurale 
CNRZ: Centre National de la Recherche Zootechnique 
CRZA: Centre de Recherches stir les Zones Arides 
INA: Institut National Agronomique 
INPV: Institut National de Ia Protection Ies Vgdtaux 
INRA(A): Institut National de la Recherche 

Agronomique (d'Algrie) 
INSA: Institut National Lie Ia Santo Animale 
ITAFV: Institut 'i chnique de l'Arboriculture FruitiLre 

et de la Viticulture 
ITDAS: Institut Technique de Dveloppement de 

I'Agronomique Saharienne 
ITEBO: Institut Techpique de l'Elevage Bovin et Ovin 
ITMCI: Institut Technique du Maraichage et des 

Cultures Industrielles 
ITPE: Institut Technique des Petits Elevages 

Sources: 
0408 Kellou, R. "La Recherche Agricole en Alg6rie." 

Paper presented at the S6minaire sur 
I'Orientation et lOrganisation de la RechercheAgronomique dans les Pays diu Bassin 
Mdditerranen, Centre International de Hautes 
Etudes Agronomiques Mdditerrandennes, Istanbul, 
1- 3 December 1986. 

0532 	 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 
Countries of Africa. Paris: UNESCO, 1970. 

References: 
Boyce, James K., and Robert E. Evenson. Nationaland International Agricultural Research and 

Extension Proraois.New York: Agricultural 
Development Council, Inc., 1975. 

0027 	 1larvey, Nigel, ed. Agricultural Research 
Centres: A World Directory of Organizations and 
Programmcs. Seventh Edition, I ,vo Volumes. 
I larlow, U.K.: Longman, 1983.0135 FAO, and UNDP. National Agricultural 
Research - Report of an Evaluation Study in 
Selected Countries. Rome: FAO, and UNDP, 1984.

t175 Cooper, St.G.C. Ag ricultural Research in 

Tropical Africa. Kampala: East African
 
Literature Bureau, 1970.
 

0266 UNESCO. National Science Policies in Africa.
Science Policy Studies and Documents No. 31. 
Paris-	 UNESCO, 1974. 

0360 	 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 
1 1e Association for the Advancement of 
Agricultural Sciences in Africa (AAASA), Addis 
Ababa, 29 August-4 September 1971. 

0-107 	 Centre International de Hautes Etudes 
Agronomiques Mditerranennes. "Sdminaire sur 
lOrientation et lOrganisation de ]a Recherche 
Agronomique dans les Pays du Bassin 
M6diterranen, Istanbul, 1-3 December 1986." 
Centre International dc -lautes Etudes 
Agronomiques MediterranCennes, Paris, December 
1986. Mimeo. 

0422 Casas, Joseph. "tes Ressources Hurnaines et 
Financilres dans les Pays diu Bassin 
M6diterranden." Preliminary table. ISNAR, The 
Hague, 1986. Mimeo. 

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

0747 ISNAR. International Workshop on Agricultural 
Research Management. Report of a workshop.
The Hague: ISNAR, 1987. 
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Angola
 

PersonnelI 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-04 
1965-69 39... 10 
1970 
1971 
1972 ..... 

.. 
.. 37 10 

1973 .. 

1974 
1975 .. 
1976 
1977 
1978 .... 
1979 .... 
1980 .. 

1981 
1982 
1983 0 0 15 15 13 28 17/803 

1984 ........ 
1985 ...... 
1986 ...... 

1960-6.1: 1965-69:1968 

LCLI = Kwanzaa r,ExpL ndit 

Constanlt 1980 US$ (millions) 
Current I.CU Constant 1980. 

Period/ Ycar (millions) I.CU (millions) Atlas pplI Source 

1960-6.1 ..
 

1965-69 40.000 279.674 8.299 7.803 10
 
1970 ..
 

1971 ..
 

1972 ..
 

1972 ..
 

1974 ..
 

193 ..
 

1.76 
177 
1978 .. 

197, . 

198f) .. 

1981 .... 
1982
 
1983 184.500 155.371 4.611 4.335 17
 
1984 ....
 
1985 ....
 
1986 ....
 

1960-64: 965-69:1968
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0753 Kellou, R. "Agricultural Research in Algeria and Growth Center, Yale University, August 1971.Its Human Resources." Paper presented at the

International Workshop on Agricultural 
0865 Oram, Peter. "Agricultural Research Objectives 

Research Management, ISNAR, The Hague, 7-11 
and Priorities: Constraints to the Development of 

September 1987. Agricultural Research Institutions in Arab 
0852 Countries." Review paper prepared for the firstEvenson, Robert E., and Yoav Kislev. Inwesntent

in Agricultural Research and Extension: A 	
meeting of the Council for Arab AgriculturalSurveyof InternationalData. Center Discussion Paper 	
Research, organiz, by the Arab Fund for
Economic and Social Development, Kuwait, 23No. 124. New Haven, Connecticut: Economic March 1988. 
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Personnel Comments: Sources: 
The 1983 figure represents the Agronomic 0010 Boyce, James K., and Robert E.Evenson. National 
Research Institute (A) and the Veteiminary and International Agricultural Research and 

Institute (IV). Both institutes are
ResearchResearch insit i. othe Extension Programs. New York: Agriculturalinisttes oarfDevelopment Council, Inc., 1975. 
under the jurisdiction of the Ministry of 0017 ISNAR, IFARD & AOAD. Survey of National 
Agricultu-e. Agricultural Research Systems: Unpublished 

Questionnaire Responses. ISNAR, The Hague, 
Expenditure Comments: 1985. 

The 1983 expenditure figure refers to IIA and rV 0803 Branco Marcelino, Fernando. Personal 
only. communication. Director, Instituto delnvestiga ao Agron6mica. Chianga Angola, 

February 1988.Acronyms and Abbreviations: 
IIA: Instituto de lnvestiga Jo Agron6mica (Agronomic Additional References:Research Institute) Adtoa eeecs
 

RV: Instit) e0446
searchd Kyomo, N.L. "Agricultural Research in EasternIIV: Instituto de lnvestiga J() Veteriiiria (Veterinary and Southern Africa: Issues and Priorities."Research Institute) Southern African Centre for Cooperation in 

Agricultural Research of SADCC, Gabarone, 
Botswana, 1986. M imeo. 



Antigua
 

Personn el 

Period/Year 

1960-64
 
1965-69 

1970
 
1971 

1972
 
1973
 
1974 

1975
 
1976
 
1977
 
1978 

1979
 
1980 

1981 

1982)
 
1983 

1984 

1985
 
1986
 

1960-64: 

Expenditure 

Period/Year 

1960-64
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1983
 
1984
 
1985
 
1986
 

1960-64: 


PhD MRc BSc Subtotal Expat Total Source 

0 2 24 4 286/285
 

1 2 3 6 6 279
 

0 23 244
 

1 0 011341
 

11133 
 343
 
7 342
 

1225 5 347/355

1 3 15 5 354/349
 

1965-69 1965 & 68
 

LCLI =East Caribbean Dollars 

Constant 1980 US$ (millions)

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

1965-69:
 



57 

Personnel Comments- Development Institute (CARDI). CARDI 1976-

The pre-1975 figures refer to agricultural 
 1981: Report of the Chairman. St. Augustine,

researchers identified within the Agricultural Trinidad & Tobago: CARDI, 1982.
 
Desarcherdentfed iiny t AgriculturlThis 0343 Caribbean Agricultural Research andDepartment of the Ministry of Agriculture. ThDevelopment Institute (CARDI). Annual ReportDepartment includes the Central Cotton Station 1980 St. Augustine, Trinidad & Tobago: CARDI,

which in 1982 still reported (source 27) one 1981.
 
professional researcher. it that
After 1975 seems 0347 Caribbean Agricultural Research and
 
CARDI (Caribbean Agricultural Research and Development Institute (CARDI). Annual Report

Development Institute) took over the leading 1983 -Antisua Unit. St. John's, Antigua: CARDI,

role 	 in agricultural research on Antigua. The 1984.0349 	 Caribbean Agricultural Research and
figures for the years after 1975 refer to CARDI Development Institute (CARDI). Annual Report

only. 
 1983-1984 - Leeward Islands Unit. CARDI, 1984. 

0354 	 Caribbean Agricultural Research and
Expenditure Comments: Development Institute (CARDI). Annual Report

The total Ministry of Agriculture recurrent Research and Develornent 1983-84: 1Highlights.
St. Augustine, Trinidad: CARDI, 1984.budget was EC$ 5.0 million around 1985 (source 0355 Caribbean Agricultural Research and


63). The research component of this was not 
 Development Institute (CARDI). Research and

reported. 
 Developrnent Summary 1992-83. Si. Augustine, 

Trinidad: CARDI, 1983. 
Sources: 

0244 	 Commonwealth Agricultural lureaux (CAB). Additional References:
 
List of Rescarch Workers in lhe Agricultural 0027 
 lla'vey, Nigel, ed. Agricultural ResearchSciences in the Cornmonwealth and in the Cenires: A World Directory of Organizations andRepublic of Ireland 1975. Slough, England: CAB, Prograores.Seventh Edition, Two Volumes.
1975. I1larlow, U.K.: Longman, 1983.0279 	 Commonwealth Agricultural Bureaux (CAB). 0W63 ISNAR. Report to the Board of Directors ofList of Research Workers in tl Agricultural CARDI: Analysis, Evaluation and Proposals toSciences in the ConinonwealIth and in the Strengthen CARDII's Regional Capacity. The
Republic of Ireland 1972. Slough, England: CAB, I lague: ISNAR, 1985.
1972. 0287 	 Commonwealth Agricultural Bureaux (CAB).0285 	 Commonwealth Agricultural Burcaux (CAB). List of Research Workers in Agriculture, Animal
L.ist of l,,escarci Workers in the . ,ricultural Health and Forestry in the British
Sciences in the Cornmonwealth and in the Cornironwealth, tie Republic of Sudan and theRepulic of Ireland 7969. Slough, Fngland: CAB, Republic of Ireland 1959. Slough, England: CAB,
1969. 1959.
0286 	 Commonwealth Agricultural Bureaux (CAB). 0353 Caribbean Agricultural Research andList of Research Workers in Agriculturt, Animal Development Institute (CARDI). Paper Presented
Health and Forestry in the Corirtionwealth 'nid at a Mecting of the Governing Body of CARDI onin the Republic of Ireland 1966. Slough, England: January 29, 1982, Basseterre, St. Kitts. St.
CAB, 	 1966. Augustine, Trinidad: CARDI, 1982.0341 	 Caribbean Agricultural Research and 0356 	 Caribbean Agricultural Research andDevelopment Institute (CARDI). Annual Report Development Institute (CARDI). Research and
1977-1978. St. Augustine, Trinidad & Tobago: Developrient Sunimtary 1983-84. St. Augustine,
CARDI, November 1978. Trinidad: CARDI, 1984. 

0342 	 Caribbean Agricultural Research and 



Argentina
 

Personnel
 

Period/Yuar PhD MSc BSc Subtotal Expat Total Source 

1960-61 ... 400 10 
1965-9 634 10 
1970 ... 795 10 
1971 840 10 
1972 ... 820 10 
1973 840 10 
1974. 880 14 
1975 953 53 
197 . 847 53 
1977 .. 890 53 
19)78 880 53 
1979 919 16 
1980)
19t81 ...... 

1065 32 

1982 . 

1983 31 138 836 100"5 1 0X)5 17 
19.... 
1(65 -243- 876 1119 1119 655 

11)(0 (A: 19) 1 1965--6): 1965 & 69 

txrl,,dit ur LCL = Argentinle Pesos (1980) 

Con~t'nt 1980 US$ (millions) 
(urrcnt If U ( un~(mt 19 ) 

'Criod/ Yar mill 9n) I (9 millhori,) Atls I' Source 

1960 - 12 .19 II37 ,ii< 22.550) 49.395 711/374 
1965 69 38.)7 I 215).550 24.661 54.021 711/374 
1970 60.654 153733.224 30.445 66.688 711/374 
1971 70.4 4 1290-43.923 25.555 55.978 711/374 
1972 126.226 1-12002.974 28.122 61.600 711/374 
1973 253.511 1732-10.477 34.308 75.151 711/37.1 
1974 365.388 1)13)7.-584 38.497 84.328 711/374 
1975 831.218 1.16621.218 29.036 63.603 711/374 
1976 4228.607 142,2.183 28.292 61.973 711/374 
1977 11885.392 151w63.872 30.629 67.092 711/374 
1978 34205.43.1 173I39.114 34.268 75.063 711/371 
1979 88304.7-17 17750.1.301 35.152 77.(X)0 711/374 
1980 199562.920 19052.920 39.520 86.569 711/37.1 
1981 350615.172 168SS9.775 33.446 73.263 711/374 
1982 743516.250 122530.694 24.265 53.153 711/374 
1983 3499164.960 128143.285 25.377 55.588 711/374 
1984 23448140.80) 199531.975 19.711 43.76 711/374 
1985 265607564.800 1-16802.310 29.072 63.,82 711/374 
1986 .4,10799609.60(1 ..... 711/374 

1960-64: 1960, 61, 62, 63 & 64 1965-69: 19o5, 66,67,68,& 69 

http:23448140.80
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Personnel Comments: whole time series, in the absence of similar 
The personnel figures inchde onlv researchers estimates for the earlier years.
 
within 'Anstituto Nacional tie Tecnologia
 
Agropecuaria' (INTA). 3eca,se, INT\A also has an 
 Sources:
 
extension role, its total statf fig ures are 0(10 
 Boyce, James K., and Robert E. Evenson. National 
considerably hi,|',e r. Ihe ninbII of reS clter-s an1d international Agricidt ia Research aiud
 
given by source 
 53 were cimstruted by l'ifeiro Extension Programs. New York: Agricultural
 
and Trigo. They considered tht 0'of all Developn nt Council, Inc., 1975.
 
graduates 111d pOs1tgrI~atcS Wovrking Within 0014 Judd, M. An, James K. Boyce, and Robert E.
r iEvenson. "i, 'esting in Agricultural Supply."

INIA were retarchers. 
 Economic Gro eth Center, Yale University, New 

Additional .rgani/atiorns condtcting Haven, Connecticut, 1983. Mimeo.
 
a g riculturll re search, but not iIIciLIIILCL iin 
 the 0016 Orain, Peter A., and Vishva Bindlish. Resource 
indicator serie, are: InstilutlIFrtt t l N,1ii 111 Allocations to National Agricultural Research: 
(1985: 153 researchers, sonrce 74-, Ins itute Tridsin uthe1970s. The I lague and Washington, 
NacionaI Lie' Lli D.C.: ISNAR and IFT RI, November 1981.ynst . l Pq ( rlulr. 0017 ISNAR,lnstit-ito Nacuioal Lie' VitiVii~tihUra ( 1 9,S5: 

lEARD & AOAD. Survev of NationalAgricultural Research Systems: UnpublisL'hed

29 resea rc hers, soiirce 74-i), and several QutstionnairLe Responses. ISNAR, The IHague,
 
l ni\' rsitit'. 
 1985. 

(032 Cistnmovo, Alfonso J.. 'Diagnhstico
Lxpenditure Coinen ts: Descriptivu Lie I Situiaci(n Actual del Sistt'ma
 

ArgCntina ,i expI'ri(ct'I ,I subantiil rate t)f Nacional !e Investigaci6n y Ixtensi6n en
 
intlation oV'r the l,0>l Argelltina, Chile, IParagiay v Uruguay." Buenos
13 v -L',s01rso, and a Aires, 180. .\i -L'ct'mbtreo. 
en rreii'V c hai i:e -- f-romlll .,\rlltnt, i e.' tto Pifieiro, Martin, and Ediardo Trigo, eds. CaubioIL's 0053 
Australs - in I )S). '1lie cllreIt local clrrellCV Tt,'nico en cI A r latino Airicano -- Sitiuaci6ni y
expenditu re sei' i-1 ba.ed on a I)9() lcal Ptrsplit'ia cn la [Dcada hI'1980. San Jos': 
currencv unit, i.c., the ,.\A ) Ienhii10i'e-o . A\lI IICA, 1983. 
expt'nld(lure figc c\prc',dein ither curren )37.1 Instituto Nacional de Tecnologia Agropecuaria
units - Suchis Al rles been converted (INTA). "''lementos para Priorizaci6n-hive 

tt this> 1980 .Uirit'it-V unit. Institucional." Documento Prtliminar para
Discusi6n. INTA, Buenos Aires, August 1987.Tlhe e\ pcnid titr' in it tloirs represenl Mimteo. 

research expend it llrt's bV INI A nonlv. Some 0(63 Marzocca, Angel. "l'roceso tie lormacidn v 
agricultural lesearch is Lhont' ill in-,itlc olititde Evolhciin del INTA, en Argentina." In
 
INTA, for e\aminpI ,, tn \mcrsiticLs 
 ald private Orainizaciih I/ Administracitn de la Generacit6! 
organi/ation,. Bct'citmse of a lick of inftrin itti, y Traisferencia de Tecnuloyitf Agropecuaria,
tie' are not iclc d iln the, indiCator serie .Serie: PI ' encias, Resultados y Recomendacionesde Eventos T'cnict s No. A4/UY-86-001, edited by

Ill addition to research, iNIA is also Horacio It. Stagno and Mario Allegri.
involved in tx t nsion. None f the a'ailable Monltevitdeo, Uruguay: IICA and Centro de 
sources pro vide a specific breakdlown Of total Investigaciones Agrculas 'Alberto Boerger', 1986. 
INTA expenlditures into research t'\pt'ndituires 0711 Instituto Nacional tie Tecnologfa Agropecuaria
anti extension expendii itui res.- A I, '',e'ntraI (INTA). "Cuadro tie Erogaciones tie Ejecucihn delsleie aniIl'rIisupicsto y Cuadro ie Recursosserv ict's coipOFient in tIi'e aviIa bit' total Presupuestarios, 1956-1986 (En Valores 
expenditure figures complicates matters l-tist6ricos y en Valores Actualizados - Afio Base 
considerably. Source 371, 1tiwt'ver, has Made an 1986)." INTA, Buenos Aires, n.d. Mimeo. 
attempt ti split total expenditii res for the years
198-1-1986 into research anti extensiol Additional References:
 

Under various senarits the prtirated 
 (1 Trigo, Eduardo J., and Martin E. Pifieiro. "Funding
services component Of tital expentditi res for tile Agricultural Research." In Report of a 
1964-86 period averaged 68<, to research ind 32% Conference: Selected Issues in Agricultural 
to extension. This breakdown was appliedt ti the Research in litin America, edited by Barry 
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Australia
 

Personnt'l 

Period/Year PhD MSc l3Sc 

1960-64. 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
19F5 
1986 

612 

914 

1129 

1435 

1603 

.. 

...... 
...... 

.. 

382 

497 

550 

632 
.. 

725 

1396 

1864 

2083 

2086 

2027 

1960-64: 1965-69: 1965 & 68 

xlt',) di tnre 

Ciirrnut I.CU Con.staut 1-80 
Peri,,d !Year (million,) LCU (million.) 

1960-6. 28.660 105.368 
1065-69 55.463 171.272 

1971 .. 
1972 96.115 239.092 
1973 109.732 243.308 
1974 132.925 251.276 
1975 .. 
1976 
1977 154.635 202.4021978 ..... 

1979 ..
 
1980 ..
 
1981
 
1982 306.054 252.312 

1983 ....
 
1984 ....
 
1985 ....
 
1986 ....
 

1960-64: 1961 1965-69: 1965, 68 & 69
 

Subtotal Expat Total S iurce 

2390 2390 286/285 

3275 .. 3275 279 

3762 .. 3762 244 

4153 4153 243
 

4355 4355 242 

LCU Australian Dollars 

Constant 1980 US$ (millions)
 
.. .. .. ..
 

Atlas I)'I Source
 

118.308 98.789 852 
192.307 160.578 852/10/685 

268.456 224.164 565 
273.190 228.117 565 
282.137 235.587 565 

227.260 189.765 687 

283.300 236.558 610 
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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 resca rchers working in the state 
departments of a griculture (and affilia ted 
research instituteS) plus those working in 
universities and colleges. The higCher education 
resea rchers were prorated to full-tiime 
equivii lents using a 0.5 weight. The estimates 

1965 1968 


Non-university I8h1 237s 

Univers,it v 257 
 2,M 


Total 21 P8 2602 


Source 25o 285 


Expend ituire Coinine tIlls:
 
1he table bel . give1 1n overview 01 censtrictioi 


I ,' 17? I 73 


(t)v'rnmclt 27. 56 .s..1) "3.4()

State (overni' -,fts 27.1 W, 3i.7?3 .47.().2

Private nooprfit 1.7) I .).I;s

Universitie.. 77,- I
7. 1,.2 ,, 7.0,2 

Total 58.129 9,. 11I 1(t.732 

8'oirce f "i 5)Dto5 

[=J 1MCLIdColl',tr-IR tL..d()r Iv author,. 

Acronyms and Abbreviations: 

CSIRO: Commonwellth S.'cientific
11t lndutrial 


Research Org ni/ atio 


Sources: 
1)11) l3ovce, James K., and Robert lF.Evenson.National 


aind Itter nationaf A.riutral Researh andExten n ro ,aJ;.New Yiork: Agricii It 
Development Council, Inc.,
1975. 


)242 Commonwealth Agric'ltural uireaux (CA19.
List of Research Workers inAgricultural Sciences 

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 research stu Jents and professional 
administrators (source 686), while this count 
explicitly exclues them. 

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

1971 1971 1977 1980
 

2938 3376 3679 3864
 
337 386 474 491
 

3275 372 4153 4355
 

279 24-1 243 242
 

details for the post-1969 expenditure estimates. 

I17.1 1977 1978 1981 1982
 

f,7.331 51.583 NA NA 122.589 
5A. 97 87.624I NA NA 153.765 
2.412 0.195 NA 
 NA
 
8.182 12.333 20.6)0 29.700 129.7(X) 

3-.925 154.635 NA NA 306.054 

565 687 611 611 610
 

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

02-13 Comnmonwealth Agricultural Bureaux (CAB).
 
List of Research Workers in the Agricultural 
Sciences in the Coniniotwealth and in the 
Republic of Ireland 1978. Slough, England: CAB, 

1)2441978.
0214 
Commonwealth Agricultural Bureaux (CAB).

List of Research Workers in the Agricultural
Sciences in the Couinionwealth and in the
Republic of Ireland 1975. Slough, England: CAB,1975. 
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0285 Commonwealth Agricultural Bureaux (CAB).' 

List of Research Workers in the Agricultural
Sciences in 	 the Commonwealth and in 'the
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- 1969; .
 
0236 Commonwealth'Agricultural Bureaux (CAB). 


List of Research Workers inAgricult ture, Animal 
Health and Forestry in the Commonwealth andg -riSeptember 
in the Republic of Ireland 1966. Slough, England: 0530 
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Austria
 

Personnel 

Period/Year PhD 

1960-64 
1965-69 .......... 

1970 .......... 

1971 ...... 
1972 ...... 
1973 ...... 
1974 ...... 
1975 ...... 
1976 ...... 
1977 ...... 
1978 ...... 
1979 ...... 
1980 ...... 
1981 ...... 
1982 ...... 
1983 ...... 
1984 ...... 
1985 ...... 
1986 ...... 

1960(-64:1964 

Expenditure 

Current LCU 
Period/Year (millions) 

1960-64 43.856 
1965-69 80.650 
1970 139.600 
1971
 
1972 .. 
1973 .. 
1974 
1975 150.935 
1976 215.630 
1977 221.148 
1978 237.089 
1979 256.511 
1980 273.733 
1981 293.402 
1982 331.300 
1983 349.562 
1984 361.783 
1985 390.600 
1986 .. 

1960-64:1964 

MSc BSc 

........ 


1965-69:1967
 

Constant 1980 
l.CU(millions) 

102.9-18 
169.812 
257.565 

206.327 
261.687 
254.779 

259.681 

269.728 

273.733 
276.013 

293.446 
298.007 

294.133 

307.559 

1965-69: 1966 & 67 

Subtotal Expat Total Source 

145 514 
219 515 
225 10 

LCU = A. Schillings 

Constant 1980 US$ (millions) 

Atlas PPP Source 

7.893 6.420 514 
.3.019 10590 527/510 
19.747 1.. 06 2 10 

15.819 12".867 704 
20.064 16.320 704 
19.534 15.889 704
 
19.910 16.194 704
 
20.680 16.821 704
 
20.987 17.071 704 
21.162 17.213 704
 
22.498 18.300 704 
22.848 18.585 704
 
22.551 18.343 677
 
23.581 19.180 677 
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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 researchers by field of 
science rather than by objective, which is more 
appropriate. 


Expenditure Comments: 
The expenditure indicators for the early years 
were constncted as follows: 

1964 1966 1967 

Central Government 29.952 4.1.800 74.299 
Higher Education 133.904 11.2001 23.000 

Total 	 43.856 64.000 97.299 

Source 	 51-1 527 510 

II = estimated or constructed by authors. 

The post-i19741 expenditure indicators are based onlb~ 

the following(l OI 1 statistical series: "Public 
Funding of I",& 1)by Socio-Econom ic Objective: 
Agriculture, Forestry and Fisheries - Version 2." 
This version differs from the standard version in 
that the Advancement of Knowledge cateory

I 
(including G(eneral Univer iytv Funds) is further 
broken down into socio-econumic objectives 
although still leaving a considerable amount of 
expenditures under Advancement of Knowledge. 
A comiplete breakdown of this item into 
socioeconomic objectives would certainly result 
in some increase in the agricultural research 
expenditure estimates. 
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Entwicklung in Ostcrrcich 1Q66/67 his 1985." in Agricultural Research and Extension: A Survey
Statistis;che Nachrichhen Vol. 1), No. 5 (1985): of International Data." Economic Development
291 -300. at Cultural Change Vol. 23 (April 1975): 507

0680 Bindemiti'tr'rium ftir W\imsenchift und 521.
 
Forschung. ei icht 19,72 ier Iindesiung an
 



Bahamas
 

Personnel 

Period/Year 

1960-64
 
1965-69 

1970
 
1971 

1972
 
1973
 
1974 

1975
 
1976
 
1977 

1978
 
1979
 
1980 

1981
 
1982
 
1983 

1984
 
1985
 
1986
 

1960-64: 

Expenditure 

Period/Year 

1960-64
 
1965-69
 
1970. 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1983
 
198.1 
1985
 
1986
 

1960-64: 

PhD MSc BSc Subtotal Expat Total Source
 

0 3 3 
 6 6 286/285
 

0 279
 

0 244
 

0 243
 

1 11 15 
 27 27 242
 

0 12 I0 22 22 
 115
 

1965-69: 1965 & 68
 

LCU = Bahama Dollars 

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

1965-69: 
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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 Bureaux (CAB) 
(sources 285 and 286). Although their function 
titles are not explicitly research oriented, they 
were included in the indicator series. Sources 243,244, and 279 state that the Mirnistry 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 agriculure 
have become important areas of action (source 
115), and a considerable increase in agricultural 
research effort has taken place in the last seven 
years. 

At present the main agricultural research 
stations within the Ministry of Agriculture are 
Gladstone Road Agricultural Research Complex 
(GRARC), the 13ahamas AgricuItural Research 
Centre (BARC), and Coppice Island Research 
Station (source 115). 

Sources: 
0115 	 Economic C,,nmission for Latin America and the 

Caribbean (ECLAC). Aoricultural Research 
Policy and Manageinent - Volumes I 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. 

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

0243 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in theRepublic of Ireland 1978. Slough, England: CAB, 
1978. 

0244 	 Commonwealth Agricultural Bureaux (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 Bureaux (CAB).List of Research Workers in the Agricultural 
Sciences in the Connonwealth and in the 
Republic of Ireland 197?. Slough, England: CAB, 
1972. 

0285 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Coinoonwealth and i: theRepulic ofIreland 1969. Slough, England: CAB, 
1969. 

0286 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Ilealth and Forestry in the Commonwealth and 
in the Reublic of Ireland 1966. Slough, England: 
CAB, 1966. 



Bangladesh
 

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 
198 1 
198 2 
1983 
1984 
1985 
1986 

57 

.... 

66 
... 

81 

131 

187 

.. 

.. 

... 

933 

.. 

534 

732 

165 

241 

,, 

312 

289 

409 

921 
952 
1190 
1240 
1256 

927 

1152 

22 
32 
44 

46 

"" 
"" 

.. 

409 

635 
943 
984 
1234 
1240 
1302 

"' 
927 

"" 
1152 

454 

16 
476 
476 
476 
100 
476 

99 

854 

1960-64: 1965-69:1968 

Expendit u re 
LCU = Taka 

l'eriod/Year 
Current LCU 
(millions) 

Const.ant 1980
LCU (millions) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

1960-04 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975
1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 

1985 
1986 

103.500 
99.800 

164.500 
192.600 
379.900 

508.360 

169.394 
139.776 
204.094 
212.583 
379.900 

317.924 

10.690 
8.821 

12.880 
13.416 
23.975 

20.064 

34.687 
28.622 
41.793 
43.531 
77.793 

65.] 02 

476 
476 
476 
476 
476 

17 

1960-64: 1965-69: 
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Personnel Comments: in Banyladesh. Boulder, Colorado: Westview 
All post-1974 figures claim to cover tile whole Press, 1984. 
agricultural research system of Bangladesh, 0454 Wahid, Abdul. "State of Current Agricultural 

Research and Education in Pakistan." Agricultureexcept for the university system. For the years Pakistaii Vol. 19, No. 3 (1968): 261-285.
 
1979, 1983, 
 and 1986, the following institutes are 0476 Gill, Gerard J. Operationial YimdinS Constrai-ts
 
included: BARI, BINA, 13JRI, BRRI, BTRI, FRI, 
 on Asxricuttural Research bi fansladesh. BA,,C 
SRTI, and livestock and fisheries research. The Agricultural E:conomics and Rural Social Science
 
1986 figure also includes 49 researchers at BARC. Papers No. 9. Dacca: Bangladesh Agricultural
 
In addition, source 99 reports, for 1983, 362 Research Council (BARC), April 1981.
 

0,54I 	 Bangladesh Agricultural Research Council(possibly part-time) researchers at BAU and 92 (ARC). M It tawiins and Developmen
 
researchers at other universities. in Agricultural Research. Dhaka: BARC,
 

Several sources (95, 590, 111, 797, and 114) September 1987.
 
give institution-specific data. For the data
 
provided by these sources it iL,difficult to Additional References:
 
distinguish between established post and those 0010 
 Boyce, James K., and Robert E.Evenson. National 
which are actually filled. In some cases filled and International Agricultural Research and 
positions account for less than 50),;festablished Extension Programs. New York: Agricultural

Development Council, Inc., 1975.
 
posts. 00141 Judd, M.Ann, James K. Boyce, and Robert E.
 

Evenson. "Investing in Agricultural Supply."
Expenditure Comments: Economic Growth Center, Yale University, New
 

The expenditure 
 fi gres given by source 476 are Iltaven, Connecticut, 1983. Miimeo.
 
consistent with the personnel figiures. All figures 0018 Daniels, Douglas, and Barry Nestel, eds.
 
inclde donoir contributio, ill,lddititll Itofunds Resource Atlhcatioin to Agricultural Research.Proceedings of a workshop held in Singapore 8-10
 
from domestic sources. 
 June 1081. Ottuwa: IDRC, 1981. 

0019 Bengtsson, Bo, and Tedla Getachew, eds.

Acror.yrns and Abbreviations: Strengthening Natio,:'d Agricultural Research.
 

BARC: l angliJd',h Agricultural ResearLh Council 
 Report from a SAREC workshop, 1: i7
 
BARI: Banga1,1 Ag rit Res.a rchi Institute September 1979. Parl I: Background Docia ments;
IeSh ltuira 

BAIJ: Banglade'h Agricultural Univers,ily Part HI:Summary and C'nclisions. Sweden:
 
BINA: Banglade-,h Institute of Nuclear Agriculture SAREC, 1980.
 
BJRIt: Bangladesh lute Reearch ln,titute 
 0026 Cram, Peter A., and Mark Gieben. "Docu ment 
BRRI: Bangladesh Rice Research Institute Summaries." ISNAR, The Ilague, 1984. 
BTRI: Bangladesh TalRese.arch Institite Mimeo. 
BWVDB: Bangladesht Water l)e-T'hplm.n3t Board 0027 Harvey, Nigel, ed. Agricultural Research
FRI: Forestry Research hI,titue Centres: A W\orld Directory of Organizations and 
SR'TI: SLugarcane Rt'Lst'arlh ant1 Training Institit e Programmts.Seventh Edition, Two Volumes. 

larlow, U.K.: Longman, 1983.
 
Sources: 
 0050 Pray, Carl E., and jock R.Anderson. Btingladesh

(016 Orarn, Peter A., and \'i'dl.a lindlish. Resource and the CGIAR Centers: A Study of Their 
Allocatiotins t, Ntionat ,,.ricultmal Research: Collaboratioin ii Agricultural Research. CGIAR 
Trends in the 1970s. The 1-lagiie and Washington, Study Paper Number 8. Washington, D.C.: World 
D.C.: ISNAR -,dIFI'RI, November 1981. Bank, 1985. 

0017 	 ISNAR, IFARD & AOAD.Survey of National (f173 Gram, Peter A., and Vishva Bindlish. 
Agricultural Research Systems: Unpublished "Investment in Agricultural Research in 
Quesinaire R e Developing Countries: Progress, Problems, and1985. 	 the Determinalion of Priorities." IFPRI, 

0099 	 Bangladesh Agricultural Research Council Washington, D.C., January 1984. Mimeo. 
(BARC). Nationtal A.riullural Research Plan 0093 Bangladesh Agricultural Research Council 
1984-1989. Bangladesh: BARC, May 198.. (BARC), ISNAR, and Winrock International. 

0100 	 Wennergren, Boyd I.,Charles If. Antholt, and Manageient of Human Resources in AgriculturalMorris D. Whitaker. Agricultural Dveloptet 	 Research. Report of the International Workshop 
on Management of Human Resources in 
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Agricultural Research held March 3-5, 1986 in 
Dhaka, Bangladesh. Dhaka: BARC, ISNAR, 
and Winrock International, 1986. 

0095 	 FAO - CARIS. Agricultural Research in 

Developing Countries - Volume 1: Research 

Institutions. Rome: FAO - CARIS, 1979. 


0101 	 Ahsan, Ekramul. Bangladesh: Resources 

Allocation in Agrcultural Research. 

Bangladesh: Bangladesh Agricultural Research 
Council, n.d. 

0111 	 Moseman, A.H., et al. Bangladesh Agricultural 
Research System. Bangladesh: Ministry of 
Agriculture and Fisheries, July 1980. 

0112 	 Elias, S.M. "Manpower Requirements and 
Developments for Agricultural Rese,rch in 
Bangladesh." Bangladesh Agricultural Research 
Council, Bangladesh, 1980. Mimeo. 

0113 Moseman, A.H. "Agricultural Research in 
Bangladesh." FAO/DANIDA, Rone/l)acca, n.d. 
Mimeo. 

0114 Bangladesh Agricultural Research Conncil 
(BARC). Agricultural Research in Bans'lhdeh 
Dhaka: BARC, 1983. 

0163 CGIAR. "National Agricultural Research." 
CGIAR, Washington, I).C., 1985. Minmeo. 

0179 	 The Philippine Council for Agriculture and 
Resources Research and l)evehpment 
(PCARRI)), and IIDRC. A1,griculture and Rciources 
Research Manpow/er Dez'elopment in South and 
Southeast Asia. I'roceilings of the Workshop on 
Agriculture and ResOI,-,'s Research Manpower
Development in South and Southeast Asia, 21 -23 
October 1981 and 4 6 february 1c82, Singapore. 
Los Bafios, PhilipIpine.: I'CARRI), 1983. 

0193 Joint Pakist,si-American Agricultural Re-earch 
Review Team. Report of the loint Pakistan 
American Agricultural R'siarch Review 'learn. 
Dacca: Bangladesh Agricultural Research 
Council, April 1968. 

0242 Commonwealth Agricultural Bureaux (CAB). 
List crf Research Workers in Agricultural Sciences 
in the Comnmonwealth 1981. Slough, England: 
CAB, 1981. 

0243 Commoowealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Cominionwealth and in the 
Republic of Ireland 1979. Slough, Englaild: CAB, 
1978. 

0244 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 1975. Slough, England: CAB, 
1975. 

0285 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. 

0286 Commonwealth Agricultural Bureaux (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. 

0287 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Hlealth and Fortstry in the British 
Conmionwealth, the Republic of Sudan and the 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 

0312 	 Ahsan, Ekramul. "Resource Allocation to
 
Agricultural Research in Bangladesh." In
 
Resource Allocation to Agricultural Research. 
Proceedings of a workshop held in Singapore 8-10 
June 1981, edited by Douglas Daniels and Barry 
Nestel, pp. 129- 136. Ottawa: IDRC, 1981. 

0306 	 Elias, SM. "Manpower Developments for
 
Agricultural Research in Bangladesh." In
 
Resource AlIlcation to Agricultural Research. 
Proceedings of a workshop held in Singapore 8-10 
June 1981, edited by Douglas )aniels and Barry 
Nestel, pp. 168 170. Ottawa: II)RC, 1981. 

0315 Rahman, M.M. "Agricultural Research in 
Bangladesh." In tren;then in National 
Agricultural Re>earch. Report from a SAREC 
workshop, 10-17 September 1979, edited by Bo 
Bengtsson and Getachew Tedla, pp. 77-88. 
Sweden. SAREC, 1980. 

0326 	 Ahsan, Ekranul. "Keynote Address: Management 
of Ihuman Resources in Agricultural Research." In 
Management of tluman Resources in Agricultural 
Research. Report of the International Workshop 
on Management of I-Human Rcsources in 
Agricultural Research held 3-5 March 1986, 
edited by Theodore Hiitchcroft, pp.27-31. 
Dhaka: Bangladesh Agricultural Research 
Council, ISNAR, and Winrock International, 
1986. 

0434 	 Anh, Do. "Agricultural Research Management 
Systems in the Philippines, India, and 
Bangladesh." In Proceedings of the Research 
Extension Linkage Workshop Held in Hanoi, 
Viet Nant, 9-13 lune 1986. Rome: FAO, 1986. 

0590 	 UNESCO. Science and Technology in Countries of 
Asia and the Pacific. Science Policy Studies and 
Documents No. 52. Paris: UNESCO, n.d. 

0732 	 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, '1')86. 

0770 	 Ruttan, Vernon W. Agricultural Research Policy 
and Development. FAO Research and Technology 
Paper 2. Rome: FAO, 1987. 
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0795 	 Ahsan, Ekramul. "Upgrading Manpower 
Resources for Agricultural Research in 
Bangladesh." In Ariculture and Re.surces 
Research Manpower Developtnent in South and 
Southeast Asia, pp. 201-206. Lo'; Balos, 
Philippines: Philippine Council for Agriculture 
and Resources Research and l)evelopment, 
1983. 

0804 	 Bangladesh Agricultural Research Council 
(BARC). "Progress Report Manpower Planning in 
Agricultural Research." BARC, l)haka, July 
1986. Mimeo. 

0807 	 Cushing, R.I. Master Plan for ladlsh 
Agricultural Research Council 11hase1. Dhaka: 
Bangladesh Agricultural Resea rch Council, 
November 1982. 

0830 	 Islam, Moh in mad Zahirul. Oirectory (i 

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

0869 	 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 19 10. Mimeo. 

0878 	 Pray, C.E. "The Economics of Agricultural 
Research in British Punjab and Pakistani Punjab, 
1905-1975." PhD diss., University of 
Pennsylvania, Pennsylvania, 1978. 

0879 	 Pray, CE. "The Economics of Agricultural 
Research in Bangladesh." Bangladesh Journal of 
Agricultural Econonics Vol. 2 (December 1979): 1
36. 



Barbados
 

Pe rson It 

Period/Year ['1)D 
 MSc [(Sc Subtotal Expat Total ()urce 

196) (-1.
19(6 5W 
1970 
1971 
1972 
11)73 
1Q74 
1975 
1976 
1977 
197S 
[97t) 
19)() 
1981 
14,S2 
1983 
19 . 
19.5 

1 
2 
2 

2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

5 
5 
6 
6 
6 
6 
7 
8 
8 
8 
8 
9 
9 

1(0 
11 
11 
11 

3 
19 
19 
19 
20 
22 
24 
25 
25 
26 
27 
28 
28 
28 
29 
29 
29 

9 
26 
27 
27 
2F 
30 
34. 
36 

6 
37 
38 
40 
40 
41 
43 
43 
43 

.. 

.. 

.. 

.. 

12 
10 
10 

6 

9 
26 
27 
27 
28 
30 
34 
36 
36 
37 
38 
40) 
4(0 
53 
53 
53 
49 

286/285 
17/8(X) 
17/8(X) 
17/8(X) 
17/8(X) 
17/8(X) 
17/8(X) 
17/8(X) 
17/8(X) 
17/8(X) 
17/8(X) 
17/8(X) 
17/800 
17/80) 
17/8(X) 
8(X) 
8(X) 

l;'l, u/it r,' 

l't ,'r,,/'(.ir 
(urrnll([ 

iillillit.) 
{')CmLn 198)O. 

I(.('(l lim)ns) 

(.n t'nt 198() 

At Iax'Ill' 

LCLI Barbados Dollars 

US'-, (millions) 
. 

Source 

I170 
1'71 
1972 
1(7l 
1074 
1v75 
1976 
1977 
1978 
1979 
198) 
1981 
1982 
1983 
198,1 
1985 

1986 

1960-64: 

0.700 
0.69) 
0.810 
0.750 
0.770 
1.890 
2.000 
2.4-10 
2.55( 
2.72) 
2.83) 
2.92( 
.1250 
4.190 
2.538 
4.818 

2.157 
?.02.1 
2.315 
1.830 
1.398 
3.001 
3.226 
3.782 
3.578 
3,421 
2.830 
2.577 
3.411 
3.172 
1.823 
3.23.1 

'965-69: 

1.00!) 
0.938 
1.073 
0.848 
0.048 
1.391 
1.495 
1.753 
1.659 
1.586 
1.312 
1.185 
1.581 
1.471 

0.8.15 
1.499 

1.383 
1.297 
1.484 
1.173 
0.896 
1.923 
2.067 
2.424 
2.293 
2.193 
1.814 
1.639 
2.186 
2.033 
1.169 
2.072 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
8(X) 
800 
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Personnel Comments: 
The figures from source 800 include tile Research 

Division of the Ministry of Agricu Ittire, Food 

and Consumer Affairs only. According to sotirce 
17 the following organization'- Oi clmd uct 
agricultural researc h in Barhado,: the Barbadis 
Sugar Ind tistrics Ltd. (I985: S reseerchers, 
source 74-1), the West Ind iC,('entral Suga r Cane 

I(C: 1978 1910 

'h ) NA 3 .4 
NiSc NA 

1 2 

'lota 4 9 11 

mru.- 3.12 3.11 313 

Expenditure Comments: 
The expenIlitiire iiolictrs i'ri'icsnt Ministry (of 
Agriculture, F d in rd 
expenditi,' (ll,,.'Iht, tlucttatimn, in the early 
eighties are cau d ,' relativel lV lrg' capital 
investments in ce tami veLI rs. 

Sources: 
0017 	 1INAR, I ,ARU& A(D)l). SurveV Of National 

A),ricuittirail l.'ci'mrch 9ystems: Unpibli'dd 

Q(.it'tim'l'. I6" INA,,I la.ue,n's,. I 'lite 
19o1s. 


0285 	 Comonmwealtlh A'ricullurfl Burai\ (CAB). 
l.i.,t of Ri'c.arch 1'orkcr, in thw A,'iultioal 
5cie'ni':; in t1hCommlulUnclth at:1'in the 
cpid,!ic of I,'lla I 9W). Sluh,wl tii;land: CAB, 

1969. 
1286 Comnmnonw'ealth A,,riciltural h,ir)u\ (C\B. 

List of Rc :;t' cli t%',r, r. in Ayi uliic', Aniiml 
tlalel an,,Iorctij in th Common i and'tical 

in the R'pl,lic of It'ianl 1966 I('. h, England: 
CAB, 19M6. 

0800 	 Jeffers,, J.P'.W. l'er,,onal comiiunication. l)cputy 
Chief Agriciiltiral Officer (Rtxearch), Ministry 
of Agriculture, FIood and Cowiimer Affairs. St. 
George,Barbados,, Februiry 1i,". 

Additional References: 
and MartinO(X)I 	 Trigo, Eduardo l., . Ii Ociro. "Funding 

Breeding Station, and the Barbados unit of 
the Caribbean Agricultural Research and 
)ev'elopment Institute (CARIDI). 

CARDI was created in 1975. The following 
professional staff development of the Barbados 
1 nit of CARDi)! was reconstructed on the basis of 
several annual reports and source 800. 

1981 1983 198.1 1985 

2 
4 

0 
4 

( 
3 

) 
2 

I 2 1 2 

7 4 4 

800 
 355 800 318 

Nestel and Eduardo I. Trigo. The I-lague: ISNAR, 
March 1J8. 
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0014 	 Judd, M.Ann, James K. Boyce, amid Robert F. 
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Economic Growth Center, Yale University, New 
I laven, Ciinnecticut, 1983. Minimeo. 

0016 	 Oram, ['cter A., and Viiva Bindlish. Resource 
Allocations tit National Agricultural Research:Trends in le 1970.. 'he I lagie and Washington, 
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0053 Pijiiio, Martin, and FdmaMido Trigo, eds. Cambio 
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Plrspecti'mas en la l)Icada de 1980. San Jos6: 
IICA, 1983. 

0063 ISNAR. Report to the Board of l)irectors of 
CAR L: Analysis, I'vah tion and Proposals to 
Strengtlien CARI.)I's Re,,ional Capacity. The 
flagie: ISNAR, 1985. 

0073 	 Oram, Peter A., and Vishva Bindlish. 
'Investment in Agrictlural Research in 
Developing Countries: I'rogress, Problems, and 
the Determination of Priorities." IFPRI, 
Washington, l).C, January 1984. Mimeo. 

0102 	I'inchinal, Antonio. Barbades Agricultural 
Research System - A Condensed Rtport. SantoDomingo: IICA, December 1980. 

0103 Jeffers, J.P.W. "Agrictultural Research Profile, 
Agricultural Research." In Report f a 	 Barbados." Ministry of Agriculture,Food and 
Conference. Sclected Is .s inAm'ricultiral Consumer Affairs,Barbalos, 1977.Mimeo.
 
Research in Latin America, edited by Barry 
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0115 	 Economic Commission for Litin America and the 
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Policy and Management - Volumes Iand 11. 
Papers presented at the Workshop on 
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Trinidad: ECLAC, November 198.1. 
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0350 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
1984 - Barbados Unit. Barbados: CARDI, 1984. 

0353 Caribbean Agricultural Research and 
Development Institute (CARDI). Paper Presented 

a Meetin of the Governing Body of CARDI on, 

Janiuary 29, 1982, Basseterre, St. Kilts. St. 
Augustine, Trinidad: CARDI, 1982. 

0354 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annuli! Report 
Research ad DLevelopein t 1983-84: lighlights.
St. Augustine, Trinidad: CARDI, 1984. 

0355 	Caribbean Agricultural Research and 
Development Institute (CARD!). Research and 
Development Summary 1982-83. St. Augustine, 
Trinidad: CARI, 1983. 

0356 	Caribbean Agricultural Research and 
Development Institute (CARl)!). Research and 
Developtnelt Suoitary 1983-84. St. Augustine, 
Trinidad: CAR! )I,1981. 

0365 	 Trigo, Eduardo,and Guillermo F.Gilvez. "Trip
Report of the CIAT and IICA Mission to the 
Caribbean English-Speaking Countries for 
UNDP." 1979. Mimeo. 

0744 	Agricultural Research Centres: A World 
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.: 
Longman, 1986. 



Belgium
 

Personnel 

Period/Year 'hD NISc BSc Subtotal Expat Total Source 

1960-64 ..... 478 282/852
1965-, .......... 
 648 852/10 
1970 ...... 
1971 .... 
1972 .... 
1973 .... 
1974 .. 
1975 ...... 
1976 ..... 546 283 
1977 .. 

1978 
1979 .. 
1980 
1981 ... 496 376 
1982 ..... 
1983 .. 

198-1 .. 
1985 .. 
1986 ........
 

190)-64: 196) & 63 1965-69: 1965, 67 &69 

Exp,inditu re LCU = Belgium Francs 

Constant 1980 US$ (millions)
Current I.CU Constant 1980 . .. 

Period/Yvar (millions) l.CU(millions) Atlas 1l1l' Source 

1960-6.1 274.017 724.370 25.099 19.213 282/3981965.-09 .... 

1970 
1971 538.500 1016.038 32.205 26.949 50919'2 ..... 

1973 .. 

197.1 
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 ....
 
1985 .... 
1986 .... 

1960A(4: 1960 & 63 1965-69: 



ersonnel Comments 
, maineisttutions und 

searh' Belgum a 
e-'c : 	 n ' "Blim a ' h Minstr o 

~Agriculture, IWONL/IRSIA '(Institute for the 
:~kAdvancement of Scientific Research in Industry 
and Agriculture), andl the 	 universities. 
IWONL/IRSIA executes research within its own 
organizations, as well as funding agricultural
research in exera agencies, Statistical 
informatin on' agricultural research in Belgium 

is rather weak. The indicators should therefore beused wit soecuin oeeaa si a 
pesnne.grek, e personneld in - :ators'---
iclue t tr eeynmain institutions noted above. 

Sd 
Expenditure Comments: 

The expeditufireserieshasn been onstr u anninThe xpeniturseres hs ben costrutedMinisteric 
attempt 'to ensure commensurability with the 
personnel figures; -0463-

.,', .,Wetenschappelijk
Acronyms and Abbreviations: 

IWONL/IRSIA: (Institute for the Advancement of 
'Scientific Research in Industry and Agriculture) 

Sources: 
0010 Boyce, James K., and Robert E. Evenson. National 

and International Agricultural Research and 
. EXtension Programs New York: Agricultural "Developnt ounc, Nc. .1975, .' .ur.l 

Dvloment Council, Inc., 1975. 
0282 EEG. De Organisatie van het Landbouwkundig

* . Onderzock in de Landen van de EEG. EEG Studies,'::." %-";':" : ::' iederLandb o uw 9. Brusse h:EEG ,1963 .
 
Sei Undou 9.'usl EC 93
0283 	 European Economic Community (EEC). 
"Monograph on the Organization of Agricultural 

............ noResearch."
oEEC, Brussels, 982; Mimco.. 
0376 FAO. Fourteenth FAO R fonaiConference for

*,v.:. : :,. " Ien" 7-2 1 Setme,Europe, Reji ,
Europe Rykav:k, 194d. eptemboert

1984: Research in Support of Agricultural Policies
039 iUNESCO. La Politiue: Oen et.FA ,
0398 UNESCO . La P , el . •" :lOrganisation de la Recherche Scientifique en 

Belgique. Etudes et.Documents de Politique 
Scientifique No. 1' Paris: UNESCO, 1965 . 

0509 OECD. Survey of the Resources Devoted to R&D 
by OECD Meniber Countries, International 

' ~Statistical Year 1971 - Volume 5: Total Tables, 
Statistical Tables and Notes, Paris OECD, 
August 1974,

0513 OECD, International.Survey of the Resources
7Devotedoe mberCountriesDete oR&DbyOECD ber 

International Statistical Year 1975 
International Volume: Statistical Tables andarOC 
Notes. Paris: OECD, March 1979.~ 

0852' 	Evenson, Robert E., and Yoav Kislev ,Investment 
in Agricultural Research and Extension:A Survey 

of International Data, Center Discussion Paer, 
'No. 124. New Haven, Connecticut: Economic,Growth Center, Yale University,'Aiigist 1971. ' 

Additional References: 
0021 OECD. OECD Science and Technology 'Jndicators,~ 

Paris:.OECD, 1984. ' 

0027 Harvey, Nigel; ed. Agricultural Research 
-

Centres: A World irec 25of gantamios w, 

Prgrammes, Seventh Edition, Two Volum s,0165 Evcinson, RE., and Y. Kislev.Agricultural~
 
---- Reserch andProductivity New-Haven!YaIe
 

University Press, 1975.
 
GIic Ministerie van Landbouw en Visserij -Directie
0450 


Akkrbouw en Tuinbouw ndrukkenvan een
 
Orientatiereis naar Belgic 25 t/m'29J li 1977'.'X
,van Landbouw en Vi'sserij, The Hague,' 
March 1978. TMimeo. 
lnstituut tot Aanmoediging van het 

Ondirzoek in Nijverheid en 
Landbou~w (IWONL). De Centra voor 
Landbouwkundig Onderzoek gesubsidieerd door '" 

het IWONL. Belgium: IWONL, nmd. 
0473 OECD, Science and Technology Indicators: Basic 

?~Statistical Series -Volume A: The Objectives of 
Government .R&DFunding 1974-985. Paris
 
OECD, May 1983.
 

0474 OECD. Science and Technology Indicators:Basic

Statistical Series 

r	 
- Volume A: The Objectives of

Gcovernment R&D, 1969-1981. Paris: OECD, JulyGov81nme.. 
519 	 8O1C, :0 5 1 0 ieal:S. Surveyof theth ResouresOE C D j.nte r natiDev rvey .o 

Devoted Ito R&D in 1967 by OECD MemberCountries, Statistical Tables and Notes - Volume 
: T Tables : A ud ot 1970. 

5 T Table. P OECD Augus 1 
0511 	 OECD. International Survey of the Resources 

Devoted to R&D in 1969 by OECD Member 
5- Statistical 

' 

Tables O a, 1Nos Vo
5: otaountres, tatistical TabluesandNotes u.. J 

0512 OECD. Survey of the Resources Devoted to R&D:,• by OECD Member Countries, InternationalLStaistca Year.973. - V.lume 5 Ta bl 
Statistical Year 1973.l- Volume 5 TotE e. 
_ T , Noes, Pars: OEC 
September 1976. . 

0514 OECD. A Study of Resources DevoJd to R&D 'in 
'OECD MemeConrsin96' 
International Statistical Year jor, Research and 
Development . Volume 2: Statistical Tables and~" 
Notes. Paris: OECD, 1968 .

0530 OECD, OECD Science and Technology IndicatorsNo2 R&DtIentiandC petitiveness 

." '18 
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0558 OECD. Country Reports on the Organisationof 
Scientific Research: Belgium. Paris: OECD, 
October 1963. 

0559 OECD. Review:; of National Scienc Policy: 
Belgium. Paris: OfECI), 1066. 

0574 OECD. lntcheclual 1nvcsttcnt in Ariculture for 
Economic anlt .ocial l)cct'ltpmntcn. 
Documentation in Food and Agriculture No. 60. 
Paris: (EC), 19(,2. 

0601 	 OLCD STIID Dat Bank. 'Public [unting of 
R&D by Sot io-lEconomic Obje tive." Tables. 
OE:D, Paris, April 1987. lino. 

0(2 	 OICD - 8T111) l)ata B3ank. ',&l) EIxpenditure in 
the I ligher lEducation and l'rivate Non-l'rofit 
Sectors." Tables. Ol(l). l'jis, April 1987. 
Mimen. 

0006 	 1tU R()ST,'A. Gu:','rnttzcn linancin ,: of Rc.carch 

and Development 1975-1984. Luxembourg: Office 
des Publications Officielles des Communaul6s 
Europ(ennes, February 1985. 

0706 	FUROSTAT. C;overnment Financingof Research 
and Dcvelopment 1975-1985. Luxembourg: Office 
for Official Publications of the European 
Communities, 1987. 

0707 	 OCD STIll) Data Hank. "lR&D Expenditure in 
the I ligher Lducation and Private Non-Profit 
Sectors: I tigher Education, Agricultural Sciences, 
General Universities Funds." Table. (-C1), 
Paris, June 1987. Ii meno. 

(886 	 l-venson, Robert IE., and Yuav Kislev. "'Investment 
in Agricultural Research and Extension: A Survey 
of International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 



Belize
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 
1965-69 
1970 
1971 
19,2 
1973 
1974 
1975
 
1976 
i977
 
1978 
1979
 
1980 13 242 
1981 
1982 


16 27/115

1983 
1984 
1985 
1986
 

1960 -64: 1965-#9: 

Expt'nditu re LCU Belize Dollars 

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

1960 :4 
1965-69
 
1970 
1971
 
1972 
1973
 
M94
 

1975 
1976 
1977
 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

1960-64: 
 1965-69:
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Personnel Comments:
 
The personnel figures have been constructed as follows:
 

1977 978 


MNR
 
DOA/RD 4 NA 

TRDP -- Rice Research 

CARDI 5 

Total 	 NA NA 

Source 	 243 341 

f I = estimated or constructed by authors. 

In addition to the research institutes included in 
the table above, two private agricultural research 
institutes operate in Belize, namely, the Sugar 
Cane Research Station of the Belize SugarIndstres ad.(1
eserchr i 190, oure 22,

Industries Ltd. ( researcher1 in 980, source 242, 
and 3 rsearchers in 1983, Source 17) and Caricom 
Farns Ltd. (I researcher in 1'.a3, source 17). 

Expenditure C.: nnients: 
Although source 17 uovided expenditure data, it 
was not possible ta derrve an expenditure figure 
cons~stent with the personel figures. 

Acronyms and Abbrev!ations: 
CARDI: Caribbean Agricult,,rai Research and 

Development !,ititnte 
DOA/RD: Departmnt ff Agricuitire - Research 

Division 
MNR: Ministry of Natural Resources 
TRDP: Toledo Rural Developmn'ent Projt.,-

Sources: 
0027 	Harvey, Nigel, ed. Agricultural Research 

Centres: A Wo, Directory o' Organizations and 
Prograinnes.Seventh Edition, Two Volumes. 
llarloi,,, U.K.: Longnum, 1983. 

0115 	 Economic Commission for Latin America and the 
Caribbean (ECLAC). Agricultural Research 
Policy and Management - Volumes I and II. 
Papers presented at the Workshop on 
Agricultural Research Policy and Management, 
26-30 September 1983, F'ort of Spain, Trinidad. 
Port of Spain, Trinidad: ECIAC, November 1984. 

0242 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agricultural Sciences 

1981 1981 1982 1983 1984
 

5 NA 10 NA NA
 
4 NA 3* NA NA 
[4) 3 131 3 3 

13 NA 16 NA NA 

242 312 27 355 354/ 
115, 352 

in the Con,;.:onwealth 1981. Slough, England: 
CAB, 1981. 

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

0063 	 TSNAR. Retot to the Board of Directors of 
CARDI: Analysis, Evaluation and Proposals to 
Sirengthen CARDI's Regional Capacity. The 
Hague: ISNAR, 1985.0213 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agicultural 

Scien: ces in the Commonwealth anil in the 
Republic of Ireland 1978. Slough, England: CAB, 
1978.
 

0287 Commonwealth Agricultural Bureaux (CAB).
 
List of Research Workers in Agriculture, Animal 
Health and Forestry in the British 
Commonwealth, the Republic of Sudan and the 
Republic (fIreland 1959. Slough, England: CAB, 
1959.
 

0. 	 1 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
1977-1978. St. Augustine, Trinidad & Tobago: 
CARDI, November 1978. 

0342 	Carbbean Agricultural Research and
 
De ielopment Institute (CARDI). CARDI 1976
1981: Report of the Chairman. St. Augustine,
 
Trinidad & Tobago: CARDI, 1982.
 

0343 	Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
198. 	 St. Augustine, Trinidad & Tolcgo: CARDI, 
1981. 

0352 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
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198.3-1984 - Belize Unit. St. Augustine, Trinidad: Research and Devehpment 198,3-94: lItihliyhts. 
CARDI, 1984. St. Augustine, Trinidad: CARDI, 1984. 

0353 Caribbean Agricultural Research and 0355 Car'bbean Agricultural Research and 
Development Institute (CARI)I Paper Presented i.,elpment Institute (CARDI). Research and 
at a Meeting of the Governing, Body of CARDI on Development Summary 1982-8.3. St. Augustine, 
January 29, 1982, Basseterre, St. Kitts. St. Trinidad: CARDJ, 1983. 
Augustine, Trinidad: CARDI, 1982. 0356 Caribbean Agricultural Research and 

0354 Caribbean Agricultural Research and Development Institute CARDI). Research and 
Development Institute (CARDI). Annual Report Development Summary 1983-84. St. Augustine, 

Trinidad: CAlDI, 1984. 



Benin
 

Personnel 

Period/Year Ph D 

196 

1965-6( ..... 
1970 

1971 .........
 
1972 ......... 

1973 ..... 
1974 

1975 

1976 

1977 

1978 ..... 

1979 

1980 

1981 

1982 

1983 6 

1984 ....
 
1985 ......
 
1986 ......
 

1960-64: 


Expen dit u re 

Current I.CU
Period/Year (millions) 

1960-6| . 

1965-69
 
1970 273.000) 

1971 283.700 

1972 316.800 
1973 290.400 
1974 285.800 
!075 379.200 
1976 395.101) 
1977 425.500 
1978 406.200 
1979 17-1.700 
1980 362.600 
1981 388.300 
1982 3411.108 
1983 319.92.1 
1984
 
1985
 
1986
 

1960- 64: 


MSc BSc 

.....
 

........ 


..... 

.. 

31 15 


1965-69:1966
 

Constant 1980
 
l.CU(rillions) 

619.308 
648.625 
689.9-18 
594.098 
511.285 

626.818 
571.892 
568.595 
513.3.10 
5-15.67.1 
362.600 
351.619 
275.722 
222.667 

1965-69:
 

Subtotal Expat Total Source 

13 653
 
15 17
 
15 17
 
19 17
 
21 17
 
26 17
 
29 17
 
30 17
 

... 32 
 17
 
35 17
 
36 17
 
40 17
 
42 17
 
42 17
 

52 4 56 17
 

LCU = CFA Francs 

Constant 1980 US$ (millions) 

Atlas PPP Source 

2.938 5.092 17
 
2.935 5.087 17
 
3.122 5.411 17
 
2.689 4.659 17
 
2.314 4.010 17
 
2.837 4.916 17
 
2.588 4.485 17
 
2.573 4.459 17
 
2.323 4.026 17
 
2.469 4.279 17
 
1.641 2.844 17
 
1.605 2.781 17
 
1.248 2.162 466
 
1.008 1.746 466
 

http:513.3.10
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Personnel Comments: 	 IRHO: Institut de Recherches pour les -luilset 
The personnel figures 

represent all agricultural 
responsibility of the 
Recherche Agronomique'
Riehfrche Agrstonniue
time of the (]uestionnaire 

given by source 17 

researchers under tile 
'Dcpartement de ]a 

(DRA), which at the 
itmAgricultural 

was in transition from 
the 'Ministhre des Enseignements Moyen et 
Stuperieur' to the 'Ministhre du l6veloppement 
Rural et de l'Action Cooperative'. It is 

understood that DRA covers nearly all 

Ok6agineux 

0017 
Sources: 
ISNAR, IWARD & AOAD. Survey of National 

Research Systems: Unpublished
Questionnaire Responses. ISNAR, The Hague, 
1985. 

0466 World Bank - West Africa Agricultural Research 
Revicwv Team. "National Agricultural Research 
Systems (NARS): A Regional Appraisal and 

ag iculIturalI research in lBenin, so IRAsAust18.imo Selected Issues." World Bank, Washington, D.C., 

personnel figures seem a reasonable measure of 
the total number of researchers witin tile 
N A RS. 

As in main', former French cidonies, the 
agricultural research system Was; nt nationalized, 
and subsequently reorganized, until the early 
seventies. 

Accordin to source 653 the following 

institutes were involved in agricultural research 
in 1966: IRAT/IFAC (5 reearchers), IRIlO (7 
researchers), and IRCT (1 researcher). Source 431 
indicates that the following organizations were 
conducting agricultural research in Blenin in 

1972: IRA', IRC', IR 10, IFAC and 'Laboratoire 

des P~ches'. 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 expenditur figures given by both 

sources. 

Expenditure Comments: 

The 1970-81 expenditure figures are based on the 
ISNAR & IFARI) questionnaire (source 17). The 
expenditure figures represent all agricultural 
rosearch under the responsibility of DRA and 

inuce external funding. 

Acronyms and Abbreviations: 
DRA: Dcpartement de la Recherche Agronomique 
IFAC: Institut Francais de Recherches Fruititres Outre-

Mer 
IRAT: Institut de Recherches Agronomiques Tropicales 

et des Cultures Vivriu'res 
IRCT: Institut de Recherche du Coton et des Textiles 

Exotiques 

August 1986. Mimeo. 
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 Interpational Agricultural Research and 
nsion Programs. New York: Agricultural 

Development Council, Inc., 1975. 
(016 	 Oram, Peter A., and Vishva Bindlish. Rc.iouice 

Allocations to National Agricultural Research: 
Trends in the 1970s, The Hague 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 I lague: ISNAR, October 1985.

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

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

M i meo. 
0M73 	 Oram, Peter A., and Vishva Rindlish. 

"Investment in Agricultural Research in 
Developing Countries: Progress, Problems, and 
the Determination of Priorities." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0086 	 World Bank. "West Africa Agricultural 
Researc' Review - Country Studies." World 
Bank, Wa',hington, D.C., 1985. Mimeo. 

0088 	 Swanson, Burton E., and Wade 11. Reeves. 
"Agricultural Research West Africa: Manpower 
and Training." World Bank, Washington, D.C., 
November 1985. Mimeo. 

0089 	 Oram, Peter. "Report on National Agricultural 
Research in West Africa." IFPP.I, Washington, 
D.C., February 1986. Mimeo. 

0163 	 CGIAR. "National Agricultural Research." 
CGIAR, Washington, D.C., 1985. Mimeo. 
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0165 	 Evenson, R.E., and Y. Kislev Agricullural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0175 Cooper, St.G.C. Agricultural Research in 
Tropical Africa. Kampala. East African 
Literature Bureau, 1970. 

0266 UNESCO. National Science Policies in Africa. 
Science Policy Studies and Documents No. 31. 
Paris: UNESCO, 1974. 

0360 	 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 Ass'-iation for the Advancement of 
Agricultural Sciences in Africa (AAASA), Addis 
Ababa, 29 August-4 September 1971. 

0373 	 Groupemnent d'Etudes et de Recherches pour le 
D~veloppement de l'Agronomie Tropicale 
(GERDAT). Rapport Gtzural d'Acti'itz pour
7982. Paris: GERDAT, 1983. 

0400 	 UNESCO. The Promotion of Scientific Activity 
in Tropical Africa. Science Policy Studies and 
Documents No. 11. Paris: UNESCO, 1969. 

0431 	 Current Agricultural Research Information 
System (CARIS). Directory of Agricultural 
Research 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, Samuel. Les D6penses de Recherche 
Agricole dans 34 Pays d'Afrique Tropicale. Paris: 
Centre de D6veloppement de I'OCDE, 1976. 

0654 	 Office de la Recherche Scientifique et Technique 
Outre-Mer (ORSTOM). Rapport d'Activiti 1967. 
Paris: ORSTOM, 1969. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 	 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. 



Bermuda
 

Personnel 

Period/Year PhD MSc USc Subtotal Expat Total Source 

1960-41 
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
 
1976 
1977 2 2 1 5 5 243 
1978 
1979 
1980 3 3 1 7 7 242 
1981 
1982 
1983 
1984 
1985 4 744
 
1986
 

1960-64: IQ,5 60.1965 & 68 

Expen dit u re LCL = Bermuda Dollars 

Constant 1980 US$ (millions)Current CU C"nstant 1980 . . . --- ..----... 
l'eriod/Year (millions) LCU(millions) Atlas PPP Source 

1960-4. 
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: 
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 

0285 

Sciences in the Commonwealth and in the 
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. 

research and education. Total graduate staff: 12 in 
1985 (source 744) 

0286 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, AnimalHealth and Forestry in the Commonwealth and 

0242 

0213 

Sources: 
Commonwealth Agricultural 13ureaux (CAB). 
List of Research Workers in Agricultural Sciences 
in the Commonwealth 1981 Slough, England: 
CAB, 1981. 
Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the AgriculturalSciencest''illthe Coln llonwealthI ti ill heScpbiecin the onw7 lth a0027 
1978. 

0744 

in the Republic of Ireland 1966. Slough, England:
CAB, 1966. 
Agricultural Research Centres: A World 
Directory of Org:nizations and Programmes. 
Eighth Edition, Two Volumes. Harlow, U.K.: 
Longman,1986. 

Additional References:A dto a eee csHlarvey, Nigel, ed. Ag ricultural Research 
Centres: A World Directory of Organizations and 

0244 Commonwealth ,griculturl Bureaulx (CAM.List of R.alh grotcei in the ,tirxCllural 
Scitncef it t onces intheand il the 0287 

Programmes. Seventh Edition, Two Volumes.Harlow, U.K.: L.ongman, 1983. 
Commonwealth Agricultural Bureaux (CAB). 

Scene:injjjjjtheJ 
1975. 

ansarcinth LommooeftList of Research Workers in Agriculture, AnimalHealth and Forestry in the British 

0279 Commonwealth Agricul!,irl Burcaux (CAM.List of Rsearch Aorkcrs in ltre Agricultural Commonwealth, the Republic of Sudan and theRepublic of Ireland 1959. Slough, England: CAB, 
1959. 



Bolivia
 

Personn,l 

Period/Year 

1960-64 

1965-69 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 


1984 

1985 

1986 


1960-41:1962 

Expenditure' 

Period/Year 

1960-4-
1965-69
 
1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 


1981
 
1982
 
1983 

1984
 
1985
 
1986
 

19604A: 1962 


PhD 

... 

.... 

... 

..... 

.... 

..... 

2 


.. 

Current L.CU 
(millions) 

2.881 

1(0.44(0 
10.913 
10.511 
15.208 
24.535 
24.820 
2.1.880 
,16.48) 
55.780 
56.780 
68.020 

459.556 

MSc BSc 

...
 

...
 

.. 

31 54 


.. 

1965-69: 

Constant 1980
 
l.CU(millions) 


25.955 

70.067 
69.955 
55.91( 
57.173 
58.417 
55.402 
51.105 
86.555 
91.593 
78.861 
68.020 

33.608 

1965-69: 

Subtotal Expat Total Source 

129 10
 

... 61 10
 
60 10
 
48 10
 
49 10
 

48 16
 
50 95
 

50 7 57 721
 
67 7 74 721
 
75 7 82 
 721
 

101 13 
 114 721
 

103 27
 
87 17 104 17
 

"'
 

LCU = Bolivian Pesos (1980) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

V.605 1.717 10
 

1'.634 4.636 1
 
1.631 4.629 1
 
1.304 3.699 1
 
1.333 3.783 1
 
1.362 3.865 1
 
1.292 3.666 1
 
1.199 3.401 721
 
2.018 5.727 721
 
2.136 6.061 721
 
1.839 5.218 721
 
1.586 4.501 721
 

(0.784 2.224 17
 



89 

Personnel Comments: Centres: A World Directory of Organizations and 
It is presumed that the numbers of researchers Programmes. Seventh Edition, Two Volumes.
 
presented here represent those working it the Harlow, U.K.: Longman, 1983.
 
prnsitutod hoeivr de enhosogigp er' 0095 FAO - CARIS. Agricultural Research in
'Instituto Boliviano de Tecnologia Agropecuaria' Developing Countries - Volume 1: Research
(IBTA) only. Additional institutions undertaking Institutions.Rome: FAO - CARIS, 1978.
 
agricultural research but not included in the 0721 Ministerio de Asuntos Campesinos y

indicator series were reported by source 17 as Agropecuarios. "Gastos para lalnvestigaci6n en 
Centro de Investigaciones de Agricultura Tropical Agricultura, Forestal eny Pesca Bolivia." Table. 
(CIAT)(1982: 32 researchers, source 27), Centro de Bolivia, n.d. Mimeo. 

Investigaciones Fitoecogenticas, Estaci6nExperimental Abapo izozog de las Euerzas Additional References: 
Exprmasal seval 
 nivzeiIS FL~r (1X14
Armadas, and several Judd, M.Ann, James K. Boyce, and Robert E.universities (1985: 18 Evenson. "Investing in Agricultural Supply."

researchers, source 744). 
 Economic Growth Center, Yale University, New 

Itaven, Connecticut, 983. Mimeo. 
Expenditure Comments: 0053 Pificiro, Martin, and Eduardo Trigo, eds. Cambio 

The expenditure figures represent 113'IA only. Teenico en clApor latino Ameri,:ano - Situacion y 
Perspcctivas en U Deada de 1980. Sal Jos6: 

Acronyms and Abbreviations: IICA, 1983.ATcroymsh a cinebb
evaicu, ra73 
 Oram, Peter A., and VishvaCIAT: Centro de Investigaciones de Agricultura 13indiish."Investment in Agricultural Research in
Tropical Developing Countries: Progress, Problems, and


IBTA: Instituto Boliviano de Thcnologia Agropecuaria 
 the Determination of IPriorities." IFPRI, 

Washington, D.C, January 1984. Mimeo.
Sources: 0165 Evenson, R.E., and Y. Kislev. Agricultural

0001 Trigo, Eduardo J.,and Martin F. Piieiro. "Funding Research and Productivity. New Haven: Yale
Agricultural Research." In Report of a University Prs, 1975.
 
Conference: Selected Issues in Agricultural 0172 
 Trigo, Eduardo. Ickground material. ISNAR.
Research in Latin America, edited by Barry The Hague, n.d.
Nestel and Eduardo J.Trigo. The Hague: ISNAR, 0744 Agricultural Research Centres: A World 
March 1984. 
 Directory ojf Organizations and Programnmes.

0010 Boyce, James K., and Robert E.Evenson. National Eighth Edition, Two Volumes. Harlow, U.K.: 
and International Agricultural Research and Longman, 1986. 
Extension Programs. New York: Agricultural 0852 Evensor:, Robert E., and Yoav Kislev. Investment
Development Council, Inc., 1975. in Agricultural Research and Extension: A Survey

0016 Oram, Peter A., and Vishva Bindlish. Resource of InternationalData. Center Discussion Paper
Allocations to National Agricultural Research: No. 124. New Haven, Connecticut: Economic
Trends in the 1970s. The Hague and Washington, Growth Center, Yale University, August 1971.
D.C.: ISNAR and IFPRI, November 1981. 0886 Evenson, Robert E., and Yoav Kislev. "Investment 

0017 ISNAR, IFARD & AOAD. Survey of National in Agricultural Research and Extension: A Survey
Agricultural Research Systems: Unpublished of International Data." Economic Development
Questionnaire Responses. ISNAR, The Hague, and Cultural Change Vol. 23 (April 1975): 507
1985. 
 521. 

0027 Harvey, Nigel, ed. Agricultural Res . 
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Personntiel 

Period/Year l'h D MSc BSc Subtotal Expat Total Source 

1960-64 
1965-69 
1970 

... 

.. 

1 
9 

17 

10 
286/110 
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 
198 " 2 9 1"2 2 40 104 
1981 .. 
1982 48 17 
1983 0 7 14 21 33 54 235 
1981 0 11 18 29 32 61 3 
1985 0 11 20 31 31 62 445 
1986 1 8 6 15 19 34 720 

1960-64:1961 1965 0}): 1965 & 67 

Expendit ure LCLI = Pulq 

(urrent I.CU Constfl t 1980 
Constant 1980 US$ (millions) 
------

Period/Year (million) i.CU(millions) Atlas PIl) Source 

1960-64 
1965-09 
1970 
1971 

0.016 
0.137 
0.288 
0.319 

(.071 
}.503 

0.949 
0.968 

0.077 
0.548 
1.034 
1.055 

0.123 
0.870 
1.642 
1.676 

10 
589/10 
17 
17 

1972 
1973 0.511 1.007 1.098 1.743 17 
1974 
1975 

0.863 
0.534 

1.469 
0.819 

1.600 
0.892 

2.5,11 
1.416 

17 
17 

1976 0.730 0.99(0 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 2.513 17 
1980 
1981 

3.027 
3.43) 

3.027 
3.362 

3.298 
3.664 

5.238 
5.818 

17 
17 

1982 
1983 

4.473 
3.667 

4.262 
3.285 

4.645 
3.579 

7.375 
5.683 

17 
17 

1984 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 
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Personnel Comments: Agricultural Research Systems: Unpublished

Agricultural research 
in Botswana falls under the Questionnaire Responses. ISNAR, The Hague,I985.
 
responsibility of the Department of Agriculturra I98
 
Research (DAR) of the Ministry 010. Gland, Kristian. "Agricultural Research in
of AgricuIttre Botswan.";Gaborone, August 1980. Mimeo.
 
(MOA). DAR Consists of four administrative 0235 FAG. 
 "Trained Agricultural Manpower
units: the Arable Crop Research I Division Assessmentt (TAM A): Original Answer Sheets." 
(ACRID), the Animal Prodlctioln aild R0nge FAO, Rome, 1982. Mimeo.
 
Research Ulit (AI'RU), the Estate M 1,lilhlte t 02.13 om'0eon-10wea Ith Agrict ilttrral Bureaux (CAB).

Unit., and the l,,boratorv Services Unit. 'A 1O(1 	 List ef keRuscarch WYorkers il flit, Ayricitral


5'it'tlt'5 it] mmotll we'atlt
figure of 26 researchers (7 lih1), 8 .\lSc, and 11 	 [it C , and in) fhelISc) Rt'qmlic of Ireland 1978. Slough, England: CAB,
is reported by s urk-e 2.12. This figure was 1978. 
excluded, however, becae,1l it appears to cover 0(2.1.1 Comlntnweal th AgricuIlnral Bureaux (CAB).
only established pI)sts and omits prlej0Ct posts. For List of Res'areit Workers in, the ,Agricultural
the same year, source 104 gives a total of 410 Scieel's inl flit omolaonwcalth and ill 1he 
researchers, of which 15 are on project p stinjs.' Rpblic of hld 1975. Slough, England: CAB,1975. 
According to source 105,,all poje!'ct postings are 0277 Connewealth Agricuitural liireaux (CAB).

filled bv expatriates. 'They were IdLd to the 13 
 List of Rl'sa. h Woer~ters in ti, A,riciltiiral
established Post .xpltriates (-,ource', 10.1 and 171) ,Si'ls i1 tit' olmil,altio(lh tld in lhe 
to give a total of 2s expatriatesL.ntil th1 early Rf'pnidlic of elrid 1972. Slot ,h, England: CAB,
1970s, all agricultural trsta-rc ter w''.'ere 1972. 
expatriates. It is oll duriol, tile I,lt 10 y'ears that 0286 Commonwealth Agricultural Bureaux (CAB).List of R'est'l Th Workers il A', ric lire, Aanimalnatonals have been uppoitcd to rsTare'h He'alth wll loretfL/ inl tie Commnwealth and
positions, in tile' l, eylic l.f Ire'and 1966. Slough, England:

The 1986 pers ell nel 1ilirel indicates a CAB, 1966.
 
dramatic decline in thelltilminer of 1-earchers - 0115 Swanson, Burton F., and Wade 11. Reeves.

both nationaIs anid Cx patriite, )
- bea use, "Agricultu rat Resca rch Eastern and Souther
 
according to source 721: 
 1) q1uite a few nationals Africa: Manpower and 'Training." World Bank, 
are away on training, 2) there Ihas l'eji a 0)32 	 Washington, D.C. .\ugust 1986. Mimeco.UNESC( Field Science Office for Africa. Surey
reduction of the 1iuuibtr if cx patriate pists, tn thit, cit'tiic and "'eciit-ll Potential of the
3) some expatriate posts irc vicant, aid -1) there Countries of /ifrica. Paris: UNESCO, 1970.

have been delays in projc iIIliIDItatie .
 058 1) Kassapi, Saml el. Les WDpenses lie Reier'tie 

Ay ricoh hins .34 Pays d'Afriqlee Tropicale. Paris: 
Expenditure Comments: Centre de ID'veleppement de I'OCDE, 1976. 

'[he expenditure figures given 1)721 Collifer, D.E. Personal communication. Directorby source 17 are, ot Research, Department of Agricultural
according to this source, only estimates and may Research. GIarone, 13ots-ana, October 1986. 
differ from actual expenditures. All expenditure 
figures refer to the l)epartment of Agricultural Additional References: 
Research ol the Ministry of Agriculture. 0002 SADCC, a1d DEVRES, Inc. Agrictltural 

Research Resoircet Assessment in tie SADCC 
Sources: Cotilnrics, VoIllt' I: Regioal A nalysis and(HW SADCC, and I)ERFS, Inc. 'ltiidtlrail tratei!. Washington, D.C.: I)EVRES, Inc.,
Rk's'jcI,' iitre' ,'hScuen'at in flhe' siA )CC January 1985.
Cont ric's, Volint, I1: (,' at ln RcplrIotswata. )01, Judd, N1. Ann, James K. Boyce, a1d Robert E.Washinglon, D.C.: DEVRES, Inc., January 1)85. Evenson. "Investing in Agricultural Supply."(X I0 Boyce, Janes K., antd Rgobert E. Evenson. National Economic Growth Center, Yale University, Newaad fat rail imiial A5'rict~lnirl '6nisrc, and Haven, Connecticut.. 1983. Mineo.
 
Ate'nsion ll ,5ros. New York. Agriclitural 
 0016 Oram, Peter A., and Vishva Bindlish. Resource[)evehepmeInl Council, Irlc., 1975. Allocations to National Agricriltural Research:01(17 ISNAR, IFARD & AOAD. Survey of National Trends in the 1970s. '[le Hague and Washington,

D.C.: ISNAR and IFPRI, November 1981. 
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0019 	 Bengtsson, 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. 

0023 	 Bennell, Paul. Agricultural Researchers in Sub-

Saharan Africa: An Overview. Working Paper 

No. 4. The Hague: ISNAR, October 1985. 


0027 	 Harvey, Nigel, ed. Agricultural Research 
Centres: A World Directory of Organizations and 
Programmes.Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, H-83. 

0105 ICRISAT. "Botswana." ICRISAT, 1980. Mimeo. 
0164 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. 

0175 	 Cooper, St.G.C. Agricultural Research in 
Tropical Africa. Kampala: East African 
Literature Bureau, 1970. 

0234 SADCC. SADCC Agricultural Research 
Conference Gabarone Botswana. Sebele, 
Botswana: SADCC, April 1984. 

0242 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agricultural Sciences 
in the Commonwealth 7987. Slough, England: 
CAB, 1981. 

0307 	 Oland, K. "Agricultural Research in Botswana." 
In Strengthening National Agricultural 
Research. Report from a SAREC workshop, 10-17 
September 1979, edited by Bo Bengtsson and 
Getachew Tedla, pp. 7-19. Sweden: SAREC, 1980. 

0336 	 Ministry of Agriculture - Animal Production 
Research Unit. Ten Years of Animal Production 
and Range Research in Botswana. Gaborone, 
Botswana: Ministry of Agriculture, 1980. 

0360 	 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-4 September 1971. 

0385 	 SADCC, and DEVRES, Inc. SADCC Region
 
Agricultural Research Resourct Assessment 
-
Data Base Management Information System: 
Diskettes and User's Guide. Printouts. 
Washington, D.C.: SADCC, and DEVRES, Inc, 
n.d. 

0446 	 Kyomo, M.L. "Agricultural Research in Eastern 
and Southern Africa: Issues and Priorities." 
Southern African Centre for Cooperation in 
Agricultural Research of SADCC, Gabarone, 
Botswana, 1986. Mimeo. 

0467 	 DEVRES, Inc. The Agricultural Research 
Resource Assessment Pilot Report for Botswana, 
Malawi and Swaziland. Washington, D.C.: 
DEVRES, Inc., November 1983. 

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

0847 	 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 ffir internationale 
Entwicklung (DSE), 1986. 

0852 Evenson, Robert E., and Yoav Kislev. Investment 
in Agricultural Research and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 
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Brazil 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 ..
 
1965-69
 
1970 ..
 
1971 
 1920 108
1972 ..
 
1973 ..
 
1974
 
1975 
 .. 2442 14
1976 . . ....
 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 31 4175 17 
1984
 
1985 651 1896 1314 3861 3861 725

1986 ......
 

1960-64: 1965-69: 

Expenditurc LCU = Cruzeiros 

Constant 1980 US$ (millions)Current LCU Constant 1_80Period/Year (millions) LCU(millions) Atlas PI1 Source 

1960--( 
1965-69 
1970 
1971 
1972 
1973 
1974 382.200 4851.051 98.834 150.001 1061975 745.400 6994.3)9 142.50(0 216.274 106
1976 1371.600 8774.202 178.763 271.311 106
1977 2193.7001) 9696.252 197.549 299.822 1061978 3809.700 11682.131 238.008 361.228 106
1979 0478.277 12604.209 256.795 389.7,10 172
1980 
1981 18973.000 9719.775 198,1)28 360.549 26 
1982 
1983 ""
 
198.
 
1985 
1986 

1960 64: 1965-09: 
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Personnel Comments: significant amount of agricultural research is also 
EMBRAPA is the major agricultural research performed at the state level. In S(o Paulo, Parani, 
organization inl Brazil. It comprises nearly all and Rio Grande do Sul, state-level agricultural 
agricultural reseirch act'vities at the federal level, research systems existed long before EMBRAPA 
except some important coi-niodity research was created in 1974.
 
institutes for co ,',- and sugar. 
 In addition to Some of the figures can be broken down as 
agricultural rescarch at the federal level, a follows: 

1()79 I0S0 1N81 1982 1983 1981 1985 1986 

EM B.PI'A 1.1, 1553 1576 1597 1610 16!9 1650 NA
 
State Organizatiis 
 o74 7o5 887 954 '1116 NA
Integrated Programs 063 1349(05 Q1; I 163 N A 122111 2211 

2777 9295 3426 3:14 4175 NA 3861 NA 

"Sorce 2t) 3013 26 2 17 725 725 725 

[= ,'sm.ted or (onstructCd ty itithors. 

A detailed oreakdown of ENI, IAIPA research personnel is provided b~elow. 

'7.1 '75 '7o '77 '78 '7Q '810 '81 '82 '83 '84 '85 

Ph D 1' 27 6 3' S0 123 h2 196 226 268 298 363

NIS 13 178 104 1S ,09 8,82 Q4 Q 986 1001 101"
I 777 968 

BSc 72.1 1-32 1198 1OSo 54s 58 509 430 .103 
 355 320 275 

Tota I ,72 10'47 1328 1311 i33o I-1-18 1553 1576 1597 1609 1619 1650 

Source 71) 70 7 701 70 71) 70 70 70 726 726 726 

Expenditure Comm .n~s: 
The 1981 expenditure figure (in Cr. 1,000) is constncted as follows: 

Federal Sta te 
Government Government Total 

EMBRAPA 1,1,7(,.1,979 14,794,979

State Orgaiiizations 701,161 1,943,349 
 2,644,514
Integrated Programs 361,1 02 1.113,829 1,477,931

Special Projects 55,472 55,472
 

'Iotal 15,) 1 ,718 3,057,178 18,972,855 

Agricultural research outside EMIBR \PA is includes conflicts with the estimate given by 
poorly documented. This i981 estimate should be source 71. 
treated with some care as the EM/lBRAPA figure it 
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1974 1975 1976 1977 1978 

EMBRAIPA 151 411 807 1277 2028 

Source 71 71 71 71 71 

EM BR A PA's 1974 to 1985 research 
expenditures (in millions of current LCUs) is 
provided abo've. 

Acronyms and Abbreviations: 
EMBIRAIPA: Empresa Brasilcira de lI'Psquisa 

Agropcuiria (Brazilian Agricultural Research 
Corporation) 

Sources: 
0014 	 judd, M. Ann, lames1K. B3oyce, and Rob×'rt E. 

EV'en soi:. 'hnesting in AgriciIltirial Snupply." 
Economic (;rowth Center, Yale University, New 
I Ian,Con ne' tiIt, 1983. NIi LDO. 

0010 	 Orani, Peter A., and Vishva Bindlish. Resource 
AllNaiows t National A,,ericultural Research: 
TreICs in the I970,:. 'The 1lague and Washington, 
D.C.: ISNAR aid IFEPRI, November 1981. 

0017 	 ISNAR, IFARD & AOAI). Survey of National 
Agricultural Research Systems: Unpublished 
Qucstionnaiire Responses. ISNAR, The I lage, 
IQ 8 5. 

0026 Dram, Peter A., and Mark 0 'en. ''Document 
Summaries." ISN .R, The 1lague, 1981. Mimeo. 

0106 	 SanChes da Fonseca, Maria A., and Roberto 
Nlendon'a de lHarros. 'A Preliminary Attempt to 
Evaluate the Agricultural Research System in 
Brazil." Brazil, n.d. Minieo. 

0108 	 Alves, Eliseu Roberto ie Andrade, et al. I'esquisa 
A gropcuiria: Iterspectiva Ilistrica 
Desenzolzimento In.,titucionul. Brasilia: 
Empresa Brasileira de lesquisa Agropecuiria, 
1985. 

0172 	 Trigo, Eduardo. Fa ",round matetial. ISNAR. 
The Ilague, n.d. 

0261 	 Empresa Brasileira de l'e'quisa Agropecuiria 
(EMIBRAIPA). EMI;RAPA Ano II - Destaquedos 
Resultados da Pesquisa de 198.3. Brasilia: 
EMBRA1 tA, 198t. 

0313 	 Sanches da Fonseci;, Maria Aparecida, and Jo_<e 
Roberto Mendonya de Barros. "A Preliminary 
Attempt to Evaluate the Agricultural Research 
System in Brazil." In Resource Allocation to 
Agricultural Research. Proceedings of a 
workshop held in Singapore 8-10 June 1981, 
edited by Douglas Daniels and Barry Nestel, pp. 
137-144. Ottawa: IDRC, 1981. 

1979 1980 1981 1982 1983 1984 1985 

3988 8A)04 1638t 41716 74559 2141152 769707 

71 71 71 71 726 726 726 

0725 	 A:ves, Eliet, and Elisio Contini. "A 
Modernizaio da Agricultura Brasileira." 
FI11RAPA, Brazil, 13 March '987. Mimco. 

Additional References: 
0001 	 Trigo, Eduardo J., -ind Martin E. Pificiro. "Funding 

Agricultural Research." In Report of a 
Conference: Selected Issues iI Atriczutural 
Research in Latin America, edited by Barry 
Nestel and Fduardo 1.Trigo. The Ilague: ISNAR, 
March 1984. 

0010 	 Boyce, James K., and Robert F. Evenson. National 
and International Agiicultrl Research anad 
Extension Pro,,rains. New York: Agricultural 
Development CounciI, Inc., 1975. 

0018 Daniels, Douglas, and Barry Nestel, eds. 
R esource Allocation to ,\' ticul ural Research. 
PrXeedings Of a workshop held in Singapore 8-10 
June 1981. Ottawa: IDRC, 1981. 

0027 	 Harvey, Nigel, ed. Agricultural Research 
Centres: A W,rld Direetor of Oxranizations and 
Programmes. Seventh Edition, Two Volumes. 
I larlow, U.K.: Longman, 1083. 

0053 	 lifieiro, Martin, and Eduardo Trigo, eds. Canibio 
leenico en cl Aro Latino Amcricano - Situacidn y 
Perspectivas en la D&ada de 1980. San Jos: 
IICA, 1983. 

0070 	 Brazilian Agricultural Reseat, 1hCorporation 
(EMBRAPA). Formation of ]huoan Capital a,..' 
Returns on Investment in Manpouer Training by 
EMBRAPA. Bra'4lia: EMIBRAI'A, 1984. 

0071 	 Brazilian Agricultural Research Corporation 
(EMBRAPA). The Socio-Econotnic Inpact of 
Iwestnents in Research by EMt(RAPA: Results 
Obtained, Profitability and Futurc Prospects. 
Brasilia: EMBRAPA, 1985. 

0(73 	 Gram, Peter A., and Vishva Bindlish. 
"Inve~tment in Agricultural Research in 
Developing Countries: Progress, Problems, and 
the Determination of Priorities." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0082 	 1lomem de Mclo, Fernando. Brazil and the 
CGIAR Centers: A Study of Their Collaboration 
in Agricultural Research. CGIAR Study Paper 
Number 9. Washington, D.C.: World Bank, 1986. 

0095 	 FAG - CARIS. Agricultural Research in 
Developing Countries - Volume 1: Research 
Institutions.Rome: FAG - CARIS, 1978. 
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0321 Lopes, J.R.B. "Agricultural Research in Brazil." 
In Strengthening National Agricultural 
Research. Report from a SAREC workshop, 10-17 
September 1979, edited by Bo Bengtsson and 
Getachew Tedla, pp. 444-154. Sweden: SARfC, 
1980. 
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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 
1978 
1979 
1980 
1981 
1982 27 
1983 
1984 
1985 
1986 

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

Expenditure LCU = Brun:'i Dollars 

Constant 1980 US$ (millions)
Current LCU Constant 1980 

Period/Year (millions) LCU(millions) Atlas PPP coure 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
19q5 
1986 

1960-64: 1965-69:
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Personnel Comments: 0244 Commonwealh Agricultural Bureaux (CAB). 
The 1982 figure has been constructed as follows: List of Research Workers in the Agricaltural 

Sciences in the Coinino'rwealth and in the
Republic of Ireland 1975. Slough, England: CAB, 

Agricultural Department 
Research Division 

Agronomy Department 
Entomelogy Department 
Livestock Husbandry Department 
Pant Pathology Department 

7 
2 

[3] 
4 

0279 
1975.
Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 

Science, in the Commonwealth and in the 
Republic of Ireland 1972. Slough, En-!and: CAB, 
1972. 

Soil Department 4 0285 Commonwealth Agricultural Bureaux (CAB). 

Total 20 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and ;n the 
Republic of Ireland 1969. Sh ugh, England: CAB, 

[] = estimated or constrdcted by authors. 1969. 
0286 Commonwealth Agriculturd 3ureaux (CAB). 

0027 

Sources: 

Harvey, Ngel, ed. Agricultural Research 
Centres: . World Directory of Organizations and 

list of Research Workers in Agriculture, AnimalHealth and Forestry in the Commonwealth and
in the Republic of Ireland 1966. Slough, England: 
CAB, 1966. 

P~ograrr.nes.Seventh Edition, Two Volumes. 
Harlo ', U.K.: Longman, 1983. 



Burkina Faso
 

Personne: 

Period/Year PhD MSc BSc Subtotal Expat 

1960-64 ..... 
1965-69 .... 
1976 ... 
1971 
1972 ..... 

1973 .. 
1974 1" 1 
1975 ... 

1976 
1977 
1978 .. 
1979 .. 
1980 .. 33 64 
1981 
1982 

.. 
76.. 66 

1983 
1984 

... 78 
55 

35 
55 

1985 .. 
1986 .. 

1960-64:1961 1965-69: 1966 &67 

Expen ditu re 

Constant 1980 
Current LCU Constant 1980

Period/Yeai (millions) LCU(millions) Atlas 

1960-64 45.800 15?.667 0.707 
1965-69 75.90)0 227.246 1.053 
1970 
1971 82.300 203.713 0.9,14 
197?
 
1973 187.950 406.818 1.885 
1974 
1975 .... 
1976
 197,. ..... 

1977
 
1978
 
1979 
1980 1584.000 1584.000 7.340 
1981 
1982 3040.000 2461.538 11.406 
1983 2185.700 1663.394 7.708 
1984 ...... 
1985 ...... 
1986 ...... 

1960-64:1961 
 1965-69:1966
 

Total Source 

6 
9 
9 

10 
11 

10 
10 
532 
10 
431 

15 
33 

589 
16 

97 746
 

136 24
 
113 83
 
110 88 

LCU = CFA Francs 

US$ (millions) 

PPP Source 

1.249 10 
1.859 589 

1.667 589 

3.328 589 

12.958 746 

20.137 24 
13.608 83 
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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 IBRAZ), no clear 
improvements of the situation have been 
reported. This means that centralized 
information on the agricultural research system 
of tBurkina 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 Woild Bank and FAO), DEV RES/INSAIH, 
and the Wo-ld Bank. None of them completely 
quantified 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 fi-:t that, in the early eighties, the 
number of agricultural researchers in Burkina 
Faso flctuated between 100 and 150, of which 
nearly half were expatriate researchers.In tl,e~sixties and the early seventies 

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

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

1970 1972 

IRAT 4 
IRCT 2 3 
IRI-1O 2 4 
CTFT 1 2 
LDRV 0 1 
IEMVT 1 

Total 	 9 11 

Expenditure Comments: 
The 1966 and 1971 expenditure figures incluL.-
IRHO, IRAT, and LDRV. The 1973 expenditure 
figure includes CTiT, IEMVT, IRAT, IRCT, and 
IRHO. As mentioned above, no centralized 
information oil NARS is available. Therefore 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:
 
CTFI': Centre Technique Forestici Tropical
 
IBRAZ: Institut Burkinab6 de Recherche Agronomique
 

ct Zootechnique
IEMVT: Institut d'Elevage et de M6dcrine Vt6rinaire

des Pays Tropicaux 
INERA: InstitUt National t'Etudes et de Recherches 

Agricoles 
IRAT: Institut de Recherches Agronorniques Tropicales 

et des Cultures Vivri,>res 
IRCT: Institut de Recheiches du Coton et des Textiles 

ExotiqtuesIRHO: Institut de Recherches pour les lIuiles et
 
OlCagineux
 

IVRAZ: Institut VoltaiLue tde Recherches
 
Agronomriques et Zootechniqtues
 

LDRV: Laboratoire de Diagnostic et des Recherches
 
V6t6rinaires
 

Sources:
IOt)I Boyce, James K., and Robert E.Evenson. National

and International Agricultural Research and 
Extension Programs. New .'ork: 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 Research: Lipper Volta. Report 
prepared for the Government of the Republic of 
Upper Volta on the joint mission of World Bank-
FAO-ISNAR. The Hague: ISNAP, March 1983. 

0083 	 Institut du Sahel, and DEVRES, Inc. Bilan des 
R-;..ources de la Recherche Agricole dars les 
Pays d Sahel, Volume I: Risutiis des Rapports 
Nationaux. Washington, D.C.: DEVRES, Inc., 
August 1984. 

0088 	 Swanson, Burton E., and Wade H. Reeves. 
"Agricultural Research West Africa: Manpower 

and Training." World Bank, Washington, D.C.,No-vember 1985. Mimeo. 
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0431 	 Current Agricultural Research Information 
System (CARIS). Directory of Agricultural 
Fesearch 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 	 Kassapa, Samuel. Les Dcdenses tie la Recherche 
Agricole dans 34 Pays d'Afrique T'ropicale. Paris: 
Centre de Dveloppement de I'OCDE, 1976. 

0746 	 Ouali, Ibrahim Firmin. Burkina Faso and the 
CGIAR Centers: A Study of Their Collaboration 
in Agricultural Research. CGIAR Study Paper 
Number 23. Washington D.C.: World Bank, 1987. 

Additional References: 
0023 	 Bennell, Paul. Agrictral Rsarchrs in Sub-

Saharan Africa: An Overview. Working Paper 
N\,o. 4. The I tague: ISNAR, October 1985. 

0027 lar,.ey, Nigel, ed. Agricultural Research 
Centpes. A World Directory of Organi:ations aid 
Programmes. Sevetth Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0045 	 Institut du Sabel, and DEVRES, Inc. Bilan tes 
Ressources tie ia Recherche Agricolh' d1s I's 
Pays d u 5ahel, Voluime I: Analyse e0 Stratt'," 
Regionale. Washington, D.C.: DEVRES, Inc., 
1984. 

0(8 	 Conte, Stephan. "West Africa Agt ictiltural 
Research Data Base Bu ilding Task: Termination 
Report." World Bank, Washington, D.C., 1985. 
Mimeo. 

0073 	 Oram, Peter A., and Vishva Bindlish. 
"Investment in Agricultural Research in 
Developing Countries: Progress, Problems, and 
the Determination of Priorities." IFPI'I, 
Washington, D.C, January 1984. Mimeno. 

6;086 	 World Bank. "West Africa Agricu-ltural 
Research Review - Country Studies." World 
Bank, Washington, D.C., 1985. Mimeno. 

0089 	 Oram, Peter. "Report on National Agricultural 
Research in West Africa." IFPRI, Washington, 
D.C.. February 1986. Mimeo. 

0095 	 FAO - CARIS. Agricultural Research in 
Developing Countries -- Volume I: Research 
Institutions. Rome: FAO - CARIS, 1978. 

0110 	 Development Alternatives, Inc. A, icultural 

Sector Assistance Strate, y j'Or Ipper Vota. 
Washington, D.C.: Devc! ,-tent Alhernatives, 
Inc., March 1982. 

0163 	 CGIAR. "National Agricultural Research." 
CGIAR, Washington, D.C., 1985. Mimieo. 

0165 	 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Preductivity. New IHaven: Yale 
University Press, 1975. 

0175 	 Cooper, St.G.C. Agricultural Research in 
Tropical Africa. Kampala: East African 
Literature Bureau, 1,70. 

0228 	 CIRAD. Cooptration Francaise en Recherche 
Agronomique: Actvites ,tu CIRAD dans les Pays 
du Saliel. Paris: CIRAD, March 1985. 

0258 	 "Effort Francais en Faveur de la Recherche 
Agronomique dai-,, les Pays du Sahel 1984-1985." 
1985. Mimeo. 

0266 	 UNESCO. National Sciencr Policies in Africa. 
Science Policy Studies ai.d Documents No. 31. 
Paris: UNESCO, 1974. 

0360 	 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 

A'ricultural Sciences in Afrca (AAASA), Addis 
Ababa, 29 Au,gust- Septeniber 1971. 

0372 	 G tbas, Jean-Jacques. La Recherche Agricole dans 
les Pays Memtbres ,i1 C,UISS. Club du Sahel, 
September 198 6 . 

0373 	 Groupement d'Etudt s et tie Recherches pour le 
Diveloppement ie l'Agronoinie Tropicale 
(GE,,DAT). Rapport CGt'tial d'Acti'itt; pour 
1982. Paris: GEDAT, 1983. 

0384 	 Institut dii Sahel, and DFVRES, Inc. Saiel 
Region Ag rici/tw-al Resca rch Resource 
Assessmen t - Data Blase Alana,,cpment Inforimation 
Systen: Diskettes and lser 's Guidie. Printotts. 
Washington, D.C.: lntittit di Sahel, and 
DEVRES, Inc., n.d. 

0389 	 Ministbre de I'Enseignement SnpCrieur et de la 
Recherche 'k ientifique (NIESRS). 
"Organigrmme du Ministre d I'Enseignement 
Supdrieuir et de la Recherche Scientifique." 
MESRS, n.d. Mi ieo. 

0390 	 Trouchaud, Jean-'ierre. "Rapport Lie Mission 
d'Appui a l'Organisation de la Recherche 
Scientifique et Technologlque en -lau1te-Volta." 
1979. Nimeo. 

0391 	 Institut d'Etu,des et de Recherches Agricoles. 
"Lignes Directrices d'Organisation et 
d'Administrat'on des lecherches Agricoles." 
NIESRS, CNRST, and INF RA, Ougadougou, n.d. 
Mimeo. 

0392 ISNAR. "INFRA -- Masterplan." ISNAR, The 
-lagie,]()86. Miineo. 

0400 	 UNESCO. The Promotion of Scientific Activity 
in Tropical Africa. Science Policy Studies and 
Documein!s No. 11. Paris: UNFSCJ, 1969. 

0466 	 World Bank - Vest Africa Agricultural Research 
Review Team. "National Agricultural Research 
Systems (NARS): A Regional Appraisal and 
Selected Issues." World Bank, Washington, D.C., 
August 1986. Mimeo. 
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0654 

0852 

Office de la RecI.erche Scientifique ci Technique
Outre-Mer (ORSTOM). Rapport d'Activitd 1967. 
Paris: ORSTOM, 1969. 
Evenson, Robert E., and Yoa,, islev. h'veshment 
in AgricuiuralResearch and Extnsion: A Survey 
of internationalData. Center Discussion Paper 
No. 124. New Haven, ConnectiLut: Economic 

Growth Center, Yale University, August 1971. 
0086 Evenson, Robert E., ,o,-dYoav Kislev. "Investment 

in Agricultural Research and Extension: A Survey 
of International Data." Econonic Development 
and Cultural Change Wl.23 (April 1975): 507
521. 



Burma
 

Personnel 

Period/Year 

1960-64 
1965-69 
i970 
971 

1972 
1973 
1971 
1975 
1976 
1977 
1978 
1979 
1980 
1981
 
1982
 
1983
 
1984 

1985
 
1986 


1960-64: 1960 

Expen it re 

Period/Year 

1960-64 

1965-69 

1970 

1971 

1972 

1973 

1974
 
1975 

1976
 
1977
 
1978
 
1979 

1980
 
1981
 
1982
 
1983
 
1984
 
1985 

1986
 

1960-64:1960 


PhD MSc BSc Subtotal Expat Total Source 

..... 

......... 

.... 

14 
25 

715/716 
10 

.. 
.. 

8 24 235 

.... 

1965-69:1966 

Current LCU Constant 1980 
(millions) l.CU(millions) 

0.555 1.126 
0.952 2.065 
.... 
.... 
.... 
.. 

267 267 

Constant 1980 US$ (millions) 

Atlas PPP 

0.178 0.471 
0.327 0.8( 

57 

LCLU = Kiats 

Source 

715/716 
10 

.. 

.. 

.. 

1965-69:1966 
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Personnel Comments: 

The 1984 figure is constructed as follows: 


, ___Thailand: 

PhD 	 MSc BSc Total 

Agricultural Research 
Institute (ARI) 2 10 82 94 

Applied Research 
Division (ARD) 6 14 153 173 

Total 	 8 24 235 267 

Sources: 
0010 	 Boyc2, James K., and Robert E. Evenson. National 

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

0057 	 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 196. 

0715 	 Chang, C.W. FAQ Directory of Agricultural 
Research Institutes and Experiment Statios ini 
Asia and the Far East. Bangkok, Thailand: FAO 
- Regional Office for Asia and the Far East, 
September 1962. 

0716 	 Chang, C.W. FAO Directory of Agricultural

Research Institutes and Experiment Stations in
 
Asia and the Far East, Supplement. Bangkok,
 

FAO - Regional Office for Asia and 
the Far East, May 1963. 

Additional References: 
0135 FAO, and UNDP. National Agricultural 

Research - Report of an Evrluation Study in 
Selected Countries. Rome: FAO and UNDP, 1984. 

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

0165 Evenson, R.E., and Y. Kislc(v. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0732 FAO - Regional Office for Asia and the Pacific.Agricultural Research Systems in the Asia-
Pacific Regien. Bangkok: FAO - Regional Office 
for Asia and the Pacific, 1986. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in Agricultural Research and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 	 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. 



Burundi
 

Personnel 

Period/Year PhD MSc BSc 

1960-6 ........ 

1965-69 .. 

1970 

1971 .... 


1972
 
1 73 ..
 
1974 ..
 
1975 .. 
1976 .. 
1977 ......
 
1978 

1979 ..... 

1980 . . ....
 
1981 . . ....
 
1982 

1983 1 23 9 

1984 ...
 
1985 ......
 
1986 ......
 

1960-64" 1963 1965-69:1966
 

Expenditure 

Current LCU Constant 1980 
Period/Year (millions) LCU(millions) 

1960-64 11.000 40.786 
1965-69 26.000 89.926 
1970
 
1971 29.250 90.058 
1972 .... 
1973 .... 
1974 .... 
1975 .... 
1976 .... 
1977 .... 
1978 .... 
1979 .... 
1980 .... 
1981 .... 
1982 
1983 281.600 256.000 
1984 ...... 
1985 ...... 
1986 ...... 

1960-64:1963 1965-69:1966 & 67 

Subtotal Expat Total Source 

11 10 
14 10 

3 18 21 175 
3 17 20 589 

24 17
 
... 26 17
 

37 17
 
43 17 
54 17 
52 17 

33 26 59 17 
32 25 57 87 

LCU = Burundi Francs 

Constant 1980 US$ (millions) 

Atlas PPP Source 

0.406 0.698 10 
0.896 1.539 589/10 

0.897 1.541 589 

2.550 4.381 17 
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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 
Vt6rinaire' (LV). de'Institut Recherche 
Agronomique et Zootechnique' (IRAZ) - an 
intergovernmental institote of Burundi, 
Rwanda, and Zaire -. and the Faculty of 
Agriculture. 

Expenditure Comments: 

These expenditure figures refer to ISABU only. 


Sources: 

0010 
 Boyce, James K., and Robert E. Evenson. Nat'nial 

and International Agricultural !Re',carchand 
Extension Prograins.New York: Agricultural 
Development Council, Inc., 1975. 

0017 	 ISNAR, WARD & AOAD. Survey of National 

Agricultural Research Systems: Unpublished 

Questionnaire Responses. ISNAR,' The Hague, 

1985. 


0087 FAO. Assistance a IM'lstitut d's Sci'nces 

Agronoiiques IBurunii. Rome: tFAO, 1984. 


0175 Caoper, St.G.C. Agricultural Research in 

Tropical Africa. Kampala: East African 

Literature Bureau, 1970. 


0589 	 Kassapu, Samuel. Les Drpenses tic Recherche 
Agricole dans 34 P,ys d'Afrique Ttopicale. Paris: 
Centre do Dcveloppement de 'OCDE, 1976. 

Additional References: 
0014 Judd, MI.Ann, James K. Boyce, and Robert E.Evenson. "Investing in Agricultral Supply." 

Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

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

0023 Bennell, l'ail. Agricultural R'.arche's in Si&-
Saharan Africa: An Overoiewo. Working Paper 
No. 4. The Hague: ISNAR, October 1985. 

0073 Oramn, Peter A., and Vishiva Bindlish.
"Investment in Agricultural Research in 
Developing Countries: Progress, Problems, nd 
the Determination of Priorities." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0090 	 Institut de Recherche Agronornique et 
Zootechnique - Communaut6 Economique des Pays 
des Grands Lacs. Rpertoire ties Recherches 
Agronoiniques en Cours; Burundi-Rwanda-Zaire:1984. Gitega, Burundi: Institut de Rechorche
 
Agronomique et Zootechnique, 1984.
 

0163 CGIAR. "National Agricultural Rc-earch."
 
CGIAR, Washington, D.C., 1985. Mimeo.
 

0225 Ministbre de l'Agriculture et de I'Elrvage.
 
institut des Sciences Agronomniques du Burundi(ISABU)- Rapport tiesActivitds de Recherches 

1983. Bujumbura, Burundi: Ministere de
l'Agriculture et do lElevage, 1984.
 

0266 UNESCO. National Science Policies in Africa.
 
Science Policy Studies and Documents No. 31. 
Paris: UNESCO, 1974. 

0360 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 September 1971. 

0400 UNESCO. The Promotion of Scientific Activity
 
inTropical Africa. Science Policy Studies and
 
Documents No. 11.Paris: UNESCO, 1969.
 

0445 Swanson, Burton F., and Wade H. Reeves.
 
"Agricultural Research Eastern and Southern 
Africa: Manpower and Training." World _hank, 
Washington, D.C., August 1986. Mimeo. 

0532 	 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 
Countries of Africa. Paris: UNESCO, 1970. 

0650 	 Focan, A., and I.Sebatutisi. "La Recherche 
Agronomique au Burundi et ses Applications." In 
Papers presented to the Conference onAgricultural 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. 

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

0852 	 Evenson, Robert E., ,ind Yoav Kislev. Investmentin AgriculturalResearch and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 



Cameroon
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 .. 
1965-69 8 73 81 84
1970 ... 11 77 88 84

1971 ... 13 97
84 84 
1972 .. 
1973 
1974 
1975 ... 44 
 69

1976 44 ... 69
1977 51 .... 69
1978 51 69
1979 54 69

1980 
 .. 54 69
 
1981 
 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 ...... 1 5 24560 757
 

1960-64: 1965-69: 1966, 67, 68 & 69 

Expenditure LCLI = CFA Francs 

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

1960-64 .. 
1965-69 171.543 527.466 2.426 2.361 84
1970 253.200 656.508 3.020 2.93( 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 1142.227 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 23.762 
 837

1986 9227.820 ...... 837
 

1960-64: 1965-69: 1965, 66, 67, 68 & 69 
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Personnel Comments: 
Before the nationalization and reorgani7.,tion of 
agricultural research in Cameroon in 1973, it was 
dominated by French institutes funding, and 
researchers. The personel figures for the period 
1965-72 reoresent the number of researchers 
working at the French agricultural research 
institutes and ORSTONi in Canerool at that 
ti n:.e.Source 532 reports, or the year 1970, a total 
of 79 research.'rs at the following institutes: CTFT 
(2), IEMVT (5), IRAT (5), ICT (3), IRI 10 (2), IRCA 
(2), IFAC (4), IFCC (13), and ORISTOM (38). This is 
slightly less than the 88 researchers reported by 
source 84 and included in the indicator !,cries. 
Besides these Frech resea0rch iistitltes, soIrce 
532 also rP.n rts m the following orglniza tions 
executing a:i:,-iittiral icearclh: CI)C (7), P'l'CL (
TDC (1). Secrctari!t dtat ai Iveioppeient 

Rural - Direction des lAux et Fordts et des 
Chasses': 'Station Bota, i (1),icue de YaOlde' 
'Station Central e de I'iscic,, lture' (0), and UtUSA 
(14 teachcri researchers,). In 1973 two new 
igricIlira reea rh inst it e were crcated, 
nalnely, 'Institut dc , RecIherche Agrolilte 
(IRA) an 'I n stit ut de's Nec herc h es 
Zootechniciuec's' SlRb),StiLu tin F fr ie old 
French agricu lturalIesearcl inst ittites, excet 
ORSTONI. )iurin , the y,'ears ciire'tlh after tile 
reorganization on!v Cameroonian agricultural 
researchers were counted in the statistics, which 
makes these statistics inconsistent with those of 
other years. In the more riecrit vears expatriates 
are again included, providinig a imocire complete 
measure of the research potential. The figiresmeasre f tlieresa crt a I 'lre iguresrlr ut 
presented for the ears after 1973 relate to IRAp ~des 
and IRZ only. 

Expenditure Cominents: 
File 1965-72 expenditure figrires refer to tilegovernmental b:dget contributions to tie
gov erili irbIRAr: 

following insti tuitec's: CTFT, IENVT, 
 I[AC, IFCC, 
IRAT, IRCI', and IRil In 1973 the S\'stem was 
natiomialized and reorganized into IRNA and IRZ. 
From 1974 on, tie expc'iiditIIr figuirres represent 
the approved bidget csrntrilitions Of tile 
Cameroonian g)overn ni t to thiese two 
institutions. 

S~ource 757 demonstrates that over the 
1982-1985 period there is a large discrepancy 

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. 
Sourc 757 also provides estimates of 
contri Utions to agricultura! research oy non-
Cameroonian sources 

1982 1983 1984 1985 

Budgeted Expenses 
Cameroonian Sources 36,8 5545 7412 7963 

Actual ExpensesCameroonian Sources (a) 2481 3511 4659 5518 
Non-Cameroonian 
Sources (b) 756 970! 999 1656 

1),
 
Iotal (a+b) 3237 4481 5658 7174 

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

Acronyms and Abbreviations:
 
CDC: Cameroon Developnent Corporatioan
 
CTVF: Centre Technique Forestier Tropcal

t-EFlA: [cole Fdd6rale Stipcrieure d'A,,ricultureIEMVT: Institut d'Elevage et de Mdiecine Vdtdrinaire 

es Ias TiaxPays Tropicauix 
IFAC: Institu t FranQais de Recherci ts Fruitilres Outre-

Mer
 
IFCC: Institut Franlais cill
Caf6, Cacao et autres plantes 

st limilantus
IRA: ln;titit de laRecherche Agronomique

Institut de Reclerche Agronoirmique Tropical et 
des Culiures Vivri'rces 

IRCA: Ilstitut eRccherches stir leCaoutchotic en 
Afrique 

I,CT: Inslitt de Recherche dilCoton et Textiles 
.xotiques 

1R10: Institt deIRecherchvs pour les Hiles et 
Ol6aginer:xIRZ: Institut des Recherches Zootechniques
 

CIRSTOM: Office cie laRecherche Scientifique et
 
Technique Outre-Mer
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PPCL: Plantations Pamol du Cameroun Limitd 0073 Oram, Peter A., and Vishva Bindlish. 
TDC: Timber Development Centre "Investment in Agricultural Research in 

Sources: 
0017 ISNAR, IFARD & ACAD. Survey of National 

Agricultural Research Systems: Unpublished 
Questionnaire Responses. ISNAR, The Hague, 
1985. 

0069 Dikoum, Cosine, Oscar Cordeiro, and Mathieu 
Gracia. Affectation de; Ressources t la 
Recherche Agricole att Cameron. Douala, 
Cameroon: Institut Panafricain pour le 
D6vehoppement, May 1984. 

0084 Ngatchou, Nya J. Evolution iela Recherche 
Scientifique et Technique au Cameroun. Yaounde: 
D616gation Gc3n(rale h !aRecherche Scientifique 

0757 
et Technique (DGRST1), March 1982. 
ISNAR. An Analysi. of Strutre a 

Managemetn tof the Institute of Agricultural 
Research (!RA) and the Institute 'fAnimal 
Restart"-,RZ) of Caineroon. Report to the 
Ministry of Higher Education and Scientific 
Research o.the Republic of Cameroon. The 
I lague: ISNAR, December 1987. 

0837 Ayuk-Takem, J.A. Personal communication. 
Interim Director of the Institute of Agronomic 
Research. Yaounde, Cameroon, March 1988. 

Additional Reference!': 
0010 Boyce, James K., and Robert E.Evenson. National 

and Internaztional Agriculural Researchi and 
Extension Programs. New York: Agricultural 
Development Council, Inc., 1975. 

0016 Oram, Peter A., and Vishva Bindlish. Resource 
Allocations to National Arici ltural Research: 
Trends in the 1970s. The iHague and Washington, 
D.C.: ISNAR and IIPRi, November 1981. 

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

0026 Oram, Peter A., and Mark Gieben. "Document 

0027 
Summaries." ISNAR,The Hague, 198-1. Minieo.
Harvey, Nigel, ed. Agricultural Research 
Centres: A Worll Directlory of Organiza;ions and 
Programtnes. Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0060 Lyonga, S.N., and t-.T. 1amo. "The Impact of the 
Collaboration between the International 
Agricultural Research System .rd the National 
Agricultural Research System in Cameroon." 
CGIAR, Washington, D.C., March 1985. Mimeo. 

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

Developing Countries: Progress, Problems, and 

the Determination of Priorities." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0074 	 Institut de laRecherche Agronomique (IRA).
 
"Note Succincte stir listitut de la Recherche
 
Agronomique." IRA, Cameroon, April 1985.
 
Mimeo.
 

0085 	 Institut do ]a Recherche Agronomique (IRA). 
Rapport d'Activitis Techniques 1981. Yaounde: 
IRA/D6l6gation G6ncrale a ]a Recherche 
Scientifique et Technique (DGRST), 19,31. 

0086 	 World Bank. "West Africa Agricultural
 
Research Review - Country Studies." World
 
Bank, Washington, D.C., 1985. Mimeo.
 

0088 	 Swanson, Burton E., and Wade H. Reeves.
"Agricultural Research West Africa: Manpower 

and Training." World Bank, Washington, D.C., 
November 1985. Mimoo. 

0089 	 Oram, Peter. "Report on National Agricultural 
Research in West Africa." IFPRI, Washington, 
D.C., February 1986. Mimeo. 

0117 	 ISNAR, and Institut Panafricain pour le 
Dcveloppement - Afrique Centrale (IPD/AC). 
Rapport au Ministlre ie l'Enseignemient 
Supdrieur et de laRecherche Scientifique du 
Cameroun: L'Atmelioration de laGestion de la 
Recherche A'ricole au Camaoun. The Hague:
ISNAR, June 1984. 

0118 	 Ministcre de l'AgricultUre. "Bilan Diagnostic du 
Secteur Agricole de 1960 , 1980." Ministre de 
l'Agriculture, Yaounde, 1980. Mimeo. 

0119 	 World Bank - Western Africa Projects 
Department. "Staff Appraisal Report Cameroon 
- National Agricultural Research Project." 
World Bank, Washington, D.C., 1984. Mimeo. 

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

0165 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975.
 

0170 	Institut des Recherches Zootechniques (IRZ).Annual Report, 1981-1912. Yaounde, Cameroon: 
IRZ, 1982. 

0175 Cooper, St.G.C. Agri,'ltural Research in 
Tropical Africa. Kampala: East African 
Literature Bureau, 1970. 

0266 UNESCO. National Science policies in Africa. 
Science Policy Studies and Documents No. 31. 
Paris: UNESCO, 1974. 

0360 	 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 
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Agricultural Sciences in Africa (AAASA), Addis 
Ababa, 29 August-4 September 1971. 

0373 	 Groupement d'Etudes et do Recherches pour le 
D6velcppement de l'Agronomie Tropicale 
(GERDAT). Rapport G~ndral d'Activit pour 
1982. Paris: GERDAT, 1983. 

0400 	 UNESCO. The Promotion of Scientific Activity 
in Tropicai Africa. Science Policy Studies and 
Documents No. 11. Paris: UNESCO, 1969. 

0406 	 Institut des Recherches Zootechniqties (II(Z). 
Annual Report, 1982-1983. Yaounde, Cameroon: 
IRZ, 1983. 

0466 	 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. Mimeo. 

0532 	 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 
Countries of Africa, Paris: UNESCO, 1970. 

0589 	 Kassapu, Samuel. Les Depenses de Recl,erche 
Agricole dans 34 Pays d'Afrique Tropicale. Paris: 
Centre de D6veloppement de I'OCDE, 1976. 

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

0654 	 Office c.']a Recherche Scientifique et Technique 
Outre-Mer (ORSTOM). Rapport d'Activit6 1967. 
Paris: ORSTOM, 1969. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of InternationalDat,. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

088A 	 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Research and Extension: A Survey 
of International Data." Econamic Development 
and Cult'ral Change Vol. 23 :April 1975): 507
521. 



Canada
 

Personnel 

Period/Year PhD 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

1052 

1229 

1400 
.. 

1530 

1490 
.. 
..... 

.. 
.. 

1960-64: 

Expenditure 

Current L.CU 
Period/Year (millions) 

1960-64 56.773 
1965-69 128.645 
1970 .. 
1971 145.600 
1972 137.500 
1973 127.500 
1974 177.500 
1975 210.000 
1976 217.000 
1977 231.500 
1978 305.000 
1979 356.250 
1980 395.000 
1981 452.500 
1982 508.750 
1983 592.500 
1984 677.500 
1985 708.750 
1986 

1960-64:1963 

MSc BSc 

632 355 

659 334 

585 297 

604 271 

503 236 

1965-69: 1965 & 68 

Constant 1980 
LCU(millions) 

167.967 
322.227 

329.412 
295.699 
251.479 
303.419 
322.086 
306.065 
303.010 
374.233 
395.833 
395.000 
409.502 
418.036 
462.891 
500.739 
506.974 

1965-69: 1967 & 69 

Subtotal Expat Total Source 

2039 2039 286/285 

2222 2222 279 

2282 2282 244 

2405 2405 243 

222 2229 242 

LCU = Canadian Dollars 

Constant 1980 US$ (millions) 

A.las PPP Source 

141.377 151.040 514 
271.217 289.755 510/511 

277.264 296.215 509 
248.888 265.900 601 
211.669 226.136 601 
255.386 272.842 601 
271.098 289.627 601 
257.613 275.221 601 
255.042 "7?.474 601 
314.990 336.519 601 
333.171 355.913 601 
332.470 355.194 601 
344.676 368.234 601 
351.859 375.908 601 
389.613 416.242 601 
421.470 450.277 601 
426.718 455.884 601 
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Personnel Comments: 
The 	main institutions undertaking agricultural 
research in Canada are the Canadian Department 

of Agrceultur- the Canadian Department ofFisherie I Canadian Department of 
Enviropr. orestry), the Provinces of Canada, 
and 	 the , raixersities. Most sources only give 
information about the Canadian Department of 
Agricultu e or only include crop and livestock 
research. Fisheries and forestryv research, 
howe%.er, Are relatively important research areas 
in Canada, and not counting them substantially 
distorts the picture. 

The personnel indicators were constructed 
by an aggregation of detailed research personelf 
figures provided by the Commonwealth 
Agricultural Bureaux (sources 242, 243, 244, 279, 
285, z 286) and compiled at the institute level. In 
addition to the 5 major entities mentioned above, 
agric:turaI researchers within the followin g 
organizatons 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 
universities were prorated at a 50% rate. 

Expenditure Comments: 
Most Canadian agricultural research expenditure 
data exclude forestry and fisheries as well as 
university research. OECD statistics do include 
forestry and fisheries research but only a portion 
of relevant university research expenditures. For 
the years 1972-1985 an estimate was made of tile 
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. Usilg Source 509, 

the 	 relevant General Universi ty Fund 
component was estimated at roughly 25% of the 
time series given h, source 601, and increased the 
time series accordingly. 

Sources: 
0242 Commonwealth Agricultural Bureaux (CAB). 

List of Research Workers in Agricltural Sciences 
in the Commonwealth 1981. Slough, England: 
CAB, 	 1981. 

0243 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of l-eland 1978. Slough, England: CAB, 
1978.

0244 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and n the 
Republic of Ireland 1975. Slough, England: CAB, 
1975.
 

0279 Commonweaith Agricultural Bureaux (CAB).
List of Research Workers in the Agricultural 
Sciences in the Comnonwealth and in the 
Republic of Ireland 1972. Slough, England: CAB, 
1972. 

0285 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
R,:public of Ireland 1969. Slough, England: CAB,
1969. 

0286 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, A:- i,; 
Health and Forestry in the Comrnonwealtl. rn'd 
in the K ublic of Ireland 966. Slough, Erg'ird: 

0509 	 OECD. Survey of ihe Resources Devood to R.'D 
by OECD Member Countries, International 
Statistical Year 1971 - Volume 5: Total Tables, 
Statistical Tables and Notes. Paris: OECD, 
August 1974. 

0510 	 OECD. International .5urv:y.f the Resources 
Devoted to R&D in 1967 by OECD Member
Countries, Statistical Tables and Notes - Volume
5: Total Tables. Paris: OECD, August 1970. 

0511 	 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. 

0514 OECD. A Study of Resources Devoted to R&D inOECD Member Countries in 1963/64, 
International Statistical Year for Research and 
Development - Volune 2: Statistical Tables and 
Notes. Paris: OECD, 1968. 

0601 OECD - STIlD Data Bank. "Public Funding of 
R&D by Socio-Economic Objective." Tables. 

OECD, Paris, April 1987. Mimeo. 

Additional References: 
0010 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. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

http:howe%.er
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0027 	 Harvcy, Nigel, ed. Agricultural Research 
Centres: A World Dipectory of Organizations and 
Programmes. Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0165 	 Evenson, R.E., and Y. K-slev. Agricultural 

Research and Productivity. New Haven: Yale 

University Press, 1975. 


0287 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Aninirl 
Health and Forestry in the British 
Commonwealth, the Republic of Sudan and the 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 

0473 	 OECD. Science and Technoloy Indicators: Basic 
Statistical Series - Volume A: The Objectives of 
Government R&D Funding 1974-1985. Paris: 
OECD, May 1983. 

0474 	 OECD. Science and Tchnolog!/ Indicators: Basic 
Statistical Series - Volume A: The Objectives of 
Government R&D, 1969-19S]. Paris: OECD, July 
1981. 

0512 	 OECD. Survey f the Resources Devoted to R&D 
by OECD Memlber Countries, International 
Statistical Y'ar 1973 - Volume 5: Total Tables, 
Statistical Tables and Notes. Paris: OE.CD, 
September 1976. 

0513 	 OECD. International Survey of the Resources 
Devilt'd to R&D by OECD Metber Countries, 
International Statistical Year 1975 -
International Volume: Statistical Tablc and 
Notes. Paris: OECD, March 1979. 

0530 	 OECD. OECD Science and Technolgy Indicators 
No. 2 - R&D, Invention and Compelitiveness. 
Paris: OECD, 1986. 

0597 	 H. "hilton, D.G. Evaluation of Research and 
DeLc loptnent in Agricuiture andI Food in Canada. 
Ontario: Canadian Agricultural Research 
Council, January 1981). 

0598 	 McGlaughlin, Glen R. "A Study Regaroing 
Agricultural Research in Canada." Research 
Division, Saskatchewan Wheat Pool, January 
1977. Mimeo. 

C599 	 Canada Grains Council. Agricultural Research in 
Canada. Mznitoba, Canada: Canada Grains 
Council, :986. 

0600 	 Christie, Leoni rd A. Agricultural Research in
 
Canada: Priorities, Funding and Manpower.
 
Ottawa: Library of Parliament - Science and 
Technology Division, Research Branch, April 
1980. 

0602 OECD - STIID Dau Bank. "R&D Expendture in 
the Higher Education and Private Non-Profit 
Sectors." 'Fables. OECD, Paris, April 1987. 
Mimeo. 

0607 Brinkman, George L. An Analysis of Sources of 
Multifactor Productivity Growth in Canadian 
Agriculture, 1961 to 1980, .vith Projections to 2000. 
Report prepared for the I )eve!opment Policy 
Directorate of the Regional Development Branch 
of Agriculture Canada. Ontario: School of 
Agricultural Economics and Extension Education, 
University of Guelph, December 1984. 

0608 	 Zentner, Robert Paul. "An Economic Evaluation of 
Public Wheat Research Expenditures in 
Canada." PhD diss., University of Minnesota, 
Minneapolis, January 1982. 

0649 	 OECD. Reviews of National Science Policy: 
Canada. Paris: OECD, 1969. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in Agricultural Research and Extension: A Survey 
of Internatio.,! Data. Center Discussion Paper 
No. 124. New Ilaven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0874 :in, K.K., and W.H.Furtan, eds. Economics of 
igriculturaIResearch in Canada. Papers 

presented at a ccnference held September 1983. 
Calgary, Alberta, Canada: The University of 
Calgary Press, 1985. 

0886 	 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. 



Cape Verde
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64
 
1965-69
 
1970
 
1971
 
1972 ..
 

1973
 
1974
 
1975 ..
 

1)76 ..
 

1977 ..
 

1978 ..
 

1979 ..
 

1980.
 
1981
 
1982
 
1983 1 4 11 3 1 46
 
1984 ..
 
1985. 18 744
 
1986 ..
 

1960-64: 1965-69: 

Expcn II Iri LCU = Cape Verdian Escudos 

Constant 1980 US$ (millions)
Current LCU Constant 1-s80 

P'eriod/Year (millions) LCU(millions) Atlas 11' Source 

196064 
1965-6) 

..

.. 

1970 .. 

1971 .. 

1972 .. 

1973 .. 

1974 .. 

1975 .. 

1976 .. 

1977 .. 

1978 .. 

1979 .. 

1980 
1981 ..1982 

. 

1983 9.000 6.845 0.189 0.320 46 
1984 .. 

1985 .. 

1986 .. 

1960-64: 1965-69: 
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Personnel Comments: 
According to source 46 there were no research 
institutions in the country before independence 

(1975). In 1977 CEA (Center for Agrarian Studies) 
was created within the Ministry of Rural 
Development and en trusted with building up 
an agricultural research system. In 1984 it was 
proposed that CEA be given a more independent 
status and change its name to 'lnstittto Nacional 

de lnvestiga;)o Agraria Amilcar Cabral' (INIAAC). 
Also in that year a livestock research institute 
was created. Therefore some expansion of the 
total number of researchers is expected. 

The 1985 figure given by source 7,14 only 
includes INIAAC. 

Expenditure Comments: 
See comments on personnel figures. These 
expenditure figures represent the operating 
budget only. Beca use the Cape Verdian 
agricu11tural resea r-'~. system is in its fir1st phase of 
development, capital investments are likelh to be 
considerable. An estimate of ca pitalI investment, 
however, is not available, bec.au1se nerly1V all sLch 
investments are funded by foreign donors and 
kept outside the official budget figu res. 

Sources:R 

0(-W6 	 Iristittlt dit Sahel, nd I)EVIZTS, Inc..tssesntent 
of Ayriciilhral Researci R'soiurce bi Olth Sahicl, 
Voliume I/: National Rcplorl Cap' Vt'rie. 
Washington, D.C.: l)EVIRES, Inc., Agigt i 198.1. 

(0744 1grwuicit ati 1 earh Cce 's. A WoJrld 
Directory of',gatizti~ii aml loiraormmes. 
'ighth Edit:,n, Two Volumes. Ilarlow, U.K.: 
l;nogmnll, I986. 

Additional References: 
0)21 OECD. OECD Scietce and Techmoloy Indicators. 

Par-is: OECD, 198.1. 

0045 	 Institut du Sahel, and DEVRES, Inc. Bilain des 
Ressourcs de la Recherche Agricole darts les 
Pays d Sashin. 1: ADyse t StrategieVolme 
1984. 

0068 	 Conte, Stephan. "West Africa Agricultural 
Research Data Base Biilding Task: Termination 
Report." World Bank, Washington, l.C., 1985. 
Mimco. 

0083 Instittt du Sahlu, Inc. Bibli deslaRsessn irces ilt i'c'hrcheand )IEVRES,Agricole dats les 

Pays do Sabiel, Vuotc 11: l, us s des Rapports 
Nationaux. Washington, D.C.: I)EVRES, Inc., 
August 198-1. 

0088 	 Sw.anson, Burton F., and Wade I-. Reeves. 
"Agricultural Research West Africa: Manpower 
and Training. World Bank, Washington, D.C., 
November 11)85.
Nlimeo. 

0080 Oram, Peter. "Report on National Agrictultural 
Reseirch in West Africa." 11I'RI, Washington, 
D.C., Fbruarv 1986. Mimeo. 

(163 CGIAR. "Natioral Agricultural Research." 
CCGIAR, Washin;to: ,).C., 1985. NIimeo. 

)258 "Effor! Fratncais en Faveur Lie 1a RechercheAgronomitie daus les Pays til SAh 1984-1985." 
19)85. Mi ie. 

1372 Gabas, Ieai n-Iacqties. la R'cherche Aricole dats 
Its lalls Mtnl'1's ,h (7118. Club di Sahel, 
September 1)86.

(1384 Instittit dtil Sahel, &.d I)EVRES, Inc. Sahel 
ii Ayriltnrs Res'arch Rcsiurs:Assesent - l) lazse qanacetnl'n 

t'
I lformatioti 

System: l)iskcll's and Ulser's Guide. Printouts. 
Wa shinig ton, I).C.: Institit li Sahel, and 
DE'VRES, Inc., n.d. 

0466 	 World Bank -- West Africa Agricultural Research 
Review Tea m. "National Agricititural Research 
Systems (NARS): A Regional Appraisal aui, 
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 
1970 
1971 
1972 
19','3 
1974 
1975 
1976 
1977 
1978 

....... 

... 

.. 

..... 
.. 

.. 

.. .. 

21 
27 

653 
532 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

..... 

1960-64: 1965-69:1966 

Expendit ure LCU = CFA Francs 

Period/ Year 
Current LCU 
(millions) 

Constant 1980 
LCU(millions) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

1960- 4 
1965-69 
1970 
1971 
1972 
1973 
1974 
19;5 
1976 
19/7 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

183.900 

.... 

.... 

.... 

.... 
.... 
.... 

451.843 1.970 2.985 

"" 

"" 

"' 

266 

1960-64: 1965-69:1969 
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Personnel Comments: Acronyms and Abbreviations: 
The 1966 figure includes the following institutes: IEMVT: Institut d'Elevage et de M6decine V6t6rinaire 
IRAT (3 researchers), IFCC (6 researchers), IRCT (9 des Pays Tropicaux
researchers), IRHO (1 researcher), and ORSTOM IFCC: Institut Franqais du Caf6, Cacao et autres plantesstimulantes 
(2 researchers). Source 653 does not give the IRAT: Institut de Recherche Agronomique Tropicale et 
number of researchers at IEMVT for the year des Cultures VivriLres 
1966. IRCT: lnstitut de Recherche du Coton et Textiles 

The 1970 figure includes the following Exotiques
 
institutes: IRAT (2 researchers), IRCT (5 IRI 10: Institut de Recherches pour les Huiles et
 
researchers), IFCC (5 researcl.ers), IEMVT (5 Ol6agineux


ORSTOM: Office de la Recherche Scientifique etresearchers), and. ORSTOM ( 0 researchers). Technique Outre-Mer 
Source 589 reports that by the end of 1970 the WAARR: West African Agricultural Research Review 
relations between almost all French research 
institutes and the CAR government were Sources: 
disrupted, resulting in a massive withdrawal of 0266 UNESCO. National Science Policies in Africa. 
French agricultural research resources. Only Science Policy Studies and Documents No. 31. 
ORSTOM continued its activities. It took several Paris: UNESCO, 1974. 
years before contacts were re-established, and 0532 UNESCO Field Science Office for Africa. Survey 
French agricultural research institutes returned on the Scientific and Technical Potential of the 

Countries of Africa. Paris: UNESCO, 1970.to CAR.
Toe tol n0653 Webster, B.N. Index of Agricultural Research
The total number of agricultural researchers Institutions and Stations in Africa. Rome: FAO, 

in the early eighties differs considerably from n.d. 
source to source. The WAARR study (sources 86 
& 88) gives a number of 28 researchers, however Additional References: 
the preparation study of WAARR (source 68) 0010 Boyce, James K., and Robert E.Evenson. National 
mentions a number of 93, and Oram gives a and International Agricultural Research and 
figure of 54 agricultural researchers in his West Extension Programs. New York: Agricultural 
Africa study (source 89). On the basis of the Development Council, Inc., 1975.

0017 ISNAR, IFARD & AOAD. Survey of National 
available information, it was not possible to Ar ReseAch StrvyUNb l

Agricultural Research Systems: Unpublished 
decide which is the most plausible estimate. Questionnaire Responses. ISNAR, The Hague, 

1985. 
Expenditure Comments: 0023 Bennell, Paul. Agricultural Researchers in Sub-

The 1965-69 average is based ol a 1969 Saharan Africa: An Overview. Working Paper 
expenditure figure. This expenditure figure 002No. 4. Th- Ilague: ISNAR, October 1985. 

0027 1larvey, Nigel, ed. Agricultural Researchinclud:es the expenditures of the following Centres: A World Directory of Organizationsand 
institutes: IRAT, IFCC, 113MVI', IRCT, and Programmes. Seventh Edition, Two Volumes. 
ORSTOM. Harlow, U.K.: Longman, 1983. 

The WAARR study estimates the budget for 0068 Conte, Stephan. "West Africa Agricultural 
the agricultural research system of CAR at US$ 42 Research Data Base Building Task: Termination 
million. It is not stated which ins';tute(s) and Report." World Bank, Washington, D.C., 1985.Mimeo. 
projects are included in this expenditure figure 0086 World Bank. "West Africa Agricultural
 
and to which year(s) it applies. Because no specific Researcth Review - Country Studies." World
 
sources are mentioned, it is impossible to check Bank, Washington, D.C., 1985. Mimeo.
 
this estimated expenditure figure. When 0088 Swanson, Burton E., and Wade H. Reeves.
 
comparing this expenditure figure to the "Agricultural Research West Africa: Manpower
 
estimated number of researchers (28) in the same and Training." World Bank, Washington, D.C.,
 
report, it seems clear that one or both of these November 1985. Mimeo.
 
fiurear se s ea at o0089 Oram, Peter. "Report on National Agricultural
figures are unrealistic.
 



Research in West Africa." IFPRI, Washington, 
D.C., February 1986. Mimeno. 

0175 	 Cooper, St.C.C. Agricultural Research in 
Tropical Africa. Kampala: East African 
Literature Bureau, 1970. 

0360 	 Cooper, St.G.C. "Towards Trained Manpower for 
Agricultural Research in Africa." Paper 
presented at the Conference on Agricultural 
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Pers?!nnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

196(Y-64 ...... 
1965-69 
1970 

..... 20 
20 

10/175 
532 

1971 .. 

1972 
1973 .. 

1974 
1975 .. 
1976 .. 

1977 .. 

1978 .. ... 
1979 
1980 
1981 
1982 .. 
1983 ...... 
1984 
i985 

... 20 8 28 92/17 

1986 .. 

1960-64: 1965-69:1966 & 67 

Ex,,cniditu re LCU = CFA Francs 

Constant 1980 US$ (millions)
Current LCU Constant 1980 

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

1960-64 .. 

1965-69 .. 

1970 .. 

1971 
1972 213.000 432.927 2.008 3.222 266
 
1973 294.800 578.039 2.681 4.302 589
 
1974 ....
 
1975 ....
 
1976 ....
 
1977 ....
 
1978 ....
 
1979 ....
 
1980 ....
 
1981 ...... 
1982 
1983 286.690 198.952 0.923 1.481 17 
1984 ...... 
1985 ...... 
1986 ...... 

1960-64: 1965-69: 
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Personnel Comments: 

The 1970 figure includes, according to source 532, 

involved inIEMVT/LRVZ (10 researchers, partly ioveinTechnique 
IRCT 	(10 researchers).

teaching at IEZVAC) and 

The same source reports 24 researchers working 
for ORSTOM. An unknown number of them are 
involved in non-agricultural research, so this 
ORSTOM figure was not included in the 
indicator series. Agricultural research in Chad is 

currently conducted by three institutions, 

namely, 'Division d e Ia Rech erche 

Agronomique', IRCT, and IEMVT-LRVZ. The 
last two institutions are still part of the old 
French colonial research system and, as such, are 
managed by France. 'fihe number of researchers 
reported here foi 1984 is based on the ISNAR, 

IFARD & AQAD qUesti nnaire response (source 

17) for DRA and lRCT, and the DIVRES report 
(source 92) for lEMVTI/LRVZ. 

Expenditure Comments: 

Nearly all agricultural research in Chad is 

financed by France or other foreign donors. This 

makes it very difficult to get an overview of total 
agricultural research expendiiures 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 IENIVT /LRVZ. 
According to the same source, another 200 

yORSTO . Because it i 

not clear how much of ORSTOM's activities are 
agriculturally related, ORSTOM expenditures 
were excluded from the indicator ,eries. 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/L.\VZ), as it ternporarily 

stopped operations due to the civil war. 

Acronyms and Abbreviations: 
DRA: D6partement de la Recherche Agronomique 
IRCT: Institut do Rechei che du Coton et Textiles

Exotiques 

IEMVT/LRVZ: Institut d'Elevage et de M6decine 
E VT/LRVinit d 'eay x - Laboratoire dodeVWtdrinaire des Pays Tropicauxetopde Maodecie 

Recherches Vt&t6rinaires et Zootechniques de 
Farcha 

IEZVAC: Institut d'Enseignement Zootechnique et 
Vt6rinaire d'Afrique Centrak 

ORSTOM: Office de ]a Recherche Scientifique etOutre-Mer 
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Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 
121 10/25
1965-69 12 29 134 175 175 251970 19 41 147 207 207 251971 24 44 149 217 .. 217 25 

1972 .. 
1973 
1974 26 43 161 230 230 251975 28 42 166 236 2361976 29 45 173 247 .. 247 

25 
251977 30 46 177 253 253 25 

1978 
1979 35 61 192 288 . 28"8 251980 36 56 172 264 264 251981 35 17261 268 .. 268 251982 37 66 161 264 264 251983 41 16964 274 274 251984 42 66 168 276 276 25
1985 
1986 

1060-64: 1964 1965-69: 1965, 66, 67, 68 & 69 

Expenditure LCU = Chilean Pesos 

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

1960-64 0.003 261.160 5.859 11.5)8 251965-69 0.020 383.412 8.601 16.910 251970 0.052 4,13.680 9.953 19.568 251971 0.103 742.976 16.668 32.769 251972 0.182 699.7(02 15.697 30.860 251973 0.689 511.040 11.464 22.539 251974 5.793 541.302 12.143 23.874 251975 27.583 582.557 13.069 25.693 251976 107.653 648.365 14.545 28.596 251977 219.588 649.659 14.574 28.653 251978 298.882 564.859 12.672 24.913 251979 413.507 53-1.230 11.985 23.562 251980 570.950 570.950 12.808 25.182 251981 752.513 670.689 15.046 29.581 251982 728.581 573.234 12.860 25.282 251983 903.356 561.356 12.593 24.758 251984 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 
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Personnel Comments: Rescarch in Latin America, edited by Barry
These figures include the 'Instituto de Nestel and Eduardo J. Trigo. The Hague: ISNAR, 
Investigaciones Agropecuarias' (INIA), and the March 1984. 

0014 Judd M. Anti, Janes K. Boyce, and Robert E.Faculties of Agriculture of the University of Evenson. "Investing in Agricultural Supply."

Chile, the Catholic University, the University of 
 Economic Growth Center, Yale University, New 
Concepcion, and the Akustral University. Haven, Connecticut, 1983. Mimeno.
 
University staff were assumed to spend one-third 0016 Oram, Peter A., and 
Vishva Bindlish. Resource 
of their time on research. The figures explicitly Allocations to National Agricultural Research: 
exclude forest.:y, fishCries, and veterinary Trends in the 1970s. I fhe Hague and Washington,

D.C.: ISNAR and IFPRI, November 1981.research; basic r,'search conducted in universities 0017 ISNAR, WARD & A.OAD. Survey of National
 
that may pertain to agriculture outside the Agricultural Research Systems: Unpublished
 
faculties of agriculture; and nutrition and food Questionnaire Responses. ISNAR, The Hague,
 
technology research outside aigricultural1 1985.
 
institutions. The following organizations are 0022 UNESCO. 
 Statistical Yearbook 1983. Paris:
 
definitely excluded: Fundaci6n Chile, Instituto de UNESCO, 1983.
 
in sgacionu; 0026 Oram, Peter A., and Mark Gieben. "Document
idel )esa rrollo RurI, Inst itto C Sum maries." ISNAR, The H-ague, 198,1. Mimeo.
 
Ilnvestigacion es Ocean o I(6igicas,, Institu to de 
 lIa 0027 Harvey, Nigel, ed. A,ricullural Rescarch
 
Pa takgonia , Iustituto Forestal, and Instituto Centres: A 
 World Dirtccto)y of Organizations and 
Nacional de lnvestigaci()n de Reicursos Naturales l'royramtCS. Seventh Edition, Two Vol umes. 
(source 7.11). 1larlow, U.K.: I-o,,gma,, 1983.
 

0032 Castronovo, AI.onso j.i."Diagn6stico
 
Descriptive Je laSituaci(tn Actual del Sistema
Expenditure (Toni ni en ts: Nacional de InVestiga'i(n y Extensi~n en
 

These li or r,'sponid to tIle pers elfigures. Argentin,, Chile, 'araguay y Uruguay." Buenos
The pre-1965 expenditure figur's for INIA refer to Aires, I)ecember 10)80. Nlinetr. 
tile M'inistrV of Agriculture and the Rockefeller 0053 Pifieiro, Martin, and Eduardo Trigo, eds. Capnbio
Founridation pl'ogralin. "tlt'ti1't ti A, 'ro I (lint) Atri'rcattt - Sitttai6 y 

Expenditture data ill sou0re 25 Was rpt)rted l'trspertiva'sen lal)caia ie1980. Sari los6: 
IICA, 1983.in constant 198 1 pesos aftir delltingW I)V the CI'I 001. Instituto diehoVestiga'iories Agropecuarias


index given in Tabl' A-15, p. I 19. '1he proceLiure (INIA). A'lemoria del IN/A, 1980, 1981, 1982,
 
used to construct tile ilLfdictor series was first to 
 1983, 1984, 1985. Santiago: INIA, various years.
 
recover a current ICU estimate of 
 tile 0073 Oram, Peter A., and Vishva Bind!ish.
 
expenditure data using the CI 
 index cited by "Investment in Agricultural Research in 
source 25, and then ti sunii acoss each research Developing Countries: l'rogress, Problem,,and 
institution, the Deternination of Priorities." IFPRI,Washington, D.C., January 1984. M imeo. 

0095 FAO - CARIS. Agricultural Research inSources: De'velhpin, Cottnis - tolune 1: Research
0010 Boyce, Jaries K., and Reoiert '. -vernsrr. National Institul, i;s. Rome: FAO - CAIS, 1978. 

and 11trliratIioni Ag rictlltril Rlest'tarch and 0163 CGIAR. "National Agrictiltural Research." 
Extensiotn lro\,rarns.New York: Agricuiltuiral CGIAR, Washington, D.C., 185. Minieo. 
Development Couonil, Inc., 19)75. 0165 Everison, RE-., and Y. Kislev. Agricultural

0025 Venezian, Edurardo. Chi and the C,IAR Research andIProd uct ivily. New Haven: Yale 
Centers: A St oitfo/Their Collaftitoion in University Press, 1975.

/Agricultnral R'i"c.'tr. 
 C(IAR Study Paper 0172 'rigo, Eduardo. Background material. ISNAR. 
Ntriiber 20.Washington, D.C.: Worli Bank, The Hague, nl.d. 
April 19S7. 0575 Inslituto de Investigaciores Agropectarias 

(INIA). Decirnocuarht Menoria del INIA 
Additional References: 1977/1979. Santiago, Chile: INIA, 1981. 

0fX)I 
 Trigo, Elnduardo J., arid Martin E.Piifieiro. "Funding 0576 Instituto de Investigaciones Agropecuarias
Agricultural Research." In Report of a (INIA). Menmoria del INIA. Years: 1964/1965 -
Conference: Sele:ted Issues inAgricultutral 1976/1977. Santiago, Chile: INIA, various years. 
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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 

.. 

.. 

... 

..... 

... 

.. 

.. 

.. 

.. 

.. 

.. 

..... 

... 

..... 

... 
19539 
20676 
20790 
23729 
31226 

31956 
33454 

883 
883 
883 
883 
883 

883 
371/588 

1960-64: 1965-69: 

Expen diI u re LCLI = Yuan 

Period/Year 
Current LCU 
(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 

.. 
.. 
.. 
.. 

810.000 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
...... 
...... 
...... 
...... 
...... 
.... 

880.435 586.697 1103.676 554 

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 cou ntries. 
This situation 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 t)985 survev which used 
UNESCO standard definitions and concepts. It 
includes only scientists possessing a university 
graduate, or 'higher cultural level,' andL others 
having the se:; or or intermediate lacademIic title 
working in 1\ & 1) lnstitu tiolS subordinate to 
government depa rttn nts above the coitv (i.e., 
at the p royvi ncialI alid cent ral) level (10"0( 
instituitions, sot iirce 371 ). Il HIe areas of 
agricu lture, forestry, ailinIal iiishsa nIr', and 
water ma a geineIi t, 37,7' .ci enI Ists and 
engi neer,; are engag, d in scienlce ailid tecloy 

activities at 
and above the cuint' level (sotircc 
371, lable 1-2). An c;timt ed .1,315 scientists ind 
engineers who wor'k at the cO utv hlevel ((,7,7(2 
cotiity-level persoincl \ 6.'";, the tdal number 

of county- level S0111-Csse si I,; a
pe'rso1)nnel 

university education r li;hIler CUltt rat level) 

were excludedLrom the total. 
 AccOtrdint, to 

sources 
588 and 75-.1, thcy 1iiorC appr-lriately caI 

be classified as CxtCnsioll ,wor-erS rather 
thait 

researchers. 


The 1978-8-I figures froni sotnrce 883 were 

obta ined directly from 
 the .Min is try oif 
Agriculture, Aniimal ''' .nd ti heric:; of 
China. The 1981 figure consists Of 499 N'lSc-
equivalent researchers and 17,965 hSc-eqiiivalent 
researchers. The degree-level breakdow n 
provided by source 883 indicates there were no 
PhlD-equivalent researchers 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, 'hlDs 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 researchers had 
returned to China in the last few years. Source 

883 also indicated that the remaining 13,492 
researchers in the 1984 figure do n( possess a 
PhD, MSc, or BSc degree and have generally had 
less than 4 (probably 2 or 3) years of university
training. The series may best be considered an 
upper-bound estimate of the total number of 
agricultural researchers in China, w hen 
eva luated with respect to the concept o" a 
researcher that was generally used to compile 
these statistics. Finally, source 883 confirmed that 
the I981-82 jump in the series was largely due to 
an influx of newly trained research personnel 
into the system. 

E-fforts to estimate a consistent long-run 
tunie series from available sources have been 
i nsUccessftll. Sotlrce 10 gives a 1965 estimate of 
8,000 researchers. It was calculated ov the 
assumption that 15%{ of the total figure for 
research and developmIent personnel given by 
source 367 - 53,00.)) scientists and engineers - are 
oriented to agricu ltti-e. Unfortunately source 367 
(p. 397) states that its total figure explicitly 
exchlidts research personnel in the life sciences, 
nedicine, and i;riculture. The 1,200 research anl 
technical personniiel reported by source 10 for 1958 
was ta ken fro in sou rce 369 (p. 253) 
aiid inclites Academy of Agricultural Science 
personnel ounlv. The Acad emy of Agriciultural 
Science persol] represent an (unknown) 
fraction of the total agricultural science persOinel
 
ill the ,. F exanMple, source 367 (p. 398)
 
states that iil 1957 the Chinese Academy of
 
Science received mv 31v of the national science
 
budget. 

Source 483 reports a 1966 estimate of 150,000 
agricultural scientists and a mid-1975 estimate of 
180,000. Source -183 (p. 99) points out that 
a lthough the later figure almost certainly 
includes graduates of state-run (national and 
provincial) institutions "the entrants into 
u niversi ties in 1970 anild 1971 were probably the 
least qualified and most poorly trained of all." 
Thus, there is a tremendous range of competence 
among these research professionals, which 
suggests the latter two estimates significantly 
overstate the number of agricultural research 
personnel when considered in relation to tile 
UNESCO standard which was used to compile 
the 1985 figure. 
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Finally source 484 gives an alternative plus nonresearch) institutes in the PRC as 
indicator, the number of agricultural (research follows: 

Extension Animal Vet. Seed Seed 
Year Stations Preeding Stations Stations Demonstration 

Stations Sites 

1950 10 148 251 
1952 232 389 1,005 
1957 13,669 821 2,)30 1,390 1,899 
1979 17,622 1,174 8,1,,5 2,369 2,418
1980 15,114 533 5,530 2,436 2,40.1 
1981 15,415 566 6,778 2,370 2,392 
1982 17,300 5-17 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 agricultural) institutes in 1983 as follows: 
number of research (agricultural pltus non-

Level Independent Attached Total 

Academy of Science 1,119 11 130 
Ministry and Commission 738 1,249 1,987 
Province AutonomouLs Region Municipality 

directly i:nder central government 1,439 1,288 2,727 
City 2,151 2,346 4,497 

Total 4,447 4,894 9,341 

Here independent research institutes receive of how it Was derived. The 1973 (source 554) 
their financial a!lcations directly from the state estimate includes R&D expenditures on 
budget (Ministry of , .nance), while the agriculture and natural resources, excluding 
remainder are financed through other energy" and accounts for 18% of estimated total 
organizations - often with funds fron several R&D spending for that year of Y4,590 million. 
sources. The bu~lk of the research is carried out by 
the independent research institutes belonging to Acronyms and Abbreviations: 
the Academy and to the ministries. PRC: Peoples Republic of China 

Expenditure Comments: Sources: 
Source 10 estimates the total agricultural research 0371 State Science and Technology Commission of the 
expenditures for 1965 at 135 million Yuan (US$ People's Republic of China. Statistical Data on 

Science and' Teclnology of 1985. Beijing, China:55.0 million). This was calculated as 10% of a total State Science and Technology Commission of the 
research expenditure estimate of 1350 million People's Republic of China, 1986. 
Yuan given by source 367. Unfortunately source 0554 Billgren, Boel, and Jon Sigurdson. An Estimate of 
367's estimate explicitly excluded agricultural Research and Development Expenditures in the 
(plus medical and life science) resea :ch People's Repmblic of China in 1973. Indtustry and 
expenditures. Source 185 (p. 632) gives a 'budget Tcchnology Occasional Paper No. 16. Paris:OECD Development Centre, July 1977. 
for agricultural research' of 'roughly' US$ 330 0588 Kong, Guasong. Personal communication. Second 
million for around 1965, but gives no indication Secretary of Science and Technology of the 
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Embassy of the People's Republic of China in the 
Netherlands. The Hague, April 1987. 

0883 	 Kong, Guasong. Personil communication. Second 
Secretary of Science and Technology of the 
Embassy of the People's Republic of China in the 
Netherlands. The Ilague, March 1988. 
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Colombia
 

Personnel 

Period/Year PlhD MSc BSc 

196044 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
198-1 
1985 
1986 

35 

33 

-182-
40 
36 
42 

41 
42 
47 

.. 

.... 

.... 

91 

170? 
.. 

160 
157 
186 

188 
213 
196 

.. 

. 
..... 
.... 

433 

194 
166 
231 
203 

195 
201 
262 

1960-(A:1960 1965 69: 1965 

Expendit urc 

Current LCU Constant 198(
Period/Year (millions) LCU(millions) 

1960-64 
1965-69 .. 
1970 160.763 1118.121 
1971 173.852 1091.231 
1972 183.419 1019.070 
1973 211.325 977.133 
1974 228.154 841.703 
1975 299.091 898.170 
1976 335.379 802.504 
1977 421.174 71o.732 
1978 574.302 909.135 
1979 707.970 903.158 
1980 877.978 877.978 
1981 1212.083 987.038 
1982 1372.507 895.892 
1983 2353.662 1276.389 
1984 2,108.336 1068.946 
1985 4166.10 1501.297 
1986 5181.000 1,490.078 

1960-64: 1965-69: 

Subtotal Expat Total Source 

227 10/729 
326 10/729 

55'9 559 18/729 

434 .. 434 18/729 

376 .. 376 30/729 
366. 366 18/729 
424 .. 424 91/729 
431 431 55/729 

424 .. 424 17/729 
456 456 55/729 
505 505 735/729 

LCU = Colombian Pesos 

Constant 1980 US$ (millions) 

Atlas I'PP Source 

22.485 46,793 55/729 
21.944 45.668 55/729 
20.493 42.648 55/729 
19.649 40.893 55/729 
16.926 35.225 55/729 
18.062 37.588 55/729 
16.138 33.585 55/729 
15.700 32.673 55/729 
18.282 38.047 55/729 
18.162 37.797 55/729 
17.656 36.743 55/729 
19.849 41.307 55/729 
18.016 37.493 55/729 
25.667 53.417 17 
21.496 14.735 736 
30.190 62.829 736/730 
29.964 62.359 736/730 
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Personnel Comments: only. The table below gives a breakdown of the
The indicator series includes ICA and CENICAFE number of researchers at the institutional level. 

ICA 
1960 

210 
1965 

3(X) 
1974 

517 
1976 

392 
1978 

333 
1979 

321 
1980 
378 

1921 
381 

19P3 
373 

1984 
405 

1985 
454 

CENICAFE 17' 26* 42* 42* 43* 45* 46* 50* 1511* 1511* [511' 

Total 227 326 559 434 376 366 424 431 424 456 505 

Source 10 10 18 18 30 18 91 55 17 55 735 
729* 729* 729* 729* 729* 729* 729* 729* 729* 729* 729* 

I I estimated or constructed by authors. 

In addition to research, ICA is also involved in some scattered observations for institutes which 
extension and development activities. In all have not been included in the indicator series. 
instances, except possibly for 1974, these 
nonresearch activities have been excluded from Acronyms and Abbreviations: 
the indicator series. ASOCOFLORES: Asociaci6n Colombiana de 

According to source 55, the following Productores d2 Flores 
institutes also conduct agricultural research in CENICAtFE: Nacional de Investigaciones del CafeCmololy,bia, naO NI , CA C, E NICColombia, N A, CEN ICANA : C entro Nacional denamely, CONIF, CARC, CENICANA, nvestigaciones de aCarla
 
ASOCOFLORES, INI),ENA, and universities. CONIF: Corporaci6n Nacional de Investigaci6n y
In addition to the 456 agricultural researchers Fonento Forestal 
working at ICA and CFNICAFE in N98,1, source CARC: Corpe-aci6n Aut6noma Regional del Cauca 
55 reports another 215 agricultural researchers ICA: Instituto Colonibiano Agropecuario 
working at the institutes mentioned above. INDERENA: Instituto Nacional de los Recursos 

Naturales Renovables y del Ambiente 

Expenditure Comments: 
The table below gives an overview of how the 
expenditure figures have been constructed, plus 

1970 '17! 1972 1973 1974 1975 

ICA 
CENICAFE 

142.900 
17.863" 

152.00 
21.252* 

155.800 
27.619" 

176.700 
34.625* 

182.200 
45.9q! 

242.300 
56.791' 

Subtotal 160.763 173.852 183.419 211.325 228.15.1 299.091 

INDERENA 
CONIF 
CARC 
Universities 4.576 

9.047 

6.776 

9.481 

7.430 

9.503 
3.053 
1.928 

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 69.7"9* 91.174* 111.002* 149.970" 20,1.178* 287.983* 

Subtotal 335.379 421.174 574.302 707.970 877.978 1212.083 

INDERENA 9.023 211.600 
CONIF 2.813 1,).800 
CARC 3.136 6.000 
Universities 13.401 l-1.000 
CENICANA 55.100 
ASOCOFI ORES 20.000 

Surce 	 55 55 55 55 55 55 

729* 729* 729* 729* 729* 729* 

1982 1983 108. 1985 1986 

ICA 105Q.00 18.17.991 1710.5(0 3276.100 3836.100 
CEN ICAF. 313.507" 1505.6711 1697.836! 89.00)/* 1345000* 

Subtotal 	 1372.507 2353.662 2-108.336 1166.100 5181.000 

Source 55 17 736 736 736 
729* 730* 730* 

[ = estimated or constructed by authors. 

Sources: 	 0729 lederacidnr Nacional de Cafeteros de Colombia. 
00110 	 Boyce, James K., and Robert I. E'venson. National Inforine del Gerente General al XI! Congreso 

and Intcrnational Agricullural Research and Nacioial de Cafeteros. Anexo 2. Bogot,: 
Extension Programs. New York: Agricultural Federaci6n Nacional de Cafoteros de Colombia, 
Devel,'pment Council, Inc., 1975. November 1982. 

0017 	 ISNAR, IFA !'D & AOAD. Survey of National 0730 Federaci6n Nacional de Cafeteros tie Colombia. 
Agricultural Research Systems: Unpublished Informe del Gerente General al XLIV Congreso 
Questionnaire Responsc's. ISNAR, The I lague, Nacional d Cafeteros. Anexo. BogoLii: 
1985. Federaci6n Nacional de Cafeteros de Colombia, 

0018 	 Daniels, Douglas, and Barry Nestel, ',1 s. November 1986. 
Resource Alloation to Ag ricdltural Rese-arch. 0735 Gdmez NIoncayo, Fernando. Inslituto Coloihano 
Proceedings of a workshop held in Singapore 8-10 i@ d 195 Po uL. :AplopCcutirio - ?,? "; ,';,r,W,-'j, 
June 1981. Ottawa: IDRC', 1981. 	 Instituto Colombiano Agropecuario, nd. 

0030 	 Ardila V, Jorge. "Colombia: AnJlisis de la 0736 Montes Llamas, Gabri. Ihslioto Colhmbiano 
Cooperaciin entre los Centros Nacionales y los Agropccuario - nforme do' Gerencia 1986. lBogotii: 
Centros Internacionales d e Investigactmn Instituto Colombiano Agropecuario, n.d. 
Agropectiaria." fIllD, OWA & I CA, 1980. Minieo. 

0055 	 Weersma-laworth, Teresa. "Colombian Case Additional References: 
Study." CGIAR Impact Study. CGIAR, 0001 Trigo, Eduardo J., and Martfn E. Pificiro. "Funding 
Washington, D.C., October 198-1. Mimco. Agricultural Research." In Report of a 

0091 hIstiluto Colombiano Airopectatio (ICA). Plan Conference: Selected Issues in Agricultural
Nacional de Inestigaciin Aripecouaria del ICA. Research in Latin America, edited by Barry 
Tomo 1. Colombia: ICA, January 1981. Nestel and Eduardo J. Trigo. The Hague: ISNAR, 

March 1984. 
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0014 Judd, M. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply."
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

0016 Oram, Peter A., and Vishva Bindlish. Resource 
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D.C.: ISNAR and IFPRI, Nov.'mbcr 1981.

0026 Gram, Peter A., and Mark Gieben. "Document 
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Harlow, U.K.: Longman, 1983. 
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University Press, 1975. 
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Mimeo. 
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edited by Douglas Daniels and Barry Nestel, pp.
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Subgerencia de Investigaci6n y Transferercia del 
ICA." Bogot6, October 1987. Mimeo. 
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May 1986. 
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Eighth Edition, Twu Volumes. Harlow, U.K.: 
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Latina (ARIAL) -Colombia: Estudio de Caso." 
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,omoros
 

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 0 0 7 7 7 14 445 
1986 

1960-64: 1965-69:
 

Expenditure LCU = Comorian Francs 

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:
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Personnel Comments: Sources: 
Agricultural Research in Comoros is conducted 0445 Swanson, Burton E., and Wade H. Reeves. 
under the authority of the Research and "Agricultural Research Eastern and Southern 
Development Unit of the Federal Center of Rural Africa: Manpower and Training." World Bank, 
Development (CEFADER). The personnel figure Washington, D.C., August 1986. Mimeo. 

for 1985 includes, in addition to the Research and Additional References: 
Development Unit of CEFADER, 1 researcher 0027 !arvey, Nigel, ed. Agricultural Research 
who works for IRIO. Centres: A World Directory of Organizations and 

Programmes. Seventh Edition, Two Volumes. 
Acronyms and Abbreviations: Harlow, U.K.: Longman, 1983. 

CEFADER: Centre F6d6ral d'Appai au D6veloppement 0122 World Bank - Eastern Africa Regional Office. 
Rural The C-moros: ProbL'ins and Prospects of a Small,

IRHO: Institut de Recherches pour les Hluiles et Island Economy. Washington, D.C.: World Bank, 
OI6agineux July 1979. 



Congo
 

Personnel 

Peric ../Year 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 

1978 

1979
 
1980 
1981 

1982 

1983 

198-1 

1985 

1986
 

1960-(4: 


Expenditure 

Period/Year 

1960-64
 
1965-69 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983
 
1984 
1985 

1986 

1960-64: 

PhD MSc BSc Subtotal Expat Total Source 

.. 
... 27 532 

0 24 24 589 
.. 

39 95/856 
.. 

. 

.. 

.. 
..... 72 68/856 

40 34 74 68/856 
.. ... 

1965-69: 

LCU = CFA Francl 

Current LCU Constant 180 
Constant 1980 US$ (millions) 

(millions) LCU(millions) Atlas PPP Source 

100.641 371.369 1.563 1.622 589 

116.923 335.023 1.410 1.463 589 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
...... 
...... 

956.000 571.087 2.404 2.494 86/17/856 
.... 

.... 

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 effort in support of development 
activities, ORSTOM's basic research in soils, 
phytopathology, and entomology, and a small 
CTFT unit. It was not until the mid-seventi,s 
that the Congolese government allocated some 
funds to agricultural research. With the financial 

1967 1970 1971 

ORSTOM a 
CTTI 
CRAL 
CRVZ 

25 
NA 

25 
2 
....
-

22 
121 

Toial 	 NA 27 24 

Source 	 654 532 589 

[1 = estimated or constructed byr 'hors. a. ORSTOM-BrazzaviIle only. C POM-Pointe Noire not included 1because it is involved in oceanography research 
only. 

Expenditure Comments: 
The table below gives an overview of how the expenditure indicators have been constructed. 

1966 1971 1973 1977 1979 1980 1081 1982 1983 1984 1985 

ORSTIOMa 
CTFI 
CRAL 
CRVZ 

78.803 
21.838 

--
.. 

79.330 
37.593 

--

NA 
25.000 

--

NA 
80.000 

NA 
NA 

NA 
63.000 

NA 
8.273* 

NA 
90.000 

NA 
I1.2-6* 

NA 
125.000 

NA 
11.406* 

NA 
112.000 

NA 
25.80to* 

NA 
NA 

10.000 
27.350* 

W0.00()0 
120.000* 

18.O(X)] 
[28.000** 

710.000 
NA 

4.600* 
NA 

Total 100.(1 116.923 NA NA NA NA NA NA NA 956.000 NA 

Source 589 589 589 68 68 68 68 68 86 86 656 
856' 856* 85&o 856* 856' 17* 86* 

856** 

[ estimated or constructed by authors. 
a. O N1SOM-Brazzaville only. ORSTOM-l'ointe Noire not included because it is involved in oceanography only. 

Acronyms and Abbreviations: Sources: 
CRAL: Cent,, , Recherche Agronomique d Loudima 0017 ISNAR, liARD & AOAD. Survey of National
CRVZ: Centre de Recherche V~t6rinaire et 

Zootechnique 
CI'': Centre Technique Forestier Tropical
ORSTOM: Office de la Recherche Scientifique et 

Technique Outre-Mer 

support of France it was possible to reactivate the 
old research station at Loudina in 1976. Since 
then, however, finaicial support by the 
Congelese government has been very limited. 

At the same time CRVZ (formerly 
Laboratoire V6t6rinaire Sanitaire) was established 
with the help of the Soviet Union. 

The table below gives details of how the 
personnel figures have been constructed. 

1974 1976 1983 1984 1985 

NA 
2 

-

16 
5 
5 

13* 

27 
12 
191 

24 

30 
10 

110] 
1241* 

NA 
NA 
10 

NA 

M, 39 72 74 NA 

589 Q5 

856* 
68 

856* 
86 

856* 
68 

Agricultural Research Systems: Unpublished 
Questionnaire Responses. ISNAR, The Hlague, 
1985. 

0068 	 Conte, Stephan. "West Africa Agricultural 
Research Data Base Building Task: Termination 
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Report." World Bank, Washington, D.C., 1935. 
Mimeo. 

0086 	 World Bank. "West Africa Agricultural 
Research Review - Country Studies." World 
Bank, Washington, D.C., 1985. Mimeo. 

0095 FAO - CARIS. Agricultural Research in 
Developing Countries -- Volunte 1: Res;earch 
Institutions. Rome: FAO - CARS, 1978. 

0532 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 
Countries of Africa. Paris: UNESCO, 1970. 

0589 	 Kassapu, Samuel. Les D;penses de Recherche 
Agricole dans 34 Pays d'Afriquc Tropicale. Paris: 
Centre de DSveloppetnent de I'OCDI-, 1976. 

0856 	 Doulou, V. Personal communication. Directeur des 
Activitds Scientifiques et Technologiques, 
Direction Gnn6rale de laRecherche Scientifique 
et Technique, Nlinistbre de li Recherche 
Scientifique et de lEnviro:ninment. Brazzaville, 
Congo, April 1988. 
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Cook Islands
 

Personnel 

Period/Year 

1960-64 

1965-69 

1970 

1971
 
1972 

1973 

1974
 
1975 

1)76 

1977 

1978 

1979
 
1980o 
1981
 
1982 

1983 

1984 

1985 

1986 


1960-6-1: 

Ex1 iendiI i re 

Period/Year 

1960-04
 
1965-69
 
1970
 
1971 

1972 

1973 

19 74 

1975 

1976 

1977 

1978 

1979 

1980 

1981
 
1982 

1983 

1984 

1985 

1986 


1960-64: 


PhD MSc BSc Subtotal Expat Total Source 

.. 

..
 

.. ...
 

.. ...
 
..
 

.. ...
 

..
 

.. 

.. 

.. 1 4
3 38
 

.. 
... 4 723
 

.. 3 723
 
5 723


0 1 1 
 2 2 4 723
 

1965-69: 

LCU = New Zealand Dollars 

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

.,
 

.... 

"'
 
....
 

.. 

.... 

.... 

.... 

""
 
0.214 0.214 0.208 0.295 38
 

"
 
0.212 0.149 0.14 0.205 723

0.171 0.113 0.110 0.156 723

0.209 0.121 0.118 0.167 723

0.301 ...... 723
 

1965-69:
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Personnel Comments: Sources: 
Agricultural research on the Cook Islands is 0038 Gamble, W.K., R.M. Bourke, and C.W. Brookson. 
performed mainly by the New Zealand South Pacific Agricultural Research Study. 
Department of Scientific andDeparume of roank 
The number of researchers 

Industrial 

presented 

Research. 

here for 

Consultants' Report to the Asian Development
(two volumes). Manila: Asian Development

Bank, June 
1980, in standard scientist years, was derived from 1981. 
a descriptive overview by source 38 of 0723 Fernando, L-H. "South Pacific NARS Resource 
agricultural research oil the Cook Islands. Most of Commitment Survey." ADB and ISNAR, The 
the research is conducted at the Totokoitu -lague, 1987. Mimeo. 
Research Station on Rarotonga Island or on 
farmers' land on that island. Additional References: 

0771 Fernando, L.-. "ISNAR/IRETA Workshop on 

New 
Expenditure Comments: 

Zealand plays a dor. iuant role in 

Planning and Management of Agricultural
Research in the South Pacific: Survey of
Agricultural Research Resources." ISNAR, The 

agricultural research on the Cook Islands. Source Hague, n.d. Mimeo. 
38 indicates that more than 75% of the estimated 
expenditures are funded by New Zealand. 



Costa Rica.
 

Personnel 

Period/Year PhD MSc BSc 

1960-(4 ..
 
1965-69 

1970 ......
 
1971 
 . . .... 
1972 

1973 

1974 ........ 

1975 ..
 
1976 ..
 
1977 ....
 
1978 ...
 
1979 .....
 
1980 ..
 
1981 
 .. 

1982 ......
 
1983
 
1984 
1985 ..
 
1986
 

1960-64: 1960 &62 1965-69:1965 

Expenditure 

Current LCU Constant 1980
Period/Year (millions) LCU(millions) 

1960 -6
1965-69 ..
 
1970 ..
 
1971
 
1972 .. 
1973 .. 
1974 
1975 
1976 16.347 26.755 
1977 
1978 
1979 21.196 25.173 
1980 26.268 26.268 
1981 30.679 21.743 
1982 .... 
1983
 
1984 47.200 12.072 
1985 .. 
1986 
 ..
 

1960-64: 
 1965-69:
 

Subtotal Expat Total Source 

44 10 
... 54 10 

43 10 
55 10 

... 59 10 
60 10 

10 

90 124
 

114 31
 

LCU = Costa Rica Colones 

Constant 1980 US$ (millions) 

Atlas PPP Source 

2.940 4.396 208 

2.766 4.137 31
 
2.886 4.316 31 
2.389 3.573 31 

1.327 1.984 713 
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Personnel Comments: sources only DIA is identified as doing research at 
The figures refer to the Ministry of Agriculture the ministry. However, the indicator series also 
and Livestock (MAG). Within the maistry there includes researchers working at the research 
is a special department for agricultural research divisions of the various departments within 
('Direcci6n General de Investigaciones Agricolas' MAG. Source 31 indicates that a considerable 
- DIA). This department conducts mainly crop amount of agricultural research is also done by 
research. Li'-tnck r'",',;rch and forestry research organizations other than the Ministry of 
is done by research divisions of the Livestock Agriculture and Livestock. The exact number of 
Department and the Forestry Department of the 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 
GANADFiRIA NA NA NA NA NA 8 8 NA 
SANIDAD ANIM AL NA NA NA NA NA NA 2 NA 
FORESTAL NA NA NA NA NA NA 3 NA 

ESCA Y FAUNA NA NA NA NA NA NA 3 NA 
AUTROS NA NA NA NA NA NA 7 NA 

TOTAL MAGa 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: Acronyms and Abbreviations: 
In many publications only DIA is identified as DIA: Direcci6n General de Investigaciones Agricolas 
doing research within the Ministry of Agriculture MAG: Ministerio de Agricultura y Ganaderia 
and Livestock (see, for exam,,le, source 1). Hence,
 
research expenditures have generally been Sources:
 
underestimated. The figures presented here cover 01(0 Boyce, James K., and Robert F. Evenso. National
a id infernatlivnat Ag ricuiturat Research and 

conducted by the Extension Nrorans.New York: Agriculturalall agricultural research 

Ministry of Agriculture and L.ivestock. There are, Development Council, Inc., 1975. 
however, at least 10 other organizations in Costa 0031 ISNAR. Informe al Gobierto de Costa Rica: El 
Rica that to some extent are also involved in Sisteina tieInzvestiacitin Agropecuaria y 
agricultural research (see, for example,cm source 31). Transferct'ia die Tecrnologfa en Costa Rica. TheIlague: ISNAR, June 1981. 
Expenditure figures on agricultural research by )124 Consejo Nacional de nvestigaciones Cientficasy 

a CN ICT). U gaAioiissdey
these organizations are scarce and are therefore T e ol Ngic 
not included in the figures presented here. To Desarrollo Cietfico Tecttohigico l Sector 

give some idea of the importance of these AgropecuariotieCosta Rica. Volunmes 1, 2 and 3.
 
organizations, in 1976 total agricultural research San Jos6: CNICI', 1980.
 
expenditures were estimated (source 208) at 0208 Segura, M."Diagn6stico de laInvcstigaci6n
 
C 29,775,502, of which 55%', was spent by the Agropecuaria en el lstmo Centroamericano."
 

IICA, Guatemala, 1979. Mimeo.
Ministry of Agriculture and Livestock, 19% by 0713 Carranza, Gerrnn. "Sector Agropecuario de 
'Asociacion Nacional Bananera', 17% by the Costa Rica." Ministerio de Agricultura y 
University, and 9% by a group of small Ganaderia, San Jos6, Costa Rica, March 1987. 
crganizations. Mimeo. 
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Agricultural Research " II R.,,f. 
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Nestel and Eduardo J. lrigo. The I lague: ISNAR, 
March 1984. 

0014 	 Judd, M. Ann, James K. oycTe, and Robert E. 
Evenson. "Investing in Agricultural Supply."
Economic Growth Center, Yale University, New 
Haven, Connecticut, l1)83. Nliteo. 

0016 Oram, Peter A., and Vishva Bindlish. R'sorc' 
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0852 	 Even on, Robrt E., and Yoav Kislev. Investmn 
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Cote D'Ivoire
 

Period / Year l1h D Sc BSc Subtotal Expa t Total Source 

IN€60 o -I ... 
1965 -6Q 85 653 
1971 ).....

9t71 .. .... 
141 532 

1)72 ... 179 431 
1973 .. 
1974 ... 180 589 
1975 
1976 .. 

1977
11)78 .. ..... 

197. 
1980) 
lN)sl 36 151 187 86 
1982 43 150 193 86 
11)83 .. 53 150 203 86 
198-1 65 140 205 86 
1935 ... 71 145 216 86/774 
1086 ...... 

IQ60 61: 1065-60: 1N66 

t'.XjIilw unr ICLI = CFA Francs 

Constant 1980) US' (millions) 
(Oiirrwnt !LCLI Consta n t198) 

Period /Y'cr (millions) l.CU(nillions) Atlas Ppf)P Source 

196(0 o4 ..... 
1965 - .... 
1970 .. 
1971 
1972 1942.377 5640.364 28.239 23.432 431
 
1973 ..
 
1974 ..
 
1975 ..
 
1976 ..
 
1977 ..
 
1978 ..
 
197) .. 
1980 
1981 6906.600 6844.995 34.271 28.436 86 
1982 7512.530 7073S45 35.417 29.387 86 
1983 8304.390 7362.( '48 36.859 30.584 86 
198.1 8322.130 6-126.255 32.175 26.697 86 
1985 8633.930 6390.770 31.997 26.549 86 
1986 .. 

1960-6,4: 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 - -. 
IRCT 
IEMVT 
IDESSAa 
IRCA 
CTFr 
IRIO 
IRFA(IFAC) 
IRCC(IFCC) 
ORSTOM 

7 
3 
-
6 

NA 
19 
7 
8 

25 

6 
2 
-

10 
7 

20 
9 

10 
69 

10 
5 
-

10 
7 

19 
E, 
25 
78 

104b 

1761 

-

.... 
49 
16 
7 

22 
16 
18 
59 

53 
17 
9 

23 
13 
18 
60 

51 
17 

9 
23 
14 
19 
70 

50 
16 

8 
24 
15 
19 
73 

. 
51 
19 
13 
25 
16 
22 
70* 

Subtotal 85 141 179 180 187 193 203 205 216 

CSRS 
CIRT (ITIPAT) 
CRO 
DPM L 
CIRES 
ENSA 

3 
5 

19 
3 

3 
7 

3* 
4* 
26** 

9* 

28* 29* 
11* 
26* 

8 
11 

11* 
32* 

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 IEM VT merged into IDESSA. 
b. Comprises all GERDAT institutes. 

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 C6te dIvoire, 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
 

CTFF 72.956 
a 

275.080 340.150 379.000 376.210 372.290IDESSA 349.6 94 1332.180 1476.750 1670.24(0 1686.480 1713.100IRCA 170.950 380.250 471.040 509.510 582.760 537.670IRCC(IFCC) 256.688 10941.1,10 1099.020 1050.600 1198.390 1045.200IRFA(IFAC) 179.892 488.4410 516.990 561.170 490.510 508.900[RHO 186.697 756.810 769.480 978.570 787.780 1156.770ORSTOM 1725.5(X)l 2579.700 2839.100 3155.300 [3200.0001 133M0.000] 

Total 1942.377 69(06.600 7512.530 8304.390 8322.130 

Source 431 86 86 86 86 86 

[ ] = estimated or constructed by authors. 
a. In 1972 the IDESSA figure comprises IRAT, IRCT, and IEMVT. 

8633.930 
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(source 86). Including this large figure would Research Institutions and Projects in West Africa 
seriously bias upwards a total research - Pilot Project 1972-73. Rome: FAO, 1973. 

expenditure estimate. For example, if all revenue 0537 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of thefrom sales were included in research funds Countries of Africa. Paris: UNESCO, 1970. 

available, then research expenditures per scientist 0589 Kassapu, Samuel. Les Dtipenses de Recherche 
for IRHO would be as high as US$ 675,000. To Agricole dans 34 Pays d'Afrique Tropicale. Paris: 
correct for this distortion, it was assumed, for all Centre de D~veloppement de I'OCDE, 1976. 
organizations, that 10% of sales of produce was (1653 Webster, B.N. Index of Agricultural Research 
used to fund agricultural research. Institutions and Stations in Africa. Rome: FAO, 

n.d.In the table above an institutional 0774 Alassane Salif, N'Diaye. Personal 
breakdown of the expenditure series is given. communication. Le Ministre de la Recherche 

Scientifique, NMinist re de la Recherche 
Acronyms and Abbreviations: ScientifiquC. Abidjan, C6te dlvoire, January 

CIRES: Centre Ivoirien ie Recherche Fconomiquie et 1988. 
Sociale 

CIRT: Centre Ivoirien de Recherches TccIhnologiques Additional References: 
CRO: Centre ie Recherches Oc(anographiques 0010 Boyce, James K., and Robert E. Evenson. National 
CSRS: Centre Suisse de Recherches Scienti fiques en and International Agricultural Research and 

C6te d'lvoire Extension Proxranis.New York: Agricultural
CTFI: Centre Technique Forestier Tropical Development Council, Inc., 1975. 
DPML: Direction des l'cches Maritimes et Lagunaires 0012 ISNAR. Report to the Government of Ivory Coast: 
ENSA: Ecole Nationale Suprierure Agronomique Agricultural Research in voi y Coast. The 
GERDAT: Groupement d'Etudes et de Rolcherche pourle I lague: ISNAR, December 1984. 

Dtveloppement de t'Agronomie I'ropiCale (0023Bennell, l'aul. Agricultural Researchers in Sul-
IDESSA: Institut des Savannes Saharan Africa: An Overview. Working Paper
IEMVT: Institut d'Elevage et ie N16decine V6tcrinaire No. 1.The Ilague: ISNAR, October 1985. 

des Pays Tropicaux 0026 Oram, Peter A., and Mark Gieben. "Document 
IFAC: lnstitut Francais de Recherches Fruitibres Outr- Summaries." ISNAR, The Ilague, 1984. Mimeo. 

Mer 0027 Harvey, Nigel, ed. Agricultural Research 
IFCC: Institut Francais il Caf6, Lill Cacao et Autres Centres: A World Directory of Organizations and 

Plantes Stimulantes Progranimnes. Seventh Edition, Two Volumes. 
IRAT: Institut de Recherches Agronomiques Tropicales Harlow, U.K.: Longman, 1983. 

et des Cultures Vivri~lres 0068 Conte, Stephan. "West Africa Agricultural
IRCA: Institut de Recherche stir le Caoutchouc en Research Data Base Building Task: Termination 

Afrique Report." World Bank, Washington, D.C., 1985. 
IRCC: Institut de Recherche do Caf6 et d Cacao et Mimeo. 

autres plantes stimulantes (173 Oam, Peter A., and Visliva Bindlish. 
IRCT: Institut de Recherche it Coton et Lies Textiles "Investment in Agricultural Research in 

Exotiques Developing Countries: Progress, Problems, and 
IRFA: Institut de Recherche stir les Fruits et Agrumes the Determination of Priorities." IFPRI, 
IRI-IO: Institut do Recherche stir les I-luiles et les Washington, D.C., January 1984. Mimeo. 

OIc6agineux 0088 Swanson, Burton E., and Wade 1-I.Reeves. 
ITIPAT: Institut pour la 'lechnologie et "Agricultural Research West Africa: Manpower 

I'lndustrialisation des I'roduits Agricoles and Training." World 3ank, Washington, D.C., 
Tropicaux November 1985. Mimeo. 

ORSTOM: Office de Recherche Scientifique et 0089 Oram, Peter. "Report on National Agricultural
Technique d'Outre-Mer Research in West Africa." IFPRI, Washington, 

D.C., February 1986. Mimeo. 
Sources: 0146 Hlocombe, S.D. "FAO/\World Bank Cooperative

0086 World Bank. "West Africa Agricultural Programme - Project Brief Cole d'ivoire: 
Research Review - Country Studies." World National Agricultural Research Project." Report
Bank, Washington, D.C., 1985. Mimeo. No.: 4/86 CP-IVC 12 PB. I-AO and the World 

0431 Current Agricultural Research Information Bank, Rome/Washington, D.C., January 1986. 
System (CARIS). Directory of Agricultural Mimeo. 
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0147 Ellinger, K.R. "Ivory Coast Agricultural 
Research." World Bank - Regional Mission in 
Western Africa, Abidjan, 1982. Mimeo. 

0148 Ministhre de la Cooperation et du 
D6veloppement de France. "Procs-Verbal de la 
IXeme Commission Mixte Franco-lvoirienne de 
Recherche." Ministbre de la CoopSration et du 
D6veloppement dle France, Paris, January 1982. 
Mimeo. 

0149 	 Ministhre du Plan. Plan Quinquennial de 
Ddveloppement Economique, Social et Culturel 
(1981-1985): Politique Sectionnelle. Abidjan: 
Minist 're du Plan, 1981. 

0150 ORSTOM. Activitis d l'ORSTOM en Cote 
d'lvoire. Abidjan: ORSTOM, 1)80. 

0161 	 Plessix, C.J. du, c, al. "La Programmation de ]a 
Recherche Agronomique en C6te d'lvoire." 
Extrait do Compte rendi d ll10 Colloqre de 
lInstitut International de la Potasse, Abidjan,
Chte d'Ivoire, December 1973. 

0169 	 ISNAR. Axrotcchnical Research in l'ory Coast. 
The Hague: ISNAR, 1982. 

0175 	 Cooper, St.G.C. A1riciltural Research in 
Tropical Africa. Kampalai: East African 
Literature Bureau, 1970. 

0266 	 UNESCO. National Science Policies in Africa. 
Science Policy Studies and Documents No. 31. 
Paris: UNESCO, 1974. 

0360 	 Cooper, St.G.C. "Towards Trail.ed 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-4 September 1971. 

0373 	 Groupement d'Etudes et de Recherches pour le 
D6veloppement de l'Agronomie Tropicale 
(GERDAT). Rapport Gdndral d'Activit pour 
1982. Paris: GERDAT, 1983. 

0400 	 UNESCO. The Promotion of Scientific Activity 
in Tropical Africa. Science Policy Studies and 
Documents No. 11. Paris: UNESCO, 1969. 

0,166 	 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. Mimeo. 

0654 	 Office de la Recherche Scientifique et Technique 
Outre-Mer (ORSTOM). Rapport d'Activitd 1967. 
Paris: ORSTOM, 1969. 

0852 Evenson, Robert L., and Yoav Kislev. Investment 
in Agricultura' Research and Extension: A Survey 
of Internationa Data. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 
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Cuba
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-6- ....... 
1965-69 ......... 274 10 
1970 ..... 
1971 .. 
1972 ..... 
1973 .. 

1974 
1975 ..... 
1976 .. 
1977 
1978 .. 1257 22 
1979 .. 
1980 
1981 
1982 ..... 
1983 .. 
1981 ........ 2191 334 
1985 ...... 
1986 ...... 

1960-6-1: 1965-69:1969 

Expn diitrc LCU = Cuban Pesos 

Constant 1980 US$ (millions)
Current I.CU Constant 1980 

Period/Y'ar (millions) LCU(millions) Atlas PPP Source 

1960-64 .. 
1965-69 .... 
1970 .... 
1971 ..... 
1972 ..... 
1973 .... 
1974 .... 
1975 .... 
1976 .... 
1977
 
1978 23.868 .. .. .. 22
 
1979 ....
 
1980 ....
 
1981 ...... 
1982 
1983 45.00 .. .. . 65 
1981 62000 ...... 334
1985 ...... 
1986 ...... 

1960-64: 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 A, riculturea 1053 
Ministry of Sagar Industry b 415Ministry of 'igher Educationc 393 

Academy o Sciencesd 
 330 

Total 2191 

a. 	Includes 17 institutes, 
b. Includes ICINAZ, ICIDCA, & CEDIC. 
c. 	 Includes CENSA, ICA, INCA, & Estaci6n 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 
1-igher education sector (table 5.10 b, source 22). 

Acronyms and Abbreviations: 
CEDIC: Centro para el Desarrollo Integrado de laCafia 

de Az6car 
CENSA: Centro Nacional de Sanidad Agropecuaria 
ICA: Instituto de Ciencia Animal 

ICIDCA: Instituto Cubano de Investigaci6n en
 
Derivados de la Cafia
 

ICINAZ: Instituto Cubano de Investigaciones
 
Azucareras
 

INCA: Instituto de Ciencia Agricola
 

Sources: 
0010 	 Boyce, James K., and Robert E. Evenson. National 

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

0022 UNESCO. Statistical Yearbook 1983. Paris:
 
UNESCO,1983.
 

0065 	 Casas, Joseph. "Cuba: A Small Country, a Large
Agricultural Research Potential." Paper
presented at the Workshop on Agricultural 
Research Policy, Minneapolis, Minnesota, April
1985. 

0334 Sinchez, 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. 
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0027 	 Harvey, Nigel, ed. Agricultural Research 
Centres: A World Directory of OrganizationsanaProgramnnies.Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0116 Sussman, Jean. "Agricultural Research in Cuba." 
University of Minnesota, St. Paul, July 1982. 
Mimeo.(1163 	 CGIAR. "National Agricultural Research."
CGIAR, Wasion, D.c.,t1r85.RMieo.CGIAR, Washington, D.C., 1985. Mimeo. 

0378 	 Rodriguez, P. "Importancia de la Investigaci6n
Agricola en laReptiblica de Cuba." Paper 
presented at Curso-Taller sobre la 
Administraci6n de la Investigaci6n Agricola, 
Panama City, 14-25 July 1986. 



Cyprus
 

Personnel 

Period/Year PhD MSc BSc 

1960-04 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

.. 

..... 

.. 

15 

..... 

. 

. 

.. 

..... 

..... 

... 

....... 

...... 

26 

... 

... 

... 

16 

1960-64: 1965-69: 1967 & 69 

Expen dit ure 

Current LCU Constant 198( 
Period/Year (millions) LCU(millions) 

1960-64 .. 
1965-69 0.160 0.4104 
1970 0.241 0.568 
1971 0.273 0.629 
1972 0.290 0.681 
1973 0.350 0.707 
1974 0.3,10 0.618 
1975 0.350 0.61 1 
1976 0.359 (.573 
1977 0.505 0.730 
1978 0.593 0.777 
1979 0.685 0.783 
1980 0.852 0.852 
1981 0.990 0.888 
1982 1.165 0.948 
1983 1.305 1.007 
1984 1.517 1.075 
1985 ...... 
1986 ...... 

1960-64: 1965-69:1967 & 69 

Subtotal Expat Total Source 

24 10
 
39 17
 
42 17
 

... 42 17
 
45 17
 
47 17
 
47 17
 
47 17
 
47 17
 
50 17
 
54 17
 

... 56 17
 
57 17
 
59 17
 

57 57 17
 
55 744
 

LCU = Cyprus Pounds 

Constant 1980 US$ (millions) 

Atlas PPP Source 

1.070 1.463 10 
1.505 2.058 17 
1.666 2.277 17 
1.803 2.465 17 
1.873 2.560 17 
1.637 2.238 17 
1.618 2.211 17
 
1.519 2.076 17
 
1.933 2.642 17 
2.058 2.814 17 
2.073 2.834 17 
2.256 3.084 17 
2.352 3.215 17 
2.511 3.432 17 
2.667 3.(46 17 
2.848 3.893 744 
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Personnel Comments: 
The 1983 figure includes the Agricultural 
Research Institute (ARl), and the Research 
Divisions of the Fisheries and Forestry 
Departments of the Ministry of Agriculture. All 
other figures given by source 17 are likely to 
include the sa in e organ i za tio ns. The 
organizational coverage of the 1984 figure is 
compatible with the earir figures, assumaing the 
Forestry Department continues to employ 1 
researcher. Source 27 notes that the Veterinary 
Services Department also undertakes research. In 
1982 it employed 7 researchers. These researchers 
are not included in the figures presented here, for 
reasons of consistency with the expenditure 
figures. 

Expenditure Comnments: 
The 1983 expenditure figure includes ARI and the 
Research Divisions of the Forestry and Fisheries 
Departments of the Mitiistrv of Agriculture. The 
expenditure figures for the other years are 
to incluce 'he saie organizations, 

Sources: 
0010 Boyce, Jan es K., and 'obert I. Evensin. Nat , inal 

anil nternaionoI A rinlttrai Res'arch an i 
Extensiot I ro,5'roo, New Yoirk: Agricultural 
Development Council, Inc., 1975. 

0017 ISNAR, II:ARD & AOAD. Survey of National 
Agrictl tiral Research Systems: Uiipublished 
Questiolnaire Responses. ISNAR, The I-lagtle,
1985. 


0741 Agricuil tal Reseirt Cenlres: A WVorld 

Directory of Orgaiii:it ioi s tnd ltro,,rno ics. 

Eighth Edition, IwO Vohn mes. Iahlrlow, U.K.: 
l.ongman, 1986. 

Additional References: 
0014 Judd, N. Ann, James K. Boyce, and Robert E 

Evenson. "Investing in Agricultural Supply." 
Economic Grivth Center, Yale Uiiiversity, New 
Haven, Connecticut, 1983. Mimeo. 

0016 Oram, Peter A., and Vishva Bindlish. Resiitr:ce
Allocations to Natiotnal AgricItiuiral Research: 
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IIPRI, November 1981. 

0026 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The Hague, 1984. Mimeno.

0027 	 Harvey, Nigel, ed. Agricultuiral Rescarch 
Centres: A Worl Directory of Organizations and 

Prograinmes.Seventh Edition, Two Volumes.
 
Harlow, U.K.: Longman, 1983.
 

0073 Oram, Peter A., and Vishva Iindlish.
 
"nvestment in Agricultural Research in
Developing Countries: Progress, Problems, and 
the Deternination of Priorities." IF-PRI, 
Washingtl, D.C., Jlanuary 1984. Mimeo. 

0094 	 FAO -- Near East Regional Office. Directory of 
A, riclitural Research Institutions in the Near 

tRion. 1979. Cairo: FAO -- Near East RegionalOffice, 

0095 	 FAO -- CARIS. Agricultral Research in 
Deveopinsi Contlrics -- Voltume 1: Research 
hIstitutions. Rome: FAO - CARIS, 1978. 

01165 Evenson, R.E., and Y. Kislev. Agricultural 
Research anid Productizitv. New Haven: Yale 
University PIre;, I975.0173 	 FAO. LAO Near Fast Rcgional Stli'es onlOrganizatit anm A dotinistration of Agricultural 

Research. Rome: FAG, 1974.0187 Cyprus Agricultural Research Institute (CARD. 
Cypruts Al'ricut htral Rescarch Institute, Amn1ul 
Report for 1983. Nicosia, Cyprus: Ministy of 
Agriculture and Natural Resources, March 198 

likelyeList 02,12 Commomwealih Agricultural 1Bureaux (CAB).of Research Workcrs in Agricu Itural Sciences
in the Comnuni nwealth 1981. Slougi., England: 

CAlB, 1981.
 
0243 Commonwealth Agricultiiral Bureaux (CAB).


List of RescarchI Wokers in tle Ag ri Itural 
Scien-es in the Coltni on wealth anmid in the 
ReputI/ic of Irelainil 1978. Slough, England: CAB, 
1978.
 

0214 Commonwealth Agricultural 1Bureaux 
 (CAB).
List of Reseiar,;i Workers in tilt, Aricultlural 
Scieices in the CoInni on wealth anil ii the 
Republi of Ircland 1975. Slough, England: CAB,
 
1975.
 

0279 Commonwealth Agricultural lBureaux (CAB).

List of Research Workers in the Agricultural
Sciences il tile Cininon wealth anil in fill 
Repultlic of Ireland 1972. Slough, England: CAB, 
1972. 

0285 	 C omlneealtl Agricullural i3treagux (CA1l).o 
Lis oif Ie a iCit rkers iin the Adriclturti l 
Seieiiofs in tle Ctiii t Iwtl th in f/. and 

Retu9lic of Irelni 
1969. Slough, Englaid: CAl, 
1969. 

0)286 Commowealth Agricstiral l ireaux 	(CAni).
List of lesirch rVir i icitilul re,tir in tniul 
lealth and trcstry in th(eCoinnoiiweSluh and: 

in fC 	Reublic of Irelnd 1966. Slough, England:
CAB, 1966. 

0287 Commonwealth Agrictural Bureax (CAB).
List tf Research Workers ii Agricture, Animal 
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0442 

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: 
FAG, 1968. 
FAO. Report of an Expert Consulttion on 
Agricultural Extension and Research Linkages in 
the Near East, Amman, Jordan, 22-26 July 1985. 
Rome: FAG, 1985. 

0852 

0886 

Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of InternationalData. 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. 



Denmark
 

Personnel 

Period/Year PhD MSc BSc 

1960-64 .. 
1965-69 ..... 
1970 
1971 ... 
1972 
1973 ... 
1974 ..... 
1975 ... 
1976 ... 
1977 ... 
1978 . . .... 
1979 . . .... 
1980 ... 
1981 ........ 
1982 ..... 
1983 ...... 
1984 ..... 
1985 .. ... 
1986 ...... 

1960-64: 1965-69:1967 

Expen dit u re 

Current LCU Con~lint 1980 
Period/Year (millions) LCU(millions) 

1960-04 
1965-69 75.623 233.404 
1970 90.200 224.938 
1971 96.000 222.222 
1972 101.800 216.136 
1973 107.600 208.932 
1974 116.400 200.000 
1975 125.200 191.145 
1976 134.200 187.955 
1977 144.500 184.783 
1978 154.900 180.326 
1979 165.400 179.004 
1980 218.000 218.000 
1981 270.700 2,15.867
1982 323.500 265.818 
1983 .. 
1984 
1985 
1986 

1960-64: 
 1965-69:1967
 

Subtotal Expat 

... 

Constant 1980 US$ 

Atlas 

42.941 
41.383 
40.884 
39.764 
38.438 
36.795 
35.166 
34.579 
33.996 
33.176 
32.933 
40.107 
45.234 
48.904 

Total Source 

458 621 
429 505 
422 505 
415 505 
408 505 
406 505 
403 505 
400 505 
399 505 
401 505 
401 505 
424 505 
446 505 
469 505 

LCU = Danish Kroner 

(millions) 

PPP Source 

30.704 510 
29.590 505 
29.233 505 
28.432 505 
27.485 505 
26.310 505 
25.145 505 
24.725 505 
24.308 505 
23.722 505 
23.5,18 505 
28.678 505 
32.344 505 
34.968 505 
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Personnel Comments: 0621 NORDFORSK. Forsknings Virksomhet i Norden 
These figures, measured in full-time equivalents i 1967 - Utgifter og Personale. Nordisk Statistisk 

(FTEs), include all public-sector researchers in the Skriftserie 18. Oslo: NORDFORSK, 1970. 

agricultural sciences, inclusive of university (or Additional References:
 
more specifically the higher education iector) 0010 Boyce, James K., and Robert E. Evenson. National
3


personnel. During the 1980-82 period, FTE and InternationalAgricultural Research and
 
researchers at universities accounted for an Extension Programs. New York: Agricultural
 
average 28.6% of the total, compared with 27.5% Development Council, Inc., 1975.
 
for the 1970-72 period. Government-financed 0021 OECD. OECD Science and Technology Indicators.
 
research is performed by institutions which fall Paris: OECD, 1984.
 

within the Ministry of Agriculture (for example, 0027 Harvey, Nigel, ed. Agricultural Research
 
Centres: A World Directory of OrganizationsandNational Institute for Soil and Crop Research, Prograinmes.Seventh Edition, Two Volumes.
 

National Institute of Animal Science, National Harlow, U.K.: Longman, 1983.
 
Dairy Research Institute, National Engineering 0165 Evenson, R.E., and Y. Kislev. Agricultural
 
Institute, Institute of Agricultural Economics, Research and Productivity. New Ilaven: Yale
 
National Forestry Research Station, National University Press, 1975. 

Veterinary Serum Laboratory, National 0283 European Economic Community (EEC). 
"Monograph on the Organization of AgriculturalVeterinary Virus Research Institute, and the Research." EEC, Brussels, 1982. Mimeno. 

Poultry Disease Institute) and the Ministry of 0376 FAO. Fourteenth FAO Re:.ional Conference for 
Education (for example, Royal Veterinary and Europe, Reykjavik, Iceland, 17-21 September 
Agricultural University, University of Advanced 1984: Research in Support of Agricultural Policies 
Technology, and the National Agricultural and in Europe. Rome: FAO, 1984. 

et yResearch Counci (see sources 283 0452 Knudsen, P H., ed. Agriculture in Denmark.27).Copenhagen:Vn ar 	 Agricultural Council of Denmark, 
and 27). 	 1977. 

0473 OECD. Science and Technology Indicators: Basic 
Expenditure Comments: Statistical Series - Volume A: The Objectives of 

These figures are compatible with the personnel Government R&D Funding 197.-1985. Paris: 
figures and include total (university plus other OECD, May 1983. 

0.174 OECD. Science and Technology Indicators: BasicStatistical Series - Volume A: The Objectives of 
agricultural sciences. Based on a slightly higher Government R&D, 1969-1981. Paris: OECD, July 
1978 estimate than included here of DKR 180 1981. 
million, source 283 reports that 63% of this 0506 OECD. Country Repirts on the Organisationof 
budget comes from the Ministry of Agriculture, Scientific Research: Denmark. Paris: OECD, July 
7% from the Ministry of Education, and 25% 1964. 
from the Royal (Veterinary and) Agricultural 0509 OECD. Survey of the Resources Devoted to R&DUniversity. Source 505 indicates that over the by OECD Member Countries, International 

Statistical Ye'ir 1971 - Volume 5: Total Tables, 
1980-82 period the higher education sector Statistical Tables and Notes. Paris: OECD, 
accounted for 18.6% of the total expenditure August 1974. 
reported here, compared with a 28.4% average for 0511 OECD. International Survey of tie Resources 
the 1970-72 period. Devoted to R&I) in 1969 by OlCD Member 

Countries, Statistical "l',ts and Notes - Volinume 

0505 rces:(1512 	 5: Total Tables Paris : OC-(), June 1973.
 
by OECD Member Countries, Interdational
 

Sources: 	 OECD . Survey of the: Reso'urces Devoted to R&D 
0505 Forskningssekretariatet. Forskningsstatistik 

1982. Ressource forbruget ved forskning og Statistical Year 1973 -- Vonluie 5: Total Tables, 
l'aril: OECD,udviklingsarbejde i den offentlige sektor. 	 Statistical Tables and Notes. 

s a976.Kobenhavn: Forskningssekretariatet, 1986. S etem be 

0513 Septenber 1976.
0510 OECD. International Survey of the Resources 

Devoed o R& 513OECD.Devoted to by OECIO Member Countries,Devoted to R&D in 1967 byby OECD Member 	 International Survey of the Resourcesin196 ECDMeiner 	 R&D_ 

Countries, Statistical Tables and Notes - Volume International Statistical Year 1975 

5: Total Tables. Paris: OECD, August 197(0. 
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International Volume: Statistical Tables and 

Notes. Paris: OECD, March 1979.


0530 OECD. OECD 
 Science and Technology Indicators 
No. 2 - R&D, Invention and Competitiveness, 
Paris: OECD, 1986. 

0536 	 Rasmussen, Ole Kjeldsen. Personal 

communication. Landbrugets Sanid for

Forskning og Forsog. Copenhagen, January -

March 1987. 

0601 OECD - STIID Data Bank. "Public Funding of 
R&D by Socio-Economic Objective." Tables. 
OECD, Paris, April 1987. Mimeo. 

0602 OECD STIID Data Bank. "R&D Expenditure in-
the Higher Education and Private Non-Profit 
Sectors." Tables. OECD, Paris, April 1987. 
Mimeo. 

0606 EUROSTAT. Government Financing of Research 
and Developmeat 1975-1984. Luxembourg: Office 
des Publications Officielles des Communaut6s 
Europrennes, February 1985. 

0706 EUROSTAT. Government Financing of Research 
and Development 1975-1985. Luxembourg: Office 

for Official Publications of the European
 
Communities, 1987.
 

0707 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. Mimeo. 

0708 OECD - STIID Data Bank. "Gross Domestic 
Expenditure on R&D: All Fields of Sciences -
Agriculture, Forestry and Fishing." Tables. 
OECD, Paris, June 1987. Mimeo. 

0852 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 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
 

Persoitc 

Period IYear Phi) MSc BSc Subtotal Expat Total Source 

196,;-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980. 
1981 
1982 
1983 
1984 
1985 
1986 

..... 
1 

2 
.. 

1 

.. 

0 

.. 

1 

2 

2 

2 

1 
.. 
4 

2 

4 

3 

8 

5 

6 

3 

8 

5 

6 

285 

279 

244 

115 

1960-6 4: 1965-69:1968 

Expln diture LCU East Caribbean Dollars 

Period/Year 
Current LCU 
(millions) 

Constant 1980 
LCU(millions) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

1960-6-1 
1965-69 
1970 
1971 
1972 
1973 
1971 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

... 

.. 

.... 

.... 

.. 

.. 

.. 
.. 

.... 

0.429 
0.440 
0.230 

.... 

.... 

.. 

0.403 
0.391 
0.197 

0.138 
0.134 
0.067 

0.211 
0.205 
0.103 

1.5 
115 
115 

1960-64: 1965-69: 
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Personnel Comments: 
The iumber 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 CAl listing to 
another and do not always clearly imply that the 
listed individuals are involved in agricultural 
research. 

The 1983 figure includes the Ministry of 
Agriculture, CARDI (Caribbean Agricultural 
Research and Development Institu te), and the 

French Technical Cooperation Group. These 
three organizations work together in a national 
agricultural research program. One researcher 
comes from the Ministry, three fronm CARD!, and 
two from the French group. In addition, 3 MSc's 
and 9 BSc's were reported by source 355 as "othertechnical 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 198,4 

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 35.1 

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 (ECLAC). Agricultural Research 
Policy and Managenent - Volumes I 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.

0244 Commonwealth Agricultural Bureaux (CAB). 
List of Researcl', Workers in the Agricultural 
Sciences itn the Commonwealth and in the 
Republic of Ireland 1975. Slough, England: CAB, 
1975.
 

0279 Commonwealth Agricultural Bureaux (CAB).

List of Research Workers in the AgriculturalSciences in the Commonwealth and in the 
Republic of Ireland 1972. Slough, England: CAB, 
1972. 

0285 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Irela 4 1969. Slough, England: CAB, 
1969. 

Additional References:
 
0063 ISNAR. Report to the Board of Directors of
 

CARDI: Analysis, Evaluation and Proposals to
 
Strengthen CARDI's Regional Capacity. The
 
Hlague: ISNAR, 1985.


0287 	 Commonrwealth Agricultural Bureaux (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. 

0342 	 Caribbean Agricultural Research and
 
Development Institute (CARDI). CARDI 1976
1981: Report of the Chairman. St. Augustine,

Trinidad & Tobago: CARDI, 1982. 

0343 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
!980. St. Augustine, Trinidad & Tobago: CARDI, 
1981. 

0353 	 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. 

0354 Caribbean Agricultural Research and
Development Institute (CARD!). Annual Report 
Research and Development 1983-84: Highlights. 
St. Augustin', Trinidad CARDI, 1984. 

0355 Caribbean Agricultural Research and 
Institute (CARDI). Research andDevelopmentDevelopment Summary 1982-83. St. Augustine, 

Trinidad: CARDI, 1983. 
0356 	 Caribbean Agricultural Research and 

Development Institute (CARD!). Research and 
Development Sumnary 1983-84. St. Augustine, 
Trinidad: CARDI, 1984. 



Dominican Republic
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-04 .. 
1965-09 
1970 
197! .... 12 10 
1972 .. 
1973 
1974 
1975 .. 
1976 62 219 
1977 05 60 .. 60 220 
1978 
1979 0 8 59 67 67 220 
1980 3 12 91 106 106 220 
1981 .. 
1982 
1983 2 29 105 13*6" 136 28 
1984 .. 
1985 
1986 

1960-64: 1965-69: 

Exptn dii ii re LCU = Dominican Pesos 

Constant 1980 US$ (millions)
Current [.CU Constant 1980 

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

1960-64 .. 
1965-69 .. 
1970 .. 
1971 .. 
1972 .. 
1973 .. 
1974 .. 
1975
 
1976 1.263 1.784 1.713 2.797 219 
1977 2.780 3.550 3.409 5.566 221 
1978 2.78) 3.510 3.3701 5.503 221 
1979 2.214 2.516 2.416 3.944 28 
1980 2.216 2.216 2.128 3.474 28 
1981 2.119 2.012 1.932 3.155 28 
1982 
1983 3.575 3.040 2.919 4.766 17
 
1984 ....
 
1985 ......
 
1986 ...... 

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 asAgriulto
follows: 

1977 1979 1980 1982 1983 

CESDA 30 37 65 NA 51CENDA 24 24 35 NA 28 
CEDIA 6 6 6 	 NA 10CENIP NA 32
CI.\A NA 8 
D A NA 7 

S-;ubt(Oal SFA 60 67 Itoo NA 136 

CEA/Duquesi2 

CLA/CE'I)ICA 
 h0220
UASDaI 

0( * 

SouIrce 22G 220 220 27 28 

17* 

a. Nurmbr ot teaers/ resca riers. 

Expenditure Comments: 
These expenditure figures refer to 'Departamento 
de lnvestigaci6n Agropecuaria' which finances 
all the research institutes under the jurisdiction 
of the Ministry of Agriculture (SEA). 

Acronyms and Ab breviations: 
CEA/CEDII'C : Cns'jo Estatal ieAzicar -Centro 

Derninicani tites cuaria con Cafia 
tie Azticr 

CEA/Dutquesa: Cons'jo Estatal it'
Azticar - Centro de 
liuvestigaciones en Cala le Azicar 

CEDIA: Centro tie InveStigaciOts Arroceras 
CENDA: Centro Norte tie Desarrolli, Agropecuario 
CENIP: Centro tit' InvestigaIciont's Ptcia rias I-larlow,
CESDA: Centro Sir tIeI)esarrollo Ar opec ario
ClIAZ A: Ce'nt ro d e Invest ig iciout's A" Iicatas a ZonasA rid 

DIA: Departamento tLiInvestigacimn Agropecuaria de 
Secretarfa tLiEstado tie Agricultura (SEA)

SEA: Secretaria tit' Estado te Agricltura (Ministry of 
Agriculture) 

UASD: Universidad Aitcirona Santo Domingo 

Sources: 
0010 Boyce, James K., and Robert E. Evenson. National 

and International Agricultural Research and 
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.0017 ISNAR, IFARD & AOAD. Survey of National 
Agricultural Research Systems: Unpublished 
Questionnaire Responses. ISNAR, The Ilague, 
1985. 

0028 ISN AR. Inforne al Gobierno de laReptiblica
Domninicana; l .;slena de hnzestigacidn
A,'ropecuaria en laReptilica lDominicana.The 
I lague: ISNAR, August 19S3. 

0219 Department of Agriculture, Nattural Resources 
aId Rural Development (DAINI)R), and IICA. 
"RI1'union Technique Rc'gionale sur les Svstrmes de 

andl\eclherche Agricolt dantsIh's Antilles.'" DARNDRIICA, 	 Port-au-l'rince, I laiti, 

Noveuther/lDoemlk'r 1977. .Mirco. 
Secreta,iado 'le'.nico de Ia Prt-'idlenCia 
I)e partalieltto Lie Cliencide Vase dcl St'ctor A , p 

.v'Tetcohgia. Vs1l1diO
Intatio y l'tresto!. 	Sailto 

Domingo: 5ecretariado 'l'tcnico tie laPresidencia, 
August 1982. 

0221 Stagno, II., aId R. "ineda. Situaciin Actual del 
Sistenia Nacional de ln 'stii',titin y Extensiin, ryeDscripcitin de los Pro\ranas lrincipales en 
Cultivos Alinentittios. Inforine para el Proyecto
131D-llCA-lowa State University. Santo 
Domingo: IICA, 1980. 

Additional References: 
0014 	 Judd, Ni. Ann, Jame, K. Boyce, and "obert E.
Evenson. "Investing in Agricultural Supply."


Economic Growth Center, Yale University, New
Haven, Coriecticut, 1983. Mi meo. 
0016 Oram, Peter A., and Vishva Bindlish. Resource 

Allocations to National Agriciltural Research: 
Trends in tHie1970s. The l-lague and Washington,
D.C.: ISNAR and IFPRI, November 1981. 

0027 Harvey, Nigel, ed. Agricultural Researcl, 
Centres: A World 	Directory of Organizationsand 
Progtainines. Seventh Edition, Two Volumes. 

U.K.: Longrnan, 1983. 
0053 Pifieiro, NIartin, and Eduardo Trigo, eds. Canbio 

Tnico en el Agro latino A nericano -- Situaci6n yPerspectivas en Ia lDeada de 1980. 	Sail Jos6:IICA, 1983. 
0(173 Orain, Peter A., and Vishva Bindlish. 

"Investment in Agricultural Research in 
Developing Countries: 'rogress, Problems, and 
the Determination of Priorities." IFPRI, 

Washington, D.C., January 1984. Mimeo. 
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0172 

0379 

Trigo, Eduardo. Background material. ISNAR. 
The Hague, n.d. 
Tejada, S. "La Planificaci6n de las 
Investigaciones Agropecuarias en la Reptiblica 

Dominicana." Paper presented at Curso-Taller 
sobre la Administraci6n de la lnvestigaci6n 
Agrfcola, Panama City, 14-25 July 1986. 



Ecuador
 

Perso it ti el 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-f-4 .. 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

5 
5 
5 
5 
5 
6 
4 
5 
5 
5 
5 
4 
5 

....... 

38 
38 
38 
39 
36 
51 
49 
54 
55 
58 
67 
67 
67 

114 
115 
117 
134 
147 
119 
147 
117 
117 
16) 
163 
162 
153 

... 

157 
158 
160 
178 
188 
176 
200 
176 
177 
232 
235 
233 
225 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

34 
54 
94 

123 
158 
157 
158 
160 
178 
188 
176 
20W 
176 
177 
232 
235 
233 
225 

10 
10 
10 
10 
10 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 

1960-6-1: 1965-69:1965 

Expendit u re LCLI = Ecuadoran Sucres 

Period/Year 
Current I.CU 
(millions) 

Constant 198(1
LCU(mill ions) 

Constant 198(0 US$ (millions) 

A tla s PIP Source 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

7.470 
20.146 
36.361 
51.515 
62.803 
82.289 
118.739 
16(.330 
155.7,10 
166.103 
183.075 
191.223 
267.392 
263.169 
291.755 
332.873 
468.285 
607.722 
661.727 

33.558 
87.183 

129.861 
171.1,16 
203.906 
251.648 
259.823 
326.700 
274.190 
2.18.657 
253.918 
228.462 
267.302 
230.0-13 
216.596 
178.102 
180.0-10 
178.427 
162.626 

1.233 
3.20-1 
4.772 
6.290 
7.494 
9.248 
9.549 

12.006 
10.077 
9.138 
9.332 
8.396 
9.827 
8.454 
7.960 
6.545 
6.617 
6.557 
5.977 

2.264 
5.883 
8.763 

11.548 
13.759 
16.980 
17.532 
22.045 
18.501 
16.778 
17.133 
15.416 
18.0-13 
15.522 
14.615 
12.018 
12.148 
12.040 
10.973 

758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 
758 

1960-6: 1961, 62, 63 & M4 1965-69: 1965, 66, 67, 68 & 69 
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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 researchers), and the 
Universidad Tcnica Lie 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 tile same 

trend. The figures piresented are actual 
expenditures, not simply funds available. 

Sources: 
0010 	 Boyce, James K., and Robert F. Evenson. National 

and International A\'ricllwtral Research and 
Extension lPo.'rams. New York: Agricultural 
Development Council, Inc., 1975. 

0758 	 Larrea Hlerrera, Pablo. P ersonal comiiinication. 
Director General, Instituto Nacional de 
Investigaciones Agropccuarias. Quito, Ecuador, 
January 1988. 

Additional References: 
OX)I Trigo, Eduardo I.,and Martin F. Pifieiro. "Funding 

Conference: Selech.d Issues in Agricultural 

Research in Latin America, edited by Barry 
Neslel and Eduardo J.Trigo. The I lague: ISNAR, 
March 198.1. 

0014 	 Judd, M. Ann, James K. IBoyce, and Robert E.
in Agricultural Spply."Evenson. "Investing inArc~trlStpy"of 

Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

0016 Oram, Peter A., and Vishva l3indlish. Resource 
Allocations to National Agricultural Researchi: 
Trends in the 1970s. The IlagIIe and Washington,
D.C.: ISNAR and IFIPRI, November 1981.D01ISNAR AD&P oSuvee 1981.ta 

0017 ISNAR, IFARD & AAD. Srvey of National521. 

Agricultural Research Systems: Unpublished 
Questionnaire Responses. ISNAR, The Hague, 
1985.0027 	 Harvey, Nigel, ed. Agricultural Research 
Centres: A World Directory of Organizations and 
Programmes. Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0053 	 Pifieiro, Martin, and Eduardo Trigo, eds. Cambio 
I'cnico en el Agio Latino Americino - Situaci6n y 
Perspectivas en la Dicada de 1980. San Jos6: 
IICA, 	1983. 

0073 	 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. 

00)5 	 FAO - CARIS. Agqricultural Research inDeveloping Countries - Volume 1: Research 

Instilutions. Rome: FAO - CARIS, 1978. 
0163 CG' \k. "National Agricultural Research." 

CGIA R, Wash ngton, D.C., 1985. Mimeo. 
0165 Evenson, R.E., and Y. Kislev. Agricultural 

Research and Pr ductivity. New H-aven: Yale 
Univeisity Press, 1975. 

0172 Trigo, Eduardo. Background material. ISNAR, 
The I Iague, n.d. 

0196 Solis, R6niulo V. "Documento Sobre hnvestigaci6n 
Agropecuaria, Extensi6n Agricola y Rural y 
Principales l'rogramas de Investigaci6n que 
Reciben." IlCA, Quito, 1980. Mimeo. 

0368 	 Posada Torres, Rafael. Ecuador and the CGIAR 
Centers - A Study of Their Collaboration in 
Agricultural Research. CGIAR Study Paper 
Number 11. Washington D.C.: World Bank, 1986.07,14 	 Agricultural Research Centres: A World 

Directory of Organizations and Programes. 
Eighth Edition, Two volues. Harlow, U.K.: 
Longman, 1986. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in InternationalAgricultural ResearchD~ata. Centerand Extension:Discussion A SurveyPaper 
o. 1new Haen ConnecticuEonmic 

No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 	 Evenson, Robert E., and Yoav Kislev. "Investment 

in Agricultural Research and Extension: A Survey
of International Data." Economic Developmentand Cultural Change Vol. 23 (April 1975): 507



Egypt
 

Personnel 

Period/Year PhD MSc BSc 

196-6,l .. 
1965-69 
1970 ... 

1971 
1972 
1973 
1974 580 -1490-
1975 .... 
1976 .... 
1977 
1978 
1979 
1980 .. 
1981 .. 
1982 
1983 944 1548 1689 
1984 
1985 806 1200 3000 
1986 

1960-64:1963 1965-69: 1966 & 68 

Expenditure 

Current LCU Constant 1980Period/Year (millions) LCU(millions) 

1960-(A 1.620 5.906 
1965-69 4.000 12.341 
1970 
1971
 
1972
 
1973 
 4.200 10.446 

1974
 
1975
 
1976
 
i977 
1978
 
1979
 
1980 13.650 13.650 

1981 15.930 14.249 

1982 
 21.480 17.143 

1983 24.110 16.848 

1984 
 28.100 16.442 

1985
 
1986
 

1960-64:1960 
 1965-69:1966
 

Subtotal Expat Total Source 

569 10 

1780 
1257 
1780 

175/10 
175 

"" 
.... 

2070 2070 173 

.. 

.. 3556 163 
4181 
 4181 249
 

""
 
5000 " 
 5000 248 

""
 

LCU = Egyptian Pounds 

Constant 1980 US$ (millions) 

Atlas PPP Source 

7.625 13.768 10 
15.934 28.769 175 

13.487 24'352 
 10
 

17'.24 3162321 249
 
18.397 33.217 249
 
22.134 39.964 
 249
 
21.754 39.277 249
 
21.229 38.331 
 249
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Personnel Comments: 0175 Cooper, St.G.C. Agricultural Research in 
The 1966 and 1970 figures, both given by source Tropical Africa. Kampala: East African 
175, explicitly exclude university 
forestry, fisheries, or veterinary 

research and 
N res ea rca. No 

0248 
Literature Bureau, 1970. 
FAO. Review of the Organization of Agricdturaland Fisheries Research, Technology and 

indication is given as to which institutes are 
included in these figures, but it is likely that they 02.19 

Dc,clopment in Egypt. Rome: FAQ, 1985. 
United States 'l'earn of Consultnts to the 

include, more or less, tle same institutes as the Ministry ot' Agriculture of the Arab Republic of 
Agricultural 

s lishedin 
Research
1971. The 

Center, which
1974, 1983, and 

w 
1985 

Egypt. "Increasing Egyptian Agricultural
Production through Strengthened Research andtxtension l'rograms." Ministry of Agriculture, 

figures represent the AgriculItural Research Cairo, September 1983. Mimeo. 
Center (ARC) oi1y. ARC, which is under the 0852 Evenson, Robert E., and Yoav Kislev. Investment 
aegis of the Ministry of Agriculture, is the in Atricultral Researct and Ixtension: A Stur,e ' 
principal 
Egypt. A 

agricultural research 
considerable amount 

orga nization in 
of' agricultural 

of International Data. Center Discussion Paper 
No. 12.1. New t-Lavent, Connecticut: Economic 

research, however, is cond ucted by other Growth Center, Yale UniversitY, August 1971. 

organizations. The most important of the se arethe Food a n._ Agriculture Council of t he 
Acae y AgientiiculeserConcilThoht 
Acad emy of Scientific Research and '~lhnology 
(this organization only fundsI research - it does 

001.1 
Additional References: 
Judd, M. Ann, James K. Boyce, and Robert E.Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 

not execute agrictillturalI research), the I Liven, Connecticut, 1983. Mimeo. 
Agricultural Research Division of the Notional 0016 Oram, Peter A., and Vishva Bindlish. Resource 
Research Center (1983: 60)) resCarchClTrs irclIUdilg Allocations to National AgricnIt ra1 Research: 
200 with a Phi) degree, SOtlrce 2.19), the Water 'Trends in the 1970s. 'he l tie and Washington, 
Research Center of the Ministry oif Irrivation, the D.C.: SN\R and IHRI, November 1981. 
Desert Research finstitute 1nder" tile rs'posibilityDese Miesarh 	 {0)9 IBengtsson, lB , and 'l'ed!l Getathew, eds.stitf i teinderteeonsibility1,0Strengtheniny National ilgriciltural Research. 
of the NMin istry of l.a nd Reclamation (1970:150 Report from a SAREC workshop, 10-17 
resear, 'lers, source 532; 1985: 100 reseai-chers, September 1979. P art 1: Backg-oiud Documents; 
source 2,18), and the Institute of Oceanographty Part II: Summary and Conclusions. Sweden: 
and F-isheri,_: (1970: 88 researchers, source 532' SAREC, 1980. 
1985: 136 researchers, source 2,48). 0126 	 Oram, Peter A., and Mark Gieben. "Document 

Summaries." ISNAR, The Ilague, 1981. Mimeo. 
Expenditure Comments: 0027 	 Harvey, Nigel, ed. Agricultuhral Research 

Centres: A 1Vorld Directory of Organizations andThe figures from source 249 refer to the research Programnes.Seventh I['.dition, Two Volumes. 
division of ARC only. The 1980-83 figures are Ilarlow, U.K.: Longman, 1983. 
actual expenditures - which differ little from 0(73 Oram, Peter A., and Vishvtu Bindlish. 
funds available - while the 198-1 figure represents "Investment in Agrictultural Research in 
funds allocated. For the earlier observations, no Developing Cotintries: Progress, Problems, and 
indication is given as to Which institutes are the Determination of Priorities." IFPRI,Washington, I.C., January 1984. Nimeo. 
included. ((194 	 FAQ - Near F&oat Regional Office. Directory of 

Ag riidut ral Re'seawh Instiltutions in the NearSources: East Region. Cairo: FAO -- Near Fast Regional
W00) Boyce, James K., and Robert F. Evenson. Nalional Office, 1979. 

and International Agric Itural Research and 0095 FAO - CARIS. Agric dral Research in 
Extension Prograns.New York: Agricultural Developing Countries - Volume 1: Research 
Development Council, Inc., 1975. Insttit tions. Rome: FAO - CARIS, 1978. 

0163 CGIAR. "National Agricultural Research." 0135 FAO, and UNDP. National Agricultural
CGIAR, Washington, D.C., 1985. Mimeo. Research - Report of an Evaluation Studiy in

0173 	 FAO. FAO Near East Re'ional Studies on Selected Countries.Rome: FAO and UNDP, 1984. 
Organization and Administration of Agricultural 
Research. Rome: FAO, IF74. 
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0165 Evenson, R.E., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0257 Ministry of Agriculture Egypt. Allocation of 
Resources in Agricultural Research. Cairo: 
Ministry of Agriculture, November 1983. 

0266 	 UNESCO. National Science Policies in Africa. 
Science Policy Studies and Documents No. 31. 
Paris: UNESCO, 1974. 

0308 	 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. 

0360 	 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-4 September 1971. 

0395 Oteifa, 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 Agrictutural Research Systems and 2nd 
IFARD Global Convention, IFARD/EMBRAPA, 
Brasilia, Brasil, 6-11 October 1986. 

0407 	 Centre International de lautes Etudes 
Agronomiques Mtcditerranennes. "S6minaire sur 
l'Orientation et lOrganisation de laRecherche 
Agrononique dans les Pays du Bassin 
Mditerranen, Istanbul, 1-3 December 1986." 
Centre International de Ilatites Etudes 
Agronomiques M'diterran'ennes, Paris, December 
1986. Mimeo. 

0409 	 EI-Sharkawy, Ahmed. "Les Systomes de 
Recherche Agricole en Egypte." Paper presented 
at the S6minaire sur l'Orientation et 

rOrganisation de la Recherche Agronomique
dans les Pays du Bassin M6diterran6en, Centre 
International de Hautes Etudes Agronomiques
M6diterran~ennes, Istanbul, 1-3 December 1986. 

0422 	 Casas, Joseph. "Les Ressources Huraines et 
Financii res dans les Pays du Bassin 
M6diterran6en." Preliminary table. ISNAR, The 
Hague, 1986. Mimeo. 

0532 	 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 
Countries of Africa. Paris: UNESCO, 1970. 

0744 	 Agricultural Research Centres: A World 
Direc!oty of Organizations and I'rogianmnes. 
Eighth Edition, Two Volume,'. Harlow, U.K.: 
Longman, 1986. 

0747 ISNAR. International Workshop Agriculturalon 
Research Management. Report of a workshop. 
The Hague: ISNAR, 1987. 

0751 	 Shehata, A.H. "Agricultural Research System in 
Egypt." Paper presented at the International 
Workshop on Agricultural Research 
Management, ISNAR, The Hague, August 1987. 

0831 FAO. Report of an Expert Consultation on 
Agricultural Extension and Research Linkages in 
the Near East, Amman, Jordan, 22-26 July 1985. 
Rome: FAO, 1985. 

0865 	 Oram, Peter. "Agricultural Research Objectives
and Priorities: Const.aints 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. 

0886 Evenson, Robert E., and Yoav Kislev. "InvL..tment 
in Agricultural Research and Extension: A Survey
of International Data." Economic Development
and Cultural Change Vol. 23 (April 1975): 507
521. 



El Salvador
 

Personnel 

Period/Year PhD MSc BSc 

1960-64 .. 
1965-69 ... 
1970 
1971 
1972 ... 
1973 
1974 ..... 
1975 
1976 
1977 ..... 

1978 
1979 
1980 ... 
1981 .. 
1982 
1983 
1984 
1985 .. 
1986 ..... 

1)60-64: 1965-69:1965 & 1966 

Expenditure 

Current L.,CU Constant 1980 
l'eriod/Year (millions) LCU(millions) 

1960-61 .. 
1965-69 1.459 3.819 
1970 .. 
1971 
1972 1.733 4.311 
1973 2.156 4.878 
1971 .. 
1975 
1976 3.380 5.216 
1977 4.133 5.382 
1978 5.363 6.929 
1979 5.433 6.160 
1980 5.873 :.873 
1981 .... 
1982 .... 
1983 ...... 
1984 ...... 
1985 ...... 
1986 ...... 

1960-64: 1965-t9:1965 

Subtotal Expat Total Source 

49 10 
67 10 

.... 77 10 
75 10 

.. 80 10 

107 14
 

106 209 

LCLI = Salvadoran Colones 

Constant 1980 US$ (millions) 

Atlas PPP Source 

1.465 2.897 10
 

1.654 3.270 10 
1.871 3.700 10 

2.0(01 3.956 209 
2.065 4.082 209 
2.658 5.255 209 
2.363 4.672 209 
2.253 4.454 209 
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Personnel Comments: the same abbreviation. Then, in 1986 the 
'Centro Nacional de Tecnologia Agropecuaria' agricultural extension division was separated
(CENTA), or more precisely its Research from CENTA, leaving only research and seed 
Division, is the key agricultural research unit production in its mandate. 
within the Ministry of Agriculture and Livestock Although CENTA is the key research 
(MAG). According to source 835, CENTA was institute within MAG, several other directorates 
established in 1972. The research activities which c,'MAG conduct research, or have a research 
were performed by MAG's former Directorate of institute. According to source 381, the following
Agricultural Research were integrated into research institutes are linked with MAG: ISIC, 
CENTA, along with other MAG activities such as CENDEPESCA, CENREN, and CDG. In addition,
seed production, extension, and agricultural several non-MAG organizations are mentioned 
education. In 1977, education was separated by source 208 to be involved in agricultural
from CENTA. In 1982 there was an attempt to research. These include the Faculty of Agriculture
integrate research under the other directorates of of the El Salvador University, Cooperativa
MAC with CENTA into a new organization Algodenera, and INAZUCAR. 
called 'Instituto Salvadorefio de lnvestigaciones The indicator series only includes CENTA 
Agrarias y PesC]ueras' (ISIAP). lowever, and ISIC, for which reasonable time-series data 
according to source 835, this attempt failed; only are available. The table below gives an overview 
the name of CEN''A , was (slightly) changed of how these figures have been constructed. 
into 'Centro de Tecnologia Agricola,' still using 

1965 196 1970 1971 1972 1973 1977 1980 1982 1983 1986 

CENTAa 
ISIC 

33 
16 

32 
1171 

46 
1211 

55 
1221 

52 
1231 

56 
1241 

78 
1291 

74 
32 

65 
NA 

85 
NA 

80 
NA 

Total 49 '49 67 77 75 80 107 106 NA NA NA 

Source 10 10 10 10 10 10 14 209 27 17 381 

[I = estimated or constructed by authors. 
a. Before 1972 the figures represent the Research Directorate of MAG. 

Expenditure Comments: 
The institutional coverage of the expenditure The table below gives an overview of how the 
series corresponds with the personnel figures. expenditure figures have been constructed. 

1965 1972 1973 1976 1977 1978 1979 1980 1983CENTA a 0.978 1.230 1.650 2.865 3.108 3.548 3.647 3.960 5.070 

ISIC 0.481 10.5061 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 2( 209 209 209 17 

11 = estimated or constructed by authors. 
a. Bcfore 1972 the figures represent the Researcih Directorate of MAG. 



167 

Acronyms and Abbreviations: 
CDG: Centro de Desarrollo Ganadero 
CENDEPESCA: Centro dce Desarrollo Pesquero 
CENREN: Centro dce Recursos Naturales 
CENTA: Centro Nacional de Tecnologia Agropecuaria 

(Centro de Tecnologfa Agricola) 
INAZUCAR: unknown 
ISIC: Instituto Salvadorefio de Investigaciones del Caf6 
MAC: Ministerio de Agricultura y Ganaderia 

Sources: 
0010 Boyce, James K., and Robert E.Evenson. National 

, qDeveloping
and International Agric~dtural Research aln 
Extension Programs. New York: Agricultural 
Development Council, Inc., 1975. 

0014 	 Judd, M. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mineo. 

0209 Cent-) Nacional de Tecnologia Agropecuaria -
Ministerio de Agricultura y Ganaderia El 
Salvador. "Informes Sobre Actividades de 
Investigaci6n y Extensi6n Agropecuarias 
realizadas por Instituciones del Sector liblico 
Agropecuario." Docuniento para el Proyecto 131D-
IICA-lowa State University. IICA, San Andrs, 
Coiombia, 1980. Mimeo. 

Additional References: 
0001 	 Trigo, Eduardo J., al Martin E. Pifieiro. "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 Ilague: ISNAR, 
March 198-1. 

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. 

0017 	 ISNAR, IFARD & AOAD. Survey of National 
Agricultural Research Systems: Unpublished 
Questionnaire Responses. ISNAR, The I lague, 
1985. 

0027 	 Harvey, Nigel, ed. Agricultural Research 
Cen,tres: A World Directory of Organizations and 

Programmes. Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0053 Pificiro, Martin, and Eduardo Trigo, eds. Caibio 
T&nico en elAgro Latino Americano - Situaci6n y 
Perspectivas en laDdcada de 1980. San Jos6: 
IICA, 1983. 

0073 	 Cram, Peter A., and Vishva Bindlish.
 
"Investment in Agricultural Research in
 
Developing Ccunlries: Progress, Problems, and
 
the Determination of Priorities." IFPRI,
 
Washington, D.C., January 1984. Mimeo.
 

0095 FAO - CARIS. Agricultural Research in
 
Countries - Volume 1: Research
Institutions. Rome: FAO - CARIS, 1978. 

0165 	 Evenson,R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0172 	 Trigo, Eduardo. Background material ISNAR, 
The Hague, n.d. 

0208 	 Segura, M. "Diagn6stico ie]a hnvestigaci6n 
Agropecuaria en el Istmo Centroamericano." 
IICA, Guatemala, 1979. Mimeo. 

0381 	 Marroquin, Victor Ren6. La Investigaci6n 
Agricola Salvadorefia." Paper presen ted at 
Curso-Tallcr sobre la Administraci6n de Ia 
lnvestigaci6n Agricola, Panama City, 14-25 July 
1986. 

0835 	 Garcia Berrios, Carlos Mario. Personal 

communication. Centro de Tecnologia Agricola. 
San Andr3s, El Salvador, March 1988. 

0836 	 Garcia Berrios, Carlos Mario, and Victor Manuel 
Rodriguez A. "Estructura, Logros y Objetivos." 
Centro de Tecnologia Agricola - Divisi6n de 
Investigaci6n Agricola, San Andr6s, El Salvador, 
December 1987. Mirneo. 

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. 

0886 	 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. 



Ethiopia
 

Personnel 

Period/Year Ph D 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 

1 
1 
4 
4 
5 
4 
3 
3 
5 
5 
5 
7 
9 

12 
15 
15 
17 

6 
5 
4 
6 
9 

13 
7 
4 

19 
20 
22 
26 
35 
44 
52 
55 
60 

10 
15 
20 
19 
16 
9 
18 
25 
33 
37 
31 
51 
65 
74 
87 
102 
153 

17 
21 
28 
29 
30 
26 
28 
32 
57 
62 
58 
84 
109 
130 
151 
172 
230 

23 
26 
28 
28 
29 
22 
19 
9 

22 
15 
17 
15 
12 
2 
2 
1 

10 

10 
33 
40 
47 
56 
57 
59 
48 
47 
41 
79 
77 
75 
99 

121 
132 
156 
173 
240 

10 
10/175/618 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
383 

1960-64:1961 1965-69: 1966,68 &69 

Expenditure 
LCLI = Birr 

Period/Year 
Current I.CU 
(millions) 

Constant 1980 
LCU(nill ions) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

1960-61 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

1.914 
1.725 
1.704 

2.96A 
2.347 
3.413 
3.154 
5.067 
6.211 
6.695 
7.180 
6.926 
7.9,18 
8.172 
8.169 

10.414 
11.866 

3.049 
2.544 
2.575 
4.505 
3.472 
4.612 
4.291 
6.488 
7.034 
7.047 
7.238 
6.926 
7.650 
7.759 
7.464 
9.364 
9.)03 

1.564 
1.305 
1.321 
2.310 
1.780 
2.365 
2.201 
3.327 
3.607 
3.614 
3.712 
3.552 
3.923 
3.979 
3.827 
4.802 
5.078 

4.222 
3.523 
3.566 
6.237 
4.807 
6.386 
5.942 
8.983 
9.739 
9.758 

10.022 
9.590 

10.593 
10.744 
10.334 
12.966 
13.712 

589/48 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 
772 

1986 

19601-64: 1965-69: 1966 &69 
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Personnel Comments: 
The figures given by source 772 represent the 
'Institute of Agricultural Research' (IAR) only. 
For the observations in earlier years (except 1969 
which includes IAR only) it is not clear which 
institutes are included, but 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 research and 
fisheries, forestry, and veterinary research. IAR is 
the principal agricultural research institute in the 
country. There are, however, a considerable 
number of other institutes which undertake 
some agricultural research. The following were 
identified: Forestry Resources Institute (12 
researchers i 1982, source 27), TendalhoAgricultural lDevelopment Enterprise esearch 

Section (4 researchers in 1982, source 27), IEIMVT 
- Imperial Veterinary Institute (5 researchers ill 
1969/1970, source 532, and 8 reseaz:Ihers in 1985, 
source 228), Arsi Rural )evelopment Unit (8 
researchers in 1976, source 95), and Agronoinic 
Research and Advisory; Unit of the State al'insDevelopment Authority 01 researcher in 1976,i 

source 95). 

Expenditure Comments: 
The figures given by source 589, 4t8, and 772 refer 
to IAR only. 

Acrony'ms and Abbreviations: 
IAR: Institute of Agricultural Research 
IEMVT: Institut d'Elevage et de MWdecine Vtcrinaire 

des Pays Tropicaux 

Sources: 
0010 Boyce, James K., and Robert F. Evenson. National 

aid International Agricu tural Research and 
Extensioni Programs. New York: Agricultural 
Development Council, Inc., 1975. 

0(08 	 Shawel, Haihl, and Akalu Ne',Vo. "The Impact 
of the Collaborationi between the hiternatotnal 
AgricuIt ural Research System and the Not ional 
Agricultural Research System in Illiopia." 
CGIAR, Washington, I D).C.,Icember 198.1. 
Mimeo. 

0175 	 Cooper, S G.C. Ax'iculIt ral Rx'search i 
Tropical , rica. Kanpala: Fast African 
Literattre liireau, 1970. 

0383 	 ISNAR. "Tables Prepared by the Ethiopia
 
Review Team." ISNAR, The Hague, 1986.
Mimeo. 

05 	 Kasapi,Mimeso.enssSamuel. de Recherche 

Agricole dlans 34 Pays d'Afrique Tropicale. Paris: 
Centre de D6veloppement de 'OCDE, 1976. 

0618 Institute of Agricultural Research (IAR). Report 
for the Period April 196) to Marci 1970. Addis 
Ababa: IAR, 1070.{!772 	 Debela, Seine. IPersonal communication. General7 Manage, institeteof Agr ictl ReeaManager, Instittute of Agricultural Rxesearch. 
Addis Ababa, January 1988. 
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Report from a SAREC workshop, 10-17 

September 1979. 'art 1: Background Documents; 
Part IH:Summary and Conchisions. Sweden: 
SAREC, 1980. 
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Fiji 

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 .. ...
 
1976 
 ... 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 7761982 1 8 18 27 9 36 776
1983 1 8 19 28 7 35 7761984 2 8 22 32 6 38 776
1985 2 9 25 36 6 42 776

1986 2 11 27 
 40 10 50 776 

1960-61: 1965-69: 1965 & 68 

Expenditire LCU = Fiji Dollars 

Constant 1980 US$ (millions)
Current LCU Constant 198)

Period/Year (millions) LCU(millions) Atlas PPP 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 7231981 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 7231984 3.200 2.713 3.104 5.372 7231985 3.730 2.923 3.345 5.789 7231986 5.010 ...... 723
 

1960-64: 1965-69: 
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Personnel Comments: 0776 
The time series includes research executed by the 
Research Division, the Animal Health and 

Production Division, and the Fisheries Divisionoff teAgicuturMnisry an Fiseris, lusAdditional 
of the Ministry of Agriculture and Fisheries, plus 0016
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 0017 
College of Agriculture, and the University of the 
South Pacific. Source 242 reports, for 1980, a total 

of 25 teacher-researchliers at these two educational 
 0026 

establishments. 

0027 
Expenditure Comments: 

The institutional coverage of the expenditure 
indicators corresponds with the personnel series. 

e S 0038The Sugar Cane Xesearch Ist itute, which for 
consistency was excl uded, spent F$ 900,000 ill1983, 
source 17; and F$ 1,000. 00 in 1985, source 723. 

Sources: 0042 
0095 FAO CAI1RS. Aticultwoal Rewstrt/ in 

Deilopin,, Ct inttii's - Volumt I: Rt 'qearch 
Institutions. Romw: FAO CARIS, 19'78. 

0243 Commonwealth Agricultural Bureau\ (CAB). 0073 
List of Resrtc/h Workcrs in tlit AyericulturaI 
Sciences in the Ct'01oonacalth t d illthe 
Rqublic of rheland 1978. Slough, ngIa ind:(AL, 
1978. 

02,14 Comnuwnweal th gricult iiralBureaux (CAB). 0163 
List of Resea,'c/ Workers in flit,A,'ricullural 
Sciences init/ie Cotiona'calth am inthe 0186 
Republic of Ireland 1975. Sh mugh, EnglaniL: CAB, 
1975. 0242 

0279 Commonwealth Agricultural Preau\ (CAB). 
List of Restirch Workers in tlit' A,ricultural 
Sciences in tie Comnonitwealth anid in tlie 
Rtpuitlic of Ireland 1972. Slough, Eogland: CAB, 0287 
1972. 

0285 Commonwealth Agricultural Bureau\ (CAB). 
List of Research Workers in flit' A,\'ictulurilI 
Sciemces initl- Colmnopnlealth 1i11tail fit 
Republic of Irtlahd 1969. Slough, Fingland: (AB, 0732 
1969. 

0286 Commonwealth Agricultural Bureatlx (CAB). 
List of Research Workers ii A,riculture, Aninial 
Health and Forestry in the Comimonwealth ant 0771 
in the Republic of icland 1966 . 1ough, England: 
CAB, 1966. 

0723 Fernando, L.I I. "South Pacific NARS Resource 
Commitment Survey." AD13 and ISNAR, The 
Hague, 1987. Mimeo. 

Sivan, P. Personal communication. Director of
 
Research, Ministry of Primary Industries.
 
Nausori, Fiji, January 1988.
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Finland
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expal Total Source 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

...... 

.... 

..... 

........ 

.. 

..... 

.. 

...... 

.... 

.. 

.. 

.. 

...... 

...... 

... 

284 

320 

355 

349 

365 

410 

398 

411 

10 

609 

609 

609 

609 

609 

609 

609 

1960-64: 1965-69:1969 

ExpendiIu re LCU Markka 

Period/Year 
Current LCU 
(millions) 

Constant 1980 
LCU(millions) 

Constant 1980 US$ (millions) 

Atlas PIP Source 

1960-64 
19(5-4;.-
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

.. 

31.920 

31.120 
37.085 
43.650 
50.360 
65.670 
81.420 

108.870 
103.780 
128.190 
141.700 
163.710 
189.070 
195.1,10 
213.610 
232.860 
267.880 

97.615 

85.260 
93.649 
96.571 
91.067 

103.744 
114.194 
138.688 
122.671 
139.945 
141.700 
146.957 
155.613 
147.721 
148.443 
152.595 
167.530 

24.989, 

21.827 
23.974 
24.722 
23.313 
26.558 
29.233 
35.504 
31.404 
35.826 
36.275 
37.621 
39.837 
37 817 
38.001 
39.064 
42.887 

20.968 

18.314 
20.116 
20.744 
19.562 
22.285 
24.529 
29.791 
26.350 
30.061 
30.438 
31.567 
33.426 
31.731 
31.886 
32.778 
35.986 

10 

601/609 
601/609 
601/609 
601/609 
601/609 
601/609 
601/609 
601/609 
601/609 
601/609 
601/609 
601/609 
601/609 
601 
601 
601 

1960-64: 1965-69:1969 
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Personnel Comments: postgraduates. This latter category includesThese figures represent scientist years and doctors, which are equivalent to PhD, andinclude both university and non-university licentiates, which have (according to source 507) apersonnel. The figures are - according to source degree equivalent to something between MSc and507 - exclusive of vete,'inary research but do PhD. The graduate category includes onlyinclude forestry research, which constitutes a candidates which are equivalent to a MSc (sourcesignificant proportion of the total agricultural 507). No BSc level is provided for in the statistics.
research activity in Finland. Becatuse tile reported categories could not readilyThe table below shows how the time series be Made cominmi ensurabIe with the staindard
has been constructed. The number of r,',e'archers indicator series categories, a degree-level
has been broken dcown in to grat1natcs and breakdowni was not attempted. 

1971 1IQ73 1N75 1977 
1'-(GC Tot. IP-(; (; Tot. P-C ; Fot. P-G G Tot. 

Government & INP'l 82 I'SO 2o2 
 1) 206 2()7 91 11)7 291 105 201 306Universities'' 121)1 1211 I 5s 121)] S11sl 12011291 12'01 1581 1291 1301 1591 

TotalI 111 2 320 12) 235 355 123 22n 3.19 134 23 365 

1970 1981 1983 

I-C (; Tot. 1'-C, G Tot. 1'-G G Tot. 

Government &PNI' 116 235 351 106 233 339 102 250 352Universities" 1291 1301 151l 1291 1301 [591 1291 1301 1591 
Total 1.15 2o5 .110 135 263 398 
 131 280 411
 

[I= estimated or cns(rictod by ,tithors.

PNP = l'rivate Nonprofit.

P-G = Postgraduates MDoctors and Iicc'ntiat's).
 
G = Gradtat's (Cantdidates).
 
a. Source 609. 

Source 60) provides, for tile years 1973, 1975, and and Fishing" (source 601) which includes all1977, the total number of researchers at public funding of agricultural research except foruniversities involved in agricultu ral research, universities. General university funds are, byFlFEs for these years were constructed using the convention, placed u nder tile objective
proportion of total researchers to ]I's as given 'Advancemcnt of Science' and no breakdown
 
for the year 1971 (i.e., 38%). The university figures 
 into objectiv's like 'Industries, Agriculture,for the years 1971), 1981, and 1983 are Forestry, ancd Fishing' is provided. To calculateextra polations. the university component, another source was 

used, namely, "R& D Expenditures in the HigherExpenditure Comments: Education and P'rivate Nonprofit Sectors: HigherThese expenditure figur,,s are based on two Education - Agricultural Sciences" (sources 602 
sources. One is "Public Funding of R & D by and 609). Although the definitions used bySocio-Economic Objective: Agriculture, Forestry sources 601 and 602/609 differ to some degree and 
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therefore incomplete 	 coverage or double- The table below gives an overview of how 
counting of certain items may occur, it is probably the expenditure indicators have been constructed. 
the best estimate that is possible. 

1971 1972 1973 1974 1975 1976 1977 1978
 
Public Funding 28.60 33.70 39.40 4-1.90 59.00 7,30 99.30 
 92.70
 
Universities 2.52 13.391 -1.25 
 [5.461 6.67 18.121 9.57 111.081 

Total 	 31.12 37.01) -13.65 50.36 65.67 81.42 108.87 103.78 

Source 	 601 601 601 601 601 601 601 601 
609 6tL) 609 609 609 609 609 609 

1979 1910 1981 1982 1983 198-1 1985 1986
 
Public Funding 
 115.60 126.80 146.50 1 9.55 173.30 189.70 206.80 237.90
 
Universities 12.59 
 1.l,901 117.211 119.521 21.8.4 123.911 126.061 129.981 

Total 	 128.19 1-11.7 163.71 189.07 195.1.1 213.61 232.86 267.88 

Source 	 601 601 601 6(11 601 601 6(01 601
 
60) 601) 609 609 6)2
 

I I = estimated or constructed 	by authors. 

Sources: 0376 FAO. FoorFenth FAO Resional Conference for
0010 Boyce, James K., and Rolbert IF.Evenson. National Europe, Reykjavik, Iceland, 17-21 September

I!ermtional ,pan h oiult oral Rest'arch andl 1984: Research in S upport of Agricultural Policies
 
lxtens ion Irogram. Newiv York: Agricultural iii Europe. Rome: FAO, 198.1.
 
Development Council, Inc., 1975. 
 0-129 	 Sumelius, John. "The Returns to Investments in

06(1! 	 OECD - STIID Data Bank. "l'ublic F:indiig of Agricultural Research in Finland 1950-1984." 
R&D by Socio-l-conomic Objective." Ta bles. Journal of Asricultural Scien ce in Finland Vol. 59,
OECD, Paris, April 1987. Mimo. No. 4 (1987): 251-354. 

(1609 Central Statistical Office of Fiflaid. Research (-173 OECD. Science and Technology Indicators: Basic 
Activity. Official Statistics of Finland Statistical Series - Volume A: The Objectives of 
XXXVIII:1-7, bi-anmally 1971-1983. Hlelsinki: Government R&D -utnding 1974-1985. Paris: 
Central Statistical Office of Finland, various OECD, May 1983. 
years. 0474 OECD. Science and Technoloxy I'ators: Basic 

Statistical Series - Volume A: The Objectives of 
Additional References: Govermnent R&D, 1969-1981. Paris: OECD, July

0021 OECD. OECL) Science aml Tech nology Inlicators. 1981. 
Paris: OECD, 198-1. 1507 Sumelius, John. Personal communication. 
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UNESCO, 1983. Helsinki, Finland, December 1986.
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0165 	 Evenson, R.E., and Y. Kislev. Agricultural by OECD Member Couitries, International 
Research anl Productivity. New Ilaven: Yale Statistical Year 1971 -- Volume 5: Total Tables, 
University Press, 1975. Statistical Tables and Notes. Paris: OECD, 

August 1974. 
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Paris: OECD, 1986. 
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in Agricultural Research and Extension: A Survey 
of International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 



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 404 
1975 1635 4t0 
1976 .. 1730.. 404 
1977 ...
 1810 404
 
1978 ... 1871 404
 
1979 ...
 1928 404
 
1980 2017 404 
1981 ..... 2068 404 
1982 
 ... 2166 404
 
1983 
 2386 404
 
1984 ... 2592 404 
1985 ... 2593 404
 
1986 .. 2750 853 

1960-64:1960 1965-69: 1966 &68 

Expenditure LCL = French Francs 

Constant 1980 US$ (millions)
Current [CU Constant 1980 

Period/Year (millions) LCU(millions) Atlas PI'P Source 

1960-64 76.270 259.633 58.473 ,18.856 282/552/533
1965-69 169.897 199.,187 112.,492 93.990 533/444 
1970 20-1.600 654.950 1,17.504 123.244 404 
1971 368.700 863.466 191.465 162.481 404 
1972 367.900 812.1,11 182.906 152.823 40 
1973 156.000 932.515 210.016 175.475 404 
1974 528.300 972.928 219.118 183.079 404 
1975 621.900 1009.578 227.372 189.976 404 
1976 721.800 1067.751 240.473 200.922 404 
1977 798.300 1078.784 242.958 202.998 404 
1978 874.700 1073.252 241.712 201.957 404 
1979 1031.600 11,18.775 258.721 216.169 404 
1981) 1183.500 1183.500 266.5,12 222.703 404 
1981 1367.500 1227.558 276.464 230.994 404 
1982 1561.5(00 1255.225 282.695 236.200 404 
1983 1780.(00 1303.367 293.538 2,15.259 404 
1984 1905.278 1298.758 292.499 2,14.392 404 
1985 20M.161 1330.191 299.579 250.307 405 
1986 2230.6(00 1373.153 309.264 258.311 853 

1960-64: 1960, 61, 62, 63 & 64 1965-69: 1965, 66 & 68 
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Personnel Comments: 
These figures refer to 'Institut National de la 
Recherche Agronomique' (INRA) only. They 
include both "chercheurs" and "ing6nieurs". In 
several sources only "chercheurs" are classified 
and counted as researchers, while other sources 
indicate that "ing'nieurs" sliould also be 
classified as researchers and counted as such. 
INRA is the main agricultural research 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, tl,, most important 
institute is CEMAGREF. CEMAGREE, was created 
in 1982, or t here aboo t, t h roui y Ih tIle 
amalgamation of CNFELM A and CE NAIE N 
(formerl y C R i GR). In 1986 C IMAG EF 
employed, according to soturce 537, 4160 
"chercheurs el ing(nieurs". Earlier inbservations 
(source 283 and 4.11) for C NIlMA and CIRAF-R 
give onl; the number of "cherchieurs" working; in 
the institute. In contrast to INRA, wihich has a 
somewhat more independent status, CFMAGRE; 
(and previously CNI:.IMA and CL1AEIR) is 
under the direct control of the Ministry of 
Agriculture. INRA is formally under the control 
of both the Ministry of Agriculture and the 
Miniktry of Science and Iducaition. 

In addition to researcliers within these two 
public, noneducational, agricultural research 
organizations, one can identify, according to 
source 422, about 500 full-time elalet (lI'*) 
agricultural researchers within the higher 
education systern in 1986. There are relatively 
strong links be'ween the higher education system 
and INRA. Around 1980, accoidin, to source 283, 
59 of the 121 agricultural and veterinary facilties 
were associated with INRA and enploye.l INRA 
research workers. On the basis 
provided by source 283, there was an estiited 
417 F"E agricultural researchers working in the 
higher education system around 1980. 

of the It,gtyes,-,~ \d'lExprimentation du Machinisme Agricole 

INRA, CEMAGREF, and 
education system are involved 

activities in the strict sense of the 
are, oiowever, a large number 
nonprofit) organizations which are 

the higher 
in research 

word. There 
of (private 
involved in 

so-called "Recherche et D6veloppement". 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 
nandate, they are no! included in the Indicator 

Series for France. During the early eighties, both 
organizations employed about 700 researchers 
each (sources 656 and 373), of which more than 
half were stationed overseas. 

Expenditures Comments: 
The expenditure figures refer to INRA only. 
CEIMAGREF was reported to have spent FF13.270 
million in 1969 (CNEEMA and CERAFER 
source 4,14) and Ff228.200 million in 1985 (source 
411). No expenditure figures are mentioned for 
the higher education 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 
ACHl'A: A!;sociation de Coordination Technique des 

Industries Ag o-alimentairesCFMAGREF: Centre National du Machinisme Agricole,du GC'nie Rural, des Eaux et .ar'ts 
CERAFER: Centre National d'Etudes Techniques et de 

Recherclies Tecliques pour I'Agriculture, les 
Yor0ts et l'Equipenient Rural 

CIRAD: Centre de Cooperation Internationale en 
Recherche Agronomique pour I D6veloppement

CNEIMA: Centre National dEtudes et 

, 

G(3nie Rural 
GERDAT: Groupement d'EtUdes el de Recherches pour 

le Dcveloppernent de I'Agronomie Tropicale 
INRA: InstitutI Natienal de laRecherche Agronomique 

CREGR: Centre de Recherch et d'fxp6rimentation du 

ORSTOM: Office de laRecherche Scentifique etTechniqeOttre Mer
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"Monograph on the Organization of Agricultural5:ThTalsPri:OCJn193 

Sources: 1984: Research in Support of Agricultural Policies 
0282 EEG. De Organisatie van het Landbouwkundig in Europe. Rome: FAO, 1984. 

Onderzoek in de Landen van de EEG. EEG Studies,
Srie Landbouw 9. Brussels EE, 1963. 

0403 Institut National dc la Recherche Agronomique
(INRA). Rapport ,!'ActiviWd 1985. Paris: INRA, 

040.1 lnstitut National de la Recherche Agronomique 1985. 
(INRA). Analyse Retrospective des Moyens de 0407 Centre International die Hatutes Etudes 
l'INRA de 1970 a 1985. Paris: INRA, 1986. Agronomiques Mditerran6ennes. "Seminaire stir 

0405 Institut National de la Recherche Agrononmique l'Orientation et l'Organisation de la Recherche 
(INRA). INRA 1986. Paris: INRA, 1986. Agronomique dans les Pays du Bassin 

0-144 UNESCO. La P:llitique S,- 'ntifi(Ij
/'Organisation I, a Rc hrche ii 

ct 
':ince. t des 

Mditerranen, Istanbul, 1-3 December 1986."
Centre International de Hautes Etude,: 

et Documents (!e Ioli!iqtie Scientifi ti No. 24. Agronomiques Mditerran6ennes, Paris, December 
Paris: UNESCC, 1971. 1986. Mimeo. 

0537 Institut National de la Recherche Agronoinique 0411 Conesa, A.P. "Qucaltc ,e! pccte'a- Dispositi, 'e 
(INRA). I.'hnstitu N'tional dc la Rxchirche 
Agronoique, Edition lii 20c An if'rsairt 1946--

Reche;'che Agricole et Ag; :-Alimentaire en
France." Paper presented at the S6minaire sur 

1966. Paris: INRA, 196 . lOrientation et t'Organisation de la Recherche 
0552 OECD. Countrg R';orts on thc ()r,anisahon of Agronomique dans les Pays dlu Bassin 

Scientific Ri';'arch: Iranc'. Pa ris: O!CD, Mav McditerranCen, Centre International de Hautes 

0853 
1964. 
C:',!';,Joseph, id lfred ('OIesa. "Bref Aper li 

Eludes Agronlomiques M'diterran16eCIs, Istanbul, 
1--3 December 1986. 

IU Systeme Fralais de Rechicrcle Agricole it 0422 Casas, Joseph. "Los Ressources I-lumaines et 
Agro-,I.i men taire." Centre Internatiotal ties Financicres Jans les l'ays ill Bassin 
Ilautes EtIlde's AA r,\ g iulIe, tera , s MlditerranOen." l'reliminary table. ISNAR, The 
(CI tEAMN), Paris, September 19S7. NIimeo. I-tagu', 1986. MNimeo. 

0423 Casas, Joseph. "Dispositif de Recherche
litional References: Developpement Lil Secteur Agricole - Les Budgets 

00 10 ooyce, James 1K.,anit Robert F. Eveisii. National 
il In ternational Agricultural WR' 

Extension Prograis.New York: Agricultural 
0473 

des Organismes." ISNAP,, The 1lague, 1986. 
M imeo. 
OECD . ico cc and Techi loy Indicatr: Basic 
Stti6OEClSci'e a V olo ATeictis of 

(1014 
Development Council, Inc., 1975. 
Judd, M. Ann, James K. loyce, and Rob'rt I. 

Stalilinil Series - Volume A: The Objctives 

Givcritient R&D Funding 1974-1985. Paris: 
Of 

Lvenson. "Investing in Agricultural Supply." 
E1conomic Growth Center, Yale University, New 0)474 

OECD, May 1983. 
OFCD . Scien ic and 'FechnoliiIdctos aiStatiOCal8iL's a V ol :y bjicators:Basic 

Ilaven, Connecticut, 1983. Mineo. Statistical Series - Vol-9e A: The Objectives of 
0022 UNESCO. Statistical Yearbook 1983. Paris: Goernment R&D, 1969-1981. Paris: OECD, July 

0027 
UNFSCO. 1983. 
Harvey, Nigi't, e'd. Agricultural Research 0509 

1981. 
OECD. Survey of the Resources Devoted to R&Db EDMme onrei rraiia 

Centres: A World Directory of Orainizations and by O'CD Me ber Countries, Fttrnational 
Programmes.Seventh Edition, Two Volumes. Statistical Year 1971 - Votei 5: Total Tables, 
Harlow, U.K.: Longman, 1083. Statistical Tables and Notes, Paris: OECD, 

0095 FAO - CARIS. Agricc.l-tural Research in 
Developing Coun tries - Voilume 1: ResearchDeitlti 
Inst itutions. Rome:InsttutonsFAO - CARIS,Rom: 1978.178.DevotedFO -CA~l, 

0510 
August 1974. 
OECD. International Survey of the Resources qjipj bCEOMmr 

to R&D in 1967 by OECD Member 

1)165 

0283 

Evenson, RE., and Y. Kislev. Agricultiral
R Producti . I5:nd

University Press, 1975. 
Eurolai Economic Commnty (EEC). 
1)28 raphcon iic Organizaion (EE f c t l 

0511 

Countries, Statistical Tables and Notes - Volume 
Total Tables. Paris: OECD, August 1971).OECD. InternationalSurvey of the Resources 

Devoted to R&D in 1969 by OECD Member 
Countries, Statistical Tables and Notes - Volume 

Research." EEC, Brussels, 1982. Mimeo. 5: Fotal Tables. Paris: OECD, June 1973. 
D6veloppement de t'Agronomiec Tropicale 0512 OECD. Survey of the Resources Devoted to R&Dby OECD Member Countries, International 
(GERDAT).ppnralRapportd'AcrivietTr pour Statistical Year 1973 - Volume 5: Total Tables, 
1982. Pa Raps: 1983. Statistical Tables and Notes. Paris: OECD,GERDAt, 

0376 FAG'. Fourteenth FAO Reion Conference for September 1976. 
Europe, Reykjavik, Iceland, 17-21 September 0513 OECD. International Survey of the Resources 

Devoted lo R&D by OECD Member Countries, 
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International Statistical Year 1975 -
International Volume: Statistical Tables and 
Notes. Paris: OECD, March 1979. 

0514 	 OECD. A Study of Resources Devoted to R&D in 
OECD Momber Countries in 1963/64, 
International Statistical Year for Research and 
Development - Volume 2: Statistical Tables and 
Notes. Paris: OECD, 1968. 

0530 OECD. 'JECD Science and Technology Indicators 
No. 2 - R&D, Invention and Competitiveness. 
Paris: OECD, 1986. 

0535 	 Commissariat GOncral du Plan d'Equipement et 
de la Productivit6. 5e Plan de D~veloppement 
Economique et Social - La Recherche Scientifique 
et Technique, Tome 1. Paris: Commissariat 
G6n6ral du Plan d'Fquipement et de Ia 
Productivit6, 1970. 

0537 	 Centre National du : :achinistne Agricole, du 
G6nie Rural, des Eaux et des For~ts 
(CEMAGREF). Programmationdes Activns 
CEMAGREF 1986-1988. Antony, France: 
CEMAGREF, October 1986. 

0553 OECD. Reviews of National Science Policy:
France.Paris: OECD, 1966. 

057,4 OECD. Intellectual Investment in Agriculture for 
Economic and Social De'vlopnient. 
Documentation in Food and Agriculture No. 60. 
Paris: OECD, 1962. 

0601 	 OECD - STiID Data Bank. "Public Funding of 
R&D by Socio-Economic Objective." Tables. 
OECD, Paris, April 1987. Mimeo. 

0602 	 OECD - STlID Data Bank. "R&D Expenditure in 
the Higher Education and Private Non-Profit 
Sectors." Tables. OECD, Paris, April 1987. 
Mimeo. 

0606 	 EUROSTAT. Government Financing of Research 
and Development 1975-1984. Luxembourg: Office 
des Publications Officielles des Communaut6s 
Europ6ennes, February 1985. 

003 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 Research Unit, University of Sussex, 
October 1986. 

0706 EUROSTAT. Government Financing of Research 
and Development 1975-1985. Luxembourg: Office 
for Official Publications of the European 
Communities, 1987. 

0852 Evenson, Robert E., and Yoav Kislev. Investment 
in Agricultural Research apid Extension: A Survey
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0875 	 Botchet, Freoeric C. "An Analysis of Sources of 
Growth in French Agriculture 1960-1984." PhD 
diss., Virginia Polytechnic Institute and State 
University, Blacksburg, Virginia, August 1987. 

0886 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Research and Extension: A Survey 
of International Data." Economic Deve.opment 
and Cultural Change Vol. 23 (April 1975): 507
521. 



French Polynesia
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960- 4 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 3 38 
1982 
1983 
1984 
1985 
1986 

1960-64: 1965-69: 

Expenditure LCU = CFPFrancs 

Constant 1980 US$ (millions)
Current LCU Constant 1980 

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

1960-64
 
1965-09 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980 
1981 
1982 
1983 
1984 
1985
 
1986 

1960-t: 1965-69: 
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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. 

Agronomiques Tropicales et des Cultures 

Vivrires' (IRAT). Its staff consisted in 1981 of an 

Consultants' Report to the Asian Development 
Bank (two volumes). Manila: Asian Development
Bank, June 1981. 

agronomist, a soil scientist, and a plant 
pathologist (source 38). Additional References: 

0654 Office de ]a Recherche Scientifique et Technique 
Outre-Mer (ORSTOM). Rapport d'Activit6 1967. 
Paris: ORSTOM, 1969. 



Gabon 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 ..
 
1965-69 532/1

1970 ..... 0 7 7 532/10

1971 ..... 0 7 7 589/10

1972 .....
 
1973 0 7 7 589/10
1974 0 8 8 539/10
1975 
1976 .. 
1977 ..
 

1978
 
1979
 
1980
 
1981 ..
 
1982
 
1983 .. ...
 
1984.
 
1985 -3--
 7 10 14 24 86 
1986 .. 

1960-64: 1965-69: 

Expenditure LCU = CFA Francs 

Constant 1980 US$ (millions)
Current LCU Constant 1980 

Perioa/Year (millions) lCU(millions) Atlas PPP Source 

1960-64 
1965-69 58.1343 334.191 1.273 1.204 589/10
1970 69.292 316.202 1.205 1.139 589/10
1971 73.3-16 322.864 1.230 1.163 589/10 
1972
 
1973 84.879 309.041 1.177 1.113 589/10
1974 .... 
1975 .... 
1976 .... 
1977 .... 
1978 .... 
1979 .... 
1980 .... 
1981 .... 
1982 ..... 
1983 .... 
1981 
1985 1180.000 692.488 2.638 2.494 68 
1986 ...... 

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 
1960-197S. IRAT, however, abandoned its 

1960 1965 1966 

ORSTOM 
IRAT 
CTFrF 

2 
NA 
NA 

3 
NA 
NA 

NA 
1 

NA 

Total NA NA NA 

Source 10 10 653 

[ = esimnai-, a , ,i ceo'nructed by authors. 

For the period after 1975 th-r*,, is a considerable 
lack of documented information concerning 
agricultural research activities in Gabon. For 1985, 
source 68 gives the following institutions: CMCE 
(1 researcher), CIAM (8 researchers), IRCA (2
researchers), OGAPROV (2 researchers), 'Ferme 
Porcine' (3 researchers), and IRAF (8 researchers). 
Except for IRAF, which is under the responsibility 
of the 'Ministbre de lITnseignement Sup6rieur et 

1960 1965 

ORSTOM 3.100 4.005 
IRAT NA NA 

CTFTi NA NA 

Total NA NA 

Source 10 10 

= estimated or constnicted by authors. 

The 198q expe'nditure figure includes the same 
agricultural research 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% 

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. 

1970 1971 1973 1974 

[31 
1 

[31 
-

2 
-

[21 

3 4 [5] 6 

7 7 7 8 

532 589 10 589 

de la Recherche Scientifique,' all other 
institutions are under the responsibility of the 
'Ministbre de l'Agriculture, de l'Elevage et de 
l'Economie Rurale'. 

Expenditure Comments: 
i he pre-1975 expenditure indicators correspond 
with the personnel indicators and have been 
constructed as follows: 

1966 1970 1971 1973 

4.783 7.895 [9.9901 14.179 
NA NA  _
 

53.560 [61.397] 63.356 70.700* 

58.343 69.292 73.346 84.879 

589 10 589 10/589* 

(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 I) the foreign donor 
component is low, and 2) salaries are low. This 
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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: 
ClAM: Centre d'Introduction, d'Adaptation et de 


Multiplication de Materiel Vdg6tal Vivrier et 

Fruitier 


CMCE: Centre de Multiplication des Cacaoyers d'Elite 
CTFT: Centre Technique Forestier Tropical 
IRAF: Institut des Recherches Agronomiques et 

Forestibres 

IRAT: Institut de laRecherche Agronomique Tropicale 

IRCA: Institut de Recherches sur le Caoutchouc 

IRHO: Institut de Recherche stir les Huiles et les 


O1agineux 
OGAPROV: Office Gabonais d'Am6lioration et de 

Production de Viande 
ORSTOM: OrganisationdeRecherche Scientifique et 

Technique Outre Mer 

Sources: 
0010 	 Boyce, James K., and Robert E. Evenson. National 

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

0068 	 Conte, Stephan. "West Africa Agricultural 
Research Data Base Building Task: Termination 
Mimeo. 

0086 	 World 3ank. "West Africa Agricultural 
Research Review - Country Studies." World 
Bank, Washington, D.C., 1985. Mimeo. 

0532 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of theCountries of Africa. Paris: UNESCO,1970. 


' Co Recherche
Kassapu, Samuel. 1es Ddpenses e 
(. (KasapuSamel.Les~pesesde RchecheNo. 

Agricole dans 34 Pays d'Afrique Tropicale. Paris: 
do 'OCE, 176.GrowthCente doD~vloppmenCentre de Didveoppement de l'OCDE, 1976. 

Additional References: 
0088 	 Swanson, Burton E., and Wade H. Reeves. 

"Agricultural Research West Africa: Manpower 

and Training." World Bank, Washington, D.C.,
 
November 1985. Mimeo.
 

0089 Oram, Peter. "Report on National Agricultural

Research in West Africa." IFPRI, Washington,

D.C., February 1986. Mimeo.
 

0175 Cooper, St.G.C. Agricultural Research in
 
Tropical Africa. Kampala: East African
 
Literature Bureau, 1970.
 

0266 UNESCO. National Science Policies in Africa.
 
Science Policy Studies and Documents No. 31.
 
Paris: UNESCO, 1974.
 

0360 	 Cooper, St.G.C. "Towards Trained Manpower for 
Agricultural Research in Africa." Paper 
presented at fhe 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. 

0373 	 Groupement d'Etudes et de Recherches pour le 
Dveloppement de I'Agronomie Tropicale 
(GERDAT). Rapport Grn&al d'Activit pour 
1982. Paris: GERDAT, 
1983. 

0400 UNESCO. The Protnotion of Scientific Activity 
in Trcpical Africa. Science Policy Studies andDocuments No. 11. Paris: UNESCO, 1969.

0 orlmBnkN Wes arica AgriCur Reeac 
World Bank - West Africa Agricultural Research 
SysTem Na ional Appral ad 
Systems (NARS): A Regional Appraisal and
 
Selected Issues." World Bank, Washington, D.C., 
August 1986. Mimeo. 

0653 Webster, B.N. Index of Agricultural ResearchInstitutions and Stations in Africa. Rome: FAO, 

n.d. 
0654 	 Office de la Recherche Scientifique et Technique

Outre-Mer (ORSTOM). Rapport d'Activite 1967.Prs RTM 99 
Paris: ORSTOM,1969.


0852 	 Evenson, o;itE., and Yoav Kislev. hvestnient 
in AgriculturalResearch and Extension: A Survey 
of InternationalData. Center Discussion Paper 

124. New Haven, Connecticut: Economic 
Gow CNer ae Unersit ut 1971.

Center, Yale University, August 1971. 



Gambia
 

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 
 45 
 17 62 140
 
1985
 
1986
 

1960-64: 1965-69: 

Expenditure LCU = Dalasis 

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
 
1936
 

1960-64: 1965-69: 
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Personnel Comments: However, these only include researchers working 
Sources 68, 86, and 88 give a figure for 1983/84 in the Department of Agriculture - Agricultural 
(year not exactly identifiable) of 23, 23, and 27 Research Services and the Department of Animal 
researchers, respectively. There is a confting Health. The indicator series includes a more 
cycle of internal citation among the'se sourlces but extensive number of research entities and 
it is surmised thiat all these obsiLrvatuIs projects. The fable below gives an overview of 
originated from two l)evrus xuport iUIce 13), the data which have been compiled to date. 
which gives a 1esearchcrt,sotrce I lowever, no consistent time series could befigure of 23 and 
45, which gives a figure of 2S rL-', IrciCr, conStructed. 

'65 'n6 ',S 70 '71 '72 '74 '77 '80 '81 '82 '83 '84 

MOA
 
DOA 6 7 5 7 5 4c 6 10 13


ARS 
 11 	 17
CI'S 10
AES 3VD)
 

DOAIIa 3 	 15 22b 	 21b 

MOWR& E
 
WRD 
 5
FD 
 5 6 5
DOF I 

Source 286 175 285 175 279 431 2.14 2,13 242 68 27 384 140 

a. Created in 1973, the Veteriimrv IXpartmiui w'a incorporate.d into this department.
b. These figures explicitly includte I Nixt,' la 7 r iii aiid Re.sources Management 'rogram.C. gtIM111un1 FXt)erimlItII StdtiOnl Oldy. 

Expend it ore Comments: MOA: Miinitry of Agriculture 
Source 38.1 gives an avraT' cxpL'nditui ilil'Ot NMIW&. : Ministry of Water Resources & 
D. 2,866,000 (US$ 1,433,0((0) !01, till earl ,'i',htis Envirininnt\"1): \'cterinary I)epartnitnt
(to be more pI.,cifiC: theta,'verll i-, [,&l d 1111thL \RI): Wa tr Resources Department 

v 	 Dep1art(
nmost 	 recent three years recorded, pltI1,1d VI 

1982). It itludes the: AgricuttlI L' CClrch Sources: 
Services, the Departnt of AniinaI I la lth a11d 01-10 University of Wisconsin. "Gambia Agricultural 
Production, and the I i heriL, Il' I) 1part1)tcII t . ReLsearch and Diversification Project." Discussion 
However, the 1985 expen dituri' liIC I' veIl b\ paper. University of Wisconsin, Madison, 1985. 
source 1.10 totals D. I, 190,000t[it il1kItLLCs eie Nimelo. 

more 	institutes than ti fiiUi ';i\', byVs'-(1110 
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0(10 IHyce, Janies K., and Robert F3.Even son. Natioial
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A ES: Ag rienIth ra I lg iL'e ring 5cr vi ce' I)'lOA Pi t Cocil, 111c., 1975. 
ARS: Agriculturd R',eearch SCLr\'iL' )01,1 Judd, M. Aln, Jamies K. Boyce, and Robert E. 
C'S: Crop ProtectiOII Si'rviCe 	 FAeVIbinl. "Ivestill.g in Agricultural Supply."
DOA: 	I~epartIeLtI AIt ut 'gri rtii 	 Economic Growth Center, Yale University, New
DOA 	 I&l': L)'partlnL'ut Of ,,\iallt I I'alth & I laven, Conecticut, 1983. Mimeo. 
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Germany, Fed. Rep. of
 

Personnel 

Period/Year 

1960-(4
1965-69 

1970 

1971 


197,2
 
1973 


1974 

1975 


1976
 
1977 


1978
 
1979 


1980
 
1981 


1982
 
1983 


1984 

1985 

1986 


1960-64: 


Expenditure 

Period/Year 


1960-04 

1965-69 


1970
 
1971 


1972
 
1973 


1974
 
1975 


1976
 
1977 


1978
 
1979 

1980 

1981 

1982 

1983 

1984 

1985 


1986
 

1960-61: 1964 


PhD 

..
 

.... 


.. 

.. 

.. 

..... 

...... 

Current L.CU 
(millions) 


174.000 

258.500 


406(100 

497.000 


635.000 


555.000 


599.000 


633.000 


7001.000 

741.000 

MSc BSc 

. .... 

.....
 

.. 

1965-69:1969
 

Constant 1980
 
ILCU(milljons) 


363.257 

,179.766 


630.435 

689.320 


776.284 


630.682 


627.883 


608.654 


624.4,12 

63.1.418 

1965-69: 1967 &69
 

Subtotal Expat Total Source 

2592 672
 

2681 672
 

2780 672
 

2468 672
 

2283 673
 

2019 673
 

2070 673
 

2179 673
 

LCLI = D-Marken 

Constant 1980 US$ (millions) 

Atlas Pllp Source 

201.756 147,381 	 799
 
266.466 195.311 
 799
 

350.149 256.-I8 	 7q9 

382 854 280.620 	 799
 

-131.15-1 316.022 
 799
 

350.286 256.748 
 799
 

348.731 255.609 
 799
 
- 799
 

338.051 2417./81 799
 
.. 799
 

346.820 	 254.208 799
 
799
 

352.361 258.269 	 799
 



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 

1969 1971 1973 

Non-university sector 1564 1391 1335 

University sector 1028 1290 1415 

Total 	 2592 2681 2780 

Source 	 672 672 672 

Expenditure Comments: 
The table below shows how the expenditure 
indicators have been constructed. The figures 

1964 1967 1969 1971 1973 

Non-unive "sity 54 93 119 186 224 
Universitx 120 130 175 220 273 

Total 171 223 294 406 407 

Soulce 799 799 799 799 799 

Sources: 
0672 	 Der Bundesminister ffir Forschung und 

Technologie. Faktenbericht 1981 zion 
Bundesbericht Forschung.Reihe: Berichte und 
Dokumentationen. Bonn: Der BIlundesminister ffir 
Forschung und Technologie, 1982. 

0673 	 Der Bundesminister ffir Forschtn1 ; 1nd 
Technologie. Faktenbericht 1986 :umn 
Bundesbericht Forschung. Bonn: Der 
Bundesminister ffir Forschung und Technologie, 
May 1986. 

0799 	Rost, E. Personal communication. 
Bundesministerium ffir Forschung und 
Technologie. iorin, February 1988. 

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 
(source 714). 

1975 1977 197Q 1981 1983 

1303 1123 1070 1079 1179 

1165 1160 949 991 1000 

2468 2283 2019 2070 2179
 

672 673 673 673 673 

represent actual expenditures in millions of 
current local currency units. 

1975 1977 1979 1981 1983 1985 

290 
345 

287 
268 

270 
329 

307 
326 

346 
354 

365 
376 

635 555 599 633 700 741 

799 799 799 799 799 799 
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0027 	 Harvey, Nigel, ed. Agrici:.'iural Research 
Centre,:: A World Directory of Organizations and
 
Prograrnaes.Seventh Edition, Two Volumes.
 
Ilarlow, U.K.: Longman, 1983.
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Onderzoek in'do Landen van de EEC. EEG Studies,m1CDYA986. 


.. .. e'" 9.BrusseI;"EC 1963/
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Ghana 

Personnel 

Period/Year PhD MSc BSc Subtotal 

1960-64 ..

196-69 21 3 25 76 

1970 
 .... 

1971 ..
 
1972 .....
 
1973
 
1974 32 46 
 27 105 

1975 
 ..... 

1976 

1977 
 35 64 31 130 

1978
 
1979
 
1980 35 63 
 22 120 

1981 .....
 
1982
 
1983 
 28 66 43 137 

1984
 
1985 31 66 42 
 139 

1986 ......
 

1960-64: 1965-69:1965 &68
 

E xp di!arc 

Comqtant
Cur;'ent I.CU! Coi tant 19W_0

Period/Year (milliolws) ICU(nilliono, Atlas 

1960-6-1 
1965-69 2.069 .8..7, 4.926 

1970 3.079 56.071 5.698 

1971
 
1972
 
1973
 
1974 3.423 4.075 3.463 

1975 
 4.557 35.021 3.559 
1976 9.44, 56.o75 5.759 
1977 10.881 39.039 3.967 
1978 3.500 27.9.19 2.840
1979 23.916 35.897 3.648 
1980 27.850 27.850 2.83) 
1981
 
1982
 
1983 109.125 23.322 2.370 

1981
 
1985
 
1986
 

1960-64: 1965-69:1967 

Expat Total Source 

.. 76 286/285
 
115 532
 

112 431
 

.. 105 244
 
116 164
 

.. 129 164
 
130 243
 

120 242
 

6 14'3 17
 

12 151 86
 

LCU = Cedis 

1980 US$ (millions) 

PPP Source 

6.335 175
 
7.327 26
 

4.453 16
 
4.577 16
 
7.406 16
 
5.102 16
 
3.652 16
 
4.691 16
 
3.639 16
 

3.048 17
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Personnel Comments:
 
These figures can be broken down as follows:
 

'65 '68 '70 '71 '72 '74 '75 '76 '77 '80 '81 '83 '85 

ARI 
CRI a 

FRI 
lAB 
SRI 
CCRI 

20 
17 
9 

9 
15 

13 
22 
16 

11 
19 

16 
35 
25 
10 

8 
21 

7 
28 
10 

[10] 
9 

20 

10 
31 
25 

[101 
16 
20 

11 
28 
13 
5 

17 
31 

12 
30 
19 
13 
18 
24 

20 
29 
19 
13 
20 
28 

18 
32 
19 
15 
18 
28 

17 
29 
21 
11 
19 
23 

NA 
NA 
NA 
NA 
NA 
NA 

14 
74 
21 
16 

8 
30 

18 
61 
22 
16 
6 
28 

Subtotal 70 81 115 84 112 165 116 129 130 120 NA 143 151 

FPRI 
FRU 
CDB 
WRI 
VRA 
MOAb 
MOF 
Universities 
GAEC 
DVS/MOA 

16 

1 
10 
3 

45 

13 
4 

16 
3 

75 

18 
7 

5 

113 

2 

20 
6 

28 
1 

78 21 

3 

19 
6 
4 

27 
1 

136 

21 22 26 
6 
3 

28 
1 

98 

24 

3 

9 
52 

1 
65 
7 

5 
2 

6* 

14 

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 Research lnst't'Ite. 

The lists of Research Workers published by the included. Sources for the later years (sources 68,
 
Commonwealth Agricultural Bureaux over the 86, and 310) report considerable differences
 
period 1965-80 (sources 286, 285, 279, 244, and 242) between budgeted and actual expenditures Only
 
also identify agricultural researchers within the 70-80% of the budget was released in these years.

ministries and universities. They are not For these sources ir, particular, budgeted amounts
 
included in our indicator time series because 1) versus expenditures were not clearly identified,
 
personnel identified within the ministries held making it difficult to select the actual expenditure
 
positions such as head of a division, etc.; it seems figu:'es.
 
reasonable not to classify them as reseachers. 2)
 
For those agricultural researchers working at the Acronyms and Abbreviations:
 
universities, it is not clear what proportion of ARI: Animal Research Institute
 
their time is spent on research. The far lower CCRI: Cocoa Research Institute
 
number of researchers given by source 431 CDB: Cotton Development Board
 

CR1: Crops Research Institutesuggests that the time spent on research by DVS: Division of Veterinary Services 
university personnel is low. FPRI: Forest Productions Research Institute 

FRI: Fishery Research Instit,!te 
Experditure Comments: FRU: Fisheries Research Unit 

For th? 1983 figure, the following research GAEC: Ghana Atomic Energy Committee
IAB: Institute of Aquatic Biologyinstitutes are included: CR1, ARI, FRI, JAB, SRI, MOA: Ministry of Agriculture 

OPRI, and CCRI. For all other expenditure MOF: Ministry of Forestry 
figures, it is not clear which institutes are OPRI: Oil Palm Research Institute 



195 

SRI: Soil Research Institute 0532 	 UNESCO Field Science Office for Africa. Survey
VRA : Volta River Authority on the Scientific and Technical Potential of the
WRI: Water Resources Institute Countries of Africa. Paris: UNESCO, 1970. 
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Research and Productivity. New Haven: Yale 
University Press, 1975. 

0266 	 UNESCO. National Science Policies in Africa. 
Science Policy Studies and Documents No. 31. 
Paris: UNESCO, 1974. 

http:t-iTr-.ey
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0279 	 Commonwealth Agricultural Burtaux (CAB).
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 1972. Slough, England: CAB, 
1972. 

0287 	 Commonwealth Agriculturol Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Health and Forestry i;v the British 
Commonwealth. the Republic of Sudan and the 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 

0310 	 Agble, W.K "Agricultural Research in Ghana." 
In Strcngthe:i'r National Agricultural 
Research. Report from a SAREC workshop, 10-17 
September 1979), edited by Bo Bengtsson and 
Getachew Tedla, pp. 36-43. Sweden: SAREC, 
1980. 

0360 	 Cooper, St.G.C. "Towards Trained Manpower for 
Agricultural Research in Africa." Pape-
presented at the Conference on Agricultural 
Research and F roduction in Africa, organized by 
the Association for the Advancement of 
Agricultural Sciences in Africa (AAASA), Addis 
Ababa, 29 August-4 September 1971. 

0400 	 UNESCO. The Promotion of Scientific Activity 
in Tropical Africa. Science Policy Studies and 
Documents No. 11. Paris: UNESCO, 1969. 

0462 	 Soil Research Institute. Aniual Report of the 
Su)il Research Institute Janu4ry 1965-March 1966. 
Accra, Ghana: Ghana Acaden'v of Sciences, 1966. 

0466 	 World Bank - West Africa AgriLn.ltural Research 
Revi2w Team. "National Agricultural Research 
Systems (NARS): A Regional Appraisal and 
Selected Issues." World Bank, Washington, D.C., 
August 1986. Mimeo. 

0589 Kassapui, Samuel. Les D~penses de Recherche 
Agricole dans 34 Pays d'Afrique Tropicale. Paris: 
Centre de Dveloppement de I'OCDE, 1976. 

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

0744 	 Agricultural Research Centres: A W'rld 
Directory of Organizations and Programmes. 
Eighth Edition, Two Volumes. Harlow, U.K.: 
Longman, 1986. 

0852 Evenson, Robert E., and Yoav Kislev. hIvestment 
in Agricultural Research and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 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. 



Greece
 

Personnel 

Period/Year PhD MSc BSc Subtotat Expat Total SourLe 

1960-64 235 574/10/514
1965-69 ...... 281 i0/55

1970 .....
 
1971 ..
 

1972 ....
1973 
 .. 371 10 
1974 ..... 
1975 .. 
1976 .... 
1977 ..... 
1978 .. 

1979 
19f 

.. 

.......... 
 425 283 
1981 .. 

1982 .... 
1983 .. 
198-1 .... 
1985 ...... 460 422 
1986.. .. 

190--64: 1960, 62 & (4 1965-69: 1966, 67 &69 

Expet dit u re LCU = Drachmas 

Constant 1980 US$ (millions)
Current !.CU Constant 1980

Period/Year (millions) LCU(millions) Atlas Pl1P Source 

1960-6-1 
196549 91.708 356.481 8.4814 8.807 510/10
1970 
1971 
1972 
1973 
1974 ..
M93 
1976 ""
 1977 584.400 921.767 21.950 22.773 474 
1970. 
1979 809.100 S,51.882 22.667 23.517 601
1980 723.000 723.000 17.217 17.862 6011981 1275.600 1065.66.1 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 1118.30. 26.630 27.629 601
1985 3245.610 1284.373 30.585 31.732 6011986 .... 

196(-64: 1965-69:1966 & 69 



198 

Personnel Comments: 
The 1964 full-time equi"alcnts (FFEs) figure from 
source 514 - which source 10 incorrectly placed in 

1963 - includes 273 F'TIs working .n tie general 
government sector and 20 working in the higher 
education sector. For all othe" observations it is 
not clear whether the university sector is 
included, except for the 1985 figure which 
explicitly excludes the university sector. 

Expenditure Comments: 

'File 1966 figure, frn source 510, represents
expenditures of l)hb.06 rnllion b,, the general 
government sector and IDl4.110 million by the 
higher education sector. From 1977 on, no h'igher 
education research expenditures aIre included. A 
1961 estinate of 1)63.0 million fro in sonurce 529, 
which Soulrce I) cites, pi s a nother estimate of 
D137.2 million for 1973, also citecd hy sour,e 10, 
are omitted from th' series as they both exclude 
salary expenses 

Sources: 

0010 	 Boyce, James K., and Robert F. tve'inson. National 

and hthrnational ,,i.'ri:ulturai Research and 
Extenisioni Pirck,r IicldtNew 	"~rk cArclral0412 Liacos, Leonidas. 'La Recherche Vtdrinaire enEDension t un le Yok: Agrictuiral
Developmen Council,ic., i975. 

(1283 Eiirope'an E-conoimic Community (EEC)."Monograprh on litOrgaizia tion of A~gricultfur,1 t 
Research o"EEC,hru ss'lk, lq)2.Mii cuo. 
042 EEh 'I RessWIS, I62.Caas," C, iiniaines0422 	 Casas, Joseph. "I.cs Rt ,sotrC(-S et 

~tI1111laitl)SFinanciL'res danis les IPays dil iassin 
Midj teKrs datineICS ay t able. NA h 
Hague, 19)86. tim.. 
Ha)ue, .ica 	 i tECD ino s 
St4tisiCalSirSw i ion' Amol ml'ictohti:' of.,
Statistical Seri,s Voli 
 ,,A: ,'lc.(qcctives of
1o8er ioit R&l, 199 191. Pis, 01CD, July 

C.
0510 rcIstanbul,

0511) 	 OECI). iternational Survi t1Ii ~oiirci' 

Devoted to R&D} in I 9(ibt/0(}Cl)Membe11r 
byMICountries, Statistica ablh s Nites- Volume 

5:Total'as.tariscal:YlisE D, Noest -- Vi5 : To t l Ta b~le s. P a ris: OFC D , Au g u s t 1 9 70 .(1514 	 OECD. A St:dyh of Resoturces l~~c' t lo *I.,) 
O54OCD. Aemtbr Coun tris i{19616/t4, iBassin 
IntEr il ini Stiities 1eror , 'saHi-autesInternational Sttisical Year for R e,earclh atdDevelopunen t - Voiltme 2: 5tatisti*alI TPaih's anil 
Notes. laris: OECD, 1968. T0415 

0574 	 OECD. hitellectual Investment in Agriculture for 
Ecoic aid Social Developnen t. 
Documentation in Food and Agriculture No. 60. 
Paris: OECD, 1962. 

0601 	 OECD - STI1D Data B.,nk. "Public Funding of 
R&D by Socio-Econornic Objective." Tab'.,s. 
OECD, Paris, April 1987. Mimeo. 

0021 	AECD.OCDeciences:t "litihogy Idicators, 

I'aris: OECD, 1981. 
0022 UNESCO. Statistical Yearbool: 1983. Paris: 

UNESCO, 1983. 
0027 larvey, Nigel, ed. Agricultural Research 

Centlres: A World Directary of Or'aniizations ait 
Progwamues. Seventh Euition, Two Volumes. 
h arlow, U.K.: Longman, 1983. 

0165 Evenson, R., and Y. Kislev. i1'ricultural 
Research apid Productivity. New laven: Yale 
UiJversity 'ress, IN75. 

0376 	 FAO. Fourteept!t !"A0 Rc,'ioml Cmference for 
lurope, Re'yjaz'ik, hcland, 17-21 Sepleinwrr:. t)1984: Recae~rh iiuSupport of Avrici Itural Policies 
in Europe Roe FAQ, 984.oFuropce. Rome: 

01)07 Centre International de IIautes Etudes 
Agronomiques \l6iterranceiines. "Sminaire sur 
lOrientation et l'Organisatiom de Ia Recherche 
Agronomique dans les Pays dtu Bassin 

ICditerran~cen, Istainbul, 1-3 December 196." 
Centre Internationa Ide I Ialuites Etides 
AgrononiiqUes Lcdi!errai6enines, Paris, December 

inz FAO, 198-1. 

It ,-.Minmo 
,,,.meo 

Grfce." Paper presented at the Sdminai re stir 
IOrientation et I'Organisation de laRecherche 

Agronomique dans Ies crni 
Msditerrancen, Centre International 

anisr1,jomqPaysasodudii BaiBassin 

de Hautes 
Etudes Agronomiques M6diterranc'ennes, Istanbul,1 3D c m e 9 61-3 December 1986. 

0413 Papanastasis, Vasilio . "La Recherche 
Forestire en Grkce." Paper presented at the 
S6minaire sur l'Orientation et lOrganisation de 
laRecherche Agronomiqtie dans les Pays du
Bassin M6diterran'en, Centre International de1autes Etudes Agronoimiques MWditerran6ennes, 

1-3 December 1986.10414 Papanastasis, Vasilios. "Quelques Dctails s r Ia 

Recherche Forestibre." Paper presented at the 
Sdinaire stir lOrientation et] e h r h g o l'Organisation deI 	 o n q e d n e a s da Recherclhe Agronomique dains les Pays du 

Mditerran6en, Centre International de 
Etudes Agrmnomiqties Md iterra n6ennes,It n 	u,13D c ri 9 6Ista nbiil, 1--3 December 1986. 

Sficas, A.G. "L'Organisation etlaRecherche." Paper presented 	
I'Orientation de 
at the Siminairesur lOrientation et lOrganisation de Ia 

Recherche Agronoique dans les Pay. du Bassin 
Rcditerran6e, Centre Iternational d Hautes 
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Etudes Agronc.miques Mditerran6ennes, Istanbul, 
1-3 December 1986. 

0473 OECD. Science and Technology Indicators: l34sic 
Statistical Series - Volume A: The Objectives of 
Government R&D Funding 1974-19S5. Paris: 
OECD, Mai, 1933. 

0509 	 OECD. S,.rvey of the Resources Devoted to R&D 
by OECD MLmber Countries, International 
Statisticai Year 1971 - Volume F: Total Tables, 
Statistical Tables and Notes. Paris: OLCD, 
August 1974. 

0511 	 OECD. International Suri'vi of the Resources 
Devoted to R&L) in 1969 by1'OECD Member 
Countries, Statistical Tal'l's Md Notes - Volume 
5: Total Tables. Paris: OECL', June 1971. 

0528 OECD. Countryl Reports on the Organlisation of 
Scientific Research: Greece. Paris: OFCD, 
November 1963. 

0529 OECD. Reviews of National Science Policy: 
Greece. Paris: OECD, September 1o5. 

0530 	 DECD. OECD Science and Technology Indicators 
No. 2 - R6!D, Iovention and Competiti-eness. 
Paris: OECD, 1986. 

0602 	 OECD - STJID Data Bank. "R&D Expenditure in 
the Higher Education and Private Non-Profit 
Sectors." Tables. OECD, Paris, April 1987. 
Mimeo. 

0606 	 EUROSTAT. GoverL ment Financing of Research 
and Development 1975-1984. Luxembourg: Office 
des Publications Officielles des Communaut6s 
Furop6ennes, February 1985. 

0706 	 EUROSTAT. Government Financing of Research 
and Development 1975-1985. Luxembourg: Office 
for Official Publications of the European 
Communities, 1987. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investinent 
in Agric ltural Research ana Extension: A Survey 
of International Data. Center Discussion Paper 
No. 124. New Haven, Conuecticut: Economic
 
Growth Center, Yale Univerity, August 1971.
 

0886 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Research aad Extension: A Survey 
of International Data." Economic Development 
and Cultural Chane Vol. 23 (April 1975): 507
521. 
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Grenada
 

Personitl 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-t4
1965-69 0 " " 2 2 286/285
1970
1971 0 1 2 2 279
1972 ...
1973 
1974 0 0 0 01975 0 0 	 0 2440 0 0 342
1976 
Iq;77...." 	 ,.
 

197s).... 0 . 
.° 

0 2' 34319Oi 
 342 
1982 	 342 
198 3 0 1 1 21984 0 1 0 1 	

2 355
 
1 354
 

...
19q6 

I9l(-)64: 196F -69. 1965 &68 

lx;''; litore 
LCLI East Caribbean Dollars 

Constant 1980 US$ (millions)(nrrvnt IC U Constant 1980l'riod,tY ,ir (m' jos) ICU(millions) Atlas PPP Source 

1lB!,) I).) 

1970 

L1)72 
1973 

14 
197 " 
 "
 1976 
1977 
N~78 

1980 

1982 
1163 
1984 
1985 
1986 

1960-6-1: 1965-69: 
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Personnel Comments: 
The figures prior to 1975 include the Ministry of 
Agriculture oniy. In 1975 CARDI (Caribbean 
Agricultural Research and Development 
Institute) was created. According to source 63, 
CARDI present!y plays a major role within the 
'\gricultural R.search Syste n of Grenada. The 
pst-1975 figures refer to tlt.: Genada unit of 
CARDI only. 

Sources. 
0244 Commonwealth Agricultural Bureaux (CAB). 

List of Resarch Workers in the Aricutural 
SciencesTecnico
Republic of Ireland 1975. Slo~ugh, England: CAB,1975. 

0279 Commonwealth Agriultural Bureau> (CAB).
S79 csearh Agoriculurai 13/ircamriu0063(CA.coin 
List of RC[e:rc. in tha Aricultition 
Sciences it the Comnionwcalth ant in the 
Repul,lic of Ireland 1972. Slough, England: CA3,1972. 

0285 	 Common wea Ith Agri nItnral BIratx (C A 3). 
List of Re irch Wo kcr; in the Arirdtitral 
Sciences in the Cotinonwetalth ani in the 
Republic of Ireland 1961. SlugIh, IEngland: CA I, 
1969. 

0286 Commonwealth Agricultural lureaux (CA ). 
List ofI Research [ rkers ti A, ri il ri, An iti 
I-ealth ani Fore try in the Cotlilonweal ill and 

it thte Retiblic of IrelaitI 19vo. Sbt 1;litit 
CAll, 1966. ' s 

0342 Caribbean Agricutiral Research d036 
Development Institut (CARDI). CARDI 1976
19S1: Report of the Chairnan.St. Angustine,Trnidad & Tobago: CARlI, 1982. 

0343 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
1980. St. Augustine, Trinidad & Tobago: CARDI,
1981.

035-	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
Research and Development 1983--84: Highlights. 
St. Augustine, Trinidad: CARDI, 1984. 

0355 	 Caribbean Aricultural Research and 
Development Institute (CARDI). Research and 
Deveci'oannt Sunmnaryl 1982.-83. St. Augustine, 
Trinidad: CARD], 1983. 

Additional References: 
0053 Pifieiro, Martin, and Eduardo Trigo, eds. Cantbio 

e el Aro Latino Aericano - Situacion y
Teioe iAr aioAeiao-Stueo 
Perspectivas en la Decada de 1980. San Jos&: 
IICA, 1983. 
ISNAR. Report to the Board of Directors of 

aorkers and Proposals toStren, hen CARDli's Regional Capacity.rhe 
Ilague: ISNAR, 185. 

a e:I N ,19 .0287 	 Commonwealth Agricultural 3ureaux (CAB).List of Research Workers in Ag riculture, Aniial 

C tealthand Forestry it the British 
Co onwealth, tie Repuic of Suian and te 
Retid~lic of Ireland 1959. Slough, England: CAB, 
i959. 

0353 Caribbean Agricultural Research and 
[,,vel op ment Institute (CARI)I). Paper Presented 

agMactipny o the Governing Iody of CARDI on 
Jantnari 2:, 19S2, Basseterre, St. Kitts. St.Augustine, Trinidad: CARDII, 1982.
 
Caribbean Agricultural Research and
 

Development Institutte (CARDI). Research andDevelopnient Suntmary 1983-84. St. Augustine, 
Trinidad: CARDI, 1984. 



Guadeloupe
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-4
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982 


14 27
 
1983
 
1984
 
1985
 
1986
 

1960-64: 1965-69: 

Expenditure 
LCU = French Francs 

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

1960-A
 
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 only 'Office de la 
Rccherche Scientifique et Technique Outre-Mer 
(ORSTOM). This particular ORSTOM institute 
serves all the French Antilles. 

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



Guam 

Personnel 

Period/Year PhD MSc 

1960-64 ..
 
1965-49
 
1970 .. ...
 
1971 ...... 
1972 ...... 
1973 

1974 .......... 

1975 .......... 

1976 ......... 

1977 .......... 

1978 .......
 
1979 .........
 
1980 .......... 

1981 ......... 

1982 .......... 

1983 .
 
1984 ....... 

1985 ....... 

1986 
 .. ... 

1960-64: 1965-69: 

Expenditu re 

Current LCU 
Period/Year (millions) 

1960-64
 
1965-69
 
1970
 
1971
 
1972
 
1973 0.070 
1974 0.051 
1975 0.192 
1976 0.439 
1977 0.480 
1978 0.903 
1979 0.698 
1980 0.755 
1981 0.877 
1982 1.105 
1983 1.159 
1984 1.225 
1985 1.455 
1986
 

1960-64: 1965-69: 

BSc 

.. 

Constant 1980
 
LCU(millions) 

0.141 
0.089 
0.307 
0.688 
0.746 
0.826 
0.834 
0.755 
0.728 

.. 

Subtotal Expat 

.... 

Constant 1980 US$ 

Athas 

0'133 
0.084 
0.288 
0.646 
0.700 
0.774 
0.782 
0.708 
0.683 

.. 

.. 

Total Source 

1.... 492
1 

2 493
 
2 488
 
2 488
 
2 488
 
8 488
 

12 488
 
9 488
 
9 488
 

12 488
 
11 488
 
11 488
 
9 488
 

LCU = U.S. Dollars 

(millions) 

PPP Source 

0.158 492
 
0.100 493
 
0.344 488
 
0.771 488
 
0.835 488
 
0.924 488
 
0.933 488
 
0.845 488
 
0.815 488
 

.. 488
 
.. 488
 
.. 488
 

488
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Personnel Comments: D.C.: US Government Printing Office, various 
The 1973 and 1974 researcher figures from sources years. 
492 and 493, respectively, ,-emeasured infull-
time equivalent units. Thu 1975-85 figurt!s are 

0492 US Department of Agriculture - CooperativeState Research Service. Funds for Research a'State Adr;cultural Experiment Stations and 
measured in scientific yea-s and represcnt an Other State Institutioas. Annual issues 1964 to 
aggregation of project-level data obtained directly 
from the USDA's Current Research Information 
System (source 488). 0493 

1974. Washington, D.C.: US Government Printing 
Office, various years. 
US Department of Agriculture -. Cooperative
State Research Service. Funds for Research at 

Expenditure Comments: State Agricultu~ral Experiment .:tations andOther Cooperating Institutions. Annual issues 
The 1973-74 figures are research expenditures, 
not simply funds available, while the 1975-85 

1974 and 1975. Washington, D.C.: US Government 
Printing Office, various years. 

figures from source 488 represent research 
obligations. Additional References: 

0038 Gamble, W.K., R.M. Bourke, and C.W. Brookson. 

0488 
Sources: 
US Department of Agriculture - Cooperative 
State Research Service. Inventory of Agricultural 
Research - Fiscal Years: 1970-1985. Washington, 

South Pacific Agricultural Research Study. 
Consultants' Report to the Asian Development 
Bank (two volumes). Manila: Asian Development 
Bank, June 1981. 



Guatemala
 

Persotul~l' 

Period/Year hD MSc 1!;c 

1960-64A.. ..-..
 
1965-69 ..... 


1970 ..
 

1971 ..... 
1972 ....... 


1973
 
1974
 
1975 2 12 5S

1 76 4 4 86 

11,77 ......
 
1978
 

"3"1 15 13 


I;,2 .. .......
 

1928)3 2 21 150 

1984 2 
 21 147 

196 2 25 101 


1960 .I: 1965-69:1966 & 69
 

L.Y/, nX/ i , 

(urrent I.CLI Constant 1980

P-riod/Y,,ir (millions) LCU(millions) 


i960 6-4
 
1965-6,
 
1970.
 
1971
 
972
 

1973 1.189 2.516 

1974 2.009 3.720 

10975 2.331 3.815 
1976 2.49.1 3.662 
1977 3.267 4.120 

1978 3.757 4.489 

1979 5.140 5.655 

1080) 4.254 4.251 

198 1 4.967 4.578 

1982 4.368 3.835 

1983 5.009 4.126 

198.1 4.778 3.780 
1985
 
!986
 

1960-64: 
 1965-69:
 

Subtotal Expat Total Source 

22 53/211 

50 53
 

69 7 76 66
 
94 .. 94 211
 

12 1201 211
 

173 3 176 
 17
 
17a 2 172 66
 
.?8 4 132 17
 

LCU Quetzales 

Constant 1980 US$ (millions) 

Atlas PPP Source 

2.532 4.581 208
 
3.700 6.694 208
 
3.794 6.864 208
 
3.643 6.589 208
 
4.098 7.412 208
 
4.464 8.076 208
 
5.624 10.174 208
 
4.231 7.654 66
 
,*.553 8.237 66
 
3.814 6.900 66
 
4.104 7.424 17
 
3.760 6.801 66
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Personnel Comments: 006A Stewart, Rigoberto. Guateeiala and the CGIAR 
The figures presented here refer to 'Instituto de Centers: A Study :if Their Collaboration in 
Ciencia y Tecnologia Agricola' (ICTA) only. The Agricultural Research. CGIAR Study Paper

Number 5. Washington, D.C.: World Flank, 1985.BSc figure in 1983 and 1984 most likely includes 0208 Segura, M. "Diagn(stico de la Investigicion
 
some 'Ingenieros Agr6nomos,' 
 25 of whon w. e Agropecuaria en e2 lstmo Centroamericano."
 
identified by source 17 as holding a degree lower 
 IICA, C;uatcriLia, 1979. Mi ieo.
 
than a BSc and wV'ere conseq1uent1 ly excluded fronm 02 11 McDermott, J.K., and David 3athrick.
 
the indicator series. Besides 
 ICTA, the following (,uatelnala: l)e:'clopient of the Institute oforganizations- 'xclusiv of universities -cold AericuIt ra.Science an a 'Technyoloy (ICTA)Its Iipact on A icultural and Farn! 

and 

be identified fromn 'hlie ISNAR, I PA , & Productirity.AID l'roject Impact Evaluation No. 
questionnaire (1983 figures) as performing sone 30. Washington, D.C.: AID, February 1982.
 
agricultural research: 'Comisi6n MOSCAM.I)'
 
(20 scientists), ANACAFE (- scientists), INF (4 
 Additional References: 
scientists), 'Comisilin Mixico-( uateAnaIa para --1 0001 Trigo, Eduardo J., and Martin E. P; ieiro. "Funding
Control de la Rova cel CafeWt' (20 ,cientists), and Agricultural Research." In Report of a
 
INCAP (58 researchers in 19i)7(, source 95). Conference: Selected Issues in Agricultural


Source 7414 r s 	 Research in latin America, edited by BarrySoure7,-reportsI,\ as an eieatilena; Nestel and Eduardo J. Trigo. The Hague: ISNAR, 
establishment with R&) capability, and 44 March 198-1. 
graduate research staff in 1-,5. 0010 	 Boyce, James K., and Robert F. Evenson. Natignal 

and Internato'.al A1yricultural Research and 
Expenditure Coninents- Extension P: )rais. New York: Agricultural
 

These expeTd itor' figuthres refer to 'Instituto deI Development Council, Inc., 1975.
 
Ciencia v Tccnohgia Ag,ricola' (M(IA) only. 0014 JudId, M. Ann, james K. Bovce, and Robert E.
Cecint t[e ,lI, (ICIA Ionly. tAiovenson. "Investing in Agricultural Supply."

According to 
 the IS NA R & I},\ RI)nti nnaire, Economic Growth Center, Yale University, New
 
research cx pen di to res by ot li' r research 
 Ilaven, Connecticut, 1983. Mlimeo.
 
organ izat i ons (Co II is i()n1 I )%(_' AIF D1 
 0" 16 Oram, Peter A., and Vishva Bindlish. Resource
 
ANACAF, INF, 'Ciiiisi(,'n XICxico-(;uatemlia Allocations to Nationai Agricultural Research:
para 	 el Control die la Rovi del Cafeto') in 1983 Trends i the 1970s. 'Ihe Hague and Washington,D.C.: ISNAR and IFI'lI, November 1981.
 
nearly CqLIiale'd the resWarch Cxpi nditures by 0026 
 Oram, Peter A., and Mark Gieben. "Document
 
ICTA. As this ir'.!,rmati- n was unavailable for Summaries." ISNAR, TheI lagie, 1984. Nimeo.
 
the other years, these insti utes were not included 0027 H-arveV, Nigel, ed. Agricultural Research 
in the expind ittire series. Centres: A tVorld Director of Oryanizatins and 

Progranmnes. Seventh Edition, Two Volumes. 
Acronym!; and A" : reviations: Hlarlow, U.K.: l.ongman, 1983. 

ANACAFE: Asociaci(n N.cional del Caf 0078 Instituto de Ciencia y Tecnologia Agricolas
1CTA: Ilnstituto de Ciecia v "Fecnologfa Agricola (ICTA). O/jectivos, Prograenasde Accidn,
IIA: lnstitluo de lnvestigaclones Agron6micas 	 Realizaciones, Melas. Guatemala: ICTA, August 
INCAP: Instituto de Nutrici6n de Centro Amcrica y 1 )) 3. 

I'anami 0095 FAO -- CARIS. Aricultural Research in 
INF: Instituto Na cinal Forestal Devcloping Countries - Voluine 1: Research 
MOSCANIED: unknon 0163 Institutions. Rome: FAO - CARIS, 1978.CGIAR. "National Agricultural Research." 

CGIAR, Washington, D.C., 1985. Mnimeo.Sources: 0165 	 Evensim, R.E., and Y. Kislev. Agricultural
W017 	 ISNAR, IFARD & AOAD. Survey of National Research and Productivity. New Haven: Yale 

Agricultural Research Systems: Unpublished University Press, 1975. 
Questionnaire Responses. ISNAR, The Ilague, 0172 	 Trigo, Eduardo. Background material. ISNAR, 
1985. 
 The Hague, n.d.

0053 	 Pificiro, Martii, and Eduardo 'I' igo, eIs. Caeubio 0210 Soikes, Rafil. "Situaci6n del Sistema Nacional de 
T&nico en el Agro Latino Aeuericano - Situacin y lnvestigaci6n y Extensi6n de Guatemala." IICA,
Perspectivas en Ia Dicmah tIe 1980. San Jos6: Costa Rica, 1980. Mimeo. 
IICA, 	 1983. 

http:Internato'.al
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0744 

0852 

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 AgriculturalResearch and Extension: A Survey 
of International Data. Center Discus,'an Paper 

No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 	 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 Subtotal Expat Total Source 

1960-64 
1965-69 
1970 
 9 8 17 175 
1971
 
1972
 
1973
 
1974 
1975
 
1976
 
1977
 
1978
 
1979
 
1980 
1981 
1982
 
1983
 
1984 
1985 
 177 132
 
1986
 

1960-64: 1965-69: 

Expenditure LCU = Guinean Sylis 

Constant 1980 US$ (millicns)
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 116.900 77.111 4.146 5.605 132 
1986 

1960-64: 1965-69: 
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Personnel Cornmenvs: 
The 1970 fignire given be source 175 explicitly 
excltides univtrsii,, iesearch and forestry, 
fisheries, and veterinary research. Source 132 
(p.48) g i'es fi gurus of IX 'en sei gnan ts-
chercheur< (tea cher- researchers, 101 'ingmnietrs{ 

de recherche ot de coordination,' andI 110 
'ingcnieu rs de rccherche' for 1985. The first 2 
categories w-,re prora ted as 2:'; researchers and 
added to the 'iLngnjelr, de r-ClIerhe' figur, 
T'his 	 source gives no inldicationl of tjua1ificatiol' 

levels so it may well be that this figurc 
inclusiVe of tech nical Ipersonnel and therefore 
overestimates the total number of researchers. 
Source 27, for insta nce, gix-e a figure of only 2^sfbt r
this
grad a to rust-a rch staff il 2s ut nmbei 
refers to 'Instittut National d e ReIc er:hes 
Agrolnomiques de Foulav' (INRA) pirsonnel 
only. 

Expenditure Coimments: 
Source 132 warw that the'ir- total expe1iture 


figure is incomlnplete and niV inidicativ. We 
include this figure With seriolis reservations, as 
sources 86 and 132 indicate a high proportion of 
research i,'elf-fuTrdi'd' SO it is rit entirel' ciear 
what this figure reprc st, 

Sources:
01urc32: atlthe 
) .a iIytncherxihaio Oib.A 

Roln! iceli 'chrche,' ptricoIc Cu iii ie. 
Rome:oA C , I9c'.i 
Tr75Coopial St.C:ricKamplaI~,1 RAfrcan 
Inrical Atrii-a. Kamnpala: Fast African 
l.iterature Bureau, 197. 

Additional References: 
0010 Boyce, James K., and Robert H.Evenson. National 

aIn Intermtio,tal Arictltural Research ard 
Lxlhnsion [rorams.New York: Agricultural
 
Developmnt Council, Inc., 1975.0023 	 lk0-ox II,Pail. Agriciltiral Researchers in Sub
,aharai Afric,,: Ai (icrjetvi. Working Paper 
No. 4. The I lauie: ISNAR, October 1985. 

0027 	 Ilarvey, Nigel, ed. Aricu iral Research 
Centres: A World Directri, of Oryanizalionis and 
Proranion-s. Seventh Edition, Two Volumes. 

168 arlow, U.K.: Longman, 1{83.
,)68 Confe, Stephan. "West Africa Agricultural

Research Data Base Building Task: Termination 
Report." World Bank, 1.'shington, D.C., 1985. 
Ntim-o. 

0086 World Bank. "West Africa AgriculturalResearch Review - Country Studies." WorldBank, Washingtm, D.C., 198,. Mimeo.
 
0088 Swansmi, Birtin F., and Wade I1. Reeves.
 

"Agricultural Research West Africa: Manpower
 
and
nlIra iniri." Wrld Bank, Washington, D.C., 
November 1085. Mimeo. 

0089) Oram, I'eler. "Riport on Na,ional Agricultural 
Research in West Africa." IEI:RI, Washington,D.C., February 1986. NIineo. 

0266 	 UNESCO. National Scienici Policies in Africa. 
Science lolicv Stuidies and Dociiumrnts No. 31. 
Paris: UNSCO, 1074. 

0360 	 Cooper, St.C;.C. "Towards TrainedlManpower for 
Agricultural Research in Africa." Paper 
presented at the Confer-Ccei on Agricultural 
Research andl'rolduction in Africa, organized byAssociation for the Advancement of 
Agricultural Sciences in Africa (AAASA), Addis 
Ababa,29 August-l September 1971. 

0466 World Banik West Africa Agricultural Research 
Review Team. "National Agricultural Research 
Systems (NARS): A Regiomal Appraisal and 
Selected Issues." World Bank, Washington, D.C., 

Augui:v 1986. Minime. 
0532 	 UNESCO Field Science Office for Africa. Survey 

on the Scietific and Techmical Potential of thc 
Countries of Africa. Paris: UNESCO, 1970. 



Guinea-Bissau
 

Personoct 

Period /Year h D MSc BSc Subtotal E'xpat Total Source 

1960-4 
1965-69 
1970 .. 

1971 .. 

1972 .. 

1973 .. 

1974 .. 

1975 .. 

1976 
1977 
1978 .. 

1)79 .... 
19,30 ... 
1981 ........ 
1982 
19831984 0 

.. 
5 
....... 

2 7 1 8 17 

1985 ...... 
1986 .. ... 

19I())-6-4 : 1965-69: 

Exj 01dil o ;'t LCLI = Guinea-Bitssau Pesos 

(ormtat 1980 USL (millions)
Currcnt ICU G oant198)) ... .. .. .. .. 

Period/Y (rail,":,r tio n) LCU(rmillion,,) A tlas 
 IkPP Surce
 

Iq~t h-.I963 ," 
197)) 

1971 
1972 
1973 
1974 .,
 

1975 ..
 

1 9 7 6 

1977 

°°
 

1978 
1979 .,
 

198))
 
1981
 
1982
 
1983 21.049 16.322 
 0.349 01.907 17 
198-I 
1985 
1986 

1960--61: 1965-69: 
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Personnel Comments: Additional References: 
The figure presented here refers to the number of 0019 Bengtssor, Bo, and Tedla Getachew, eds. 
researchers in agronomic research only. Strengthening National Agricultural Research. 

Report from a SAREC workshop, 10-17 

Expenditure Comments: September 1979. Part 1: Background Documents;Part II: Summary and Conclusions. Sweden: 
Thc 1983 cxpenditure figure is based on the SAREC, 1980. 
ISNAR, IFARD, & AOAD questionnaire 0068 Conte, Stephan. "West Africa Agricultural 
response. At the time of independence in 1974 no Research Data Base Building Task: Termination 
agricultural research system existed (source 311). Report." World Bank, Washington, D.C., 1985. 
In the last 
institutes 

few years some agricultural research 

have been created. The 1983 
0088 

Mimeo. 
Swanson, Burton E., and Wade H. Reeves."Agricultural Research West Africa: Manpower 

expenditure figure includes only agronomic and Training." World Bank, Washington, D.C., 
rescarch. There is some zootechnic and November 1985. Mimeo. 
veterinary research (source 68) but it is considered 0311 Britos Dos Santos, F.L. "Some Infcrmation 
negligible at prcsent. Regarding Agricultural Investigaticns in Guinea 

Bissau." In Strengthening Nationol Agricultural 
Sources: Research. Report from a SAREC workshop, 10-17 

0017 ISNA! , WFARD & AOAD. Survey of National 
Agricultural Research Systems: Unpublished 

September 1979, edited by Bo Wngtsson and 
Getachew Tedla, pp. 44-47. Sw,den: SAREC,1980. 

Questionnaire Responses. ISNAR, The Hague, 
1985. 

0466 World Bank - West Africa Agricultural Research 
Ixlview Team. "National Agricuitural Research 

Systems (NARS): A Regional Appraisal and 
Selected Issues." World Bank, Washington, D.C., 
August 198(. Mimeo. 



Guyana
 

Perso"ncl 

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 

2 

5 

6 
3 
5 
4 
4 

2 

.. 

.. 

6 

9 

12 
14 
13 
13 
15 

21 

....... 

.. 

5 

9 
.. 

24 
26 
25 
24 
30 

33 

.. 

13 

23 

42 
43 
43 
41 
49 

56 

.. 

.. 

.. 

13 

23 

42 
43 
43 
41 
49 

56 

50 

286/285 

279 

323 
244 
197 
197 
243/197/341 

242/358/342 

115/355/27 

1960-64: 1965-69: 1965 & 68 

Expenditure, LCLI = Guyana Dollars 

l'eriod/Yer 
Current l.CU 
(millions) 

Constant 1980 
l.CU(millions) 

Constant 1980 US$ 

Atlas 

(millions) 

PpI' Source 

1()60-1)4 
1965-69 
1970 
1971 

.. 

.. 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

2.630 
2.680 
3.135 
2.670 
2.965 

.. 

.. 

.. 

.... 

.... 

.... 
.... 
.... 
.... 

5.C92 
4.185 
4.155 
3.579 
4.015 

2.178 
1.627 
1.615 
1.392 
1.561 

4.776 
3.568 
3.542 
3.051 
3.423 

197 
197 
197 
197 
197 

1960-64: 1965-69: 



-- 
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Personnel Comments:
 
The indicator figures are constructed as follows:
 

1965 1968 1)71 1973 1974 1975 1976 1977 1980 1983 

MOAa 	 7 18 23 25 30 28 27 31 34 20GSCb 14 8 12 11 10 12 180GRB 3 5 3 3 5* 7 6
CARDI c 

- - 3"* 3* 6** 

Total 	 7 18 23 42 43 43 41 49 56 50 

Sources 286 285 279 323 244 323 323 2.13 242 115 
197" 342* 27* 
341** 355** 

a. 	 MOA includes the Crop Science I9i,-,ion, the ',oil Science Division, and the Veterinary and LivestockDivision. Some other divisions (e.-, , .,rtusioII. planniin) and other departments (e.g., forestry and fisheries)
are mentioned in several source,, , ferh,.11'; agricultural research. Quantitative information about them,
however, is very limited so they are nit IIcuIItcd in tile indicator series.b. The 1983 figure of GSC possibv includes the Field Elquipment Departmnent within which is a so-called 'FieldEquipment Experimental ULnit.' It seems tHit the research component of the Fiel Equipment Department israther limited, and although not posslihk in this particular Instance, it would be desirable on grounds ofconsistenc, to exclude it from the I'$3 fiure. (For t177 and 1980 sourccs 2-13 and 2.12 report, respectively, 15 and 
12 'graduate staff positions' within the 1:0ld 111ulL-ineit Department.) 

c. CARDI was created in) 1975. The ('\,)I tnit in (9;u,na was created in 1)977. 

In 1984, research bv the Ministry (if Agrlculture 
and by the Rice lwoard were nerged into the 
National Agricultural IResearch Instit: te (NAR). 

Expenditure Comments: 
The e1xpen~ldituire figures have been cointruted asflhe 
follows: 

1973 197.1 1975 11)76 1(177 

MOA 1.130t 1.1St 1.635 1.170 0.675 
GSC 1.500 1.500 1.500 I.SilO 1.5 0 
GRB NA NA NA N..% 0.790 
CARDI . .. - NA 

Total 2.630 2.680 3.135 2.670 2.165 

Acronyms and Abbreviations: 
CARDI: Caribbean Agricultural Research and 

Development Institute 
GRB: Guyana Rice Beard 
GSC: Guyana Sugar Corporation 

MCA:Minitryf AgiC~lureSciences 
NARI: National Agricultural Research Institute 

0027 

0115 

0197 

0242 

02.13 

0244 

Sources:
 
Harvey, Nigel, ed. Agricultural Research
 
Centres: A World Directory of Organizations and
 
Progranmies.Seventh Edition, Two Volumes.
 
Harlow, U.K.: Longman, 1983.
 
Economic Commission for Latin America and tile
Caribbean (ECLAC). Agricultural Research 
Policy and Manageinent - Volumes I and I1. 
Papers presented at tile Workshop on 
Agricultural Research Policy and Management,
26-30 September 1983, Port of Spain, Trinidad. 
Port of Spain, Trinidad: ECLAC, November 1984. 
Fletcher, R., et al. "Agricultural Research in 
Guvana ." March 1978. Mimeo. 

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

Commonwealth Agricultural Bureaux (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 Bureaux (CAB).
 
List of Research Workers in the Agricultural 

in life Commonwealth and in lthe 
Science ie Co Sogealth a dinthRepublic of Ireland 1975. Slough, England: CAB,
1975. 

http:ferh,.11
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0279 Commonwealth Agricultural Bureaux (CAB).
List of Research Wsorkers in the Agricultural 
Sriences in the Cominonwealth and in the 
Remi'lic of blela::d 1972. Slough, England: CAB, 
1972. 

0285 Comnmonwealth Agricultural Bureaux (CAB).
List of Research Vorkers ill the A,'ricultural 
Sciences in tlhe Comimonwealth an.J in the 
Republic ofIreland 19o.9. ',oigh, England: CAB, 
1969. 

0286 	 Commonw-,ilth Agricultural Bureaux (CAB).
List of Research "Vorkers ill Agiiculture, Animal 
tHealth and Forestry/in the Coomnonwealth and 
in the Republic of Ireland 7966. Slough, England: 
CAB, 1966. 

0323 	 Chesnev, [lA.D. "Agricultural Reearch in 
Guyana." In Str'n\,thenin\' National Apricultural
Resucorch. Report from a SAREC Workshop 10-17 
September i670, edited bv BC Bengtsson and 
GetachewlTedla, pp. 167-174. ,weden: AREC, 
1980. 

0141 	 Caribbean Agricultural Research and 
Development Institute (CAIRDI)I. Annual Report 
1977-197S. St Augustine, 'rinnidad & Tlobago: 
CARDI, November 1978. 

0342 	 Caribbean AgriculturaI Research and 

Development Institute (CARIDI). CARDI 1976--

1981: Report of the Chairnl. St. Augustine, 

Trinidad & Tobago: CARDI, 1N82. 


0355 	 Caribbean Agricultural Research and 

Development Institute (CAR1I). R'search and 

Development Summnary 19,2- 83. St. Augustine, 

Trinidad: CARDI, 1)83. 


0358 	 Persaud, 11.B., and M. Granger. "Resources for 
\gricultural Reseearch in Guyana --Central 
Agricultural Station." Ministry of Agriculture, 
Georgetown, 1981. Mimeo. 

Additional References: 
0(X)I Trigo, Eduardo J., and Martin E. Pificiro. "Funding 

Agricultural Research." In Report of a 
Conference: Selected Issues in A.ricultural 
Research ill Latin America, edited by Barry 
Nestel and Eduardo J.Trigo. The Ilagoe: ISNAR, 
March 1984. 

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

0014 	 Judd, M. Ann, James K. Boyce, and Rob,'rt E. 
Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

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. 

M8)53 	 Pifieiro, Martin, and Eduardo Trigo, eds. Cambio 
Tdcnico en el Agro Latino Aiericano - Situaci6n y 
Perspectivas en la Dicada de 1980. San Jos6: 
IICA, 	 1983. 

0)63 	 ISNAR. Report to the Board of Directors of 
CARD]: Analysis, Evaluation and Proposals to 
Strengthen CARDI's Regional Capacity. The 
Hague: ISNAR, 1985. 

M8)73 	 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. 

0163 CGIAR. "National Agricultural Research." 
CCIAR, Washington, D.C., 1985. Mimeo. 

0172 Trigo, Eduardo. Background material. ISNAR. 
The Hague, nd. 

0198 IICA. "Strengthening the Agricultural Research 
Capability of the Ministry of Agriculture of 
Guyana." IICA, n.d. Mimeo. 

0199 	 South-East Consortium for International
 
Development, and Tuskegee Institute. Baseline
 
Study of Agricultural Research, Education, and
 
Extension in Guyana. Chapel Hill, North
 
Carolina: South-East Consortium for
 
International Development, June 1981.
 

0200 Downer. "Proposal for a National Agricultural
 
Research Service in Guyana." 1979. Mimeo.
 

0201 ISNAR. Guilt na: The Agricultural Research
 
System. The Hague: ISNAR, March 1982.
 

0287 Commonwealth Agricultural Bureaux (CAB).

List of Research [Workers in Agriculture, Animal 
Health and Forestry in the British 
Commonwealth, the Republic of Sudan and the 
Repoblic of Ireland 1959. Slough, England: CAB, 

1959. 
0343 Caribbean Agricultural Research and 

Development Institute (CARDI). Annual Report
1980. St. Augustine, Trinid,"d & Tobago: CARDI, 
1981. 

0353 Caribbean Agricultural Research and 
Development Institute (CARDI). Paper Presented 
at a Mleeting of the Governing Body of CARDI on 
January 29, 1982, Basseterre, St. Kitts. St. 
Augustine, Trinidad: CARDI, 1982. 

0354 	 Caribbean Agricultural Research and 
Development Institute (CARD!). Annual Report
Research and Development 1983-84: Highlights. 
St. Augustine, Trinidad: CARDI, 1984. 

0356 	 Caribbean Agricultural ,esearch and 
Development Institute (CARDI). Research and 
Development Summary 1983-84. St. Augustine, 
Trinidad: CARDI, 1984. 
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0365 Trigo, Eduardo, and Guillermo E. Galvez. "Trip 
Report of the CI T and IICA Mission to the 
Caribbean English-Speaking Countries for 

0654 Office de ]a Recherche Scientifique et Technique 
Outre-Mer (ORSTOM). Rapport d'Activit 1967. 
Paris: ORSTOM, 1969. 

UNDP." 1979. Mimeo. 



Haiti
 

Personnel 

Period/Year 

1960-64 

1965-69 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982
 
1983 

1984 

1985 

1986 


1960-64: 


Expenditure 

Period/Year 

1960-64 

1965-69
 
1970
 
1971
 
1972
 
1973 

1974
 
1975
 
1976 

1977 

1978 

1979
 
1980
 
1981
 
1982 

1983 

1984 

1985 

1986 


1960-64:1960 


PhD MSc 13Sc Subtotal Expat Total Source 

.. 

.. 
.. 

..... 
.. 

.. 

...... 
.. 
.. 

.. 
.... 
.. 

. . 
..... 

7 23 2 32 
 32 115
 
...... 
...... 
.... 

1965-69:
 

LCU = Gourdes 

Constant 1980 US$ (millions)
Current L.CU Constant 1980

(millions) LCU(millions) Atlas pPp Source 

0.720 2.182 0.412 1.097 10
 

.... 

1.070 1.436 0.271 0.722 222

1.325 1.604 0.303 0.806 222
 
1.235 1.517 0.286 0.763 222
 

. .°° 

3.875 3.229 0.609 1.623 115
 
..
 
..
 
......
 

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 researchand/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 F. Evenson. National 

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

0115 	 Economic Commission for Latin America and the 
Caribbean (ECLAC). Agriculthral Research 
Policy and Management - Volumes I and 11. 
Papers preented at the Workshop oil 
Agricuitural Research Policy and Management, 
26-30 September 1983, Port of Spain, Trinidad. 
Port of Spain, Trinidad: L:CLAC, November 1984. 

0222 	 Department of Agriculture, Natural Resources 
and Rural Development (DARNDR). "DiL nosis 
of the Situation of the Agricultural Research and 
Extension System in H-taiti (A Summary)." Paper 
presented at the Caribbean Workshop on the 

Organization and Administration of Agricultural 
Research, Bridgetown, Barbados, February 
1981. 

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. Mimeo. 

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.

0W53 	 Pifieiro, Martin, and Eduardo Trigo, eds. Canbio 
Tjcnico er el Agro Latino Amcricano - Situacidn y 
Perspectivas en la Dicada de 1980. San Jos&: 
IICA, 1983. 

0095 	 FAO - CARIS. Agricultural Research in 
Developing Countries - Volume 1: Research 
Institutions. Rome: FAO - CARIS, 1978. 

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

0165 	 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0172 	 Trigo, Eduardo. Background material. ISNAR, 
The Hague, n.d. 

0219 	 Department of Agriculture, Natural Resources 
and Rural Development (DARNDR), and IICA. 
"R6union Technique R6gionale sur les Systbmes de 
Recherche Agricole dans les Antilles." DARNDR 
and IICA, Port-au-Prince, Haiti, 
November/December 1977. Mimeo. 

0886 	 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Research and Extension: A Survey 
-f International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 



Honduras
 

Personnel 

Period/Year 

1960-64 
1965-69 

1970 

1971 
1972... 

1973 

1974 
1975 
1976 

1977 


1978
 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 


1960-6-1: 

Expwn it u rLCU 

Period/Year 

1960- 64 
1905-69 
1970 
1971 
1972 
1973
 
1974
 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986
 

1960-64,1: 

PhD MSc BSc Subtotal Expat Total Source 

.. 

.... 
..... 

56 208 
.. ... 

.. 

2 2 33 37 3 
38 
40 

95 
208 

'" 
1 6 53 60 11 71 212 
.. 

65 27 
.. 
.... 
...... 
.... 

1965-60: 

= Lempiras 

(.urrent LCU 
(million,) 

Constant l Q80
LCU(millions) 

Constant !980 

Atlas 

US$ (millions) 

PPP Source 

0.827 1.211 0.603 0.965 208
1.238 1.481 0.737 1.180 2081.594 1.983 0.987 1.580 208
1.617 1.835 0.914 1.463 208
1.950 1.950 9.971 1.554 208 

1965-69: 



220 

Personnel Comments: 
These figures refer to 'Programa Naciona: de 
Investigac.6n Agropecuaria' (PNIA) only. 

Although PNIA is the principal public 
agi cultural research institution in Honduras, 
soui':e 172 suggests that a rough!y equivalent 
level of resources may be committed to 

agricultural researc!' by other (semi-) public ano 
private research agencies. Howlver, 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: I-ICAFE, COIIBiANA, INA, THSA, 
SIATSA, SFC, IA, ant COI IDF FOR. 

Expenditure Comnient,: 
These expenditure figures refer to PNIA only. 

Acronyms and Abbreviations: 
COHBANA: Corporaci6n Ilondurefia del Banano 
COI-IDEFOR: Corporaci6n I londurefia para el 

Desarrollo Forestal 
IA: Ingenios Azucareros 
IHCAFE: Instituto Hondurefio de' Cafh 
INA: Inr tituto Nacional Agraio 
PNIA: Programa Nacional de Investigaci6n 

Agropecuaria 
SFC: Standard Fruit Company 
SJATSA: Servicios Internacionales de Agricuhura 

Tropical S.A. 
THSA: Tabacalera I-ondurefia S.A. 

Sources: 
0027 	 Harvey, Nigel, ed. Agricultural Research 

Centres: A World Directory of Organizations and 
Programmes Two V( lues. Harlow: Longman, 
1983. 

0095 	 FAO -- CARIS Agricm~ltural Research in 
Developiog Coutries - Volume 1: Research 

Institutions.Rome: FAO - CARIS, 1978. 
0208 Segura, M. "Diagn6stico de la Investigaci6n 

Agropecuaria en el Istmo Centro-americano." 
IICA, Guatemala, 1979. Mimeo. 

0212 	 Rosales, Franklin E. "Situaci6n del Sistema 
Nacional de Investigaci6n Agron6mica en 
Honduras." IICA-OEA, SanJos6, December1980. 
Mimeo. 

Additional References: 
0010 	 Boyce, James K., and Robert E. Evenson. National 

and International Agricultural Research andEtninPorm.NwYr:Arclua 
Extension Programns. Now York: Agricultuial 
Development Council, Inc., 1975. 

0014 Judd, M. Ann, James K. Boyce, and Robert E. 
Evensen. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut. 1983. Mimeo. 

0016 	 Oram, Peter A., and Vishva Bindlish. Resource 
Allocations to .Nlotional Agricultural Research: 
Trends in the - )70s. The Hague and Washington, 
D.C.: ISNAI A.1d November 1981.IhTRI, 

0017 	 ISNAR, IFAO') & AGAD. Survey of National 
Agricultural Rcsea.rch Systems: Unpublished 
Questionnaire Responses. ISNAR, The Hague, 
1985. 

(X)26 	 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The Hague, 1984. Mimeo. 

0053 	 PiFeiro, Martin, and Eduardo Trigo, eds. Canbio 
Tdcnico en el Agro Latino Anericano - Situaci6n y 
Perspectivas en la Ddcada de 1980. San Jos6: 
IICA, 1983. 

(073 	 Oram, Peter A., and Vishva Bindlish. 
"Investment in Agricultural Research in 
Developing Countries: Progress, Problems, and 
the Determination ot Priorities." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0172 	 Trigo, Eduardo. Background material. ISNAR, 
The Hague, n.d. 

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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Hong Kong
 

Personnel 

Period/Yea, Ph D MSc BSc Subtotal Expat Total Source 

1960-64 19 715/716
1965-09 18 286/285
1970 
1971 21 279
 
1972
 
1973
 
1974 
 26 244 
1975
 
1976 
 22 644
 
1977 
 22 644
 
1978 
 23 644
 
1979 23 (44

1980 24 644 
1981 
 23 644 
1982 
 21 644
1983 4 5 7 16 6 22 644/779
1984 4 4 10 18 4 22 644/779
1985 4 5 11 20 2 22 644/779
1986 4 5 12 21 1 779
22 


1960-64: 1960 1965-69: 1965 & 68 

Expenditure LCLJ = lUong Kong Dollars 

Constant 1980 US$ (millions)
Current L.CU Constant 1980 

Period/Year (millions) lCU(millions) Atlas PPP Source 

1960-4 
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 personnel indicators have been constructed 


1960 1965 

Agriculture and 
Fisheries Department

Administration Branch 
Agricultural Branch 17 

4 
5 

Fisheries Branch 10 
Conservation and 
Country Parks Branch 2* 2 

Total 19 21 

Source 715 286 
716* 

1979 1980 

Agriculture and 
Fisheries Department

Administration Branch 2 2 
Agricultural Branch I0 11 
Fisheries Branch 10 10 
Conservation and
Country Parks Branch 1 1 

Total 23 21 

Source 644 (A4 

= estimated or constructed by authors. 

Sources: 
0244 Commonwealth Agricultural Bureaux (CAB).

List of Re. aarch Workers in the Agricultural 
Sciences in the Commrnonwealth and in the 
Republic of Ireland 1975. Slough, England: CAB,
1975. 

0279 Commonwealth Agricultural Bureaux (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 Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 7969. Slough, England: CAB,
1969. 

0286 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Aninmal 
Health and Forestry in the Commonwealth and 

as follows: 

1968 1971 1974 1976 1977 1978 

2 2 2 2 2 2
3 9 11 10 10 10 
8 8 191 9 9 10 

2 2 4 1 1 1 

15 21 26 22 22 23 

285 279 244 644 644 644 

1981 1982 1983 1984 1985 1986 

2 0 0 1 1 1
10 10 11 11 11 11 
10 10 10 9 9 9 

1 1 1 1 1 1 

23 21 22 22 22 22 

644 644 644 644 644 779 

in the Republic of Ireland 1966. Slough, England: 
CAB, 1966. 

(644 	 Shin, Joseph. Personal communication. 
Agriculture and Fisheries Department. Hong 
Kong, May 1987. 

0715 	 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 	 Chang, C.W. FAQ Directory of Agricultural 
Research Institutes and Experiment Stations in 
Asia and the Far East, Supplement. Bangkok,
Thailand: FAQ - Regional Office for Asia and 
the Far East, May 1963. 

0779 	 Chan, T.K. Personal communication. Agriculture
and Fisheries Department. Hong Kong, January 
1988. 
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Additional References: 
0010 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.Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply." 

-Economic Growth Center, Yal' University, New 
Haven, Connecticut, 1983. Mirneo. 

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

0242 Commonwealth Agriculttural Bureaux (CAB). 
List of Research Workers in Agricultural Sciences 
inthe Commonwealth 1981. Slough, England: 
CAB, 	 1981. 

0243 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Scie! ces in the Commonwealth and in the 
Republic of Ireland 1978. Slough, England: CAB, 
1978. 

0287 	 Commonwee!th Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Health and Forestry in the British 
Commonwealth, the Remblic of Sudan and the 
Repmblic of Ireland 1959. Slough, England: CAB, 
1959. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extensioa: A Survey 
of International Data. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 



Iceland
 

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 

19 1 
1982 
1983..1983.& 

...... 
.. 

.. 
.. 

.. 

..... 

...... 

.. 

... 

.. 

..... 

.. 

.... 

37 
40 
48 

42 

48 
49 
49 
51 

"" 

503 
503 
503 

14 

14 
14 
14 
14 

1985 

1986 
......... 

...... 
77 744 

1960-64:1960 1965-09: 1965, 66 & 69 

Expenditu e, LCU= Kronur 

Period/Year 
Current LU 
(millions) 

Con,-tanl 1980 
LCU(millions) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

1960-04 
1965-69 
1970 
1971 

1972 
1973 
1974 
1975 

1976
1977 

1978
1979 

1980 
1981 
1982 
1983 

1984 
1985 
1986 

0.200 
0.528 
0.970 
1.090 

3.820 

9.280 

22.760 

96.400 

9.400 
14.635 
18.664 
18.607 

21.776 

29.357 

34.798 

23.090 

1.787 
2.782 
3.547 
3.536 

4.139 

5'579 

6'614 

4.388 

1.438 
2.238 
2.855 
2.846 

3.331 

4.490 

5.322 

3.532 

503 
503 
503 
503 

601/602 

601/602 

601/602 

601/602 

1960-64: 1961, 62, 63 & 64 1965-69: 1965, 66, 67, 68 &69 
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Personnel Comments, 
These figures include fisheries research. Fisheries 
research accounts for half or more of all 
agricultural research in Iceland. Boyce and 

Agricultural Research Institute 
Marine Research Institute 
Icelandic Soil Conservation Service
Iceland Forestry Research Station 

35 
30 

2 
2 

Evenson (source 10) systematically excluded Biological Institute (riEs) 8 
fisheries research. 

The 1985 personnel figure can. be broken Total 77 
down as follows: 

Expenditure Comments: 

1975 1977 1979 	 1983 1985
1981 	 1984 


Non-university 3.15 8.41 	 NA20.49 	 81.70 134.60 190.10University 	 0.67* 0.87* 2.27* 4.60 14.70* NA NA 

TnFtal 	 3.82 9.28 NA22.76 	 96.410 NA NA 

,Source 	 601 6)1 601 601 601602 601 
602* 602" 602' 602* 

The 	 post-1975 expenditure figures have been 0021 OECD. OECD Science and Technology Indicators. 
constructed as above. Paris: OECD, 1981. 

Itappears there was a currency c i 0022 UNESCO. Statistical Yearbook 1983. Paris: 
the early seventies. To get the pre-1971 UNESCO, 1983.figures in 0027 Harvey, Nigel, ed. Agricultural Research 
line with the later figures, and with the deflator Centres: A World Directory of Organizations and 
series, they were divided by 100. Programnes. Seventh Edition, Two Volumes. 

Flarlow, U.K.: Longman, 1983. 
Sources: 0376 	 FAO. Fourteent i FAO Regional Conference for

0014 	 Judd, M. Ann, Jm1e-S K. Boyce, and Robert E. Europe, Reykjavik, Iceland, 17-21 September
Evenson. 'Ihvesting in Agricultural Supply." 1984: Research in Support of Agricultural Policies 
Economic Growth Center, Yale University, New in Europe. Rome: FAO, 1984. 
Haven, Connecticut, 1983. Mimeo. 0)473 OECD. Science and Technology Indicators: Basic

0503 	 OECD. Rezic: of National Science Policy: Statistical Series - Volune A: The Objectives of
Iceland. Paris: OECD, 1972. Government R&D Funding 1974-1985. Paris: 

0601 OECD - STIID Data Bank. "Public Funding of OECD, May 1983. 
R&D ;', Socio-Economic Objective." 'Fables. 0504 OECD. Country Reports on the Organisation of
OECD, Paris, April 1987. Mimeo. Scientific Research: Iceland. Paris: OECD, July

0602 OECD - STIID Data Bank. "R&D Expenditure in 1963. 
the IHigher Education and Private Non-Profit 0509 OECD. Survey of the Resources Devoted to R&D 
Sectors." Table,;. OECD, Paris, April 1987. by OECD Member Countries, International 
Mimeno. Statistical Y( 'r 1971 - Volume 5: Total Tables,

0744 Agricultural Research Centres: A World Statistical Tables and Notes. Paris: OECD,
Director, of Oranizat ions and ProXraimmtes. August 1974. 
Eighth Edition, Two Volumes. Ilarlow, U.K.: 0512 	 OECD. Survey of the Resources Devoted bo R&D
[ongman, 1986. by OECD Member Countries, International 

Statistical Year 1973 - Voiume 5: Total Tables, 
Additional References:BocJesKda 	 Statistical Tables and Notes. Paris: OECD,RNtional01 	 0 September 1976.0010 Boyce, Janms K., and Robert E.. Evenson. National 0513 OECD. International Survey of the Resourcesand International Agricultural Research and Devoted to R&D by OECD Member Countries,
Extension Programs. New York: Agricultural International Statistical Year 1975 -
Development Council, Inc., 1975. 
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International Volume: Staiistical Tables and 
Notes. Paris: OECD, March 1979. 

0530 	 OECD. OECD Science and Tccnvh ,lI/ 1liicators 
No. 2 --R&D, Ilnveltion aid ('J)jCtitj'Tt?I . 
Paris: OECD, 1986. 

0707 	 OECD - S"I U Data Bank. "A& l'penditurc in 
the Higher Education and Private Non-Profit 
Sectors: ligher Education, Agricultural Sciences, 
General Universities Fund,'." Table. OFCD, 
Paris, June 1987. Mimeo. 

0708 	 OECD -- STIID Data Bank. "Gross Domestic 
Expenditure on R&D: All Fields of Sciences -
Agriculture, F-oretrv and Fishing," Tables. 
OECD, Paris, June 1t987. MineO. 

0852 	 Evenson, Robert F., and Yoav Kislev. Investment 
in Agricultural Research an d Extension: A Survety 
of International )ita. Center Discussion Paper 
No. 124. New I laven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 



India
 

Personi,I 

Pe riod /Yc r PhD 

1960-61
 
1965-o,9 

1970 ..
 

1971
 
1972 

1973
 
1974 	 .. 
1975 .. 

1976 ......
 
1977 .....
 
1978 ..
 
1970 	 ... 
198().

1981 .........
 
1982 .. 

1983 	 .. 

1,9.-84 	 .. 

196) 64: 

VA IU,,1tt IC 

( urrcot . 
l'crn )d /Yc'ir In,I 


Ir) I. 	 h I .'37 
11417 () 170.4.17 

1)7o 2o7.4 1) 

1 9 71 303.29) 

1972 372.198 

19173 382.733 

1974
 
19}75 582.57.1 

1976 698.606 

1977 858.899 

1978
 
1979
 
198) 13.1.518 

1981 1443.53-1 

1982 1600.551 

1983 1697.568 

198.1 1898.585 
1985 2081.602 
1986 2356.13) 

1960-64: 1960, 61, 62, 63 & 64 


NlSc BlSc Subtotal 

.. 

.. 

... 

......
 

......
 

.... 

1 ;- 6(): 

Con' tant 
[. ('()n taut 19'9) . .. 

.(U m iI inon tlas 

3o,;.758 36.982 
-437.524 52.405 
616336 73.823 
663.654 	 79.491 
732.673 	 87.757 
633.664 	 75.898 

843.088 	 100.983 
949.193 113.692 

1125.687 134.831 

13.11.518 160.683 
1320.708 158.191 
1357.550 162.603 
1321.065 158.233 
1387.855 166.233 
1423.80.1 170.539 

1965-59: 1965, 66, 67, 68 & 69
 

Expa t Total Source 

5666 781
 

6910 26
 

8389 778
 

LCLJ = Indian Rupees 

1980 US$ (millions) 

P Source 

102.231 	 876
 
144.866 	 876/10 
204.072 	 10
 
219.739 	 10
 
242.591 	 10
 
209.809 	 10
 

279.150 	 26/781 
314.282 	 26
 
372.720 	 26
 

444.182 	 778
 
437.292 	 778
 
449.491 	 778
 
437.410 	 778
 
459.525 	 778
 
471.428 	 777/778 

777/778 

http:170.4.17
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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 Research (ICAR) which, 
according to source 778, in 1986 or so comprised 
more than 40 national agricultural research 
institutes, 14 national research centers, thanmore 
70 	 All-India Coordinated Research Projects, and 
12 general (na itool-level) universities. 

At 	 the state ievel, agric.iltural 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 
closely through the more than 70 All-India 
Coordinated Research Projects and oiher ad hoc 
research schemes. There are also close budgetary 
links between SAUs and ICAR. According to 
source 778, p. 111, ICAIZ assistance constitutes 15 
to 30% of the annual expenditure of several 
SAUs. 

Because of the large and relatively complex 
oganizational structure of the research 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, education, extension, and research. It 
is assumed that at the SAUs on average, one-
third of total person-years 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 corroborated by source 778, p.1 9 0 , who 
states, '... every third position in ICAR 
institutions and every fourth position in the 
state research 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 
researchers (roughly expressed in full-time 
equivalents (FI.,s)) 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 19 87a 

SAUs 21264 132031 4280 5800 

Total 5666 6910 8389 

Sources 26/781* 26 778 

I =estimated] or constructed by authors. 
a. Not included in the indicator series. 

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 
consideralv lower than those reported by other 
sources. Therefore, to be consstent 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 
each 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 estimatLs 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 
were derived by applying this ratio to a suitable 
publication series. The post-1974 expenditure 

777 
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1975 1976 1977 1980 1981 1982 1983 198-1 1985 1986 
ICAR 415.141 488.156 605.432 959.000 1018.000 1132.000 1186.000 1344.000 1484.000 1573.000 
SAUs 167.433' 1210.4501 1253.4671 1382.5181 1425.5341 1468.5511 1511.5681 [544.5851 597.602* 778.130* 

Total 582.574 698.606 858.899 13-11,518 1113.534 1600.551 1697.568 1898.585 2081.602 2356.130 

Source 26 26 26 778 778 778 778 778 778 778 
781* 
 777* 777*
 

[ ] = estimated or constructed by authors. 

indicators have been constructed as shown in tile 0016 Oram, Peter A., and Vishva Bindlish. Resource 
table above. Aillhati ns to Nalional, ricit ural Research: 

ICAR expenditures include the IC,,R Tren s in the 1970s. "lhe I lague and Washington, D.C.: ISNAR and IIT'Rt, November 1981. 
contributions to Tbhe research 00nt1Q en , ald Tedla Gelachew, Cds.SAUs. SAUs 	 Btsso 
expenditures represent the state governmezn Strngthenin,' National Aricoltural Research. 
contributions only. is assul1med a third ofIt that Report from a SARTC workshop, 10 -17 
all state governent contribution-, to the SAUs September 1979. Part 1: Back,,round Dlocoments; 
are spent oil research. Part 11: So nmarv and Conclusions. Sweden: 

SAREC, 1980. 
Acronyms and Abbrevialions: 0027 larvey, Nigel, ed. ,lg,,culural Re. arthA Centre's: A t tilh 1)ircctotl il Ortfanizatiot s andICAR: 	lndian Council o: Agricilturad 'esearch Proyramnes.Seventh Edition, Two Volumes. 
Stt, .,_s:Agricultural Uni\'er.it ite, I larlow, U.K.: Longman, 1983. 

0073 	 Oram, PetLr A., and Vishva Bindlish.
Sources: "Investm.nt in Agricultural Research in 

0026 Orani, t'eter A., aid Mark Gieben. "Document Developiilg COUntrie,,: Progress, Problems, and 
Summaries." ISNAR, 'h 1hague, 1984. Minico. the Determination of l'riorities." IIT RI,

0777 	 Acharya, RM. l'eronal comitn:tication. Deputv Wasliinto n, D.C., January 198.1. Mnimeo. 
Director (;eneral, Indian CtMtnil of Agricitltural 0093 BangladLesh Agricoltural Research Council 
Research. New Delhi, January 198. (IBARC), tSN AR, and Winrock International. 

0778 Randhawa, N. S. A.ritdorai Re: ta th in Ildia: Manaenen! q i Hlut Iansources in Ag'ricultural
An 9O'rview oft Its Or,ganizalion, Altapnw:tu'nt Research. Report of thi International Workshop
and Ol eralions. FAO Restarch ,.nd "l'chnoh gy on Managenient of I lumaii Resources in 
Paper 3. Rome: FAO, 1987. Agricultural Research held March 3-5, 1986 in 

0781 Indian Council of Agricultural Ridearch (t('AR). Dhaka, Bangladesh. Dhaka: BARC, ISNAR,
Reptrt of the Rezie, Comnitt' on Ariculttoral and Winrock International, 1986. 
Universitie.. New Dclhi: ICAR, October 1978. 0163 CGIAR. "National Agricultural Research." 

0876 Mohan, Rakesh, D. Jha, and Robert Evenson. CGIAR, Waslhington, D.C., 1985. Mimeno. 
"The Indian Agricultural Risearch System." id65 -vensOn, R.E., and Y. Kislev. Agricultull
Economic and Political W eekly Vol. VI11, No. 13 Reserch and 'rotic i'it. New laven: Yale 
(March 1973): 223-228 University Press, 1975. 

0176 Mosernian, Albert, t'd. NalionaI At;ricultural 
Addidonal References: Research Systems inl Asii. Ri)irt of tile Regional

0010 	 Boyce, James K., and Robert E. Evenson. National Seminar hlId at the India International Centre, 
and International Ag'ricultural Rescarh and New )elhi, India, March 8-13, 1971. New York: 
Extension i no. AD(-.., Inc., 19/1.~rogrNew York: Agricultural 
Development Council. Inc., 1975. 0242 Comronwealth Agricultural Bureaux (CAB).

0014 Judd, M. Ann, James K. Boyce, and RoLert E List (of Research Workers in Agricullural Sciences 
Evenson. "Investing in Agricultural Soupply." il the Uo nMotnweah i981. Slough, England: 
Economic Growth Center, Yale University, New CAB, 1981. 
Haven, Connecticdit, 1983. Mnimeo. 0243 Commonwealth Agricultural Bureaux (CAB).

List of Research Workers ini the Agricultural 
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Sciences in the Ccminonwealth and in the 
Republic of Ireland 1978. Slough, England: CAB, 
1978. 

0244 	 Commonwealth Agricultural Bureaux (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 Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 7972. Slough, England: CAB, 
1972. 

0285 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Reptulic of Ireland 1969. Slough, England: CAB, 
1969. 

0286 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Vorkers in Agriculture, Animal 
Health and Forestry in the Cotnonwealth and 
in the Rqublic of Ireland 1966. Slough, England: 
CAB, 1960. 

0287 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculturc, Anitna! 
Health an,l Forestr/ in the British 
Cotnmonwealth, the Republic of Sudan and the 
Rqublic of Ireland 1959. Slough, 17ngland: CAB, 
1959. 

0316 Jain, [IK. "Reorganization and Intensification of 
Agricultural Research in India." In Strengthening 
National Agricultural Research. Report from a 
SAREC workshop, 10-17 September 1979, edited 
by Bo Bengtsson and Getachew Tedla, pp. 89-97. 
Sweden: SAREC, 1980. 

0328 	 Raman, K.V. "Management of I lunLn ReCsources 
in Agricultural Research: Indian Efforts and 
Experiences." In Management of tlunan Resources 
in Agricultural Research. Report of the 
International Workshop on Management of 
Huiman Resources in Agricultural Research held 
3-5 March 1986, edited by Theodore Hutchcroft, 
pp.87-96. Dhaka: Bangladesh Agricultural 
Research Council, ISNAR, and Winrock 
International, 1986. 

0337 	 Randhawa, N.S., K.V. Raman, and NI. 
Rajagopalan. National Agricultural Research 

System in India and Its Impact on Agricultural 
Production and Productivity. New Delhi: Indian 
Council of Agricultural Research, October 1986. 

0377 	 World Bank. India Staff Appraisal Report of the 
National Agricultural Research Project II. Report 
No. 5469-IN. Washington, D.C.: World Bank, 
September 1985. 

"J33 	 Raman, K.V., and C. Prasad. 'Trends in
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Paper presented at the regional seminar
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Scientific Agricultural Societies and the
 
Agricultural Institute of Malaysia, Kuala
 
Lumpur, November 1986.
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Extension Linkage Workshop Held in Hanoi,
 
Viet Nan, 9-13 June 1986. Rome: FAO, 1986. 

0684 Morehouse, Ward, and Brijen Gupta. "India: 
Success and Failure." Chapter 8 in Learning by 
Daing,- Science and Technology in the 
Developing World, edited by Aaron Segal, pp.
189-212. Boulder and London: Westview Press, 
1987. 
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Agricultural Research Systems in the Asia-
Pacific Region. Bangkok: FAO - Regional Office 
for Asia and the Pacific, 1986. 

0770 Ruttan, Vernon W. Agricultural Research Policy
and Development. FAO Research and Technology 
Paper 2. Rome: FAO, 1987. 
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Indonesia
 

Personnel 

Period/Year PhD 

1960-64 	 .. 
1965-69
 
1970 	 .. 
1971 	 .. 
1972 

1973
 
1974 	 19 

1975 	 16 

1976
 
1977 

1978
 
1979 	 27 

1980
 
1981 	 .. 
1982 	 .. 
1983
 
1984 	 90 

1985 	 102 

1986 	 129 


1960-(: 

Expenditure 


Current LCU 
Period/Year (millions) 


1960-64
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974 6934.000 
1975 9129.000 
1976 13776.0(X) 
1977 17907.000 
1978 20074.000 
1979 22846.0W0 
1980 35890.000 
1981 42830.000 
1982 402,10.000 
1983 63902.000 
1984 67164.000 
1985 68745.000 
1986 89910.000 

1960-64: 


MSc BSc 

...
 

...
 

.. 

"167 250 

204 243 


..
 

-978-

...
 

279 965 

296 965 

235 1()8 


1V)65 69: 

Consta nt 1980
 
l.CU(millions) 


19154.410 
22417.562 
295(4.633 
34000.739 
3-1318.657 
29501.86-
3589".)00 
36143.460 
32295.345 
45320.567 
12562.738 
40462.036 

1965-69:
 

Subtotal Expat Total Source 

436 436 459
 
463 463 181
 

100'5 	 1005 
 869
 

1334 13' 4 181
 
1363 .. 1363 47
 
1372 .. 1372 180
 

LCU = Indot,esian New Rupiahs 

Comistant 1980 USS (millions)
 

Atlas PPIP Source
 

28.459 65.611 47
 
33.307 76.789 47
 
43.926 101.270 47
 
50.517 116.466 47
 
51.034 117.657 47
 
43.833 101.055 47
 
53.324 122.937 47
 
53.701 123.805 47
 
47.983 110.621 47
 
67.336 155.240 47
 
63.238 145.794 47
 
60.117 	 138.598 811
 

.... 811
 

http:29501.86
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Personnel Comments: 
File personal indicators represent the Agency for 
Agricultural Research and )evelopment (AARI)) 
only. AARD was established in 1974 with the 
statutory responsibility to undertake research and 
development inl agricu'ture according. to the 
policy stated by the 'ldinitrvof Ag;riculture amd to 
manage all tec'hnical x ec tX'uti\' Units ill 
agricultural research and d Cvehop)1It , within 
tile Mini stry of Agricoulture. 'rior to 1974, 
agrictultural Iresearch wa; conducted separatWl 
within each of th,, i)irechirate Gee raItes ef the 
\liriStrV of AtIIah t se &' I ilCct rate 
Generalate Of Fod Crop- FstaI Crops, Fri.>trV, 
Fisheries, and Aiiaii- I1lushandr\, all of which 
11,1d few trained re,'a re1ers ad I11ioiti-. rt.e,aIrch 
budgete. 

Iii I ',u , n ir~ieial 
took pla, olhvtld hY 
II)53, waimch ne'iltct Iin 

res.arch to Iiht . l, 
l~ev,'l~pr t I,\Idl)i 

roriinizatioi of ,A,,\I1) 

mtllheI r'organization in1 
the reulo' of forestryI 

(,] Fo.:e-, serch aid 
o( the , created 

Mijlistrv of Fti 't,i, .'. . u e 77-1, 
AFRI ) c mhntedA ir I27 researchers iii 1985. 
Althoui;h mt ariciultural research in Indoniesia 
is perf11rnied b\V AARI), sOuPe work on Y)L'cm 
pla"sl C,,hriservatioi 
Iliolog icA I nstittii 
oct.wopr, plh, y tle 
Institute (I. , iOt)N (, 	 V~t i 
\Iiristry of xScieriii ,i idl~ehiniol. "Source,, 27 
aid 744 ntote 117 0iid SAlI-c,.chi,'-, at I.N 

-

for 
the years 1982 anrid Iu85, rUpeJ-iw lv. Liiver-siitit.s 
also carry ott s0ieC arrieslttral research, 
althcuI I btli;t10' costraints'i ''tVklv limit the 
scale ft Such act ivit ies (souCC -17--7 

Expenditure Comments: 
The expenditure indicators represent the total 
bud get, inclusive of d onuor contribiutions, of 
AAR[) only. Until 1983, the year that AFRD was 
created, forestry research expenditures were 
included in the AARII) expenditures. According 
to sonrce 732, the prop seed bUdget of AFRI) for 

3 ws 6Trends1983 	was 62.53 million I,,upees. 
Since the InidItnesia n fiscal year runs from 

April 1 to March 31, according to the standard 
practice in this series, an expenditrI re figure for, 
say, the 1975-76 period would be placed in 1975. 

i , done Iv the Naitional 
(I.N) ,land s;o0me n 
Nitiril 	()c'ccaii, ,,raphic 

rh ot lie(4 W111,1i 01i 1,1' f 

Acronyms and Abbreviations: 
AARD: Agency for Agricultural Research and 

DevelopnIent 
A [RI): Agency for Iorestry Research and Development
I.HN: (National Biological Institute)ION: 	(National Oceanographic te) 

Sources: 
(H047 	 Nestel, Barry. Indonesia and the CGIAR Centers: 

A 911,11 of Their Collaboration in Agricultural 
Research. (GIAR Study Paper Number 10. 
Washington, D.C.: World Bank, i985. 

1)180 	 Retzlaff, Raloh If. "1hman Resources: Lessonsfrom 	AARI) in Indonesia " In Management ofli nt n R 'oe'ourccs in A, ri It -tralResearch. 
Rport of the International Workshop on 
Managenent of I hrinan Resources in Agricultural 
Research hetl 3 5 March 198o, edited by 
"'heodore I-UtChcroft, pp. 58-,5. Dhaka: 
Bangladesh Agricultural Resewrch Council,ISNAR, and Winrock Inte national, 1986.0181 IRRI. Uducation (or A
 

ioultitre. Proceedings of
 
the Svu on lducation for Agriculture, 12
16 November 1984. Manila: IRRI, 1985. 

9-Vl( V,!orld Hmik - Fast Asia and Pacific Projects 
I)epa rtrien .t Appraisal of A,,ricultural Research 
'Mi (.nt'Wti'm 'roi3ct ndoMesia, Washingtonl,D.C.: World lank, April 1975. 

(81l Agency for Agricultural Research and 
I velo ent (AARD). AARD Rcuiews 1984
19.7: An Anal i of their Recommendations and 
their Implcmentation. Jakarta, Indonesia: 
AARi), August 11)88. 

(8,Boyc, James K. "Agricultural Research inBoyce
Indonesia, The Philippines, Bangladesh, South 
Korea and India: A Documentary Ilistory."
University of Minnesota Asian Agricultural 
Research Revie,v Project, July 1981). Mirneo. 

Additional References: 
0010 Boyce, lames K., aind Robert E. -venson. National 

aid IInter' attoa! A,,ricult iral Research and 
E.xtension IPrograms. New York: Agricultural
Developm'ont Council, Inc., 1975.0014 	 Judd, M. Ann, James K. Booyce, arid Robert E. 
Evenson. "Investing in Agriculturil Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

(016 Oram, Peter A., arid Vishiva Bindlish. Resource 
Allocations to National Agricultural Research: 

in the 1970s. The Hague and Washington,D.C.: ISNAR and IFPRI, November 1981. 
018 Daniels, Douglas, and Barry Nestel, eds. 

Resource Allocation to Agr;cultural Research. 
Proceedings of a workshop held in Singapore 8-10 
June 1981. Ottawa: IDRC, 1981. 



233 

0019 	 Bengtsson, Bo, and Tedla Getachew, eds. 
Strengthening National Agricultural Research. 
Report from a SAREC workshop, 10-17 
September 1979. Part 1: Background Documents; 
Part 11: Summary and Conclusions. S;veden: 
SAREC, 1980. 

0026 	 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The ilagu_, 1(84,. Mineo. 

0027 	 Harvey, Nigel, ed. Agricultural Re.:earch 
Centres: A World Directory of Organizationsand 
Programmes. Seventh Edition, Two Volu res. 
Harlow, U.K.: Longman, 1983. 


0073 Oram, Peter A., and \Vishva Bindlish 

"Investment in Agricultural Research :n 
Developing Countries: I'ogre;s, Problems, and 
the Determination of Priorities." iPRI, 
Washington, D.C., January 19n4. %jinjeo.

0093 	 Bangladesh Agricultural Rc"eiarch Council 

(BARC), ISNAR, and Winrock International. 

Management of Human Resnnc, in Agriculturai 
Research. Report of the Inte-rnational Workshop 
on Management of Iluman Resources in 
Agricultural Research held larch 3-5, 1986 in 
Dhaka, Banglades I. Dhaka: BAR(', ISNAR, 
and Winrock International, 19I86. 

0095 	 FAO - CARIS. Agricultural Rc:;warch in 

Developing Co. tri1.; --Volume 1: Re2sarch 

Institutions. Rome: FAO - CARIS, 1978. 


0135 	 FAO, and UNI)I'. National A,ricltural 
Research - Report of atn 'li,ahaion .tudih in 
Selcc'ed Countries. Rome: FAO and UNDI', 1984. 

0159 	 Agency for Agricultural Research and 
Development (AARf). An I-'a mta(ion of the 
Industrial Crop Rescarch Plrorai of AAIR. Two 
volumes. Indonesia7 AARI), Aii,,;,t1985. 

0163 CGIAR. "National Agricultural Research." 
CGIAR, Washington, D.C., 19 8 iI Mine. 

0165 	 Evenson, RE., and Y. Kislev. A, ii ulttrad 
Res,:arch and liroductiit'. New IIilen: Yale 
University Press, 1975. 

0176 	 Mosenian, Albirt, ed. National Agr icltdiiral 
Research Sytscns in As ii. Report of the region] 
seminar held at the India International Centri, 
New Delhi, India, March 8 -13, 1971. Ni'eiw York: 
AI)C, 	Inc., 1971. 

M1'9 	 The' Philippine Council for Agriculture and 
Resources, Research ald lDevel pIIn t 
(PCARRID), anil ID.C.Ai'ricitvraemi l'Siircs; 
Research Maipower )'r'elopit iI S0it/i an 
Southeast Asia. Price'din ; of the Works hop on 
Agriculture andlResource:; Rese'arch Manpowe-r 
Development in South and Southe'ast Asiu, 21.23 
October 1981 and 4-6 February l9 z, Singipore. 
Los Bafios, Philippines: I'CARRI), 19.33. 

1182 	 Agency for Agricultural Research and 
Development (AARD). This is AARD. Indonesia; 
AARD, 1985. 

0183 	 World Bank --East Asia and the Pacific Regional 
Office. Indone.;ia National A ricultural 
Research Project: Staff Appraisal Report. 
Washington, [D.C.: WNorl Bank, April 1980. 

0270 	 Karama, A. Syari fuddin. "Planning,
 
Programming and Evaluation of Research and
 
Development Indonesia Experiences." la,)er
 
presented at the Workshop on Improving 
Agricultural Research Organizations and 
Mananement: Progress and Issues for the Future, 
ISN AR,The I-lague, 8 -12 September 198(.. 

0317 	 Birowo, A.T."Policy Issues for Agricultural 
Research in Indone,;ia." In Stren'gthening 
National Agricultural Research 'eport from a 
SAREC workshop, 10--l 7 September 1979, edited 
by Bo Bengtssou and Getachew Tdla, pp. 98-111 
Sweden: SAR[C, 19S. 

0435 	 Badruddoza, K.M. "Agricultural Research System 
in Indonesia." In Proccecdings of the Research 
Extension Linka, Vorkshop IHeld in Hanoi, 
Viet Nan, 9-1.3 June 1986. Rome: FAO,1986. 

0411 	 Joint Agriculture Research Survey Team. Report 
of Survey and Rccomnniiations o 
Oryaniza(ions, Systcms, aad Requirement:; fur; 
Research in A,'riculrc and Related Industries in 
Indonesia. Djakarta, Indonesia: Ministry of
 
Agricult nre, jutv 1969.
 

0447 Agency for Agricultural Research and
 
Development (AARD). 5 Years (1976-1980) of 
Agricuntural Resarch anid Dev'elopment for 
Indonesia. Indonesia: AARD, n.d. 

0.160 	 World Bank - Projects Department, East Asia and 
Pacific Regional Office. Indonesia: Technical and 
Professional A'laipfwer in Agriculture. Two vols. 
Washington, D.C.: World Ban%, March 1981. 

0731 Salmon, David Christopher. "An Evaluation of 
lI.vestment in Agricultural Research in Indonesia: 
1965-1977." Uhl)diss., University of Minnesota, 
Minneapolis, April 1984. 

0732 FAO - Region alOffice for Asia and the Pacific. 
Agricultural Research Systems in the Asia-
Pacific Region. Bangkok: AO -- Regional Office 
for Asia and the l'aciic, 1980. 

07,44 	 Aricultiral Rsearch Cintres: A cv;,hl 
Directory of ()rga ai::,tions and P'royrait;i. 
Fighth Edition, Two Volumes. Harlow, U.K.: 
L.ongman, 196. 

0852 	Even son, Robert I., and Yoav Kislev. Investment 
in AgriculturalRt-q'arch and Eiitcnsion: A Survey 
of Internaitional lata. Center Discunssion Paper 
No. 124. New I-laven, Connecticut: Economic 
Growth Centvr, Yale Univ'.'rsity, August 1971. 

0886 Evenson, Robert F., 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. 



Iran 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-6 .. ...
 
1965-69 ...
 300 101970 .... 509 10
1971 589 10
1972 ..
 
1973 .....
 
1974 37 10 
1975 .. ...
 
1976 
 518 95 
1977 ..
 
1978 .. ...
 
1979 ..
 
198(0 ..... 
1981 ...... 
1982 ..... 493 27 
1983 .. 
1984 .... 
1985 ...... 
1986 ...... 

1960-64: 1965-69:1967 

Expe 71dit u re LCU Iranian Rials 

Constant 19{ 5$ (millions) 
. . . .Current LCU Constant 1980 

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

1960-(4 200.000 1290.323 i4.668 23.397 10 
1965-69 
1970 704.000 4789.116 54.440 86.840 1019,1 757.500 4618.902 52.505 83.754 101972 1072.600 6094.318 69.277 110.507 101973 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 ...... 
19841 "" 
1985 ...... 
1986 

1960-(4:1962 1965-69: 
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Personnel Comments: and Soil Institute of Iran. Total research
The 1976 and 1982 figures have been constructed expenditures are probably substantially larger 
as follows: than the figure presented in the table. 

Sources:Institute 1976 1982 0010 Boyce, James K., and Robert E. Fv,'nson. National 
and International Agricultral Research andForest and Rangeland Research Institute 59 50 Extension Programs.New York: Agricultural
Animal Husbandry Research Institute 23 Development Council, ninc., 1975.
Plant Pests and Diseases 0027 Harvey, Nigel, ed. Agricultural ResearchResearch Institute 130 120 Centres: A World Directory of Organizations andRazi State Serum and Vaccine Institute 61 43 Programes.Seventh Edition, Two olumes.Safiabad Agricultural Research Center 29 15 -arom, U.K.: evnhgman, 1983.

Soil Institute of Iran 156 191 0- U .K . Agr a l1983.Sugar Beet Seed Research Institute 20 50 0095 FAQ - CARIS. Agricultural Research inSeed and Plant Improvement Institute 40 Developing Countries - Volume 1: ResearchInstitute of Horticulture Institutions. Rome: FAO - CARIS, 1978.

(University of Isfahan) 
 24 

Total Additional References:518 493 (W)94 FAO - Near East Regional Office. Director, if 
Agricultural Research Institutions in the Near 
East Region. Cairo: FAO - Near East Regional

The institutes included here operate at the Office, 1979. 
national level. Some of the173 FA. FA Near East Regional Studies onrganization and Admin istration of Agricultural
substations. In addition, source 9.1 identifies 8 Research. Rome: FAO, 1974. 
regional research centers which conduct 0174 Watson, I.M. "Comparative Study of 
agricultural and anirn,,! research. Each of these Agricultural Research Organisation andregional research have 4 tocenters 9 substation--, Administration in the Near Fast Region." Paper
per region. The total number of researchers presented a! the Workshop on Organization and
working at these centers may be substantial but Administration of Agricultural Services in the 
there is c0rrently no juantifiable Arab States, Cairo, 2-15 March 1964.inforation (517 Aresvik, Oddvar. The A,gricultural Dei',elopinent 
a v ai labIe.of Iran. Praeger Special Studies in International 

Economics and Developement. New York: T.:eger
Expenditure Comments: Publishers, 1976.

The 1976 expenditure figure includes the 0852 Evenson, Robert F., and Yoav Kislev. Investment
following institutes: Forest and Rang ela nd in Agricultural Research and Extension: A Surveyof International Data. Center DiscussionResearch Institute, Animal Husbandry Research PaperNo. 124. New Haven, Connecticut: Economic
Institute, Plant andPests Diseases Research Growth Center, Yale University, August 1971. 
Institute, Razi State Serum and Vaccine Institute 

http:labIe.of


Iraq
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-(4 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975
 
1976 
1977
 
1978
 
1979
 
1980
 
1981
 
1982 
1983 93 75 374 542 542 188 
198-1 
1985 
1986 

1960-64: 1965-09: 

Expert dit ore LCU = IraqiDinars 

Constant 1980 US$ (millions)Currn-ct l.CU Constant 1980 
Perriod/Year (millions) LCU(millions) Atlas PPP Source 

1960 -('4 
1965-69 
1970 
1971 
1972 
1973 
197.1 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
198.1 
1985 
1986 

1960-64: 
 1965-69:
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Personnel Comments: Allocations to National Agricultural P-search: 
The 1983 figure includes two institutes, namely, Trends in the 1970s. The Hague and Washington, 
the State Board for Applied Agricultural Research D.C.: ISNAR and IFPRI, November 1981. 
(SBAAR) and the Agriculture nnd Water 0027 Harvey, Nigel, ed. Agricultiaral ResearchCentres: A World Directory of Organizations a,,dResourccs Research Centre (AWRRC). According Programmes.Seventh Edition, Two Volumes.
 
to source 188, SBAAR is under the 
 Harlow, U.K.: Longman, 1983. 
administrative control of the Ministry of 0094 FAO - Near East Regional Office. Directory of 
Agricuiture and Agrarian Reform, while Agricultural Research Institulions in the Near 
AWRRC is under the Scientific Research East Region. Cairo: FAO --Near East Rcgional 
Council, which Office, 1979.is tnder the direct control of the 0095 FAO - CARIS. Agricultural Research in 
Prime Minister's Secretariat. SBAAR was Developing Countries - Volume 1: ResLarch 
organized in its present form in 1979 and has Institutions.Rome: FAO - CARIq, 1978. 
been built around the nucleus of the former Field 0173 FAO. FAO Near East Regional Studies on 
Crops Directorate, by attaching to it research units Organization and Administration of Agricultural 
of other Directorates of the Ministry of 0 Research. Rome: FAO, 1974. 
Agriculture, along with other Ministries such as 0174 Watson, J.M. "Comparative Study ofAgricultural Research Organisation and 
Irrigation and autonomous bodies such as the Administration in the Near East Region." Paper
State Organization in Soils and Land presented at the Workshop on Organization and 
Reclamation. Because of the large dispersion of Administration of Agricultural Services in the 
agricultural research in the past, the limited Arab States, Caau, 2-15 March 1964. 
additional data available appears to significally 0189 FAO. Report to the Government of Iraq:

Organization and Adminisqr., i-n of Agriculturalunderstate the national research capacity. Research. Rome: FAO, 1G64. 

0831 FAO. Report of an Expert Consultatioi onSources: Agricultural Extension and Research Linikages in
0188 FAO. Report of an LAO Mission: Organization the Near East, Aman, Jordan, 22-26 July 1985. 

and Administration of Applied Agricultural Rome: FAO, 1985. 
Research in Iraq. Rome: FAO, February 1984. 0865 Oram, Peter. "Agricultural Research Objectives 

and Priorities: Constraints to the Dev-lopment of 
Additional References: Agricultural Research Institutions in Arab 

0010 Boyce, james K., and Robert E. Evenson. National Countries." Review paper prepared for the first 
and International Agricultural Research and meeting of the Council for Arab Agricultural
Extension Programs.New York: Agricultural Research, organized by the Arab Fund for 
Development Council, Inc., 1975. Economic and Social Development, Kuwait, 23 

0016 Oram, Peter A., and Vishva Bindlish. Resource March 1988. 



Ireland 

Pe'rsoit tc 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64
 
1965-61) 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 .....
 
1977 
 ... 393 283
1978 .. 
1979
 
1980 
1981 ..... 
1982 
1983 ..
 
1984 .. .....
 
1985 ..
 

1986 ......
 

1960-64: 1965-69:1965 & 68 

Expetndit ure LCU = Irish Pounds 

Constant 1980 US$ (millions)
Currnt LCU Constant 1980Period /Ycar (milions) LCU(millions) Alis I 'PP Source 

1960-(A 1.686 9.918 18.621 18.753 5141965-69 2.533 11.265 21.151 21.301 510/474/5111970 3.290 12.230 22.963 23.126 4741971 3.725 12.500 23.469 23.636 601/5091972 4.531 13.405 25.169 25.347 6011973 5.347 13.781 25.874 26.058 601197-1 5.143 12.453 23.381 23.546 6011975 7.059 13.951 26.193 26.378 601/513
1976 9.014 14.705 27.609 27.804 6011977 11.209 16.151 30.325 30.540 6011978 11.3(4 14.816 27.818 28.015 6011979 13.030 14.943 28.055 28.254 601
1980 11.875 11.875 22.296 22.454 6011981 15.050 12.819 24.069 24.239 601/6021982 18.875 13.899 26.096 26.281 6011983 19.280 12.751 
1984 

23.941 24.111 601/602
20.010 12.'16(1 23.393 23.559 601/602

1985 22.720 13.468 25.286 25.465 601 
1986 

1960-64:1963 1965-69: 1967 &69 
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I 

Personnel Comments: the University College, Cork; and at the 
The personnel series has been constructed as University of Dublin, Trinity College. On the 
below, basis of source 632, which gives the total number 

The non-university component includes of researchers for universities expressed in full
researcher,., at the Department of Agriculture and time equivalents 1967,for it was estimated that 
Fisherie., the Department of Lands (Forest and researchers at these universities spend no more 
Wildlifie Service), and the Agricultural Institute than 30';. of their time on research. This 
'An Foras Talunta is'. The Latter ik the main percentage b.-, been applied to the total number 
agricultural research institute in the country. The of agricultural researchers at universities for all 
university component includes agricultural other years. 
researchers at the Ulnivesity ('O]Le'i,, Dihliin; at 

I 5 1968 

l'hl) %1Sc HBe Total PhD MSc BSc Total 

Non-university 3L) 72 131 245 58 114 111 283 
University 7 18 6 31 11 22 5 38 

Total 46 (N) 141) 276 69 136 116 321 

xiiirce 286 285 

1971 1974 1977 

PhD MSc ISc Total PhD MSc USc Total Total 

Non-university 70 129 9 298 88 122 i)9 309 346 
University 16 19 5 40 23 17 2 42 [471 

Total 86 148 104 338 111 139 10i 351 393 

Source 279 244 283 

estimated or constructed by anthor,,. 

Expenditure Comments: 
The expenditure series has been constructed as institutions included here correspond, more or 
below: less, to the institutions included in the personnel 

The non-university and university series. 

1963 1967 1969 1970 1971 1972 1973 1974 1975 1976 

Non-university 
Universily 

1.651 
0.035 

2.225 
0.01)1 

2.582 
0.167 

3.084 
0.206 

3.480 
).245* 

4.220 
[10.3111 

4.9701 
10.3771 

4.700 
[0.4431 

6.550 
0.509* 

8.350 
0.664 

Total 1.686 2.316 2.749 3.290 3.725 4.531 5.347 5.143 7.059 9.014 

Source 51.1 510 471 474 601 601 601 601 601 601 
51l* 509* 513* 



240 

1977 1978 1979 

Non-university 10.390 10.390 11.900 
University [0.8191 [0.974] [1.1301 

Total 11.209 11.36-1 13.030 

Source 601 601 601 

f I = estimated or constructed by authors. 

Sources: 
0244 Commonwealth Agricultural Bureaux (CAB). 

List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Rqublic of Ireland 1975. Slough, England: CAB, 
1075. 

0279 Commonwealth Agricultural Bureaux (CAB). 
List of Research WYorkers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 1972. Slough, England: CAB, 
1972. 

0283 European Economic Community (EEC). 
"Monograph on the Organization of Agricultural 
Research." EEC, Brussels, 1982. Mimeo. 

0285 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural
Sciences in the Coumnoniwealth and in the 
R ublic of Ireland 1969. Slough, England: CAB, 
1969. 

0286 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Health and Forestry in the Commonwealth and 
in the Renblic of Ireland 1966. Slough, England: 
CAB, 	1966. 

0474 	OECD. Science and Technology Indicators: Basic 
Statistical Series - Volume A: The Objectives of 
Government R&D, 1969-1981. Paris: OECD, July 
1981. 

0509 OECD. Survey of the Resources Devoted toR&D 
by OECD Mernber Countries, International 
Statistical Year 1971 -- Volume 5: Total Tables, 
Statistical Tables and Notes. Paris: OECD, 
August 1974. 

0510 	OECD. International Survey of the Resources 
Devoted to R&D in 1967 by OECD Member 
Countries, Statistical Tablc and Notes - Volume 
5: Total Tables. Paris: OECD, August 1970. 

0511 	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. 

0513 OECD. International Survey of the Resources 

1980 1981 1982 1983 1984 1985
 

10.590 
[1.2851 

13.610 
1.440" 

17.520 
[1.3551 

18.010 
1.270* 

18.790 
1.220* 

21.500 
11.220] 

11.875 15.050 18.875 19.280 20.010 22.720 

601 601 

6a2' 
601 601 

602* 
601 
602* 

601 

International Statistical Year 1975 -
International Volume: Statistical Tables and 
Notes. Paris: OECD, March 1979. 

0514 	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, !968. 

0601 OECD - STIID Data Bank. "Public Funding of 
R&D by Socio-Econonmic Objective." Tables. 
OECD,Paris, April 1987. Mimeo. 

0602 	OECD - STIID Data Bank. "R&D Expenditure in 
the Higher Education and Private Non-Profit 
Sectors." Tables. OECD, Paris, April 1987. 
Mimeo. 

Additional References: 
0010 	 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.Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1982. Mimeo. 
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Personitnel 

Period/Year 

1960-64 

1965-69 

1970 

1971 

1972 

1973
 
1974
 
1975 

1976 


1977
 
1978 

1979 

1980 

1981
 
1982 

1983 

1984 

1985 

1986
 

1960-64: 

Expenditu re 

Period/Year 


1960-6-I 
1965-69 

1970 

1971
 
1972 


1973
 
1974
 
1975 

1976
 
1977 


1978
 
1979 

1980 

1981 

1982 

1983 

1984
 
1985
 
1986
 

1960-644:1960 


Ph D 

.. 

..
 

..
 

.....
 

.......... 


.. 

.....
 
....... 


.. 

.....
 

....
 

Current [CU
(millions) 

0.779 

1.840 
2.928 

4.150 

8.758 

24.116 


94.427 

211.245 

464.567 

10.15.973 
2807.167 

MSc BSc 

......
 

...
 

.. 

1965: 1967, 68 & 69
 

Constant 1980
 
LCU(millions) 

,18.688 
71.552 

100.966 

106.410 

99.523 

148.861 


211.246 

211.245 

199.214 
212.812 
238.097 

1965-69: 1965,67,68 & 69
 

Subtotal Expat Total Source 

357 10
 
430 852
 

416 724
 

. 500 724
 

LCU = Shckels (1980) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

8.343 10.509 10
 
12.261 15.444 10
 
17.302 21.792 724
 

18.235 22'967 724
 

17'054 21.481 724
 

25'509 32]30 724
 

36.199 45'595 
 724
 
36.199 45.595 
 724
 
34.137 42.998 724
 
36.468 45.933 724
 
40.801 51.390 724
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Personnel Comments: time equivalent (FTE) academic staff were 
The 1976 and 1980 figures are constructed on the prorated to FTE researchers, assuming that 30% of 
basis of source 724 and include the following their academic time was spent on research. 
ipstitutes: tile Agricultural Research Source 10 does not indicate which institutes are 
Organization (ARO), the Institute for Plant included in the pre-1971 figures. 
Protection, the Kidron Veterinary Institute, the 
Soil Erosion Research Institute, the yldrological Expenditure Comments: 
Service (all of the Ministry of Agriculture), the File pre-l 970 figures include the Agricultural
Israel Center for Water Works Arpliances, Research Organization (ARO) only. Source 10
Mekorot, Tahal Water Planning for Israel Ltd., estimates that at that time ARO represented
the Biological Control Institute, the about 85% of all agricultural research in the 
Oceanographic and Lilmnological Research country. The post-1969 figures are constructed on 
Company Ltd., and the Faculty of Agricolture, of tile basis of source 724 and include both the 
the Hebrew University. Using secondary university and non-university sector. 
information from source 72-1, universitv full-time Construction details are given in the table below. 

Univers itie 

Public Oiperatintg Specially Total 
txpCnditire Budget Budgeted R&I) 

1970 2.6(00 0.190 0.138 2.928

1972 3.600 0.3.I0 0.210 4.150

1975 8.000 0.560 0.198 8.758

1977 22.400 1.260 0.456 4.116

1979 90,000 3.660 
 0.767 94.427

1980 196.900 112.3251 2.020 211.245
 
1981 ,37.400 20.990 [6.1771 464.567

1982 99.1.700 -10.9.10 10.333 1045.973
1983 263.1.200 1.13.300 29.667 2807.167 

I estirallted or coitricttd by aithors. 

The public expenditure figure rep)reselts public These expenditure figures should be
expenditu res on ,,l) for the socioeconomlic consistent with the personnel figures given by 
objective of 'agriculture, forestry and fisheries'. It source 724. 
explicitly excludcs research expenditures paid 
from gen)eral univtrsitv funds. They are included Sources: 
here under the operating budge2t of tHI 0010 Boyce, James K., and Robert E. Evenson. National 
uiversity. 'lbhe specially bud geted R&D) of the and International Agricultral Research and 
un iversities incIu dcs only that portiol of the Extension Proirans.Nfw York: Agricultural

Development Council, Inc., 1975.special budget which is not covered by public 0724 Hlerskovic, Shlomo. Personal conmmunication.expelditUres on Il). From 1970 to 1974, Head, Department of R&D Economics, National 
university expenditt,res were reported on an Council for Research and Development. 
April-to-March fiscal-year basis, and hence are Jerusalen, 1(0 July 1987. 
recorded here in the first calendar year. The later 0852 Evenson, Robert E., and Yoav Kislev. Investment 
years were reported on an October-to-Septenber in Agricultural Research and Extension: A Surveyof InternationalData. Center Discussion Paperacademic-year basis, and hence are recorded here No. 124. New Haven, Connecticut: Economic 
in the second calender year. Growth Center, Yale University, August 1971. 
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Italy 

Pers on l 

Period/Year PhD 

1960-64 

1965-69 

1970
 
1971 	 ....... 


1972 	 .... 
1973 	 ......
 
1974
 
1975 ..... 
1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 	 ....... 

1984 

1985 

1986 


1960-f4:1963 


Expezdit u re 

Current LCU 
Period/Year (millions) 

1960-04
 
1965-69 9599.750 
1970 14887.000 
1971 12518.000 
1972 16472.000 
1973 23893.000 
1974 19262.000 
1975 24624.000 
1976 30026.000 
1977 38646.000 
is, 	 55966.000 
199 58403.000 
1980 8529,1.00 
1981 152460.000 
1982 188411.000 
1983 243972.000 
1984 262756.000 
1985 359310.000 
1986 '154761.000 

1960-64: 


MSc 	 BSc 

.....
 

..... 
......
 

...
 

..... 

1965-69:1969
 

Constant 1980
 
l.CU(nillions) 


.18578.211 

67977.169 

53395.745 

65888.000 

85637.993 

58369.697 

63627.907 

65702.407 

70910.092 

90267.742 
81228.095 
85294.000 

128658.228 
136827.160 

153634.761 
150146.286 
188713.235 
220972.303 

1965-69: 1966, 67, 68 & 69
 

Subtotal Expat Total Source 

995 520/881 
1016 714/881 

934 	 714/881 

1219 714/881 

1447 714/881 
1'70 714/881 

.. 	 1683 714/881
 
1755 881
 
1964 681/881
 
2092 681/881
 
2135 681/881
 
2225 6l8/881

2349 681/881 

.. 2473 682/081 
.... 2,155 860/881 
.... 	 2512 
 881
 

LCU = Lira 

Constant 1980 LS$ (millions) 

Atlas PPl, Source
 

52.506 57.961 881
 
73.474 81.107 881
 
57.713 63.709 881
 
71.216 78.614 881
 
92.562 102.179 ;81 
63.089 69.644 881
 
68.773 75.917 881
 
71.015 78.393 881
 
76.644 84.606 881
 
97.567 107.703 881
 
87.796 96.917 881
 
92.191 101.768 881
 

139.061 155.508 881
 
147.891 163.255 881
 
166.057 183.309 881
 
162.287 179.147 881
 
203.972 225.163 881
 
238.890 263.652 881
 

http:8529,1.00
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Personoel Comments: organizations are also involved in agricultural
Agricultural research in Italy is executed and research: the Agricultural Department of the
funded by three major organizations, namely, the National Agency for Alternative Lnergy (ENEA)
Ministry of Agriculture and Forestry, the and the Italian National Agency for the 
Ministry of Education - representing the Development of the South of Italy (CASMEZ).
universiti ., - and the National Co nci I of The table below gives a breakdown of the 
Research (CNR). In addition to these three major total personnel figures into their respective
organizations, several other independent unzversitv and non-un iversit v components. 

NO63 N6 111 1973 1975 1976 1Q77 1978 1979
 
Non-university 445 53- 37() 
 .188 598 024 8(1,6 1.141 885
 
University 510 452 
 5 731 8.;9 8.16 877 91! 101)79 

TotalI 955 10 93 121) 14.17 1,170 1683 1755 196

z)urce 714 714 71.1 714 711 714 714 881 681
8-S l 8'1 841 8h 881 881 881 881 

118) 19),1 1982 1983 198.4 1985 1986 19 87P
 

Non-univr%,itv 9 1 
 99, 1h-q7 I 13, 1131 16),3 11)87 1091Univeritv 111111 1]-l[11>1 1213 1322 113721 11.1251 1479 

Tol/) 
 21!2 "2135 2225 2349 2473 2.155 2512 2570 

,x'itrcc (' S I I 0S81 682 8N) 881 881 
8s1I,1 "s] 881 881 881 

[ estimated by sur a 881. 
a. Not included in thLindicator wris. 

E-xpend itLire Comments: Economics) data. This institute undertakes ar
The Italian expenditure series has ben based (o annual survey of the Italian agricultural researchi 
the tabl'2 on the next page - provided by source system. 
881 - which reports pt_ lic funds for agriculturaIl
and forCStry r c'SI in ly measti red inrCI Ita Acronyms and Abbreviations: 
millions of current lira. Acc(rd ing to L( urce 881,1 CAS.IZ: (Italian National Agency for the 
these are the most conplete, Italian figlrt . Itcveloprlwit of the South of Italy)
presently availale representing public fun( CN R: Consiglio Nazionale dell,. Ricerche (National 

Research Cotncil)alhOatCd for research on the following activitie.: ENEA:(Natiomal Agency for Alternative Energy)agriculture and forCstriv, postharvest tcchnolog', INFA: (National lstitute for Agricut ralEconomics) 
proccs.sing of ag cultural and forestry products, MIAF: (Ministry of Agriculture and Forestry)nutritional res'arch related to agricultural NIl': (Ministry of Education) 
product ion, aMd sociaI and ccnomic research fr 
agricultu ral systems. The table originates from 
INEA (National Institute for Agricultural 
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MPI CNR MAF ENEA OTHERS REGIONS CASMEZ INTERNa TOTAL 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

160( 
2260 
2447 
2749 
3026 
3371 
4577 
5512 
5983 
7376 
8435 
8321 

10811 
11819 
17065 
60209 
75966 
83252 
88185 

108276 
16.1287 
226816 

1993 
2382 
2710 
2513 
3735 
3890 
4305 
5192 
3944 
5035 
9311 

14 52( 
171,)0 
20243 
2318-1 
26082 
27952 
45677 
(,1582 
71678 
821.18 
77.137 

1324 
2236 
4853 
5025 
6026 
2220 
4556 
8046 
6411 
7,124 
8359 
8893 

15819 
15001 
19043 
25071 
28059 
30026 
41981 
5oo269 
519.0 
67580 

63 
534 
511 
589 
597 
815 
91) 

1307 
998 

1845 
2420 
2585 
2-141 
1127 
2o.56 

0 
12644 
1169 
16751 
11751 
11112 
11258 

560 
270 
472 
868 

1373 
1286 
1985 
3,63 
1731 
1893 
689 

4131 
5535 
5540 
5382 
5593 
8328 
9796 

128410 
12420 
26554 
21o48 

1037 
812 
184 

2210 
0 
0 

10797 
20074 
31290 
31)8510 
31083 
269.10 
10599 

0 
0 
0 

1605 
0 

827 
0 
0 
0 
0 
0 
0 
0 
0 

15103 
22710 
13190 
24332 

1537 
58166 
78252 
78611 

463 
106 
106 
130 
130 
139 
139 
143 
195 

14 
0 
0 

1667 
1670 
1671 
1998 
2198 
5809 
6108 
7908 

10528 
8072 

6003 
7788 

11099 
13509 
14887 
12548 
16472 
23893 
19262 
24624 
3(X)26 
38646 
55966 
58403 
85294 

152460 
188411 
243972 
262756 
359310 
454761 
505051 

a. INTERN = Italian contribution to intcrnati, al research organizations. 

Sources: Extension Prograins. New York: Agricultural
0)520 OECD. Reviews if National ciwn,' Poly1: Development Council, Inc., 1975. 

Ptaly. Paris: OLICD, 1909. 0014 Judd, N1.Ann, James K. Boyce, and Robert E.
0&81 Iltituto Centrale di Statistica It'S).Intilel Evenson. "Investing in Agricultural Supply."

s!ati;tica sulla Rit cica Scicntifica 7975- 1983. Econoinic Growth Center, Yale University, New 
Stippe'mento al B0olhttino Mensile di StatiStica Haven, Connecticut, 1983. Mimeo. 
1978:1&22, 1N801:1, 1981:13, I1182:1 1),[83:17&27, 0021 OECD. OECD Science and Technology Indicators. 
198-1:11, 11)85:19. Roma: 1(', variowus vyears. Paris: OECD, 1984. 

0082 Istituto Centrale di Statistica ((-S). Indagine 0022 UNESCO. Statistical Yearbook 1983. Paris: 
Stalistica nia icurca Scicnifica Co(insmli o UNESCO, 1983. 
1984 Prz'isimn 1.7';. (c('19S5 Collana 0027 	 IHIarvey, Nigel, ed. A\'icultural Research
d'nformazione Anno 1987, No. 1. Roma: ICS, Centres: A World Directory of Organizationsand 
1N87. Programnes.Seventh Edition, Two Volumes.

0714 OC. Pe orsonal coI muinication. Backg'round Harlow, U.K.: Longman, 1983. 
informltion from the OECI) Science and 0165 	 Evenson, R.E., and Y. Kislev. Agricultural
lechnology Indicators DiviSil . Paris, Summer Research awl Productivity. New Haven: Yale 
1987. University Press, 1975.

0,60 Instituto Centrale di Stalistica (ICS). 'ersonal 0282 	 EEG. De Organisatie 7an he Landbouwkundig
communication. I)ircor Ge4neral, ICS. Rome, Onderzoek in ie Landen ran tic EEG. E1G Studies,
April 1988. Serie Landbouw 9. Brussel: EEG, 1963.

0881 	 Galante, Enniio, and Cesare Sala. 'ersonal 0283 European Economic Community (EEC).
communicati:n. Istituto Fliosintesi Vegetali, "Monograph on the Organization of Agricultural
Consiglio Nazillale delle Ricerche. Milano, Research." EEC, Brussels, 1982. Mimeo.
Italy, July 1988. 0376 FAO. Fourtcenth FAO Regional Conference for 

Europe, Rcykjavik, Iceland, 17-21 September 
Additional References: 1984: Research in Support of Agricltural Policiesin Europe. Rome: FAO, 1984.0010 	 Boyce, James K., and Robert E. Evenson. National 0 CEre Rone F aO, Etude 
anid Interntiona llAgricultiral Resealrch and 0407 Centre International de autes E mudesAgronorniques MWditerran~ennes. "Sdminairesur 
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Jamaica
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 
40 8801965-69 10 22 23 55 55 286/285

197(0
1971 12 29 40 81 81 279 
1972 
1973 
1974 10 
 25 41 
 76 
 76 244

1975 .. 
1976 

1977 ..
6 24 30 60 . 6"0 324/243/341
1978
 
1979 
 ..
1980 4 
 23 22 
 49 ""49 242
 
1981 
1982
 
1983 ....
 
1984
 
1985
 
1986 .. 
 ...
 

1960-64:1960 1965-69: 1965 & 68 

Expenditu rc LCLI = Jamaican Dollars 

Constant 1980 US$ (millions)Current LCU Constant 198(0Period/Year (millions) LCU(millions) Atlas FPP Source 

1960-64
 
1965-6..
 
197G
1971 1.345 5.558 3.057 4'733 63 
1972
 
1973
 
1974 
!975
 
1976 
1977
 
1978
 
1979) 
1980 
1981 
 3.048 2.817 1550 2.399 63 
1982
 
1983
 
1984
 
1985
 
1986
 

1960-64: 
 1965-69:
 



251 

Personnel Comments: 
The table below gives a breakdown at the research unit level. 

1965 1968 1971 197.1 1977 1980 1981 1982 1983 

Banana lduqtri'-s B,)ard 287 211 212 211 225 210 NA NA 8
Cocon',t lndu~trie., Board 3 3 3 3 3 3 NA NA 3MOA - Crop & 'SOil Research 14 26 39 36 29* 12 40 NA NAMOA - Livcstock R4escarch 11 !5 17 18 12 8 NA NA NASugar Industrie Research 9 10 10 8 6 1( NA 15 NAC,\ID[)I 	 - - 5* 5 8. NA 8. 

Subtotal 44 o5 81 76 60 49 NA NA NA 

MO.-\ -F "i (triu,, RCse!ar>!1 2 1
MOA - 'orc,,trv Re>earch 3 2 2 4 4 5
MOA 5o ioecconomic Research 4 14 17 20 2 1 
Scientific Rearch Council 8 

,urce, 	 28,( 285 279 244 243 242 223 27 115 
324* 342* 
 355*
 
341 * 3,13* 346* 

According to somce. 223, agrictultural rese'arch Repullic of Ireland .978. Slough, England: CAB, 
within the Nini.,trv of Agriculture virtually 1978. 

Iapsed at the end of the st-,t\'t'nt ie, la:,e So f ((244 Commonwealth Agricultural Bureaux (CAB).politicald nstablit, aI lOt sen o heb~e OfList of Re's,'rch Workers in the A,,ricult nrlpolitical ilqabilitv, and it seento!t halve been in a Sciences in the Co woxcalth and in thestate if reriatiin since that tilmle. 	 Republic of l,iand 1975. Slough, England: CAB, 

1975. 
1E\penditure Comments: 0279 Commonwealth Agricultural Bureaux (CAB).

"Ihsi expend iturt fi-ure rter to crop andl tiital List of Research Woirkcs in the A1,ricultural 
live>,tick re-search cx n ituls hV the Minimstry of Scienct's in the Corn onwealth and in the 

Republic of Ireland 1972. Slough, England: CAB,Agriculture. Mn,l, other references give only the 1972. 
crop-rela ted research expend itures of the 0285 Commonwealth Agricultural Bureaux (CAB).
ministry, to the exclusion Of livestock research.. 	 List of Research Workers in the Agricultural 

Sciences ' the Comnonwealth and in the 
Acronyms and Abbreviations: Republic of Ireland 1969. Slough, England: CAB,

CAR 1l:Caribban Agricultural Resarch and 1969. 
De-velopment Institute 0286 Commonweafth Agricultural Bureaux (CAB).

MOA: Ministry of Agriculture List of Research Workers in Agriculture, Animal 
Health and Forestry in, the Commonwealth and 

Sources: in the Repul,lic of Ireland 1966. Slough, England:CAB, 1966.0(63 S."AR. Reiiirt 	o the Board of Directors of 0287 Commonwealth Agricultural Bureaux (CAB).
CARDI: An auys is, f'aluation and Proposals to List of Researeh Workers in Ag riculture, Animal 
Strengthen CAR)I's 16'giinal Capacity. The Health and Forestry in the British
Ilagti: ISN AR, I98 5. Cowm onwalth, the Republic of Sudan and the

0242 Commonwealth 	Agricultural Bureaux (CAB). Republic of Ireland 1959. Slough, England: CAB, 
list of Res'arch WVorkers in A11ricultural Sciences 1959.
 
in the Cotnimonwealth 1981. Slough, England: 0324 Barker, G., L.A. Bell, and A. Wahab.
CAB, 1981. 

)2,13 Commonwealth Aricultural 3ureaux (CAB). "Agricultural Research in Jamaica." InComonwealth0213 Woreri th Bureaux(CA).Strengtheningral National Agricultural Research.List of Researh Workers il the Agricultural Report from a SAREC workshop, 10-17 
Sciences in liteCommonwealth and in the September 1979, edited by Bo Bengtsson and 
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0341 

0880 

0001 

0010 

0014 

0016 

0026 

0027 

0053 

W073 

015 

9115 

0163 

Getachew Tedla, pp. 175-181. Sweden: SAREC, 

1980. 

Caribbean Agricultural Research and 

Development Institute (CARDI). Annual Report 

1977-1978. St. Augustine, Trinidad &Tobago: 

CARDI, November 1978. 

Edwards, 1).T. "An Economic View of Jamaican 

Agricultural Research." Economic
Social and,) 
Studies Vol. 10, No. 3 (September 1961): 306-339. 

Additional References: 
"'rigo,Eduardo I., and Martin F. Pi'ei ro. 'Funding 
Agricultural Research." In Report of a 
Conference: Seectel lssl,' in A.'ricliltural 
Research in Latin Ainerica, vditd 1v limrry 
Nestel and Eduardo, J.'Trigo. '[he llagie: ISNAR, 
March 198-1. 
Boyce, James K., and Robert F. Fvcnm. National 
al intcrnational A\,ricultural Rcscarch and 
Extension Proraot. New York: A ,ricultu ral 
DevelOpIpment Co10nci, Inc., 1975. 
Judd, M.Ann, lames, K. Bovce, and R' lx'rt F. 
Evenson. "Investing in Agricultural upply." 
Economic Crowth Center, Yale Ulniverity, 'New 
Ilaven, Connecticut, I68. iii. 
Gram, Peter A., and Vi ',vaBindhh. ResouOc' 
Allocations to National Ariclttti l'Nscarch: 
Trends in the 1970s. The I fgie aind Wa sig toi, 
D.C.: ISNAR and IFlI, Novcmber 1I1. 
Oram,l'eter A., and Mark (;icbn."Document 
Summaries." ISNAR,The I lagii, 198-1. Mi mco. 
Ilarvey, Nigel, Cd. ,,ricultiiral R satch 

0172 	 Trigo, Eduardo. Background material. ISNAR, 
The Hague, n.d. 

0219 	 Department of Agric ilture, Natural Resources 
and Rural Development (DARNDR), and IICA. 
'R6union Tcchnique R6gionale sur les Systbmes de 
Recherche Agricole dans les Antilles." DARNDR 
and IICA, Port-au-Prince, Haiti, 
November/December 1977. Mimeo. 

0223 	 Wahab, Abdul H., and Noel Singh. Agricultural 
Research in lamaica. Miscellaneous Publication 
No. 27-1. Jamaica: IICA, 1981. 

0342 Caribbean Agricultural Research and 
Development Institute (CARDI). CARD] 1976
1981: Report of the Chairman. St. Augustine, 
Trinidad & Tobago: CARDI, 1982. 

0343 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
1980. St. Augustine, Trinidad & Tobago: CARDI, 
1981. 

0346 	 Caribbean Agricultural Research and 
l)evelopment Institute (CARDl). Annual Report 
1983 - Jamaica Unit. Kingston, Jamaica: CARDI, 
1983. 

0351 	 Coribbean Agricultural Research and 
lDevelopment Institute (CARDI). Annual Report 
19S4 - Jamaica Unit. St. Augustine, Trinidad: 
CARDI, 1985. 

035-1 	Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
Research and Developnent 198.3-84: Highlights. 
St. Augustine, Trinidad: CARD!, 1984. 

0)355 	 Caribbean Agricultural Research and 

Pro, rann 's. Scventh Flition, Tlo Vi lioles. 
Harlow, U.K.: L1ongman, 1983. 
l'ifeiro, Martin, and 1Wduardo 'lrigo, eds,;.Caio 
"l'cnico en clA,,o latino Arnericao y-iluaciiri 


Perspectivas en la ),:cala de 1980. ,anJos': 
IICA, 1983. 

Oram,Peter A., and Vishva Bildlisl. 

"Investment in Agricultural Research il 

Developing Countries: Progress, Problems, and 

the Determination of Priorities." IF'RI, 

Washington, D.C, January 1984. Mimeo. 

FAO - CARIS. Agricultural Researc, in 

Developin, Countries - Volume 1: Research 
Institutions. Rome: FAO --CARIS, 1978. 
Economic Commission for Latin America and the 
Caribbean (ECI.AC). Agricultural Research 
Policy and Management - Volumes I and i1. 
Papers presented at the Workshop on 
AAricultural Research Policy and Management, 
26-31 September 1983, Port of Spain, Trinidad. 
Port of Spain, Trinidad: ECLAC, November 1984. 
CGIAR. "National Agricultural Research." 
CGIAR, Washington, D.C., 1985. Mimeno. 

Cetres: A lVorld l)ir'ctorm ' t)r\'ani:a ti ulsanda'Development Institute (CARDI). Research and 
Develotnmenit Sunmary 1982-83. St. Augustine, 
Trin;dad: CARDI, 1983. 

0356 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Research and 
Development Summary 198.3-84. St. Augustine, 
Trinidad: CARDI, 1984. 

0359 	 Cook, Theodore W., Gaylord L. Walker, and 
Carl. J. Metzger. Final Report Agricultural 
Research Project Jamaica. Arlington, USA: 
Multinational Agribusiness Systems 
Incorporated, September 1983. 

0365 	 Trigo, Eduardo, and Guillermo E. Gilvez. "Trip 
Report of the CIAT and IICA Mission to the 
Caribbean English-Speaking Countries for 
UNDP." 1979. Mimeo. 

0740 	 Sands, Carolyn Marie. "The Theoretical and 
Empirical Basis for Analyzing Agricultural 
Technology Systems." PhD thesis, University of 
Illinois, Urbana-Champaign, Illinois, 1988. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 
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Ptersonnel, 

Period/Year Ph D 

1960-64 
1965-69 
1970 ....... 

1971 
1972 
1973 ..... 

197. ....... 
1975 
1976 

1977 
1978 
1979 ...... 

1980 ...... 
1981 ..... 
1982 .......... 
1983 .......... 

1984 ........ 

1985 .... 

1986 .......... 

1960 (4: 19(4 

Lx 'n dii u re 

I'eriod/Yeor 
Cjurrent L(I 
(illion,,) 

1960(64 327.11( 
1965 69 52960.(.i 
1970 82197(00 
1971 920)().()00 
1972 103210.0(0 
1973 12097-1.000 
1974 143960.1() 
1975 157355.000 
1976 169798.000 
1977 189530.(000 
1978 205498.000 
1979 227450.000 
1980 23929' .000 
1981 25564, 900 
1982 260700.000 
1983 268789.1(00 
1981 277626.000 
1985 285559.000 

1986 

19(40-(A: 1963 & (4 

NSc BSc Subtotal Expa t 

. . .... 

..... 

.. 

... 

.. 

.16.. 

1965 69:1966, 67, 68 & ) 

(owl-tont 19)8() 1S. 
(on-,ant I-, 
.( U(mill, ,\ A 

0;.lS 
130056.779 (21.68' 
1712.13.750 818.563 
11617.357 8 08. 15() 
1',2611.9-10 92(0.706 
199957.025 (55.816 
196935.707 9.11.37-1 
199942.821 955.748 
201421.115 962.815 
212,177.578 1015.666 
219783.957 1050.591 
236188.993 1121..019 
23929 1.00) 11-43.837 
2.47715.116 1184.1.11 
2.18018.525 1185.609 
253813.975 12 i3.258 
258979.478 1237.950 
262221.314 1253.446 

,89 I 425.925 

1965-69: 1965, 66, 67, 68 & 69 

ota IoIrce 

12535 612/10 
1308 5 612 
13275 612 
13.161 612 
13850 612/I0 
13955 9 12 
13872 oI2 
13850 612 
13706 012 
13753 112 
1371' o12 
13737 612 
13822 (,12 
1,1)0 o12/22 
14825 612 
14657 612/002 
1.17 20 612 
1179 612 
11759 612 

I.CU = Yon 

(; 10in,) 

'll' mrce 

378.030 (12/514 
522.5.89 612/50 
6s88.)) 612 
729.703 612 
773.911 612/10 
S0)3.454 612 
79,) 1 612.31 
,()3.397 612/513 

0)9.337 612 
8 7,3.763 612/6012 
8 3.12i 612 

)') ()39 612/602 
)t 1.50 )3 612/602 
95.353 612/W02 
Oc96.696 (,12 

1019.859) 612/602 
1(-10.614 612 
1053.6-10 612 

http:522.5.89
http:1184.1.11
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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 

National Govt. NA 3127 3112 3145 3162 3090 3151
Prefectures NA 6798 6854 7130 6949 67,18 6782Universitiesa 2488 126101 128541 129761 13}981 132201 [33421 

Total NA 12535 12820 13251 13209 13058 13275 

Source 10 612 612 612 612 612 612 

1971 1972 1973 1974 1975 1976 1977 1978 

National Govi. 3092 30{84 3108 3099)() 3123 3098 309 3091
Prefectures 6})905 7171) 72-11 7149 70184 6947t 6974 6929
Univer itie'S [3-164] 3587- [3}o], ],2).)] 136431 136611 13(S0 1 136981 

Total 13.161 13850 13955 13S72 13810 1370)6 13753 13718 

Source 612 612/ I{} 612 ()12 o12 612 612 612 

1979 110) 1981 1982 1983 198-1 1985 1986 

National Govt. 3091 3132 31(0 3174 3165 3139 3103 3080
Prefectures 692() o955 7882 7971 7887 8076 8(85 8074
Universitiesc 137171 [3735] 375-1* [36s.] 3605* 136151 13615] 1[3(051 

Total 13737 13822 14800 1.1825 14657 1482{0 14793 14759 

Source 612 f112 612/22* 612 612/602 612 612 612 

I ] 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 (IE) units at a 50'; rate. 
c. Source 22 (p. V-53) reports a 1981 figure of 7507 full- plus part-time scientists and engineers. It was prorated to

FTEs at a 50,; rate, as was the 7210)figure given by source 602, representing the total number of researchers in the 
higher education sector in 1983. 
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Expenditure Comments:
 
The indicator series measured in current Yen 
 has been constructed as follows: 

1960 1961 1962 1963 19(4 1965 19& 1967 1968 

National C;ovt. 4969 6071 5830 7129 7883 8540 9578 10641 11776
Prefectures NA NA 12192 15393 1778. 19047 22095 25781 28976Universities NA NA NA 7718" 1957, 1 1114401 [13297] 15144* [18955] 

Total NA NA NA 302410 3524(0 39027 44970 51566 59707 

Source 612 612 612 612/514" 612 612 612 612/510* 612 

196) 1970 1971 1972 1973 1974 1975 1976 

National Govt. 13168 1-1747 16957 18951 22808 27994 32122 34432
Prefectures 33645 40782 4473-1 50089 60165 74163 79629 8476
Universities 122766] 1265781 [30389] 342001 138W)1 I [41803] 15604* [50602] 

Total W579 82107 92080 103240 120974 143960 157355 169798 

Source 612 012 612 612/10* 612 612 612/513* 612 

1077 1978 1979 1980 1981 1982 1983 1981 1985 

National Govt. 37900 4(X)90 45266 474(1) 49381) 48760 5079(0 53509 54078Prefectures 46430) 102879 112725 120971) 13.1017 135481 137321 1.10790 145706

Universities 550))'O [62530] 69,159' [708521 72245' [7(A59] 
 80673' [83327] 1857751 

Total 189530 2(15499 227450 23929 1255A2 260700 25878.1 277626 285559 

Source 12/602' 612 612/602* 612 612/602 612 612/602* 612 612 

I = estimated or constructed by authors. 

Sources: International Statistical Year 1975 
1)01 Boyce, James K., and Robert E. Evenson. National International Volume: Statisti:al Tables and 

and International Aricultural Research and Notes. Paris: OECD, March 1979. 
txlensionl Programs. New York: Agricultural 0514 OECD. A Study of Resources Devoted to R&D in 

'vvv'l(pmen (,urcil, Inc., 1975. OFCI) Member Countrie,' in 1963/64,
0022 UNESCO. Statistical Yearbook 198.3. Paris: International Statistical Year for Research and 

UNESCO, 1983. Development - Volume 2: Statistical Tables and
0510 OECI). International Survey of the Resources Notes. Paris: OECD, 1968. 

Devotcd to R&'D in 1967 by OECD Member 0602 OECD - STIID Data Bank. 'R&D Expenditure in 
Countries, Stati;tical Tables and Notes - Volume the Iligher Education and Private Non-Profit 
5: Total Talles. Paris: OE-C), August 1970. Sectors." Tables. OECD, Paris, April 1987. 

0513 OECI). InternationalSuney of the Resources Mimeo. 
Devoted to R&Dl by OI'CI) Member Countries, 0612 Ohashi, Teisuro. Personal communication. 

Director, International Research Division 
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Agriculture, Forestry and Fisheries Research 
Council. Tokyo, April 1987. 

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

Paris: OECD, 1984. 
0027 Harvey, Nigel, ed. Ayriculturil Research 

Centres: A World l)irectory of Organizations and 
Programmes.Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0163 CGIAR. "National Agricultural Research.' 
CGIAR, Washington, D.C., 1985. Mineo. 

0165 	 Evenson, R.-., and Y. Kislev. A,ricultural 

Research and t'roductivitv. New I laven: Yale 

University Press, 175. 


0176 	 Moseman, Albert, ed. National A,,riculural 
Research Systems in Asia, Report of te Reional 
Seminar held at the India International Centre, 
New Delhi, India, March 8- 13, 19t71.New York 
ADC, Inc., 1971. 

)333 Hayami, Ytujiro, and %1asakatsrl \kiM; 
"Organization and Prodlctivity of A\;rii !llural 
Research Systems in Japan." In ,c,ic 
Allocation and I'roluctivitil il,.'alioid and 
International l, icult, Pa1RebY,'. c:,edit y
Thionas 1M. Arrdt, Dana (I. l),nlIs, ple, anid 
Vernon W. Ruttan, pp. 2) 3. Iimwapolis, 
Minnesota: University Of MinTI;ii Press, 1-)77.

0375 Ministry of Agriculture, orestr, ird Fisheries. 
Present Situation of Rcsea, ch /2lI,' to 

Agricrdturr, ForestPIand Is;:r'r'' 19S4. Tokvo,
Japan: Ministry of A ,ricul ttir. Iore ,try and 
Fisheries, 1981. 

0473 	 OECD. Science and "etlhnology li ,cators: lasic 
Statistical Series - Voluntie A: The Objectives of 
Government R&D 1untin,,1974-19S,5. I'aris: 
OECD, May 1983. 

0474 OECD.Science and Technoloy Iidicators: Basic 
Statistical Serie; - Volunire A: "The Objectives of 
Government R&D, .969.-1981. Paris: OECD, July
1981. 

0509 	OECD. Survey of the Re. .mrces Dcvoted to R&D 
by OECD Member Countries, International 
Statistical Year 1971 - Volume 5: Tlotal Tables, 
Statistical Tables and Notes. Paris: OECD, 
August 1974. 

0511 	 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. 

0512 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. 

0530 	 OECD. OECD Science and Technology Indicators 
No. 2 - R"&.YD, Invention and Competitiveness. 
Paris: OECD, 1986. 

0590 UNESCO. Science and *lcchnoloyin Countries of 
Asia and the Pacific. Science Policy Studies and 
Documents No. 52. Paris: UNESCO, n.d. 

1595 OECD. Reviews of National Science Policy: 
Japan. Paris: OECD, 1967. 

0601 OECD --STlID Data Bank. "Public Funding of 
R&D by Socio-Economic Objeci :. 'Tables. 
OECD,Paris, April 1087. Mimeo. 

0703 	Martin, Ben R., and John Irvine. An International 
Comparison of Covernment If'undin, of Academic 
and Academicall Related Research. Advisory 
Board for the Research Council (AB3RC) Science 
Policy Study No. 2. Brighton: A13RC --Science 
Policy Research Unit, University of Sussex, 
October 1986. 

0708 Oi'CD- STllID Data Bank. "Gross Domestic 
Expenditure on R&D: All Fields of Sciences -
Agriculture, Forestry arid Fishing." Tables. 
OECD, Paris, June 1987. Mimeo. 

0732 FAO - Regior.l Office for Asia and the Pacific. 
Agricultural Research Systems in the Asia-
Pacific Region. Bangkok: FAO - Regional Office 
for Asia and the Pacific, 1986. 

0852 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of International Dr.ta. Center Discussion Paper 
No. 124. New H;,ven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

(1886 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. 



Jordan 

Personnel 

Period/Year PhD NlSc BSc Subtotal Expat Total Source 

1960-64
 
1965-69
 
1970
 
1971 ..
 

1972
 
1973
 
197.1 3 4 2i 2*7 27 75
 
1975
 
1976 8 
 8 26 42 42 75
 
1977
 
1978 18 13 28 59 59 75 
1979
 
1980 24 20 28 72 
 72 75
 
1981 .,.'
 
1982 16 14 
 24 54 
 54 75
 
1983
 
198-1 18 11 30 59 
 59 739
19585 .. .......
 

1986 ......
 

1960-64: 
 1965-69:
 

Expet'ditu re LCU = lordan Dinars 

Constant 1980 US$ (millions)
Current IXU Constant 19f ----. 

leriod /Ycar (millions) LC U(milllolls) Atlas P['I' Source 

1960- 64 
1965-69 
1970 

1972 
1973 0-116 0.269 0.847 1,485
1974 0.133 0.258 0.813 1.425 

75 
75

1975 0.198 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 751979 0.290 0.322 1.114 1.778 75
1980 0.337 0.337 1.060 1.859 751981 0.298 0.277 0.871 1.527 75
1982 0.316 0.273 0.859 1.507 75 
1983 
1084 0.329 0.261 01.820 1.438 739 
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 (f0ll- and 

part-time) research personnel. 

Expenditure Comm,:nts: 
These expenditure figures include DARE and the 
Faculty of Agriculture, University of Jordan, and 

repr senurre onle pend tur s.re trepresent only recurrent e'xpenditlures. 

Sources: 
0075 	 Qasem, Subhi, "Technohogy Transfer and 

Feedback: Agriculturai ,csearch and Extcnsion." 
Part IV, Chapter 11 inThe Agricultural Sector of 
Jordau:li:u 1 Stlu.itN, edited byanit 	 r'1 
A.B. Zahlin and Slihi Q,eim,pp.3-17-375. 
London* Ithaca I I0'rS5.S73, 

0739 Q Sublhi. "Studv on Small Countrv'e, 
Reearch: Research inJ,,rdan." I ORC,()ttawa, 
n.d. Nlimo\. 

Additional References: 
()10 Oyce, JanmIs,K., and Robert E. Evensown. National 

and International Agricultural Rccarch and 
Extersion Vro,,'raor New York: Agricultural 
Dev,_'lopmert Council, Inc., 1975. 

0014 	 Jud I,M. Ann, James K. BOvcc, aid RNbl'rt E 
Evenson. "Investing inAgriculturil Sirpply." 
Economic Growth Center, Yale Lniversity, New 
Haven, Connecticut, 1983. Miie(. 

0016 Oram, Peter A., and \"ishva Bindlish. Resource 
Allocations to National AgricuItural R'search: 
Trends in the 1970s. The ILague and Washing ton, 
D.C.: ISNAR and IFIRI, November 1981. 

0022 UNESCO. Statistical Y,'arl'sk 198.3. Paris: 
UNESCO, 1983. 

(X)26 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The Ilague, 1984. Mimeo. 

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

()73 	 Oram, Pete: A., and Vishva Bindlish. 
"Investment in Agric.Iltural Research in 
Developing Countries: Progress, Problems, and 
the Determination of Priorities." IFPRI,
 
Washington, D.C., January 1984. Mimeo.
 

W94 FAO -Near East Regional Office. Directory of
Agricultural Research Institutions in the Near 
East Region. Cairo: FAO -Near East Regional 

Office, 1979. 
()95 	 FAO - CARIS. Agricultural Research in 

Developin, Countries - Volume 1: Research 

0 	 nstitutions. Rome: FAQ - CARIS, 1978.173 	 FA O. FAO Near East Rcegional Studies on 
Organization and Adininistration of Agricultural 
Research. Rome: FAO, 1974. 

017.1 	 Watson, J.,%I. "Comparative Study of 
Agricultural Research Organisation and 
Administration in the Near East Region." Paper 
presented at the Workshop on Organization and 
Administratif n of Agricultural Services in the 
Arab States, Cairo, 2-15 March 19(4. 

0722 	 USAID - Ilighlands Agricultural Development 
Project. Title not knov.n. Jordan, n.d. Mimeo. 

0747 	 ISNAR. International Workshop on Agricultural 
Research Manee,'nt. Report of a workshop. 

The Ilague: ISNAR, 1987. 
0752 	 Bilbeisi, Usama. "The Jordanian Experiment in 

AgricidlLiral Research and Extension Linkage: An 
Analytic Overview." Paper presented at the 
International Workshop on Agricultural 
Research Management, ISNAR, The lHague, 7-11 
September 1987. 

0831 	 FAO. Report of an Expert Consultation oil 
Agricultural Extension and Research Linkages :'n 
the Near East, Amniran, Jordan, 22-26 July 1935. 
Rome: FAO, 1985. 

0865 	 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. 
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Personn 'l 

Period/Year PhD SubtotalMSc uSc Expat Total Source 

1960-64 4 
 3 15 22 103 125 229
965-69 
 5 18 30 53 134 187 2291970 8 29 54 91 160 251 2291971 12 
 37 74 123 172 295 2291972 11 56 92 159 189 38.1 229
1973 14 
 65 82 161 177 338 229
1974 19 

1975 

69 92 180 1.54 33-1 229
17 75 99 191 155 3.16 229
1976 16 10176 193 120 313 2291977 16 
 77 116 209 106 315 2291978 15 M(X) 127 242 90 332 229
 
1979
 
1980 ....
 
1981 ...... 
 390 72 462 51 
1982
 
1983
 
1984 ....
 
1985 ....

1986 
 17 212 275 504 50'4 780 

1960-64: 963 & ( 1965 -69: 1965, 66, 67,68 & 69 

Expewdil uri, 
 LCLI = Kenyan Shillings 

Constant 1980 US$ (millions)Current I.CU Constant 1980 . .
Period/Year (millions ) I.CU(millions) Atlas l'' Source 

1960-6-1 21.962 58.306 7.732 12.199 229/5181965-69 33.09.1 86.255 11.438 18.047 229/581)1970 45.060 99.958 13.255 20.914 2291971 ,18.018 117.616 15.596 2.1.609 229/5891972 51.869 132.426 17.560 27.707

1973 63.925 140.294 18.601 

229
 
29.3541974 
 04.5.17 121.8.10 16.157 

229 
25.192 2291975 74.985 126.720 16.804 26.513 2291976 82.926 117.872 15.630 2-1.662 2291977 108.3-15 131.710 17.465 27.558 2291978 151.537 178.675 23.693 37.3811979 177.825 196.707 26.084 

229 
41.157 2291980 152.057 152.057 20.163 31.815 2921981 165.739 149.990 19.889 31.382 7981982 179.116 146.942 

1983 
19.485 30.7,14 798171.288 129.274 17. 14 2 27.048 7981984 146.917 100.353 13.307 2(0.997 798 

1985
 
1986
 

1960-6: 1904 1965-69: 1965, 66, 67, 68 & 69 

http:121.8.10
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Personnel Comments: 
The indicator series represents all research 
institutes under the jurisdiction of the Scientific 
Research IDivision of the Ministry' of Agriculture, 
the Veterinary Services Department of the 
Ministry of Agriculture, the Coffee Research 
Foundation, the ResearchTea Institute, the 
National Irrigation Board, tie Kenya Agricultural 
Research Institute, and the Kenya Veterinaryit t e .~ui n 
Research Institute. 1XIIing 1987 all public (non-
university) agricultural research institutes were 

R e s a r c lIn t 19 7 a l p b l i ( n n

finally integrated into the Kenvan Agricultural 
Research Institute (KARl). Explicitly not included 
in the indicator series are u iiersitis and 

international agiicultural resarch institle's. 

F.J.
0292 	 Wang'ati, "Allocation of Resources to 
Agricultural Research: An Inventory of the 
Current Situatic, in Kenya." In Resource 
Allocation to Agricultural Research. Proceedingsof a workshop held in Singapore 8-10 June 1981, 
edited by Douglas Daniels and Barry Nestel, pp. 
27-31. Ottawa: IDRC, 1981. 

0518 	 East African Academy. Rsearch Services in East 
Africa. Nairobi: Fast African Publishing House, 
1966.


9 s , p 
Agricole dans 34 Pays d'Afrique Tropicale. Paris: 
Centre de 6veloppement de l'OCDE, 1976. 

0780 	 %luturi, S.N. Personal communication. Director of 
Research Development, Ministry of Research, 
Science and Technology. Nairobi, January 1988. 

0798 	 Muturi, Stachys N. Training in the CGIAR 

05,18 K aIs a p u) Sa m ue l . Le s D t~nse s d e l a Re c h e rc h e 

System:Sou rce 	 The Case of Kenya. Rome: CGIAR- TAC,33, Ta ble 2, inCl ica hlit (I0ver)1 ~October 1981. 
graduates were recruited into the sy:,tem in 1981. 
Source 33 yives tle following figi Ires for 1982: 15 
Phl's, 212 , 284 BScs, and 72 expatriates, 
which totals to 613 researchers. According to the 
same sonurCe, this figur- inci dedI a) 25 reEsearchtrs 
for whom the academic dc;ret,ws no t known 

were 	on studyIc, \ e. i able eviden'c sug,;,sts 
that this unknown nunber is lik.elv to be high. 
For these rea tils, 1982 ret'e i given by source 
33 was not inchluded n tit' indicab r >,eriCs. 

Expendliture Co mnments,: 
The I.1Xptcnitur' inllia tors up to 19H) arie based 
on source 229 and iCnl Ide the Scient:fic Research 
Division and the l)vision (If V'eterinary Sei-VicLs 
of the .Iinistry of A gricult re, the Coffee 
Research Loulnd at in, the 
the National Irrigation 
(formerly Fast A frican) Ag 
Resea rch Orga ni za tioil, 
(formnerl y East African) 
Organization. Froi 1981 
source 798 inclide a 
orga)nizations. 


Sources: 

Id ReCa~rcl Institute, 
Board, the Kenyan 
icultIre and Forestry 
a nd the Kenya n 

Veterinary Research 
on, tile figures from 
compatible set of 
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Korea, Republic of
 

Personnel 

Period/Year PhD MSc BSc 

1960-64 
1965-69 .......... 
1970 .......... 
1971 ....... 
1972 .......... 
1973 ........ 
1974 .. ... 
1975 ... 
1976 .......... 
1977 ....... 
1978 ....... 
1979 . . ...... 
1980 ... 
1981 
1982 
1983 155 398 583 
1984 .. ..... 
1985 ...... 
1986 ...... 

1960-04: 1962 & 63 1965-o9: 1966, 68 &69 

Expendit ur 

Current I.CU (onstant 1980
Period/Year (millions) LCU(millions) 

1960-( 187.550 3388.517 
1965-69 1083.)00 330.7o,9 
1970 1652.300 1(157.595
1971 2193.200 1218.144 
1972 2427.800 11560.952 
1973 2125.300 8929.832 
1974 2765.600 8979.221 
1975 3697.700 9530.155 
1976 4836.100 10377.897 
1977 5830.100 9081.153 
1978 7022.300 10623.752 
1979 9142.9(i0 11414.357 
1980 12012.600 12012.6010 
1981 1-4057.90 12150.63 
1982 19098.800 15.114.689 
1983 271-15.400 21290.510 
1984 28103.473 2111,4.555
1985 38501.750 27899.819 
1986 46435.270 32932.816 

1960- 04:1960 & ( 1965-69:1968 

Subtotal Expat Total Source 

521 176/10 
747 10 
864 17 
757 17 
831 17 
969 17 

992 17 
998 17 
911 17 

1029 17 
1027 17 
1296 17 

.... 1334 17
 
1361 17
 

1136 237 1373 17
 

LCU = Won 

Constant 1980 US$ (rmillions) 

Atlas PPP Source 

5.694 8.650 10 
13.999 21.265 10 
17.573 26.694 17 
20.475 31.102 17 
19.427 29.510 17 
15.006 22.794 17 
15.089 22.920 17 
16.015 24.327 17 
17.439 26.491 17 
15.260 23.181 17 
17.852 27.118 17 
19.181 29.136 17 
2(.186 30.663 17 
20.418 31.015 17 
25.903 39.347 17 
35.777 54.346 17 
35.481 53.897 842 
46.883 71.217 842 
55.341 84.064 842 

http:12150.63
http:1-4057.90
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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 10 19 28 57 - 57
Veterinary Research Institute 12 24 15 51 - 51
Agricultural Mechanization Institute 1 10 17 28 - 28
Whet and Barley Research Institute 7 19 2 28 - 28
Agr. Chemicals Research Institute 8 13 12 33 - 33 
Crops Experiment Station 0 26 9 55 - 55
Honam Crop Experiment Station 6 23 42 71 - 71
Yeongam Crop Experiment Station 10 1 25 56 - 56 
Horticultuial 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/RI)A 141 339 303 783 221 1004 

Fisheries Research De elopment 
Center (MAF/NFA) 6 23 50 79 0 79 
Agricultural Engineering Research 
Center (MAF/ADC) 0 8 18 26 0 26
Forest Research Institute (MI A/FA) 3 24 155 182 16 198Institute of Forest Genetics (MHA/FA) 5 4 57 66 0 66 

Total 155 398 583 1136 237 1373 

Some effort was made to resolve apparent expatriate researchers to the total sum of part C 
internal inconsistencies in the responses to gives a total of 1373 researchers which 
various parts of the ISNAR, IFARD & AOAD corresponds, as i should, to the 1374 researchers 
questionnaire. The most likely reconstruction has listed in part B. 
been presented here. Part A of the questionnaire The pre-1983 figures given by source 17 
included only those institute; Under the Rural seem to include RDA plus four additional 
Development Administration (RDA) of the institutes as indicated in the table above. 
Ministry of Agriculture and Fisheries. In part C, Source 842 provided the following 
the number of expatriate researchers working ia breakdown of the total number of RDA-only 
RDA institutes were not indicated, while part A researchers: 
notes 221 expatriate researchers. Adding these 221 

PhD MSc BSc Subtotal Expat Total 

1970 7 61 559 
 627 178 805
 
1975 52 123 
 620 795 64 859
 
1980 81 190 520 
 791 69 860
 
1984 141 419 
 425 985 19 1004
 
1987 199 539 
 232 970 61 1031
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Source 842 also provided a 1987 figure of 1594 while in part C other sources like sale of products
researchers, covering RDA plus the four other are included; 3) part B refers to recurrent 
institutes. This figure was broken down as expenditures only. Because of the detailed 
follows: 224 PhD's, 711 MSc's, 519 BSc's, and 140 information given in this particular case by the 
expatriates. institutional-level responses contained in part C 

of the questionnaire, the sum total of these
Expenditure Comments: institutional-level responses is the most likely 

The 1983 expenditure figure is constructed as aggregate estimate. 
follows: 

Acronyms and Abbreviations: 
MAF!RDA: Ministry of Agriculture and Fisheries 

(1000 Won) Rural Development Administration
 
MAF/NFA: Ministry of Agriculture and Fisheries
 

MAF/RDA 
 National Fisheries Administration
Agricultural Science Institute 2,237,585 MAF/ADC: Ministry of Agriculture and Fisheries -Farm Management Bureau 253,750 Agricultural Development Corporation
Veterinary Research Institute 1,273,642 MHA/FA: Ministry of Home Affairs - Forestry
Agricultural Mechanization Institute '190,000 Administration 
Wheat and Barley Research Institute 657,000
 
Agr. Chemicals Research Institute 777,253
 
Crops Experiment Station 1,623,000 Sources:
 
Honam Crop Experiment Station 1,436,984 0010 
Boyce, James K., and Robert E. Evenson. National
Yeongam Crop Experiment Station 1,168,574 and International Agricultural Research and
Hlorticultural Experiment Station 1,535,617 Extension Programs.New York: Agricultural
Sericultural Experiment Station 615,697 Development Council, Inc., 1975.
Livestock Eyperiment Station 1,629,000 0017 ISNAR, IFARD & ACAD. Survey of National
Alpine Experiment Station 865,000 Agricultural Research Systems: Unpublished
Cheju Experiment Station 487,593 Questionnaire Responses. ISNAR, The Hague,
Rural Nutrition Institute 269,080 1985. 

Subtotal MAF/RDA 15,315,775 017f Moseman, Albert, ed. National Agricultural
Research Systems in Asia. Report of the Regional 
Feminar held at the India International Centre,Fisheries Research and Development 5,676,000NeDlhIdaMrc81319.NwYok
 

tgency (MAF/NFA) New Delhi, India, March 8-13, 1971. Now York:
 
Agricultural Engineerin, Research 820,000 ADC, Inc., 1971.
 
Center ""AF/ADC) 0842 
 Yun Cho, Chae. Personal communication. Director 

General, International Technical Cooperation
Subtotal MAF 21,811,775 Center - Rural Development Administration. 

- Suweon, Republic of Korea, March 1988. 
Institute of Forest Genetics (MHA/FA) 1,620,6418
Forest Research Institute (MHA/FA) 3,713,000 Additional References: 

0014 Judd, M. Ann, James K. Boyce, and Robert E.Total 27,145,423 Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

Parts A, B, and C of the ISNAR, IFARD & AOAD 0016 Oram, Peter A., and Vishva Bindlish. Rdsource 
questionnaire give as total expenditures by NARS Allocations to National Agricultural Research:Trends in the 1970s. The Hague and Washington, 
20195, 22221, and 27145 million Won, D.C.: ISNAR and IFPRI, Nove-mber 1981. 
respectively. Possible explanations for the 0022 UNESCO. Statistical Yearbook 1983. Paris: 
differences are 1) in part A, only the expenditures UNESCO, 1983. 
of those iistitutes under the Ministry of 0026 Oram, Pcter A., and Mark Gieben. "Document 
AgricultureAgriculture and Fisher-ies are included; 2) the Summaries." ISNAR, The Hague, 1984. Mimeo.fiheries byar include; 2es 0027 Harvey, Nigel, ed. Agricultural Research 
expenditure figure given by part A represents Centres: A World Directory of Organizations and 
only the government contribution to NARS, 
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Development, 1983. 
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Kuwait
 

Personnel 

Period/Year PhD BScMSc Subtotal Expat Total Source 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
i983 0 1 1 8
0 7 17
 
1984 
1985 
1986 2 1 9 12 12 843 

1960-64: 1965-69: 

Expenditure LCU = KIuaiti Dinars 

Constant 1980 US$ (millions)
(urrcnt I.CU Constant 1980

Period/Year (Iniliions) LCU(millions) Atlas PP Source 

1960%4 
1965-69 
1970 
1971
 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979
 
1980 
1981 
1982
 
1983
 
1984 
1985 
1986
 

,960-64: 1965-69: 
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Personnel Comments: 
The 1983 and 1986 figures represent the 

Agriculture Affairs and Fish Resources Authority 
(AAFRA) within the Ministry of Public Works. 
The Kuwait Institute for Scientific Research is 
mentioned as al,,' doing some agricultulral 
research but no data are available. For 1982, 
source 27 gives a total of 239 graduate research 
slif in the "Agricultural Experiment Station" inl 
the Ministry of Public Works. In the light of other 

inforation which is available, this 	 figure
inforation wih avaiable, i 
appears dubious. 

Sources: 
0017 	 ISNAR, IFARD & AOAD. Survev of National 

Agricultural Resoarch Systems: Unpublished 
Questionnaire Responses. ISNAR, The i lague, 
1985. 

0843 	 Agriculture Affairs and Fish Resources Authority 
(AAFRA). llandout submitted during the 

Rainfed Agricultural Information Network 
Workshop, Amman, Jordan, 17-20 March 1985. 

Additional References: 
007 res,Ni ld Airctral rarCeiitres: A World Directoryt of Organizations and 

Vrogratnmes. Seven th Edition, Two Volumes. 
I arlow, U.K.: Longman, 1983. 

W094 FAO --Near East Regional Office. Directory of 
Agricultural Research ln:;titutions in the Near 
Fast Region. Cairo: FAO - Near East Regional 

0173Office, 1979. 
0173 FAO. )'AO t'ear L'ast Reional Studies on 

Organization and Administration of Agricultural 

Recearch. Rome: FAO, 1974. 
0863 	 Oram, Peter. "Agricultural Research Objectives 

and Priorities: Constraints to the Development of 
Agricultural Research Institulions in Arab 
Countries." Review p,,per 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. 



Laos, P.D.R.
 

Personn I 

Period / Yeir PhI) MSc BSc Subtotal Expat Total Source 

1960- 64 
1965-69
1970. 29 10 
1971 
1975 
1973 
1977 
1975 

1t)77
1978 ...... 
I97o ...... 

I SO.. 
1981 
1982 
1N183 

1985 
1986 

1960 64: 1965-69: 

tExpt'ldiM re LCU = Kip 

Constant 1980 US$ (millions)
(tirrcnt i.CU Constan; 1980 

l'eriod/Yudr (millions) LCU(millions) Atlas PPP Source 

1960 IA 
19)65 61) 
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: 
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 tie R'.echerche AgronoliqLe (C'NRA) in 
1987, of which 3 held a lhi I) degree, 18 a MSc, and 
31 a 13Sc, and 10 were e\patriates. 

Expenditure Comments: 
The only expenditure figure available is from 
source 10 and is given directly in US dollars (1972: 
US$ 467,000). A lack of excha nge 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 F. Evenson. National 

and Iternational Agricultural Research and 
Extension llro,,ramis. New York: Agricultural 
Development Council, Inc., 19p75. 

Additional References: 

0590 	 UNESCO. Science and Technology in Coun tries ofAsia and the Pacijic. Science Policy Studies and 
Documents No. 52. Paris: UNESCO, n.d. 

0817 	 Giacich, Walter. "Document de Projet R6vis6 
UNDP/FAO/Lao/82/0I 1."Vientiane, Lio, June 
1987. Mimeo. 



Lebanon
 

Pe rsonn t, I' 

Periodhl MSc ISc Subtotal Expat Total Source 

1960-& 
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 

ExupL nitr LCLI = Lebanese Pounds 

Constant I1 90 US$ (millions)(hurrCnt I.('U (o qant 1-80 .. .... .... .. .. ... .
lPerio)d/ Year (niI ll ,,) (LU(Iillions) 
 Atlas l'll Source 

1960-61 
1965 69" 
197M. 
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: 
Source 27 lists 28 graduate research staff in the 
Faculty Agricultural and Food Science,a ct ofof iAgritural an Foodut, Scie, d1986." 
American University of Beirut, in 1982, and 
source 744 lists 75 graduate research staff for 1985. 

0417 
Sources: 

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

Additional References: 0422 
0027 Harvey, Nigel, ed. Agricultural ResearchC sAMedit6rran6en."

Centres: A World Diretory of Organizations and 
Program es. Seventh Edition, 'Two Volumes. 0744 

0094 
Harlow, U.K.: Longman, 1983 
FAO - Near East Regional Office. Directory of 
Agricultural Research Institutions in the Near 
East Reyion. Cairo: FAO - Near East Regional 

0173 
Office , 197 9. 
FAO. FAO Near East Regional Studies on 
Organization and Administratiojof AgriculturalResearch. Rome: FAO, 1974. 

0174 Watson, J.M. 'Comparative tudy f 
Agricultural Research Organisation and 

0865 

Agricultural Researhe NrasatRion. rAdministration in the Near East Region." Paper 
presented at the Workshop on Organization and
Administration of Agricultural Services in the 

0407 
Arab States, Cairo, 2-15 March 19(4.
Centre International de Hautes Etudes 
Agronomiques M&titenan6ennes. 

"Sminaire sur I'Orientation et l'Organisation de 
la Recherche Agronomique dans les Pays du 
Bassin M6diterran6en, Istanbul, 1-3 DecemberCentre International de Hautes Etudes 
Agronomiques Mdditerran ennes, Paris, December 
1986. Mimeo. 

Haidar, Wael. "La Recherche Agronomique au 
Liban." Paper presented at the S6minaire sur 
l'Orientation et l'Organisation de la Recherche 
Agronomique dans les Pays du Bassin 
M6diterran~en, Centre International de Hautes 
Etudes Agronomiques M6diterranenmnz, Istanbul, 
1-3 December 1986. 
Casas, Joseph. "Les Ressources Humaines et 
Financihres dans les Pays d. dassin 

Preliminary table. ISNAR, TheHague, 1986. Mimeo. 
Agricultural Research Centres: A World 
Directory of Organizations and Programmes.Eighth Edition, Two Volumes. Harlow, U.K.: 
Longman, 1986. 
FA.n831Reort of an Expert Consultation on 
A O. xp s i nxten ion e a t n 

Agricultura Extension and Research 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 ofAgricultural Research Institutions in ArabCountries.' ,eview paper prepared for the first 
meeting of the Council for Arab AgriculturalResearch organized by the Arab Fund for 

Economic and Social Development, Kuwait, 23 
March 1988. 



Lesotho
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 .... 1 10
1965-69 .... ... 3 286/10
1970 .. ..... 3 266
1971 
 ..... 7 589
 
1972 .. 
1973 .. 
1974 ..... 10 16
 
1975 .. 
1976 
1977 
1978 
1979
 
1980 .... 
1981 
1982 .... 
1983 
1984 0 34 
1985 .... 
1986 .......
 

1960-64:1961 1965-69: 1965 &66 

Expenditure LCU = Maloti/South African Rands 

Constant 1980 US$ (millions)
Current LCU Constant 1980

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

1960-64 
1965-69 0.029 0.093 0.108 0.269 589 
1970 
1971 0.097 0.260 0.300 0.750 589 
1972 .. 
1973 .. 
1974 .. 

1976 .. 
1977 .. 
1978 
1979 .. 
1980 .. 
1981
 
1982 .... 
1983
 
1984 3.185 2.093 2.415 6.043 4 
1985 .... 
1986 

1960-64: 1965-69:1966 
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Personnel Comments: 
The 1984 figure refers to the Research Division of
the 	Ministry of Agriculture. 'he 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, itappears that 
the Agricultural Research Station accounts for 
most 	of the research activity within the Research 


Division of the Ministry of \griculture. 

Sources: 
0MA4 	 SADCC, and I)EV RES, Inc. A\,ricultural 


Research Res:ource ssessment in the SADCC 

Countries, Volume /l: Country Report l esotho. 

Washington, D.C_.: DIVTS, Inc., Jnuary 1985. 

0010 	1 ve, Jam's K., and Robert F. I-yn son. Vatitoal 
and International Ayriultural Re:areh and 
Extension Pro rams. New York: Ag;ricultiral 
Development Council, Inc., 1075. 

0016 Oram, lPeter A., and Visliva Hindliih. Re'soure, 
Allocations, to ',.ational rtcltir 's arih:I RA 
Trcils it; the tds. 'Ilie Iagie u1d Waoshington, 
D.C.: I,NARand IFI'RI, November It1. 

0266 UNESCO. National 'c'ncc f'olics in A],i,a. 
Science l'olicv Stidi'', *id I)tcuinnts, No. 31. 
Paris: UNEE;C(, N114. 

0286 	Commonwe,lth A;ricilturaI Iiurtaiuix
CWA. 

List of Research lVorkftK in A,'tir', Animal 
thealth and l'or'tri! ill th' 'mtncelh ant 
iti the Rctullic of lrli,t I9066.I K Sh1tjIi, E lan d: 
CAB, 11)66. 

0589 	 Kas sap i, ' nI 1cchetcheSam lt'I. L.i; '- dc'lit 
Agricole fans .34 Paiys I'Afri,ti,' Ir picale. Paris: 
Centre ie DTvelppiIeInnt dte I'(?TE, 1l)76. 

Additional References: 
(XX)2 SADCC, andi) EVIRS, otilIe'. Ag oal 

Research Resource Asst stnent in tIe .AI)CC 
Contries, Volime I: Regiotal Amnly.uis and 

Strategy. Washington, D.C.: DEVRES, Inc., 
January 1985. 

0023 	 Bennell, Pan l.Agriceltoral Researchers in Sub-Saharan Africa: An Overview. Working Paper 
No. 4. The Ilague: ISNAR, October 1985.
 

M027 1larvey, Ni, el, ed. Ayricultural Research
 
Centres: A World Directory of Oranizations and 
lProgranm'es.Seventh Edition, Two Volutimes. 
Ilarlow, U.K.: Longman, 1983. 

0073 	 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.
 

1163 CGIAR. "National Agricultural Research."
 
CGIAR, Washington, D.C., 1985. Mimeo.
 

0175 Cooper, St.G.C. Agricultural Research
Tropical Africa. Kampala: East Africanin 

Literature lBurea, 1970. 

0236 	 Setai, Bethuel. "Asssessment of Futu re Trained
 
Manpower Reqiii irements in the Agricultural
 
Sector of Lesotho." FAO, Rome, 1983. Mimeo.
 

(1360 	 Cowper, St.G.C. "T.owards Trained Manpower for 
Agricultt,.al Research in Africa." Paper 
presented at the Conference on Agricultural 
Research and Producti, n in Africa, organized by 
the Association for the Advancement of 
Agricultural Sciences in Africa (AAASA), Addis 
Ababa, 29 Augtst-4 September 1971. 

0385 	 SAIDCC, and DEVRES, Inc. SADCC Ret'ion 
A ne iculttural -Research Resource Assessment 
Data Base Management Information System: 
Diskettes and U:ser's Guide. Printouts. 
Washington, D.C.: SADCC, and DEVIZES, Inc., 
nd. 

0445 Swanson, Burton E., and Wade 11. Reeves. 
"Agricultural R:,'arch Eastern and Southern 
Africa: Manpower and Training." World Bank, 
Washington, D.C., August 1986. Mimeo. 

04-P-; Kvomio, M.L."Agricultural Research in Eastern 
and Soutlhern Africa: Issues and Priorities." 
Southern African Centre for Cooperation in 
Agricultural Research of SADCC, Gabarone, 
Botswana, 1986. Mimeo. 

0532 	UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 
Couitries of Africa. Paris: UNESCO, 1970. 

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

http:Agricultt,.al


Liberia
 

Personnetcl 

Period/Year 

1960-64 

1965- 69 

1970. 

1971 

1972 

1973 

1974 

1975 

1976
 
1977
 
1978
 

1980. 
1981

1982 

1983 

1(N4 
1985 

1986 


I (1 64: 

Vp,'ndil 1rC 

lPrilr(/Yctar 

I9W144
 
19f5 1) 

197() 
197! 

1972 

1973 

1974 

1975 

1976
 
1077
 
1978 

1979
 
1981
 
1981 

1982
 
1983 

198-

1985
 
1986
 

1960-6.1: 

PhD MSc BSc Subtotal Expat Total Source 

.. ...
 
.. 11 653
 

5 532
 
..
 

15 431
 
.. 

.. 
... 19 16
 

..... 

31 86
 
5 8 10 23 9 32 133
 

36 466
 
.. 

1965-69:1966 

LCLI Liberian Dollars 

Constant 198( US$ (millions) 
Ciurrent I.CU Constant 1980
 
(millions) LCU(millions) Atlas PlI' Source
 

0.160 0.371 0.371 (.515 175
 
0.139 0.317 0.316 0..1-10 443
 
0.144 0.327 0.327 0.155 443
 
0.134 0.292 0.292 0.406 4,13
0.155 0.313 0.312 0.435 443

0.354 0.597 0.596 O.'29 443
 
0.441 0.611 0.610 0.819 16
 

.. 

.. 

3.867 3.844 3.838 5.340 133
 
3.856 3.711 3.706 5.155 133
 

1965-69:1965 
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Personnel Comments: 
The indicator series includes only the Central 
Agricultural Experiment Station (CAES), also 
cited a-, the Central Agricultural Research 
Institute (CARP According to source 443, around 
1970 CAES "was more or less in a state of 
suspended animation." At that time FAO assisted 
in a reorganization and revival of CAES. This 
may explain the dip in the time series for 1970. In 
addition to CAES or CARl, the following Liberian 
agricultural research units can be ider.tified: 1) 
the 	 Botanical Research Department of the 
Firestone Plantations Company. This privately 
funded research unit (about IS$ 250,000 a year) 
not only undertakes rubber-related research bat 

has also research program-, oi 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 
Univeisity 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 research by 
these teacher-researchers. 3) WARDA (West 
African Rice Development Association), which, 
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 consistency 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 )r CARI 

only. 

Sources: 
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. 

0086 	 World Bank. "West Africa Agricultural 
Research Review - Country Studies." World 
Bank, Washington, D.C., 1985. Mimeo. 

0133 FAO. Report of r Review Mission: Agricultural 
Research in Liberia. Rome: FAO, june 1984. 

0175 	 Cooper, St.G.C. Agricultural Research in
 
Tropical Africa. Kampala: East African
 
Literature Bureau, 1970.
 

0431 	 Current Agricultural Research InformationSystem (CARIS). Directory of Agricultural 
ReseaicAh Institutions and Projects in West Africa 
- Pilot Project 1972-73. Rome: FAO, 1973. 

0443 	 UNDP, and FAO. Report to the Government of
 
Liberia. Agricultural Research Organization.
 
Project Report No. TA 3299. Rome: FAO, 1974.
 

0166 	 World Bank - West Africa Agricultural ResearchReview Team. "National Agricultural Research 
Systems (NARS): A Regional Appraisal and 
Selected Issues." World Bank, Washington, D.C., 
August 1986. Mimeo. 

0532 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 
Countries of Africa. Paris: U" 2SCO, 1970. 

0653 Webster, B.N. Index of Agri .ltural Research 
Institutions and Stations in ,.trica. Rome: FAO, 
n.d. 

Additional References: 
W010 Boyce, Jame, K., and Robert E. Evenson. National 

and Internaional Agricultural Research and 
Exten-ion Proramns. New York: AgriculturalDevelopment Council, Inc., 1975. 

0023 	 Benne!l, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Overvievw. Working Paper 
No. 4. The Hague: ISNAR, October 1985. 

0027 larvey, Nigel, ed. Agricultural Research 
Centres: A World Dirctory of Organizations and 
Progranies. Seventh Edition, Two Volumes. 
cHarlow, U.K.: Longman, 1983.0068 	 Conte, Stephan. "West Africa Agricultural 

Research Data Base Building Task: Termination 
Report." World Bank, Washington, D.C., 1985. 
Mimeo. 

0073 	 Oram, Peter A., and Visliva Bindlish. 
"Investment in Agricultural Research in 
Developing Countries: Progress, Problems, andthe Determination of Priorities." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0088 Swanson, Burton E., and Wade 1-I.Reeves. 
"Agricultural Re5earch West Africa: Manpower 
and Training." World Bank, Washington, D.C., 
November 1985. Mimeo. 

0089 Oram, Peter. "Report on National Agricultural 
Research in West Africa." IFPRI, Washington, 
D.C., February 1986. Mimeo. 

0095 FAO - CARIS. Agricultural Research in 
Developing Countries - Volume 1: Research 
Institutions. Rome: FAO - CARIS, 1978. 
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0163 	 CGIAR. "National Agricultural Research." 
CGIAR, Washington, D.C., 1985. Mimeo. 

016 , Evenson, R.E., and Y. Kislev. Agricultural 
Reserrch and Productivityw. New Haven: Yale 
University Press, 1975. 

0266 	 I NESCO. National Science Policies in Africa. 
Science Policy Studies and Documents No. 31. 
Paris: UNESCO, 1974. 

0360 	 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), ,\ddis 
Ababa, 29 August-- September 1971. 

0400 	 UNESCO. The Promotion of Scientific Activity 
in Tropical Africa. Science Policy Studies and 
Documents No. HI. Paris: UNESCO, 1969. 

0589 	 Kassapu, Samuel. Les D4tienses de la Recherche 
Agricole darts 34 Pays d'Afrique Tropicale. Paris: 
Centre de D6veloppernent de I'OCDE, 1976. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in Ag',riculturalResearch and Extension. A Survey 
of International )ata. Center Discussion Paper 
No. 124. New I laven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 	 Evenson, Robert E., and Yoav Kisle,. "Investment 
in Agricultural Research and Extension: A Survey 
of International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975) 507
521. 



Libyan Arab Republic
 

PeYsonne 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-4,
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974 
1975
1976 112 95
 
1977
 
1978
 

1979 
1980
 
1981
 
198219I83....._ 
 .
 
1984
 
1985
 
1986
 

1960-64: 1965-69: 

Expenditure LCU = Libyan Dinars 

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

1960-641
 
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 1976 figure includes the Agricultural 
Research Center, the Arab Development 
Institute, and the Council for Nutrition Affairs 
and Marine Wealth. 

Sources: 
0095 FAO - CARIS. Agricultural Research in 

Developing Countries - Volume 1: Research 
Institutions. Rome: FAO - CARIS, 1978. 

Additional References:0010 	 Boyce, James K., and Robert E. Evenson. Nationaland International Agricultural Research and 
Extension Programs. New York: Agricultural 

Development Council, Inc., 1975. 
0016 	 Oram, Peter A., and Vishva Resource 

Allocations to National Agricultural Research: 
Trends in the 1970s. The Ilague and Washington,D.C.: sSNAR and1 TRI, November 1981. 

0027 	 Harvey, Nigel, ed. A yricultural Research 
Centres: A World Directory of Organizations and 
Harlow, U.K.: Longman, 1 ' Vu3. 

(0)4 	FAO - Near East Regional Office. Directory of 
Agricultural Research Institutions in the Near 

East Reion. Cairo: FAQ - Near East Regional 
Offie, 179.meeting0165 	 Evenson, R.E., and Y. Kislev. Agricultural 

Research and Prolucti'ity. New Ilaven: Yale 
University Press, 1975. 

0173 	 FAO. :AU Near East Re,,ional Studies on 
Organization and Administration of Agr;culturalResearch. Rome: FAQ, 1974. 

0174 Watson, J.M. "Comparative Study f 

Agricultural Research Organisation and 
Administration in the Near East Region." 
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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.

0175 	 Cooper, St.G.C. Agricultural Research in
 
Tropical Africa. Kampala: East African
 

Literature Bureau, 1970. 
0266 	 UNESCO. National Science Policies in Africa.
 

Science Policy Studies and Documents No. 31.
 
Paris: UNESCO, 1974.
 

0360 	 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 bythe Association for the Advancement of 
Agricultural Sciences in Africa (AAASA), Addis 

Ababa, 29 August-4 September 1971.
 
0indlish.
(532 	 UNESCO Field Science Office for Africa. Survey 

on the Scientific and Technical Potential of the 
Countriesof Africa. Paris: UNESCO, 1970.0852 	 Evenson, Robert E., and Yoav Kislev. Investment 

in AgriculturalResearch and Extension: A Survey 
of InternationalData. Center Discussion Paper
No. 124. New Haven, Connecticut: EconomicGrowth Center, Yale University, August 1971. 

0865 	 Oram, Peter. "Agricultural Research Objectives 
and Priorities: Constraints to the Development of 
Agricultural Research Institutions in ArabCountries." Review paper prepared for the first 

of the Council for Arab AgriculturalResearch, organized by the Arab Fund for 
eoomc and i [een uwi 23 
Economic and Social Development, Kuwait, 23 
March 1988. 

0886 Evenson, Robert E., a'id Yoav Kislev. "Investment 
in Agricultural Resea-ch and Extension: A Survey
of International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 



Madagascar
 

Personnel 

reriod/Year PhD MSc BSc 

1960-64 .. 
1965-69 
197( ...... 
1971 .... . .... 
1972 ...... 
1973 ... .. 

1974 .. 
1975 
1976 ... 

1977 .... 
1978 
1979 
1980 ..... 

.981 
1982 -13- 56 
1983 9 13 39 
1984 .... 
1985 -43- 48 
1986 -51- 47 

1960-64: 1965-69:1967 

Expenditure 

Current LCU Constant 1980Period/Year (millions) LCU (millions) 

1960-64 330.100 144.164 
1965-69 665.500 1824.123 
1970 695.263 	 1742.329 
1971
 
1972
 
1973 976.725 2049.977 
1974 618.000 1055.697 
1975 
 856.000 1397.483 
1976 1029.000 1527.650 
1977 1071.000 1,164.226
1978 13.14.000 1721.034 
1979 1249.000 ,136.436 
1980 1351.000 1351.000 
1981 1007.000 816.0,15
1982 1128.000 706.767 
1983 1840.000 962.343 
1984 2717.000 1296.279 
1985 1776.1.15 768.561 
1986 1584.751 

1960-64:196(0 	 1965-69: 1967 &69 

Subtotal Expat Total Source 

60 175 
67 532 
70 266 

12 60 72 37 

46 95 

51 237 

69 6 75 37 
61 7 68 17 

91 12 103 271 
98 19 117 271 

LCU = Malagasy Francs 

Constant 1980 US$ (millions) 

Atlas PPP Source 

5.059 8.514 266 
8.066 13.573 175/37
7.705 12.965 266 

9.065 15.254 589 
4.668 7.855 17 
6190 10.399 17 
6.755 11.367 17 
6.475 10.895 17 
7.610 12.806 17 
6.352 10.689 17 
5.974 10.053 17 
3.609 6.072 17 
3.125 5.259 17 
4.255 7.161 17 
5.732 9.646 17 
3.399 	 5.719 17 

.. 816 

http:1776.1.15
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Personnel Comments: Expenditure Comments: 
The table below presents construction details for The post-1974 figures represent FOFIFA only. The 
the pre-1974 indicators. It is clear that French table below gives construction details for the pre
overseas agricultural research organizations 1974 figures. 
played a predominant role in agricultural 
research in Madagascar during this period. 

19() 1967 1969 1970 1973 

1966 1967 1970 1971 1973 CTFI'IEM VT 22.00060.000 91.275 
134.500 

107.750 
227.500 

CTFTIEMVT 
IFAC 

NANA 
3 

814 
5 

913 
4 

iFACIFCC 
IRAM 

2.00031.000 
180.000 

40.60079.100 
285.300 

56.350132.200 
366.0(0 

IFCC 2 7 8 IRCT 35.100 52.865 69.125 
IRAM 15 22 30 IRHO 11.623 17.800 
IRCT 
IRHO 

6 
1 

9 
2 

5 
1 Total 330 100 626.000 705.000 695.263 976.725 

Total NA 60 7 70 72 Source 418 175 37 448 589 

Source 653 532175 4.8 37 

Acronyms and Abbreviations: 
CTFT: Centre Technique Forestier Tropical

According to source 532, ORSTOM's rese;irch FOFIFA: (National Center for Applied Research on 
effort in Madagascar was focused in two sta"Ions Rural Development)

IEM VT: Institut d'Elevage et de M6dicine Vt6rinaireand involved a total of 67 ,searchers in des 'aysTropicaux
Madagascar in 1970. However, it is not clear IFAC: Institut Franrais de Recherches Fruitibres Outre
which par' f ORSTOM's research activities were Mer 
agriculturally related. Because of this uncertainty, IFCC: Institut Francais du Caf6, du Cacao et autres 
and with access to only linited information, planles stimulantes 
ORSTOM's activities were excluded from the IRAM: Institut de Recherches Agronomiques A 

Mseries.Madagascartime sIRCF: Institut de Recherches du Coton et des Textiles 
The post-1974 personnel figures refer to Exotiques 

FOFIFA (the National Center for Applied IRFIO: Institut de Recherches pour les Huiles et 
Research on Rural Development). FOFIFA was Oh1agineux 
established in !974 to centralize all agricultural ORSTOM: Office de ]a Recherche Scientifique et 
research in a single national organization. It took Technique Outre-Mer 
over all the physical facilities of thc research
 
centers previously operated by the French Sources:research institutions and by the Mini,,try of Rurali ISNAR, AA.SRua Y1'17;7INR FR e fNtoab in IFARD & AQAC. Sul v'ey of NationalAgricultural Research Systems: Unpublished
Development. FOFIFA falls under the Ministry of 
 Questionnaire Responses.ISNAR,The Hague,
 
Rural Development and Agrarian Reforn 
and 1985. 
under the Ministry of I tigh Edica tion and X)37 ISNAR. Rapport au Gotwerneinent de la 
Scientific Research. Within 1'O 111FA the Repoblika Demokratika Malagasy: La 
following research departments can be identified: aRecherche Agricole Madagascar - Bilan et

Perspectives du FOFIt'A. The I-lague: ISNAR,'DCpartement de' Recherches Agroiomiques', August 1983. 
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Malawi 

Personnel 

l'eriod/Year PhD MSc tuSc Subtotal Expat Total Source 

1960- 4 3 3 15 21 21 8711965- 69 0 0 6 6 2(0 26 111N70 --2- 9 11 21 32 111971 -2-- 9 11 24 35 111972 -3- 11 14 24 38 111973 -4- 14 18 20 38 111974 -5- 18 23 7 30 111975 -8- 27 35 13 48 111976 -8- 31 42 10 52 111977 -13- 36 49 9 58 111978 -17- 41 58 7 65 111979 -22-- 48 70 6 76 111980 -22-- 50 72 1 73 111981 -22-- 50 72 3 75 111982 4 10 53 67 9 76 111983 3 17 64 84 1 85 2411984 .... 82 10 92 51985 ....
 
1986
 

1960- 64: 1960, o1 & 6- 1965--69: 1965, 66, 67, 68 & 69 

fxtwrdilurc LCLI = Kwacha 

Constant 1980 US$ (millions)
Current LCLJ Constant 1980 . .. . ..Pcriod/Ycar (millions) LCU (millions) Atlas PH' Source 

1960 4
 
1965 69 0.446 0.860 1.005 2 174 239
1970 0.877 1.534 1.792 3.876 239
1971 0.746 1.168 
 1.305 2.952 2391972 0.711 1.165 1.361 2.944 2391973 0.457 0.728 0.850 1.840

1974 1.057 1.477 1.726 

239
 
3.733 2391975 1.079 1.363 1.592 3.444 2391976 0.843 0.983 1.148 2.483 4391977 1.013 1.111 1.298 2.808 4391978 1.081 1.183 1.382 2.990 4391979 1.366 1.422 1.661 3.593 439
1980 1.657 1.657 
 1.936 4.187 4391981 1.876 1.572 1.837 3.973 439i982 2.206 1.847 2.158 4.668 4391983 3.220 2.427 2.835 6.132 439198.1 3.225 2.(X)3 2.340 5.061 4391985 3.487 2.135 2.494 5.394 439

1986 

1960-64: 1965-69: 1966, 67, 68 & 69 
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D.C.: ISNAR and IFI'RI, November 1981. 
(1022 UNI:.(O. Statistical (earbook 1983. Paris:Expenditure Comments: UNESCO, 1983.
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Malaysia
 

Personnel 

Period/Year PhD 


1960-64 17 

1965-69 17 

1970 

1971 ... 

1972
 
1973 

1974 ......... 


1975
 
1976 ...... 

1977
 
1978 ..
 

1979.
1980 


1981 ...
 

1982 

1983 171 

198-1 ...... 
1985 ...... 
1986 ...... 

1960-(4:1960 

Expendit u re 

Current LCU 
Period/Year (million,) 


1960-64 9.675 

1965-69 
1970 
1971 
1972 
1973 42.880 
1974 57.480 
1975 67.260 
1976 53.870 
1977 68.400 
1978 76.490 
1979 80.990 
1980 1(8.652 

1981 
1982
 
1983 144.210 

1984 
1985
 
1986 
 .. 

1960--64: 1960 


MSc BSc Subtotal Expat Total Source
 

22 66 105 27 132 715/716
 
44 110 171 
 171 285
 

.. 

223 279/295 

.. 

367 244/295
 

.....
 

741 794/276
 
82 179/276/134


358 318 847 
 15 862 17
 

1965-69:1968
 

LCU = Ringgits 

Constant 1980 US$ (millions)
Constant 1980 
LCU (millions) A tlas PF'T Source 

17.867 8.061 14.878 715/716
 

71.9189 32.477 59.944 295 
85.592 38.614 71.271 295 

103.348 46.625 86.056 295 
73.412 33.119 61.129 295 
87.255 39.365 72.656 295 
92.783 41.859 77.259 295 
86.366 38.963 71.916 295 

108.652 49.018 90.473 303 

133.035 60.018 110.776 17 

1965-69:
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Personnel Comments: the Veterinary Research Institute, and the 
The Malaysian Agricultural Research and Fisheries Research Insitute. 
Development Institute (MARDI) was created in In 1979 the Palm Oil Research Institute 
1971. This institute took over agricultural (PORIM) split from MARDI to become an 
research, which hitherto was executed by several independent institute. In addition to the research 
divisions and departlmerits of the (Federal) institutes already mentioned, some agricultural 
Ministry of Agriculture and by some research is undertaken by the Federal and State 
semiautonomous research org,. nizations. Ministries of Agriculture and by the universities. 
However, some organizations pre.served their For these last two categories no figures are 
independent sta tus, nalUdy, the Rubber Research included in the indicator series. 
Institute (RRIM), the Forestry Research Institute, The table below gives a breakdown to 

institute level: 

b
190 1 65 1)()s 1971 1974 1980 1981 1982 1983 

MARDI' 1 Th 13 71 73 155 11A 411 472 447
PORIM 	  - NA 37 41*- 92

RRI M oI 37 0o 110" 1(67" NA 199 216" 211
 
FIRI 7 Nix NA NA NA 
 NA 43" 45" 54
FOR1 14 8 1-1 13' 16" 48" 1511 1551 58
VRI 7 U 2o 27" 29" NA NA NA NA 

Total 132 (7 1721 223 367 NA 741 829 862 

Surces 715 2SO 2s5 205 295 295 794 13.1 17 
716 279" 244- 242" 276* 	 276*
 

179"*
 

I I estimated or conmtrnctcd by atthors. 
a. 	Before 1971 the figures, given 1inder MARI)I are a suim total of several departments and divisions of the
 

Ministry of Agriculture and ,oimeOther organizations, which more or less were taken over by MARDI.
 
b. Omitted from indicator swrie, as insti hionai-level estimates appear abnormally low. 

No information is available on the Veterinary One can divide Malaysia roughly into West 
Research Institute for the more recent years, Malaysia (the Peninsular) and East Malaysia 
while for the earlier years, information on the (Sara'wa k a nd Sabah on Borneo). The 
Fisheries Research Institute is missing. organizations included in the indicator series are 

In tile table below, the 1983 figure has been all based on the Peninsular. MARDI is required to 
broken down to institute level, serve the Peninsular as well as Sarawak and 

Sabah, but in general one can say that the 
indicators represent Peninsular Malaysia. Because 

P'hD NISc BSc Sub Fp [Total of the federal-state structure and the fact that the 

MARDI) 55 2.10 152 .17 0 447 individual states act rather independently, some 
'ORIM 26 31 23 80 12 92 sources report additional agricultural researchers

RRIM 81 70 55 209 2 211 in Sarawak and Sabah. The table below gives an
FIRI 0 5 419 5-1 t) 54 overview of the number of agricultural
FORI 6 12 39 57 1 58 
VRI NA NA NA NA NA NA researchers in these two states within the 

respective Ministries of Agriculture. 
Total 171 358 318 8,17 15 862 
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Acronyms and Abbreviations:1960 1965 1968 1971 1974 1980 FIRI: Fisheries Research Institute 
FOR!: Forestry Research InstituteSara wa k MARDI: Malaysian Agricultural Research and
PhD 0) 1 2 2 2 2 Development Institute
MSc 0 1 2 5 6 6 PORIM: Palm Oil Research Institute Malaysia13Sc 2 108 1 21 28 RRIM : Rubber Research Istitute Malaysia 

VRI: Veterinary Research InstituteTotal 2 10 14 18 29 36 

Sa ba h Sources:
PhD 0 0 1 0 2 0017 ISNAR, IFARD & AOAD. Survey of NationalMSc 2 3 8 4 7 Agricultural Research Systems: UnpublishedBSc 12 115 9 14 Questionnaire Responses. ISNAR. The lague, 

1985.
Total 14 8 20 13 23 0134 Malaysian Agricultural Research and 

- Development n,itue (MARDI). Annual R.7ortSource 715 285 
716 

286 2710 2.1.1 242 1981. Kuala Lumpur: MARDI, 1985. 
0179 The Philippine Council for Agriculture and 

- Resources Research and Dlevelopment 
(I'CARRI)), aid IDRC. Agriculture and Resources

Expenditure Comnments: Rresear/ Manpower l)velopmen in South andThex~penlitC oiin enrt96, Southeast Asia. Proceedings of the Workshop on
The expend iure tigiIre for 191;0, given bv sources Agriculture and Resources Research Manpower
715 and 710, incliide the a g ricultiiral research Development in South and Southeast Asia, 21-23
expenditures of the l)epa rt men t of Ag,,ricullture, October 1981 and 4l-6 February 1982, Singapore.RRIN!, IERI, FORI, aiId VRI. Los Bafios, Philippines: PCARRD, 1983. 

'FileTludetexpenexpen21dituiresrctlD figures from source 02-1.1figirs Commonwealtlfroma eserch 295295 List of Rescarch AgriculturalWorkers in BtureauxAgricultural(CAB).the
clltde tHI NI alay si a nAgr c Rca rc a n d Scienc,: in tit Comnonlwealth6 and in the

Devel opment IInstittite (MARI)I), RRIN, FORI, Repul ic of Ireland 1975. Slough, England: CAB,
and ElIRI. The 1980 figure incluides MA Rl, 1975. 
RRIM, and the Palin Oil Research Institute of 0276 Ministry of Agriculture - Fisheries Division.
MIalavsia (IN)RIN!). I'()IM was establi shed in Annial Report for 1982, Fisheries ResearchSeptember 1979 and, accnrdin), to soumrce 295, now Institute, Glugor, llcnan1l. Malaysia: Ministry of 
carries out all pal i I reseLa reh previs l 0279 Agriculture, January 198-1.Commonwealth Agricultural Bureaux (CAB).carried out by NIARIDI. List of Research Workers in the Agricultural

The 1983 expelnditoire figrie has been Sciences in the Commonwcalth anl in the
constructed as follows: Repuilic of Ireland 1972. Slough, England: CAB,

1972. 
0285 Commonwealtlh Agricultural 9uireau x (CAB).Institute (million Rin ;it) List Researchof I'Vorkers in tMe Agricultural

Sciences in, the Connnonweait/h and in theMARDI 68.400 Republic of Irelanl 1969. Slough, England: CAB,RRIM 36.820 1969.I'ORIM 23.90(0 0286 Commonwealth Agricuitural Blureaux (CAB).FlRI 7.18) List ,f es'iarch liVoirkers in Agriculture, AnimalFORI 7.910 1lhalth anl F,,resrt r in tie Commonwealth andN AVRI in ie Republic of Ireland 1966. Slough, England: 

CAB, 1966.Total 1.1.1.21(0 
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Research. Report of the International Workshop 
on Management of I luman Resources in 
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Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 
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1965-69 
1970
19711971 
1972... 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1 9 8 2 
1983 
1984 
1985 
1986 

. 

.. 

.... 

.. 
', 

1 

. 
.. 

.... 
...... 

.. 

3 

.. 

19 246 

9 
13 

24 

25 

653 
532 

431 

384/44 

1960-64: 1965-69: 1966 

Expenditu re LCU CFA Francs (formerly Mali Francs) 

Period/Year 
Current LCU 
(millions) 

Constant 1980 
LCU (millions) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

1960-64 
1965-69 
197t. 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
19781979 
1979 

219.503 
160.946 

567.191 
374.293 

2.606 
1.720 

.. 

..... 

2.249 
1.484 

" 

431 
589 

1980 
1981 
1982
1983 
1984 
1985 
1986 

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 contined its 
overseas agzicultural research program after Mali 
gained independence in the early sixties. The 
Mali government has only gradually assumed 
responsibility for agricultural re.:search. As far as it 
has been possible to reconstruct the development 
of agricultural research in Mali, the French 
overseas research organizations, IRCT, IFAC, and 
IRAT, operated under their own names until 
1975 or thereabouts. In the meantime the Mali 
government established IER within the Ministry 
of Production, now the Ministry of Agriculture. 
Initially IER had only a coordinating role I 
agricultural research, but over time new 
agricultural research stations were established 
and the French research stations were integrated 
into IER. In addition to IER, whch is mainly 
responsible for agronomic research, several small 
research units on livestock, forestry, and 
Uydrobiology developed over time within 
different ministries. In 1980 these research units 
were integrated into INRZFI I. Only the Centra! 
Veterinarian Laboratory (\CV) and Operation 
N'Dama Yanfolila (ONDY) did not integrate into 

INRZFI but staved within the Ministry of Rural 
Development. 

Besides these national agricultural research 
institutes, Mali is host to an OICMA unit and an 
ILCA unit. Because of the international character 
of these institutes, they were not included in the 
indicator series. 

The tables below give ,n overview of how 
the personnel indicators have been constructed. 

1966 197C, 1972 1974
 

IRAT 3 5 11
 
IRCT 5 5 7 14 

IFAC ) 2 3
 
IER/DRA - - 2 NA 
MP/L-IM - 1 1 NA 
MRE/CRZ I NA NA NA 

Total 9 13 24 NA 


Source 653 532 431 589 


1980 1983
 

INP,ZFH NAXIER 111 162"85
 
LCV NA 23
 
ONDY NA 5
 

Total NA 275
 
SOtUrce 26 384/44*
 

Expenditure Comments: 
The tables below give an overview of how the 
expenditure indicators have been constructed. 

ee 

1966 1971 1972 1973
 

IRAT NA NA 76.901 71.125 
IR,,CT 132.720 162.405 109.119 56.000 
IFAC NA N.A 28.912 29.250IFR/DRA . 2.752 12.7521 
MP/LJIM - 1.819 11.8191 
-
Total NA NA 219.503 160.946 

Source 

1980 1982 1983
 

IIR 1054.110 2260.098 2012.200* 
INRZZI NA NA 1200.000 
LCV NA NA 578.000ONDY NA NA 107.420 

Total NA NA 3897.620 

Source 26 44 68'/44
 

I1= estimated or constructed by au thors. 

In 1979 the 'Division de Recherche sur les 

Syst?2mes de Production 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 includedin the post-1979 figures for IER. This may explain 

the conflicting figures given by these sources with 
the figures included in tile indicator series. 
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Acronyms and Abbreviations: 

IER/DRA: Institut d'Economie Rurale - Division de 


Recherche Agronomique 

IFAC : Institut Frangais de Recherches FruitR'res 


d'Outre-Mer 

ILCA: International Livestock Center for Africa 

INRZFH: Institut National tie la Pecherche 


Zootechnique, Forestibre et Hydrobiologique 

IRAT: Institut do Recherches Agronomiques Tropicales 


et des Cultures Vivribres 

IRCT: Jnstitut de Recherches du Coton et des Textiles 


Exotiques 

LCV: Laboratoire Central Vcttrinaire 

MP/LHM: Ministore de la Production - Laboratoire 


Hydrobiologique de Mopti 

MRE/CRZ: Ministry of Rural Economy -- Centre de 


Recherches Zootechniques 

OICMA: Organisation Internationale contro !e Ciluet 


Migrateur Africain 

ONDY: C peration N'Darna Yanfolila 
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Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

19f,0-6-1......
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1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978

]q'q ... 

1980
 
1981
 
1982 
 7 27
 
1983
 
1984
 
1985
 
1986
 

1960-64: 1065-69: 

Expep dit ure LCUL French Francs 

Corstant 1980 US$ (millions)
Current LCU Constant 1980


eriod/Year (milions) LCU (millions) Atlas PPP Source 

1960- 4
 
19654,9.
 
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. 

0027 
Sources: 
Harvey, Nigel, ed. Agricultural Research 
Centres: A Wc-ld Directory of Organizrtions and 
Programmes.Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, !983. 
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Personnel 

Periud/Year PhD MSc BSc Subtotal Expat Total Source 

1960-641965-69 
"" 46 

1970 4 653 
19721971 8 5321973 

5 431/589 

1974
 
1975
 
1976 
 ..
 
1977
 
1978 
1979
 
1980
 
1981
 
1982 
 ..
1983 4 " i2 
 121984 384
 
1985
 
1986 
 .. 

1960-64: 
 1965-69:1966
 

Exp nditure 
LCU = Ouguiyas 

Current LCU Conslant 1980 US",(millions)
Period/Year Constant 1980(millions) LCU (millJions) Atlas PPP Sovrce 

1960 -64 
1965-69
 
1970
 
1971
1972 
 24 ,968 53.849 1.185 1.493
1973 431
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
19871982 
 24.000 18.072 0.398 0.501 121142
1983 ..
 
1984
 
1985
 

IM°
 

1960-64: 
 1965-69:
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Personnel Comments: scattered observations which could be obtained 

The table below gives an overview of the few from the available sourc:es. 

1966 1970 1972 1974 1980 	 1983 1985 

5 3 -	 -IFACa 1 3 -
CNRADA(IRAT)b 2 3 2 NA 8 6 7 
CNERVC - - - NA NA 6 NA 

Subtotal 4 8 	 5 NA NA 12 NA 

CNRO1(LPN)d 	 NA 1 NA NA NA 12 NA 

Source 	 653 532 431/589 589 14 384 128 

a. 	 IFAC ceased operations in the mid-seventies and merged with CNRADA. 
b. CNRADA was estab!ished in 1v73 and took over the IRAT f,- tLes ii Kaedi. 
c. 	In the literature no mention is made of the existence of veter iuny or livestock research in Mauritania before 

the creat; n of CNERV in 1973. 
d. In 197, ; N was transformed into CNROP. 

Expenditure Comments: construction details for the figures included in 

The table below gives an overview of the indicator series. 

1966 1071 1972 1973 1975 	 1978 

IFAC a 6.497 12.083 9.067 11.580 - -

CNRADA(IRAT)b NA NA 15.814 NA NA 7.524 
CNERV c .- - 13.000 NA 

Subtotal NA NA 24.881 	 NA NA NA 

Source 589 589 431 589 142 14 

1979 1980 1981 1982 1983 	 1981 1985 

IFACJ - - -
CNRADA(IRAT)b 6.55 5.000 7.000 14.000 14.000 14.000 14.004 
CNERVc 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. 
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(GERDAT). Rapport G6njral d'Activii pour 
1982. Paris: GERDAT, 1983. 

0466 	 World Bank - West Africa Agricultural Research 
Review Team. "National Agricultural Research 
Systems (NARS): A Regional Appraisal ard 
Selected Issues." World Bank, Washington, D.C., 
August 1986. Mimeo. 

0852 	 Evenson, Robert E., and Yoav Kislev. Invesiment 
in Agricilt ural Research and Extensinn: A Survey 
of International Data. Center Discussion Paper 
No. 124. New iaven, Connecticut: Fconomic 
Growth Center, Yale University, August 1971. 



Mauritius
 

Personnel 

Period/Year 

1960-04 
1965-69 

1970 

1971 

1972 

1973 

1974 

19751976 

1977 

1978
 
1979
1980 

1981 


1982 

1983
1984 


1985
1986 

1960-64: 1961 

Expe dit1re 


Period/Year 

1960-641965-6() 


1970
1971 


1972 

1973
 
1974
 
1975
1976 


1977 

1978
 
1979
 
.1980 
1981
 
1982
1983 

1981 
1985 

1986 


1960-64: 

PhD MSc BSc 

13 22 37 

-30- 78 


. ' ""'"120 


1965-6)9:1966 

Current LCU Constant 1980(millions) LCU (millions) 

5.000 27.174 

6.060 27'297 

13.660 
 26'890 

.. 


45.184 35.081 
46.080 32.985 
50.052 3,.819 
57.963 

1965-69: 1966 

Subtotal Expat Total 

28 
36 
44 
51 
52 
61 

72 89
72
4 

94 
96 

108 "" 9510 
108 
109 

LCLI = Mauritian Rupees 

Constant 1980 US$ (millions) 
Atlas Pr P Source 

3.607 4.438 175 

3.623 4.458 
589
 

3.569 
 4.391
 
17/95
 

4.656 5.729 17 
4.378 5.387 801
4.489 5.523 801 

•9-"95 9 18 018 

Source 

10 
10
 
532
 
10 
10 
10 

95
 

95185/242

185 
185
 
185/27
 
432432
 
445
 
801
801 
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Personnel Comments: 

Agricultural research in Mauritius is carried out 

by several divisions of the Ministry of 

Agriculture, Natural Resources and the 

Environment (MANRE) and by the Mau.itius 

Sugar Industries Research Institute (MSIRI). '-. 

addition, some agricultural research is 

unJertaken by the School of Agriculture, the 

Forestry Department (1983: 6 researchers, source 

432), the Fisheries Department (1983: 5 

researchers, source 432), and 3ome parastatal 

bodies. The indicator series, however, include 

only the Agricultural Services or Department of 

Agriculture of MANRE and MSIRI. There are 

some significaiit classification problems with the 

personnel figures. In tile case of the Department 

of Agriculture, all professional staff seem to be 

1970 1976 1977 1980 

MANRE 24 55 14 56 

MSIRI 20 34 25 16' 

a

Total 44 89 39 72 

Source 532 95 243 	 185 
242* 

[ ] = estimated or constructed by authors. 

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 capacity of 

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. 

1981 1982 1983 1984 1985 1986
 

72 69 73 83 81 86 

(221 27* 22 25 28 34 

94 96 95 108 109 120
 

185 185 432 4,15 801 801 
27*
 

a. Not included in tle indicator series because the MANRE figure appears to be too low. 

PhD MSc BSc Total Source 
--

1983 
1984 
1985 

1986 
1986 

) 

10 
10 

10 
10 

7 
6 
6 

7 
7 

0 
2 
2 

1 
1 

16 
18 
18 

18 
18 

17 
301 
801 

801 
801 

MANRE 

MSIRI 

1966 

NA 

2.136 

1966 

NA 

NA 

1971 

3.400 

2.660 

Total NA 5.000 6.060 

Source 589 175 589 

Sources 17 and 801 provide the staffing 
figures for the School of Agriculture of the 
University of Mauritius, as shown opposite. 

No indication is given as to how much 

time university staff spend on research. 

Expenditure Comments: 

The table below gives an institutional breakdown 

of the expenditure figures in current LCUs. 

1976 1983 1984 1985 1986 

5.110 25.072 26.000 27.000 30.000 

8.550* 20.112 20.080 23.052 27.963 

13.660 45.184 46.080 50.052 57.963 

17/95" 17 801 801 801
 



--

Various sources (10 and 95) report higher in the Commonwealth 1981. Slough, England.303 
expenditure figures for somehere. 	 of the years reportedAccording 	 CAB, 198].to information containedsource 589, 	 in 0432these 	 A.may 	 often repi e.ent total 

Trained Agricultra ManporMANRE expenditures, inclusive of extcnsiojj,animal health, and other nonresearch functions.Research expenditures by the SchoolAgriculture are presentedi 
of 

in the table below: 

1983 1984 1985 1986 1987 
3 .867a 

----.A 3.867 ," 1.00 1.000 1000 1. ?(00
Source 17 80:801 81 8(01 

a. This figure probably represents totl expenditures by
the School of Agriculture. When compared with theother years, it suggests that roughly 25%"of the totalSchool of Agriculture expenditures are research
related. 

Acronyms and Abbreviations:

MANRE : Ministry of AgricullUre, Natural Resources
and the Environment 

MSIRI : Mauritius Sugar Industry Research Institute 


0010 Sources:Boyce, James K., and Robert F. Evenson. Nationaland International Agriculturl Rescarch andExtension Programns. New York: AgriculturalDevelop'ment Cotncil, Inc., 1975i.
0017 
 ISNAR, IFARD & AOAD. Survey of National
Agri,,Itr.,l ResarchAgricultural Svstn : i~pibh,,Research SystemJ1s: Unpu1blishjedQuestionnaire Respo n se;1985. 
'-eSsS \ \ ,, ThaList ISN\R, The Ilagie, 

f'027 Harvey, Nig4el, ed. 

1905. 	 g 

Ag,ricidtuirj, I)earcliCentres: A World Directory of Or,'atizations and 
Prograrn,,es. Seven th Edition,Two Volumes. 
Ha rlow, U.K.: I.ougmani, 1983. 

00l95 Harlow,AO -LCARFAO - CARIS on.igrm , RAiicut-Voll h i266Research it 

DeeoigCol'hrit'sIlnstittutions, Rome: FAO- Volutne1- 7: ResearchCARS, 1978. 

Mauritius." FA, Rome, January 198 . Mimeo.0;45 	 Swanson, Burton E., and Wade Ff. Reeves."Agricultural Research Eastern and Southern
Africa: Manpower and Training." World Bank,Washington, D.C., August 1986. Mimeo.0532 UNESCO Field Science Office for Afhica. Surveyon the Scientific and Technical Potential of theCountries of Africa. Paris: UNESCO,0801 	 1970.Owadally, A.L. Prsonal communication.g ricu ltu ra l Se rvice s - M in istry o f A gricu ltu re,Fisheries, and Na trl Resources. Reduit, 

Mauritius, February 1988. 

0( 	 A dditiona References.014 
 Judd, M.Ann, James K. Boyce, and Rooert E.
Evenson. "Investing in Agricultural Supply."
Economic Growtl Center, Yale University, NewHaven, Connecticut, 1983. Mimeo.
 
(X)23 Bennell, 
Paul. 	Agricultural Researchers in Sub-Saharan Africa: An Overview. Working PaperNo. 4. The Ilague: ISNAR, October 1985.0165 
 Everson, R.E., and Y. Kislev. Agricultural
Research and Productivity. New Haven: Yale

University Press, 1975. 
0184 	 Mauritius Sugar Industry Research Institute1983.

(MSIRI). Annual Report 1982. Mauritius: MSIRI,02,13 Commonwealth Agricultural Bureaux (CAB).List of Research Workers in !he AgriculturalList 	 f Riea lth inndSciences ofit7 the CEngot 
the

,,,R2'b:I. of relad weal. lt;,and the1978. 978. Slough, England: CAB, 
024-, Commevn eallh Agricultural Pureaux (CAB).of Res,.arch Workers in the AgriculturalSciences ,,n the Cololnw,,ealthi and in theRepublic of Irehnd 1975. Slough, Engiind: CAB,1975. 

nid:C
UN ."SCO. Natiotal Science Policies in Africa. 

, 
Science Pol.cy Studies and Documents No. 31. 

Comnmonwealth Agricultural Bureaux (CAB). 
0175 	 Cooper, SI.G.C. Agricul'ural Re5serch in 

0279 Paris: UNESCO, 19)74; 
Tropical Africa.Literatu~re B~ureau,Kampala: East Afiri, 	

List of Research Worrcrs it1970. 	 tle AgriculturalScietces it the Cottotweath0185 	 Reuiec in Iren atd in theMinistry of Agricltuhre and Natural Resources 	
C9.SotLtt gwelh,Egand : CABhand the Environment. Annual Report of the 

Republic of lreltid 1972. Slough, England: CAB,0286Ministry of Atriculture and Naliral Resource.; 'cvmnmonwealthAgricuIt iural Bureaux (CAB).and the Environlent for the Year 1980, 7981, and 
List of Research Workers it, A,'riculture, AnimialHealth1982. Mauritius: Ministry of Agriculture and 	 and Forestr/ in the Commonwealth andNatural Resources and tie 	
in the Republic of Ircland 1966.years. .nvironnent, various Slough, England: 

0242 Cl), 1966.Commonwealth Agricultural Bureaux (CAB). 
0287 Commorwealth Agricllitr,-i Bureaux (CAB).List of Research 	 Lis! of ResearchWorkers in Agricultural Sciences Workers it, Agricultire, AnimalHealth and Forestry in the British 



304 

Sudan and the
Commonwealth, the Republic of 


RepuH-1,&of Ireland 1959. Sloiuqh, England: CAB, 


1959. 
Cooper, St.G.C. "Towards Trained Manpower for 

0360 
in Africa." PaperAgricultural Research 

presented at the Conference on Agricultural 

Reseai'.h and Production in Afeica, organized by 

the Association for the Advancement of 

Agricultural Sciences in Africa (AAASA), Addis 

Ababa, 29 August-4 September 1971. 
L.es D6per:ses I Recherche

0589 	 Kassapu, Smuel. 
Agricole dars 34 Pays d'Afrique IIropicale. Paris: 

Centre de D6veloppement de rOCDE, 1976 

Webster, B.N. Index of Agricultural Research
0653 

Institutions and Stations in Africa. Rome: FAO, 

n.d. 

World0744 	 Agricultural Research Centes: A 

Directory of Organizations and Programmes. 

Eighth Edition, Two Volumes. Harlow, U.K.: 

Longman, l1),,3. 
Evenson, Robert E., and Yoav Kislev. Investment

0852 Survey
in AgriculturalResearch and Extension: A 

of International Data. Center Discussion Paper 

No. 124. New Haven, Connecticut:* conomic 

Growth Center, Yale University, ) ugust 1971. 
- School of Agriculture.

0866 	 University of Mauritius 
Reduit: UnivcsityResearch Programme 1982-83. 

of Mauritius, May 1982 

Evenson, Robert E., and Yoav Kislev. "Investment
0886 

in Agricultural Research and Extcnsion: A Survey 

of International Dita." Economic Development 

and Cultural Change Vol. 23 (April 1975): 507

521. 



Mexico 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-61 ... 192 10
1965-69 . ..... 242 10/214
1970 
 ... 235 26
 
1971 
 ... 359 10
1972 ....... 
 474 10
 
1973 ..
 
1974 ......
 
1975 ...
 499 49
 
1976
 
1977 52 120 409 581 
 58i 49
 
1978 57 156 
 521 734 
 734 49

1979 61 197 642 900 
 900 49

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 LCIJ Constant 1980 

Period/Year (mil!ions) LCU (mill Atlas PPP Source 

1960-&1 24.400 171.379 6.448 12.050 49
1965-69 24.700 1.17.803 5.561 10.392 491970 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 491974 192.000 625.407 23.530 43.972 49
1975 320.000 901.408 33.914 63.378 491976 350.000 823.529 30.984 57.902 49
1977 521.000 940.433 35.382 66.122 491978 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 
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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 (f 
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 Agricdltura l Research System. 

Expenditure Comments: 
The expendliture 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 tie following expenditure 
figures: 

(million US$) 

INIA 85.808 
IN I P 26.360 
IN IF 22.590 
INMECAFE 0.880 

Acronyms and Abbreviations: 
INIA: lnstituto Nacional de Investigaciones Agricolas 
INIF: Instituto Nacional do Investigaciones Forestales 
INIP: Instituto Nacional de Investigaciones PecuLarias 
INMECAFE : Instituto Mexicano de Caf6 

Sources: 
0010 Boyce, James K., land Robert E:.Evenson. Nationalan01Incernatiom Agrict ral Resoarch anl 

Extension Progralns.New York: Agricultural 

Development Council, Inc., 1975. 
0026 Gram, Feter A., and Mark Gieben. "Document 

Summaries." ISNAR, The Hague, 1984. Minie(. 
0049 	 Matus, Jaime G., et al. "A Review of the 

Collaboration between the National 
Agricultural Research System and the 
International Research Centers of the CGIAR." 

Centro de Economia, Colegio de Postgraduados, 
Chapingo, Mexico, December 1984. Mimeo. 

0214 Venezian, Eduardo L., and William K. Gamble.The Agricultural Development of Mex;co -. Its 
Structure and Growth Since 7950. New York: 
Praeger Publishers, 1969. 

Additional References: 
0001 	 Trigo, Eduar(o J., and Martin E. Pifieiro. "Funding 

Agricultural Research." In Report of a 
Conference' Selected Issues in Agriculturai 
Research in Latin America, edited by Barry 
Nestel and Eduarde J. Tri!o. The Hague: ISNAR,March 1984. 

0014 	 Judd, N1. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Conneclicut, 1983. MiNmeo. 

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

0027 Harvey, Nigel, ed. A'ricultural Research 
Centres: A WVorld Directory of Organizations and 
Programmes.Seventh Edition, Two Volumes. 

f )53 Harlow, U.K.: Longman, 1983.Pificiro, Martin, and Eduardo Trigo, eris. Cambio 

Ticnico en el A,'ro Latino Americano - Situacitin y 
Perspectivas en la Dicada de 1980. San Jos':
IICA, 1983. 

0073 Orarn, Peter A., and Vishva Bindlish. 
"Investment in Agricultural Research in 
Developing Countries: Progress, Problems, and 
the Determination of Priorities." IFPRI, 
Washington, D.C., January 198.1. Mimeo. 

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

0165 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0172 Trigo, Eduardo. Background material. ISNAR, 
The Hague, n.d. 

0213 Centro Internacional de nvestigaci6n para el 
Desarrallo. "Asignaci6n de Recursos para 
Investigacidn Agricola en Amrrica Latina."Proyecto ARIAL Brasil - Estudio de Caso. 
Unidad de Apoyo a la Programaci6n, April 1979. 

Mi11o. 
0740 	 Sends, Carolyn Marie. "The Theoretical and 

Empirical Basis for Analyzing Agricultural 
Technology Systems." PhD thesis, University of 
Illinois, Urbana-Champaign, Illinois, 1988. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey
of InternationalData. Center Discussion Paper 
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0886 

No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 
Evenson, Robert E., and Yoav Kislev. "Investment 

of International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 

in Agricultural Research and Extension: A Survey 



Monts errat
 

Personnel 

Period/Year 

1960-64
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979

1980 

1981 

1982 

1983
 
1984 

1985
 
1986
 

1960-64: 

Expenditure 

Period/Year 

1960-64
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
193() 

1981
 
1982
 
1983
 
1984
 
1985
 
1986
 

1960-64: 


PhD MSc BSc Subtotal Expat Total Source 

0 0 3 
 3 3 343
 
4 
 4 342


0 1 2 3 
 3 355
 

0 1 1 2 
 2 349
 

1965-69: 

LCLI = East Caribbean Dollars 

Constant 1980 US$ (millions)
Current LCU Constant 1980

(millions) LCU (millions) Atlas PPP Source 

... 

1965-69:
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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. 

Expenditure Comments: 
Source 115 reports a cash contribution by the 


Government of Montserrat to the operations of 
CARDI of EC$ 40,000 in 1983. 

Sources: 
0342 	Caribbe2an Agricultural Research and 

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

0313 Caribbean Agricoltural Research and 
Develop'-t Institute (CARDI). Annual Report
1980. st. Augustine, 'Frinidad & Tobago: CARDI, 
98 1. 


0349 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
1963-1984 - Leteaod Islands Unit, CAM1, 1984. 

0355 	 Caribbean Agricultural Research ,!nd 
Development Institute (CARlI). R,'scatch and 
Development Summary 19,q2-8.3. St. Augustine, 
Trinidad: CARDI, 1983. 

Additional References: 
0115 	 Economic Commission for latin America and the 

Caribbean (ECI.AC). /1'riculturmlResearch 
Policy and Mianagement - Volurrn I and II. 
Papers presented at the Workshop n 

Agricultural !,esearch Policy and Management, 
26-30 Sept..mber 1983, Port o: Spain, Trinidad. 
Port of Spain, Trinidad: ECLAC, Novcmber 1984.0242 	Commonwealth Agi icultural Bureaux (CAB). 
List of Research Workers in Agricultural Sciences 
in the Commonwealih 1981. Slough, England: 
CAB, 1981. 

0243 Commonwealth Agricuiltural Bureaux (CAB). 
List of Rescarch Workers in the Agricultural 
Sciences in the Commonwealth and in theRepublic of Ire!and 1978. Slough, England: CAB, 
1978. 

0286 Commonwealth Agricultural Bureaux (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. 

0287 	Z-omiomwealth Agricultural Bureaux (CAB).
List of Research PI'orkers in A griculture,Animal 
Health and Forestry in the British 
Commonwealth, the Republic of Sudan and the 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 

0353 Caribbean Agricultural Research and 
Development Institute (CAND). Paper Presented 
at a Meeting o, the Governinv, Body of CARDI on 
January 29, 1982, Baseterre, 5t. Kitts. St. 
Augusfine, Trinidad: CARDI, .982. 

0354 	Caribbean Agricultumal Research and 
Development Institut (CARDI). Annual Report 
Research and Dc'elopment 1983-84: Highlights. 
St. Augustine, Trinidad: CARDI, 1984. 

0356 	Caribbean Agricultural Research and 
Development Institute (CARDI). Research and 
Development Summary 1983-84. St. Augustine, 
Trinidad: CARDI, 1984. 



Morocco
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 ... 14 113 127 52 
1965-69 .... 27 76 103 52 
1970 42 82 124 52 
1971 ... 48 82 130 52 
1972 
1973 

... 

... 
52 
48 

71 
53 

123 
101 

52 
52 

1974 .. 58 40 98 52 
1975 ... 68 35 103 52 
1976 ..... 84 53 137 52 
1977 103 49 152 52 
1978 
1979 .... 
1980 -121- 143 264 264 838 
1981 -109- 133 242 242 838 
1982 .. 19S 14 212 52 
1983 4 96 126 226 4 230 7 
1984 -95- 117 212 212 838 
1985 -88- 103 191 .. 191 838 
1986 -85- 93 178 .. 178 838 

19(0-64:1963 &64 1965-69: 1965, 66, 67, 68 &69 

Expen iituIrt LCLI = Moroccan Dirhams 

Constant 1980 US$ (millions)
Current LCU Constant 1980

Period/Year (mill ions) LCU (millions) A tla s PPP Source 

1960--64 .. 
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 ..
 
1)79 ..
 
198)
 
1981 67.2,19 60.859 15-285 20.013 26
 
1982
 
1983 92.00()0 72.670 18.251 23.896 17
 
1984 134.000 96.472 24.229 31.724 52
 
1985 
1986 133.805 .. .. .. 838 

1960-64: 1965-69: 
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Personnel Comments: Extension Programs.New York: Agricultural

These figures refer to 'Direction de la Recherce Development Council, Inc., 1975.
 
Agronomique' (DRA) of the Ministry of 0014 Judd, M. Ann, James K. Boyce, and Robert E.
 

Evenson. "Investing in Agricultural Supply."Agriculture, or to 'Institut National de la Economic Growth Center, Yale University, New 
Recherche Agronomnique' ([NRA). INRA, for the Haven, Connecticut, 1983. Mirneo.
 
first time established in 1962, was reestablished in 0016 
 Oram, Peter A., and Vishva Bindlish. Resource 
1981, after it had been transferred to DRA in 1966. Allocations to National Agricultural Research: 
According to source 884, in 1985 or thereabouts, Trends in the 1970s. The Hague and Washington,
approximately 6V/, of all agricultural researchMorocco done b 30arcwas INal A, a by in D.C.: ISNAR and IFPRI, November 1981.'Institetai 0027 Harvey, Nigel, ed. Agricultural Research 

Mrco bCentre,: A World Directory of Organizations and 
Agronomique et Vt~rinaire lassari Il' (1982: 200 Progr,':inics. Seventh Edition, Two Volumes.
 
graduate research staff, source 27; 1985: 175 
 Harlow, U.K.: Longman, 1983.
 
researchers or thereabouts according to source 
 (W)73 Oram, Peter A., and Vishva Bindlish.
 
418), and 10% by the universities. 
 "Investment in Agricultural Research in 

Source 532 reports 8 researchers at 'Station lDeveloping Countries: Progress, Problems, andthe Determination of Priorities." II-PRI,de Recherches Forestires' and 4 at 'Institut des Washington, D.C., January 1984. Mimeo.
 
Ptches Maritimes du Maroc' 
 for the year 1970. 0095 FAO - CARIS. Agricultural Research in
 

Source 27 reports 15 researchers at 'Station Developing Countries - Volwune 1: Research
 
de Recherches Forestihres' in 1982. 
 Institutions. Rome: FAO - CARIS, 1978. 

0165 Evenson, R.E., and Y. Kislev. Agrici'tural 
Expenditure Comments: Research and Productivity. New Haven: Yale
 

The expenditure University Press, 175.
figures refer to 'Direction de ]a 0175 Cooper, St C.. Agricultural Research in
 
Recherche Agronomique' (1DRA) of the Ministry 
 Tropical Africa. Kampala: East African
 
of Agriculture or to 'Institut 
 National de la Literature Bureau, 1970.
 
Recherche Agronomique' (INRA) only. 
 0266 UNESCO. National Science Policies in Africa. 

According to source 418, the operating Science Policy Studies and Documents No. 31.
 
budget of 'Institut Agrononiqtue et Veterinaire Paris: UNESCO, 1974.
 

tlass,in 0339 Institut National de Ia Recherche AgronomiqueII' s 27 million l in 1985 orthereabouts, while (INRA). '1ments deR ,ponse aux QuestionsINRA had an operiting Deniand6es par IISNAR." INRA, n.d. Mimeo.
 
budget of 112 million DI I. 
 0340 ISNAR. The National Institute for Agricultural 

Research of Morocco - Volumes 1 and 11.The 
Sources: Hague: ISNAR, April 1986.

0017 ISNAR, IFARI) & AOAI). Survev of Nitionil 0360 Cooper, St.G.C. 'Towards'rained Manpower for
Agricultural Research Systems: Unpublished Agricultural Research in Africa." Paper 
Questionnaire Responses. F;NAR, lTue Ilague, p'sented at the Conference on Agricultural
1985. Research and Production in Africa, organized by
W026 Gram, Peter A., and Mark Giebe. "Document the Association for the Advancement of

Summaries." ISNAR, The I lague, 1984. Mimeo. 
 Agricultural Sciences in Africa (AAASA), Addis

0052 ISNAR. 1 'Institut National de la Recherche Ababa, 29 August-4 September 1971. 
Aronopniquc du Maoc. The I laeue: ISNAR, 0407 Centre International de l-lautes Etides
January 1184. Agronomiques NM6diterran6enne;. 'S6minaire sur0838 Khettouch, Moha, Khadija Rajra ji, and lOrientation et IOrganisation de la Recherche
Abderraouf ,laoiuni. Ponnt ;es sr lcs Moijens Agrononittue dans les Pays du Bassin
llunains (It' l'Institut National de la Reclierche Mcditerranen, Istanbul, 1-3 December 1986." 
Agronoiqu'. Rabat, Moh rocco: Institut National Centre International d -Iau tes Etudes
de la Recherche Agronoinique, 1986. Agronomiques ,,diterra ncennes, Paris, December 

1986. Mimeo. 
Additional References: 0418 Lazzaoui, Mohamed. "Le Syst~me de Recherche0010 Boyce, James K., and Robert E. Evenson. National Agronomique Marocain." Paper presented at theand) IoyeaesiKand Ro Sminaire sur 'Orientation et I Organisation de

ndAgricultural Research and la Recherche Agronomique dans les Pays dL 



312 

Bassin Mditerraw)en, Ceotre lnteinational de 
Hautes Etudes Agronomique: MAditerran6ennes, 
Istanbul, 1-3 December 1986. 

0422 	 Casas, Joseph. "Les Ressources Humaines et 
Financibres dans les Pays du Bassin 
Mditerran6en." Preliminary table. ISNAR, The 
Hague, 1986. Mimco. 

0532 	 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 
Counitics of Africa. Paris: UNESCO, 1970. 

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

0654 	 Office de Ia Recherche Scientifikue et Technique 
Outre-Mer (ORSTOM). Rap, rt d'Activitd 1967. 
Paris: ORSTOM, 1969. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of International Data. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale Univorsity, August 1971. 

0861 	 Institut National de la Recherche Agronomique 
(INRA). Pr.visions Budgetaires - Budget de 
Fonctionnement de l'Exercice 1984. Rabat, 
Morocco: INRA, Octobre 1983. 

0865 	 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. 

0884 	 Devred, R. Personal communication. Senior 
Research Officer, ISNAR. The Hague, 1986. 

0886 	 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Research and Extension: A Survey 
ef international Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 



Mozambique
 

Personnet 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-61 
1965-69 .. 42 852
1970. 21 10
1971 26 10
1972 ..... 23 10 
1973 
1974 ......
 
1975 .....
 
1976
 
1977 ..
 
1978 .. 
1979
 
1980 .....
 
1981 ..
 
1982
 
1983 0 0 13 13 63 76 23
1984 0 11 660 11 77 61985 0 140 14 63 77 445
1986 .. 

1960-04: 
 1965-69:1967
 

Expenditure LCLI = Meticals 

Constant 1980 US$ (millions)
Current LCU Constant 1980

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

1960-64
 
1965-69 36.225 108.755 3.089 5.968 852
1970 49.000 144.256 4.097 7.916 852
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 Researrh 
Institute, Center for Forestry Research, Institute 

y

of Animal Breeding and Reproduction, 
Secretariat of State for Cashew, National Sugar 
Institute, National Institute for Veterinary 
Research, Secretariat of State for Cotton, Rural 

Deveopmnt Cntes,Development Centers,and Citrus Directorate. For
ad CtnisDirctorte.ForGrowth 

other observations, no indication is given as to 

which organizations are included. 

Expenditure Commenis: 
No information is given by source 10 as to which 
organizations are included in these expenditure 
figures. 

Sources: 

0006 SADCC,and DEVRE(, Inc. Agricultural
Research Resource Assessment in the SADCC 
Countries, Volume 11: Coun try Report 
Mozambique. Washington, D.C.: DEVRES, Inc., 
JanuaryBotswana, 


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

0023 Bennell, Paul. Agricultural Researchers in Sub-
Saharan Africa: An Overview. 

Working Paper No. 4. The Hague: ISNAR,
 
October 1985.
 

0445 Swanson, Burton E., and Wade H. Reeves.
 
"Agricultural Research Eastern and Southern
 
Africa: Manpower and Training." World Bank,

Washington, D.C., August 1986. Mimeo.
 

0852 
 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of International Data. Center Discussion Paper
No. 124. New Haven, Connecticut: EconomicCenter, Yale University, August 1971. 

Additional References: 
0002 SADCC, and DEVRES, Inc. Agricultural

Research Resource Assessment in the SADCC 
Countries, Volume 1:PRegional Analysis and 
Strategy. Washington, D.C.: DEVRES, Inc., 
January 1985. 

0165 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0446 Kyomo, M.L. "Agricultural Research in Easternand Southern Africa: Issues and Prioriles." 
Southern African Centre for Cooperation in 
Agricultural Research of SADCC, Gabarone, 

1986. Mio.
 

0886 Evenson, Robert E., and Yoav Kisiev. "Investmentin Agricultural Research and Extension: A Survey
of International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 



Nepal 

Personnel 

Period/Year PhD 

1960-64 ...... 
1965-69 

1970 ....
 
1971 .. 
1972 

1973
 
1974 

1975
 
1976
 
1977 9 

1978
 
1979
 
1980 14 

1981 

1982 6 

1983 16 

1981 ........
 
1985 .. 

1986 


1960-64: 


Expeniditu re 


Current I.CU 
Period/Year (millions) 

1960- 64
 
1965-69 4.226 
1970
 
1971 13.310 

1972 14.960 
1973 14.280 
1974 19.290 
1975 24.700) 
1976 28.960 
1977 30.140 
1978 32.700 
1979 39.200 
1980 37.420 
1981 37.750 
1982
 
1983
 
1984 

1985
 
1986 


1960-64: 


MSc BSc 

..... 

.. 

.. 

92 119 


157 217 

...
 

64 

216 264 


...
 

1965-69:1968
 

Constant 1980
 
LCU (millions) 


10.512 

28.140 
28.068 

27.782 
31.013 
30.991 
36.155 
38.991 
38.698 
42.196 
37.420 
34.986 

1965-69:1968
 

Subtotal Expat Total Source 

96 10
 

220 .. 220 
 26
 

388 .. 388 59
 
401 17
 
418 17
 

496 16 512 17
 
455 472
 

.. 

LCLI = Nepalese Rupees 

Constant 1980 US$ (millions) 

Atlas PPP Source 

0,872 3.229 10
 

2.334 8.643 59
 
2.328 8.621 59
 
2.305 8.533 59
 
2.573 9.525 59
 
2.571 9.519 59
 
2.999 11.104 59
 
3.235 11.976 59
 
3.210 11.886 59
 
3.500 12.960 59
 
3.104 11.493 59
 
2.902 10.746 59
 

.. 

.. 
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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 lealth, the Department of Food and 
Agricultural Marketing Services, the Central 
Food Research laboratory, and IthAgricultural 
Project Service Center. At MOA there is a 
substantial difference between the number of 

established posts and the numbcr of posts actually 
filled. In the different sources, the actLIIl n umber 
of researchers and the number of established 
research posts are often not clearly identified, so it 
is not always possible ' ascertainu whetlher the 
umber given is [he actual number or nResource 

Ini add ition to the NI in 1st rv of Agvicitre, 

which has primary responsibility tfr agrictltural 
resea rch inl the tl r r e Ya stv eraltl.Ier' 

additional ministries, unieer'it ic, a El other 

Collaboratio, in Agricultural Research. CGIAR 
Study ',per Number 7. Washington, D.C.: World 
Bank, 1C84.0472 	 P"'adhanang, A.M. Report of the Agriculture 
Research ant Technology Developme't in Nepal. 
FAO - Asia & 'acific Region Office, November 
198-1. 

Additional References: 
0014 Judd, N1. Ann, James K. Bovce, and Robert F. 

Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, News Ilaven, Connecticut, 1983. Mimeo. 

0016 Oram, Peter A., and Vishva Bindlish. Resource 
Allocations to National Agricultural Research: 
Trends in the 1970s. The Ilague and Washington, 
).C.: ISNAR and I:PRI, November 1981. 

0018 	 Daniels, Douglas, and Barry Nestel, eds. 
Allocation to Agricultural Research. 

1Proceedings of a workshop held in Singaporc 8-10 
June 1981. Ottawa: IDRC, 1981. 

0027 	 1larvey, Nigel, ed. Agricultural Research 
Centre.: A Worl Directory of Organizations and 
lrogratits. Seventh Edition, Two Volumes. 

organizations which execCie ,IricutIto raI Iarlow, U.K.: Longman, 1983. 
research. TwVo un~its wiiCh 0We Oft(, 1mentioned
aretlea 1-To' unit i lldh 1ar fr Otic (2t, 
are thle Forestry..Sorveya l ,es rib O(ffice (1, 
24, and 24 researcht, rs in 1180, I(8$3, ind 1984, 
respectively; sources 2Q.I, 187, and 127) and the 
Department of Medicinill'lants (20, 107, and 106 
researchers in 1983, 1983, and l 18-1, res pictively; 
sources 17, 387, aOd 127). 

Expenditure Comments: 
The expenditure figures given by source 59 cover 
the research expenditires of the Ministry of 
Agriculture only. Compared with sources such as 
294 	and 17, soce 59 gives rather high
r 9gInslitutlions. 

expenditure figures. 

Sources: 
t)010 	 Boyce, James K., and Robert F. I".venson. National 

and Intrnational A ricnit ural Rscarch and 
Extension Prorains.New York: AgriciltiIral 
Development Council, Inc., 1975. 

0017 	 ISNAR, IFARD & AOAI). Sirvev of National 
Agricultuiral Re,earch Systems: UnpiblislheiL 
Questioniaire Responses. ISNAIR, The I lagiie, 
1985. 

0026 Oram, Peter A., ,mid Mark Giebeu. "Documlent 
Summaries." ISNA R,The I lague, 198,1. Mineo. 

0059 Sharma, Ramesh P., and Jock R. Anderson. Nepal 
andt the CGIAR Centers: A Studty of Their 

0073 	 Oram, Peter A., and Vishva Bindlish. 
"Investment in Agricltural Research in 
Developing Countries: Progress, Problems, and 
the Determination of Priorities." 1E1'PU, 
Washingtol, D.C., January 1984. Mimeo. 

0093 Bangladesh Agricuiltural Research Council 
(BARC), ISNAR, and Winrock International. 
Management of 1u man Reso urces in Agricultural 
Research. Report of the International Workshop 
on Management of Itluman Resources in 
Agricultural Research held March 3-5, 1986 in 
Dhaka, Bangladish. Dhaka: BARC, ISNAR, 
and Winrock International, 1986. 

0)95 FAO - CARIS. Agricultural Research in 
lDeveloping Countries - Volunte 1: ResearchRome: FAO - CARIS, 1978. 

(1163 CGIAR. "National Agricultuiral Research." 

CGIAR, Washington, D.C., 1985. Mimeo. 
0165 Evenson, R.-., and Y. Kislev. Agricultural 

Research ant Product ivity. New Haven: Yale 
University Press, 1975. 

0176 Nloseman, Albert, ed. National Auricultural 
Research Syst eri s in Asia. Report of tle Regional 
Seminar hel at tileIndia International Centre, 
New Delhi, India, March 8-13, 1971. New York: 
AIDC, Inc., 1971. 

1294 	 Sharma, Ramish 1P."Agricultural Research 
Resource Allocation in Nepal." In Resource 
Allocation to Agricultural Research. Proceedings 
of a workshop held in Singapore 8-10 June 1981, 
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edited by Douglas Daniels and Barr, Nestel, pp.
42-48. Ottawa: IDRC, 1981. 

0329 Pant, Yadab Deb. "Managing Hunan Resources 
for Agricultural Research in Nepal." In 
Managencent of -ntman Resources in Agricultural 
Research. Report of the lntl.-cnational Workshop 
on Management of H1uman Resources in 
Agriculturl-.1 Researj; held 3-5 March 1986, 
edited uy T!,,codorn: -itc Ccroft, pp. 105-1019. 
Dhaka: Bangi;,desh Agriculturai Research 
Council, ISNA!( and Vvi rock International, 1986. 

0387 	 FAO, and the World Ba..U. Rport oI the Nepal
Aricn'oral -,searchRevw Rome: FA(), 1083. 

0590 UNESCO. Science and "l'cchnlo,,,y in Countries of 
Asia and the Pacific. Science PolicV Studies and 
Documents No. 52. Paris: UNESCO, n.d. 

0732 FAQ - Regional Office for Asia and the Pacific. 

Agricultural Research Systems in the Asia-
Pacific Region. Bangkok: 'AO - Regional Office 
for Asia and the Pacific, 1986. 

0737 	 Yadav, Ran '-. Agricultural Research in Nepal:
Resource Allocation, Structure, and Incentives. 
IFPRI Research Report No. 62. Washington D.C.: 
IFPRI, September 1987. 

(0852 Evenson, Robert E., and Yoav Kislev. !imestment 
in Agricultural Research and Extension: A Survey 
of International Data. Center Discussion Paper 
No. 121. New I laven, Connecticut: Economic 
Growth Center, Yale University, August 1971.

0886 Evenson, Robert E., and Yoav Kislev. Investment 
in Agricultural Research and Extension: A Survey 
of International Data." Economic Development 
and Cultmal Change Vol. 23 (April 1975): 507
521. 



Netherlands
 

PersontieI 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-6 -.... 
1965-9 
1970 
1971 .. 

... 
752 
894 
971 

852/282 
852/556/564/580 
556/5(A/581 

1972 ..... 
1973 
1974 .. 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

.. 

.. 

.. 

.... 

.. 

... 

. 

.. 

. 

.... 

... 

... 

... 

.. 

.. 

1249 
1312 
1352 
1376 
1..38F 
1403 
1500 

426/544/581 
426/544/581 
426/544/581/283 
426/544/581 
426/544/581 
426/544/581 
376 

1982 
1983 ..... 

1573 428/545 

1981 
1985 
1986 

.. 
.... 

..... 

.. 
.... 

1691 
1755 

430/546 
424/56,1 

1960-04: 1960)& 61 1965-69: 1965, 66, 67, 68 & 69 

, yen dit t re LCLI = Dutch Guilders 

Constant 1980 US$ (millions)
Current ICU Constant 1980 

Period/Year (millions) I.CU (millions) Atlas P'PP Source 

1960-4 46.000 156.,163 79.040 59.412 282 
1')65- 9 12().000 317.731 160.509 12(.651 430 
1970 
1971 196.000 379.110 191.514 143.957 430 
1972 .. 
1973 
1974 296.00) 438.519 221.525 166.516 130 
1975 .. 
1976 
1977 436.000 50-1,046 254.628 191.398 430 
1978
 
1979 470.010 496.304 250.717 188.458 430 
1980 
1981 507.000 '180.569 242.768 182.483 430 
1982 .... 
1983 
1984 602.000 521.212 263.300 197.916 430 
1985 .... 
1986 .... 

1960-6-:1961 1965-69:1967
 



UniversityPersonnel Coninents:31 of 319The main institutions 
Utrecht. in addition the followingin'. olved in agriculturalresearch in tile Netherlands smaller organizations canare the Ministry of be identified:Agriculture RIJP(incl'iding several directorates, 

(State Authority for the IJsselmeerpolders), NIZOof (Netherlands Institutewhich the Directorate of Agricultura! Research for Dairy Research), andthe ismost important), TNO (Applied Scientific 
IRS (Institute for Efficient Sugar Production). TheResearch Organization National Council- some of Agriculturalof the TNO (NRIO/'TNO) is 

Researchinstitutes execute agricultUrally-related in charge of coordinatingespecially in research, thesethe field of food independent entities.processing),Agricultural theUniversity Wageningen, a-id 
The table below gives an overview of howthe

Faculty the personnel indicatorsof Veterinary Science 
have been constnlcted.at the State 

19-,6 1967 19(0 1969 1970 1975 1976 1977 1978 1979 1980N 1982,L 527 1984 1985524 5-11 530AUWb 530 1690111561* 11691' 17151 j7361FVp c 1471 11831* 11961' 12091* 17561 17781 179011511 1561 2,14* 280' 18781 85760** 297* 865100 300'TNO 100' 100 289' 292*7 T I00' 1* 00"' 361' 453* 509*RIJP T -V T 100'' 1I(X)I 13711321 11321 11601 11601 160*** 11601 1137111321
NIZO 11321 11321 T 11601 11601 11651T T T 170 11701 

IRS T1 1571 1591 
T 26 1261L 1601 1611J 1691k J- 42 1,121

Total 85) 879 
J- 6 161912 u18 971 1249 1312 1352 1376 1388 1-103.x)uirce 55o 556 1573 1691 1755556 556 556 42656-1' 564* -126 26 -126564* 564* -126564' 426544'
544' 5,14- 5.1'' 545' 

128 430 4245.14-580" 545'581" 581"* 546* 564*581" 581"~283"'* 581"* 581". 581". 

esti iated or constructed bI authors. 
a. The1figures for tile years 1975-198() for MLV were prorated from the totalthe share of academics within the total personnel number increased from about 18% in 1970 to 25/ 

number of personnel,b. The number of researchers expressed on the basis that
constructed in full-time equivalent units at in 1984.the AUWon the basis of the followirg assuptions: 1) Academic staff spenCd 

for the yearsand 2)The estimate b.se 1966-1970 areo .core falty was increased by 25, 
one third of their time on research,

C.Thle figures giveni by source 581 
because of research financed by external sources.are a rather rough estimnation. 

Expendhiture Con aivents"'lie table oon presentedthe next page gives ani overview of 
here are basedassumptions on informed 
- for example, the proportion of theconstruction details for the expenditureindicators.No precise s university budgettistics are available which has beenon agricultural agricultural imputed toresearch was preferable toexpenditures. research. Given these assumptions, itNearly all tie 

rely on one source, rather thanfigures jump fron one to another. 
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1967 1971 1974 1977 1979 1981 1984 

303.0 330.0 351.0 
90.0 137.0 191.0 277.0 

MLV 	 70.0 77.0 132.022.0 36.0 60.0AUW T 8.0 13.0 25.0 19.0 18 ) 27.0
AUW 

17.0 33.0 43.0 42.0 44.0 49.0 
T T 13.0 14.0 15.0 18.0FVM 

RIJ 	 30 
112.01 15.0 18.0 19.0 20.0[23.0]RIP 

.12.N1ZOIRS1 

129.0 196.0 296.0
Total 

430430 430
Source 

[ = estimated or constructed by authors. 

Acconyms and Abbreviations: 

AUW: Agricultural University Wageningen 


FVM: Faculty of Veterinary Medicine, Utrecht State 


University 

IRS: (Institute for Efficient Sugar Production) 


MLV: (Ministry of Agriculture and Fisheries) 


NIZO: (Netherlands Institute for Dairy Research) 


NRLO: (National Council of Agricultural Research) 


RIJP: (State Authority for the lJsselmeerpolders) 

Scientific Research Organization)


TNO: 	 (Applied 

Sources: 
Organisatie van het Landbouwkundig0282 	 EEG. D i 

deEEG. Studies,
Ondcrzoek in de Landen vwn 


SErie LandEomi
9. Brussel: nEG, 1963. 
l05(A

Europan pconomic Community (fEC).
0283 

on the Organization of Agricultural

"MonographEETC, lBrussls, 1982. Mimeo.
Research.' 

0376 	 FAO. lFourteenth FAO Regional Conference for 

Europe, Reykjavik, Icelan, 17-21 September 

1964: Research in Support of Agricdtural Policies 

in Europe. Rome: FAO, 1984. 
van Landbouw on Visserij. Aard en0424 	 Ministerie 

Omvang van Jiet Landbouwku ndig Ondcrzoek. 

Tweede Kamer der Staten Generaal, 

Vergaderjaar 1985-1986, 19307, tnrs. 1-2. The 

Hague: Ministerie van Landbouw en Visserij, 

November 1985. 
Visserij --Directie0426 	 Ministerie van I-andbouw en 


Landbouwkundig Onderzoek Ivteerjarenvisie 


1977-1981 voor het Lindbonwkulndig en het 

Visscrij-Onderzoek. The Hague: Ministerie van 

-andbouw en Visserij, 1977. 

Directie Landbouwkundig Onderzoek (DLO).
0428 

on the Organization of Agricultural
"Monograph 
Research in the Netherlands (draft)." DLO, 

Mimeo.
Wageningenrhe Netherlands, 1985. 

3.0 4.0 4.0 5.0 

436.0 470.0 507.0 602.0 

430 430 430 430 

Berg, A. van den. Personal communication.Nationale Raad voor Landbouwkundig0430 

Onderzoek TNO. e Hague, September 1986. 

0 ndbouw lageptembers86he 	 aarv7rslagWageningen.0544 	
Academic years: 1975/1976,1976/ 11)77,1977/3, 

and 1978/1979. Wageningen: 

Landbouwhogeschool, various years. 

y :ndbouwhogeschool 

aarverslag.
0545 Landbouwhogeschool Wageningen. 

Academic years: 1980-1982. Wagenigen: 

I andbouwhogeschool, various years. 

0546 Landbouwhogeschool Wageningen. ]aarverslag

years: 1983 
WetenschaPielijk Verslag. Academic 

and 1984. Wageningen: Landbouwhogeschool, 
various years. 

.)556 OECD. Reviews of National Science Policy:
0EG 

Net herlands. Paris: OECD, 1973. 

Kunit, Jan. Personal communication. Medewerker 
1 Economische Zaken, AgriculturalFinancievr

University Wageningen. Wageningen, March 

1987. 
Central Bureau of Statistics (CBS).0580 	 Netherlands 

andl Development in 'lie NetherlandsResearch 
1969. The Hague: Staatsuitgeverij, 1971. 

Bureau of Statistics (CBS).0581 	 Netherlands Central 
Development in tHe Nctherlands.Research anid 

Years: 1970-1983. The Hague: Staatsuitgeverij, 

various years. 
Evenson, Robert P., and Yoav Kislev. Investnent0852 

A Surveyin AgricIltiural Research, anil Extension: 
of International Data. Center Discussion Paper 

No. 124. New Haven, Connecticut: Economic 

Growth Center, Yale University, August 1971. 

Additional References: 

Boyce, James K., and Robert E. Evenson. National 
0010 

Research and
and International Agricultural 

York: 	AgriculturalExtension Progranm. New 
Development Council, Inc., 1975. 



0014 	 Judd, M. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in ',gricultural Supply." 
Economic Grevth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

0021 	 OECD. OECD Science and Technology Indicators. 
Paris: OECD, 1984. 

0027 	 Harvey, Nigel, ed. Agricultural Research 
Cen~res: A World Directory of Organizations and 
Programmes. Seventh Edition, Two Volumes. 
Har 	 .v,U.K.: Longman, 1983. 

0039 	 Lano ouw Economisch Insti tuut (LEI). 
Landb, uwcijfers. Yearly publication. The Hague: 
LE2, v,.riou, years. 

0165 Evenson, RE., and Y. Kislev. Agricultural 
Research and Productivity. New laven: Yale 
University Press, 1975. 

0425 Verkaik, A.P. Research amzanemnent Studies 3: 
Organisatiestructuur landtuwkundig onderzock 
en achtergronden voan haar totstandkoning. The 
Hague: Nationale Raad voor Landbouwkundig 
Onderzoek TNO, 1972. 

0427 	 Nationale Raad voor Landbouwkiudig 
Onderzoek TNO. Stadierapport 10: 
Meerjarenvisie Landbo wkun dig Onderzoek 
1982-1986. The Ilague: Nationale Raad voor 
Landbotuvwktundig Onderzoek TNO, 1981. 

0473 	 OECD. Science and Technology Indicators: Basic 
Statistical Series - Vohume A: The Objeclives of 
Government R&D Funding 1974-1985. Paris: 
OECD, May 1983. 

0474 	 OECD. Scienec and Technologty indicators: Basic 
Statistical Series -- Volume A: The Objectivces of 
Gooernment R&I.), 1969-1981. Paris: OlCD, July 
1981. 

0509 	 OECD. Surve/ of the Resources lecoted to R&I) 
by OECD Member InternationalnCountries, 
Statistical Year 1971 - Volume 5: Total Tables, 
Statistical Tables and Notes. Piris: OECD, 
August 1974. 

0510 	 OECD. International Survey of the Resources 
Devoted to R&D in 1967 by OECD Member 
Countries, Statistical Tables and Notes - Volume 
5: Total Tables. Paris: OECD, August 1970. 

0511 OECD. International Survey of tileResources 
Devoted to R&D in 1969 by OI:CD Member 
Countries, Statistical Tables and Notes -- Volume 
5: Total Tables. Paris: OECD, June 1973. 

0512 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. 

0513 	 OECD. International Survey of the Resources 
Devoted to R&D by OEC) Member Countries, 
International Statistical Y ;r1975 --
International Volume: Statistical Tables and 
Notes. P.3ris: OECD, March 1979. 
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0514 	 OECD. A Study of Resources Devoted to R&D in 
OECD Member Countries in 1963/64, 
International Statistical Year for Research and 
Deveiopment - Volume 2: Statistical Tabls and 
Notes. Paris: OECD, 1968. 

0530 	 OECD. OECD Science and TechnoloLgy inlicators 
No. 2 - R&D, Invention and Competitiveness. 
Paris: OECD, 1986. 

0547 	 Landbouwhogeschool Wageningen.
 
"Wetenschappelijk Verslag 'ver 1979."
 
Landbouwhogeschool, Wageningen, n-d. Mimeo.
 

0548 	 Landbouwhogeschool Wageningen - Vaste
 
Commissie voor de Wetenschapsbeoefening. Op
 
Weg naar een Onderzoekbeleid van de
 
Landbouvhogeschool. Wageningen: 
Landbouwhogeschool, 1974. 

0549 Landbouwhogeschool Wageningen. 
Wetenschappelijk Verslag 1981-1982. 
Wageningen: Landbouwhogeschool, various 
years. 

0550 Landbou whogeschool Wageningen. 
Ontwikkelingsplan Landbouwhoge- school 1980 
tot en met 1983. Wageningen: 
Landbouwhogeschool, November 1977. 

0551 	 Ministerie van Landbotw en Visserij - Directie 
Landbouwkundig Onderzoek. "Bijdrage toL "en 
Meerjarenplan voor hot Landbouwkundig 
Onderzoek 1972-1976." Ministerie van Landbouw 
en Visserij, The Hague, December 1972. Mimeo. 

0555 OI.CD. Country Reports on the Organisation 
of Scientific Research: Netherlands. Paris: 

OECD, February 1964. 
0574 OECD. Intellectual Investment in Agriculture for 

Economic and Social Development. 
Documentation in Food and Agriculture No. 60. 
Paris: OECD, 1962. 

0577 Netherlands Centrai Bureau of Statistics (CBS). 
Research and Developement in the Netherlands 
1959. Volumes 1 and 2. Zeist, The Netherlands: 
Uitgeversmaatschappij W. de Haan N.V., 1963. 

0578 	 Netherlands Central Bureau of Statistics (CBS). 
Research and Development Activities in the 
Netherlands 1961. The Hague: Staatsuitgeverij, 
1967. 

0579 	 Netherlands Central Bureau of Statistics (CBS). 
Research and Development Activities in the 
Netherlands 1967. The I lague: Staatsuitgeverij, 
1969. 

0601 	 OECD - STIID Data Bank. "Public Funding of 
R&D by Socio-t-conomic Objective." Tables. 
OECD, Paris, April 1987. Mimeo. 

0602 	 OECD - STIID Data Bank. "R&D Expenditure in 
the Higher Education and Private Non-Profit 
Sectors." Tables. OECD, Paris, Apri 1987. 
Mimeo. 

0606 	 EUROSTAT. Government Financing of Research 
and Development 1975-1994. Luxembourg: Office 
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des Publications Officielles des Communaut6s 
Europ6ennes, February 1985. 

0703 	 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 Research Unit, University of Sussex, 
October 1986. 

0706 	 EUROSTAT. Government Financing of Research 
and Development 1975-1985. Luxembourg: Office 
for Official Publications of the European 
Communities, 1987. 

0707 	 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. Mimeo. 

0708 	 OECD --STIID Data Bank. "Gross Domestic 
Expenditure on R&D: All Fields of Sciences -
Agriculture, Forestry and Fishing." Tables. 
OECD, Paris, June 1987. Mimeo. 

0886 	 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Research and Extension: A Survey 
of International Data." Economic Development 
ai.d Cultural Change Vol. 23 (April 1975): 507
521. 



New Caledonia
 

Pe rson e
 

Period/Year PhD Msc BSc Subtotl Expat Total Source 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 14 38 
1982 
1983 
1984 
1985 
1986 

1960-64: 1965-697
 

Expen (liturt' LCU = CFPFrancs 

Constant 1980 US$ (millions)
Current [CU Constant 1980 

I'eriod/Year (millions) LCU (millions) Atlas PPP Source 

1960-04
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1074 
1975
 
1976
 
1977
 
1978
 
1979
 
1980 
1981
 
1982
 
1983
 
1984
 
1985
 
1986
 

1960-64: 1965-69: 
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Personnel Comments: 
The 1983 figure, from source 38, has been 

constructed as follows: 

Numbe~r of 
Organization Researchers 

Department of Agriculture 3 
IFCC 1 
ORSTOM 10a 

Total 	 14 

a.Source 27 and 744 identify a total of 64 and 67 
ORSTC'M researchers, respectively, but many of them 
work in non-agricultural areas (e.g., oceanography, 
archa :olog , etc.). 

Acronyms and Abbreviations: 
IFCC: Institut Fran ais du Caf6, du Cacao et autres 

plantes stinmlantes 

ORSTOM: Office de ]a Recherche Scientifique et 
Techniqued'Outre-Mer 

Sources: 
0038 Gamble, W.K., R.M. Bourke, and C.W. Brookson. 

South 	Pacific Agricultural Rescqrch Study. 
Consultants' Report to the Asian Development
Bank (two volumes). Manila: Asian Development 

Bank, June 1981. 

Additional References: 
0027 	 Harvey, Nigel, ed. Agricultural Research 

Centres: A Wtorld Directory of Organizations and 
Programnnes. Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1q83. 

0654 	 Office de la RZecherche Scientifique et Technique 
Outre-Mer (ORSTOM). Rapport d'Activitt 1967. 
Paris: ORSTOM, 1969. 

0744 	 Agricultural Research CentIes: A World 
Directory of Organizationsand Prograrnnc3. 
Eighth Edition, Two Volumes. Harlow, U.K.: 
Longman, 1986. 



New Zealand
 

Personnel 

Period/Year 

1960-64

1965-69 

1970
 
1971 


1972 

1973
 
1974 

1 75 

1976 

1977 

1978 

1979
 
1980 

1981
 
1 82 

1983 

1984 

1985 

1986
 

1960-64: 

lxNJc I diiUi 


Period/Year 

1960 64 

1965-69 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984
 
1985
 
1986
 

PhD M Sc BSc Subtotal Expat Total Source 

2(00 174 189 563 .. 
 563 286/285
 

341 215 205 761 .. 761 279
 
..
 

433 187 170 790 
 790 244
 
....
 

""
 
587 260 235 1082 
 1082 243
 

°, o° 

656 277 26"1" 1194 119*4 
 242
 

.o 

.....
 

....
 

....
 

1965- 69: 1965 & 68
 

ICLI = Neu, Zcaland Dollars 

Constant 1980 US$ (milliils)
Curl'nt LCU Constant 1980 -----
(millions) L.CU (millions) 
 Atlas PIT Source 

6.150 20.421 28.576 27.1).1( ,80/479
11.028 15.776 14.161 43.186 180/479
15..173 
 52.809 51.292 50.166 480/479
19.115 56.721 55.092 53.883 480/479
20.590 55.499 53.90.1 52.722 48()/,179
24.038 59.648 57.934 56.663 480/179
31.214 73.272 71.167 6(.606 180/479
35.974 60.767 59.021 57.726 ISO/479
39.023 55.747 54.146 52.958 480/479
45.497 68.007 66.054 0-1.60.4 480/479
55,741 73.537 71.421 60.857 180/479
61.381 71.125 69.082 67.566 ,180/4-79
77.233 77.233 75.014 73.368 480/47(
97.042 81.275 78.940 77.208 480/479

107.035 82.525 80.154 78.396 ,180/479
11 1.878 78.401 
 76.149 71.478 ,180/479 

1960-M1: 1960, 61, 62, 63 & ( 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 
Minitry of Works and Development personnel, 
plus agricultural researchers from II publicly 
sponsored research 
universities, colleges, 
University researchers 

equivalents using a 0.5 

associations and 8 
and research institutes. 
/ere prorated to full-time 

weight. These personnel 
figures are lower than the compatible figures 

.recorded in source 47 I lowever, the source 479 
figures report science staff ceilings rather than 
positions filled and, according to source 480, may 

also be inclusive of support staff. 

Expenditure Comments: 
These figures represent the s1111n of total 
agricultural research expend itu re's taken from 
source -180 plus public sector forestry and fisheries 

research expend iires ca lcila ted froth son rce -179. 
The source ,180 fik't1rs were obtained frOlm1 
detailed caLutIa tions using daa Ifrom sources .177, 
478, and 479. The' include a gricuIltural research 
expenditures of the NIAF aid )SIR, otlher 
governmental units pls research associations 
{whiose primary funiig sources include the0SIandi contributi SoISprod ucers vie a 

coinmod itv-spec'ific Cess, see source 481) and 
colleges and universities. The inrstitutional 
coverage is extensive and compatible with the 
personnel figures. 

Acronynis and Abbreviations: 
DSIR: Department of Science and Indrstry R,esearch 
MAE: inristrx' of Agricuure arnd Fisheries' 
NRAC: Natiorl Research Advisory Coricil 

Sources: 
0242 Commonwealth Agricultural lireauix (CABI). 

List of R sorclh Workers in Ag ricii ral Sciences 
in the ( oor onwealth 1981. Sloigh, rnglarid: 
CAB, 1981. 

02,13 	 Comiionwealth Ag ricrIltiral Burearx (CAB). 
List of R '.searcli Workers in thi Ag'riclti ra 
Sciences in the Coomnoi wealth tand in the 
Republic of lhcmid 1978. Slouigh, Fngland: CAB, 
1978. 

02,14 Comnionwealth AgricrltraI Buirearx (CAB). 
List of Rese'arc/ihWorkers i'% /i' Arwicultral 
Sciences in the Comntiluolieeatlrth and ii te 

Republic of Ireland 1975. Slough, England: CAB, 
1975. 

0279 Commonwealth Agricultural Bureaux (CAB) 
List of Research Workers in the Agricult''ral
Sciences in the Commonwealth and in the 
Republic of Ireland 1972. Slough, England: CAB, 
1972. 

0285 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Comnmonwealth and in the 
Repiblic of Ireland 1969. Slough, England: CAB,
1969. 

0286 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Health and Forestry in the Cominnonzvealth and 
in the Republic of Ireland 1966. Slough, England: 
CAB, 1966. 

0479 	 National Research Advisory Council. Repot of 
the National Research Advisory Cooncil for the 
Year Ended .31 March 1986. Presented to the 
Ilouse of ,epresentatives Pursuant to Section 11 
of the National Research Advisory Council Act 
1963; Yearly Reports 1965-1986. Wellington, 
New Zealand: Government Printer, various 
years. 

0480 Eveleens, W.M. Personal commntication. 

Ruakura Agricultural Research Centre, Ministry 
of Agriculture and Fisheries. tHamilton, New 
Zealand, 1986 

0010 
Additional References: 
Boyce, James K., dnd Robert E.Evenson. Nationaland Intcrnational Agricultural Researcli and 
Extension lt rortais.New York: Agricultural 
Development Council, Inc., 1975. 

0014 Judd, M. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agrictrltural Supply." 
Economic Growth Center, Yale University, New 
Haven, Corirne'ticut, 1983. Mimeo. 

)27 Harvey, Nigel, ed. Agricidtral Researcl 
Centres: A World Directoriy of Organizationsand 
Prograitncs.Seventh Edition, Two Volumes.Harlow, U.K.: L.ongman, 193. 

)165 Evensori, R.E., ard Y. Kislev. Agricultural
Research aid Prodocti ity. New H aven: Yale 
University Press, 1975. 

0287 Co niionwealth Agricoltural Burearix (CAB). 
list of Research Workers in Agcri 11tire, Anioral 
Health and Foresiry/in the Britisi 
Cormonoweal tII, thre Repiil cheof Stdan and tie 
Repthic of Ireland 1959. SlougI, tEngland: CAB, 
1959. 

0-153 Ministry of Agricultore and Fisheries. New 
Zealand Agricoiltre. Wellington, New Zealand: 
Ministry of Agricurltrre and Fisheries, 1974. 

0473 0ECD. Science and Tecinology IndicatIrs: Basic 
Statistical Series - Volune A: ite Objectives of 
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Government R&D Funding 1974-1985. Paris: 
OECD, May 1983. 

0474 	 OECD. Science and Technology Indicators: Basic 
Statistical Series - Volume A: The Objectives of 
Government R&D, 1969-1981. Paris: OECD, July 
1981. 

0477 	 McBride, Conor P., and Christine de Joux. 
Scientific Research in New Zealnd: Government 
Expenditure and Manpower, 1926-1966. National 
Research Advisory Council Publication No. 1. 
New Zealand: Department of Scientific and 
Industrial Research, 1966. 

0478 McBride, Conor P. Scientific Research in New 
Zealand: E:xpenditure and Manpower 1953-1962. 
Information Series No. 41. New Zealand: 
Department of Scientific and Industrial 
Research, 19(4. 

0481 Ulyatt, M.J., ].P. Kerr, and i.N. H-lewett. 
"Research and Development Funding in 
Agriculture." New Zealand Agricultural Science 
Vol. 20, No. 3 (August 1986): 163-168. 

0512 	 OECD. Survey of the Resources Devoted to R&D 
by OECD Member Countries, International 
Stutistical Year 1973 - Volume 5: Total Tables, 
Statistical Tables and Notes. Paris: OE(TD, 
September 1976. 

0513 	 OECD. I:ternationalSuriu'! of the Resources 
Devoted to R&D by OECL) Member Countries, 
International Statistical Year 1975 -
International Voliie. Statistica,.abes and 
Notes. Paris: OECD, March 1979. 

0530 	 OECD. OECD Science and Technology Indicators 
No. 2 - R&D, Invention and Competitiveness. 
Paris: OECD, 1986. 

0590 	 UNESCO. Science and Technology in Countries of 
Asia and the Pacific. Science Policy Studies and 
Document.s No. 52. Paris: UNESCO, n.d. 

0601 	 OECD - STIID Data Bank. "Public Funding of
 
R&D by Socio-Economic Objective." Tables.
 
OECD, Paris, April 1987. Mimeo.
 

0602 	 OECD - STIID Data Bank. "R&D Expenditure in 
the Higher Education and Private Non-Profit 
Sectors." Tables. OECD, Paris, April 1987. 
Mimeo. 

0603 	 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, 
June 1986. 

0604 	 Fordyce, Alison M. Industry Levies and Research 
Funding. Technical Report No. 2.1. Palmerston 
North, New Zealand: Plant Physiology Division 
- Department of Scientific and Industrial 
Research, February 1986. 

0756 	 Scobie, G.M., and W.M. Eveleers. The Return to 
Investment in Ag ricultural Research in New 
Zealand: 1926-27 to 1983-84. Research Report 
1/87. Hamilton, New Zealand: MAF Economics 
Division, October 1987. 

0886 	 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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Nicaragua
 

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 

. 
...... 
.......... 
...... 
.... 
...... 
...... 

.......... 

.. 

...... 

...... 

...... 
...... 
...... 
...... 

. 

.. 
-10-

..... 

.... 

.. 

45 5 

24 

29 

44 

57 

208 

10 

208 

215 

1960-64: 1965-69:1966 

Expenditure LCLI = Cordobas 

Constant 1980 US$ (millions) 
Current LCU Constant 1980 

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

1960-64 1.995 8.599 0.798 2.206 10
 
19,5-69 3.520 14.426 1.338 3.702 10
 
1970 ....
 
1971 ....
 
1972 ....
 
1973 ....
 
1974 ....
 
1975 ....
 
1976
 
1977 10.502 20.920 1.940 5.368 208
 
1978 ....
 
1979
 
1980 14.070 14.070 1.305 3.610 215
 
1981 ......
 
1982 ......
 
1983 ......
 
1984 ......
 
1985 ......
 
1986 ......
 

1960-64:1962 1965-69:1965
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Personnel Comments: Additional References: 
Over the last 10 to 15 years, agricultural research 0001 Trigo, EduardoJ., and Martin E. Pifieiro. "Funding 
under the 'Ministry of Agriculture' (or whatever Agricultural Research." In Report of a 
oute movedother nameon itithmaythaemay have had)ha hasasingbeanibeen iovd Conference: Selected Issues in AgriculturalResearch in Ltin America, edited by Barry 
quite often within the changing organizational Nestel and Eduardo J. Trigo. The Hague: ISNAR,
 
structure of the ministry. Until 1976 agricultural March 1984.
 
research had been a directorate within the 0014 
 Judd, M. Ann, James K. Boyce. and Robert E.
 
Ministry of Agriculture. In that year, agricultural 
 Evenson. "Investing in Agricultural Supply."
 
research was moved to a semiautonomous Economic Growth Center, Yale University, New
 

dHaven, Connecticut, 1983. Mimeo.
institute called 'Instituto Nacional de Tecnologa 0016 Oram, Peter A., and Vishva Bindlish. Resource
 
Agropecuaria' (INTA). In 1980 INTA 
 was Allocations to National Agricultural Risearch: 
abolished and agricultural research was brought Trends in the 1970s. The Hague and Washington, 
under the 'Direcci6n General de Tecnologia D.C.: ISNAR and IFPRI, November 1981. 
Agropecuaria' within the newly created 0026 Oram, Peter A., and Mark Gieben. "Document 
'Ministerio de Desarrollo Agropecuario y Summaries." ISNAR, The lague, 1984. Mimeo.
Reforma Agraria'. In 19841, a further 0053 Pifieiro, Martin, and Eduardo Trigo, eds. Cambio

"'cnico en el Agro Latino Americano - Situaci6n y
reorganization took place and agricultural Perspecivas', la Decada de 1980. San Jos: 
research was moved to 'Direcci6n General de IICA, 1983. 
Agricultura' (sources 208, 215, and 382). The 0073 Oram, Peter A., and Vishva Bindlish. 
personnel indicator series refers to agricultural "Investment in Agricultural Research in 
researchers within the 'Ministry of Agriculture,' Developing Countries: Progress, Problems, and 
respectively, INTA only. the Determinition of Priorities." IIPRI, 

Washington, D.C., January 1984. Mimeo. 
0165 Evenson, R.E., and Y. Kislev. AgriculturalExpenditure Comments: Research and Productivity. New Haven: Yale 

The expenditure indicator series is consistent University Press, 1975. 
with the personnel series. 0172 Trigo, Eduardo. Background material. ISNAR, 

The Hague, n.d. 
Sources: 0382 "La Administraci6n de ]a hnvestigaci6n Agricola 
and en Nicaragua." Paper presented at Curso-Taller W010 	 Boyce,nternatiomnlJames K., andAgricRobertlurlE. Evenson.Research Nationland sobre Ia Administraci6n de la Investigaci6n
Extension Programs. New York: Agricultural Agricola, Panama City, 14-25 July 1986. 
Development Council, Inc., 1975. 0852 Evenson, Robert E., and Yoav Kislev. Investment 

DeveopmetIn., 175.inConci, Ag'ricult,!ral Research and Extension: A Survey
0208 Segura, M. "Diagn6stico de la investigaci6n of It ral Daa e te sion Ape 

Agropecuaria en el Istmo Centroamericano." of InternationalData. Center Discussion Paper 
IICA, Guatemala, 1979. Mimeo. No. 124. New Haven, Connecticut: Economic 

0215 Soikes, Raul. "Programa de Investigaci6n Growth Center, Yale Uversity, August 1971. 
Agropecuaria de Nicaragua." IICA - OEA, Costa 0886 Evelson, Robert E., and Yoav Kislev. "Investment 
Rica, December 1980. Mimeo. in Agricultural Research and Extension: A Survey 

of International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 



Niger
 

Personnel 

Period/Year P' 

1960-64
 
1965-69
 
1970 

1971 .. 

1972 

1973 .. 
1974
 
1975
 
1976 

1977
 
1978 ..
 
1979 ..
 
1980 ..
 
1981 ..
 
1982 ...... 

1983 

1984 ...... 

1985 ..... 


1986 ......
 

1960-64: 

Expetndit ure 

Current [CU
Period/Year (millions) 

196(-61 .. 
1965-69 130.8,10 

1970
 
1971 176.498 

1972 218.052 

1973 167.000 

1974
 
1975 175.528 
1976 272.000 
1977 304.000 
1978 398.000 
1979 38.1.000 
1980 598.000 
1981 450.000 
1982 583.000 
1983 53-1.150 
1984 5341.450 
1985 531.4150 
1986 .... 

1960-64: 


MSc BSc 

...
 

...
 

.. 

1965-69: 

Constant 1980
 
LCU (millions) 


4413.525 

526.860 
586.161 
406.326 

401.666 

.189.209 

451.709 
525.760 

.159.330 

598.0(10 

446.667 
451.050 
100.037 
366.815 
357.253 

1965-6): 1966
 

Subtotal Expat Total Source 

0 9 9 532
 

12 431
 

16 16
 

46 27
 
22 26 48 68/83
 
27 30 57 171
 
30 47 77 86
 

LCU = CFA Francs 

Constant 1980 US$ (millions) 

Atlas Pll, Source 

2.'013 2.046 589
 

2. 391 2.431 589
 
2.660 2.704 431/589 
1.844 1.875 589
 

1.823 1.853 16
 
2.220 2.257 261
 
2.050 2.084 261
 
2.386 2.426 261
 
2.085 2.119 261
 
2.714 2.759 261
 
1.891 1.922 261
 
2.061 2.095 261
 
1.815 1.846 782
 
1.665 1.692 782
 
1.621 1.648 782
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Personnel Comments: The post-1975 expenditure figures refer to 
As in most former French colonies, France INRAN only. They represent government 
continued to conduct agricultural research in contributions to INRAN, a small amount of 
Niger after indepenidence. IRAl, lEHAIVT, and 'autofinancement,' and contributions from 
CTFT had their ow a permll lent bases, while 'onds National d'Investissement' (FNI) wifich, 
IFAC, I NCl, and possibly alsO Other Fre nch however, ceased in 1982 (source 86). Source 86 
research organizations occasionally sen' nissions gives an expenditure figure of 33 million FCFA 
to Niger. In 1975, howevr, agriculItt .a! research for 198.1. This fi,, re is inclusive of donor 
was more or less nationalized all c-mcentrated contribUtions which, according to source 86, 
in ININAN. 'ilie figures prior to 175 cLm1prise represent aboit 20'. of total expenditures. For 
the :rench resa re oig,lnization-, while ile reasons of O'sistenC oVer tilmle, this figure was 
post-i975 figurcq, Iieer to INRAN onlv. For exeCIlued froll the indicator series. Using an 
re;-sons of consistcncy, we have e\cltnfd 'Station extremnely broad definition of NARS, which 
t',icol,2 et (pre dinUINtiaradi' IIL '-titiOln incluldes universities, devehllomlent projects and 
Sahcliemne ['xpdrinient, d1 Io trn ll|egitJnal and Inte'nationIJ institutes,le Tzkouno: total 
the pie- 1075 fig;ures in t1eWindticator sei>,. \\'lu n ,n'riculturlreerbl' expcnditu res (inclusive of 
agricultural reMeath iorkiu-go tIe pmenf foreign aid and ,alaries of expatriates) has been 
project- and at lniveuities 11nl !eIi(ialeslimated,id t1be as high as 5000 imillion FCFA in 
interItio)al inwtitfioe in Nigecr ire inchldUd, the 1983/ 190 (s.ourtlce171).
 
estillated In belI of1 ret earC he:-, t'I IS] is mlore
 
than dotble the IN N.\N figure (,i,,urIC 17I). Acronyns and Abbreviations:
 

CTI-T: Ccnire 'lcchniune Iorestier Tropical
 
Ixpendilure Coumnu IINIVI': In>titiut
ts: I't{l1,'age it dit' Mt"dtcine Vu.tfrinaire 

The table bhloxe Vi\es an ()vi'tvii'w Of l1h0w tile (I's i'aViTrIVi X 
I:,\tC: hstifut :railnais 0,' ''herelir's [L'miti respre-1975 expentlifure indikators have been L'Itr-",ir 

construted. 
 IN,\N: Insitnt National Lit' RlcChercles 
Agr'onuni(Iun - LinNif;er

11IAT: Ilm, 6tUt di(, 1\VhtrchL,, A,\I'0IlO(l titles "lropicales 

,;i;:'2 ct 
IlC''r : IItitnt the l f c i rIR 'Ii,IIC('ot0 , t ies Textiles 

IR:VIT82.5h0) 1It3. 13 f.l' 70.75o lvxtituc 
I1VT 2f .SS) ?3.71) 2.21h 17.250 

tie! li7 C7I (i; CI uItt InR',Vi\uirt--. 

.',iCI:Ib 27.8.10 3726 3137. 38.000t) Sources:IC 11() 1 ram01,tPler \., and Vishvm Bindlish. Resource_1__ .1.03_h__ A l tieins 1) Natiotal A icuiiturallR seearch: 
Totl 130.8;.I) I7T6A.-Q8 21052 167M7.,O) Tr,'l in fM, 1970. The lligue and Washington,_D.C.: ISN,\] \ ndt I Rl, Novmmber 1)81.

S0r2, Ilrvev, N)fel, i'd. CIt'A yr iufmr ech
50S, 5 zC clt' cs: A 1o, )l )i'cfutr n!" ()rygaiatoions and 

I'ryoleeiui,'s;..tStvetlh I~hi tion, 'I'to V'olumes. 
a.!:x p e n d itii m illii f r . ti'T.ri , (,t .17 .97 1 (ml A I r n oI i larti , t .UVO an , i l 

St~fiiri in' e flts-E' (7 (i) Itt ( ' low, i n 1983.SSuci' t-t I U...hnDtaltiln 
0ci'u fll-td ot 

W I c 
i 

t0 l l y ,,1 , ,),i'i, 68, it. ''WUt \frica A ricultural%%with ft.r.t-i ft'ei ld, c t i li'si'tc fic i i rch lahtiI st' l tittin 'i sk: 'Terminatan 

thesic xt' itt1r 1iW. ,,lri it Rtplrt." World Hank, V int;t D.C., 1985.,
b.Thi CTI sfatioii in Ni'' iii-,in tlirut, 0 MtNilleo. 

Niger antO turin,.ina t',,. t)083 Instiht t tl, anid 0ilanSaL )I2VI{hS, 1t. des 
c.To ila inll i co v , nIIt't1tV the s ,te' li R tcrT,',h,' Aricflc dans luslI ,i'I \'t il ' ulits5, Rscs.,


expeIilditure figure given'lh[ Iw'r , ,lr.11lld 
 51) has lanjl dI ,'ael,Voiumi , I1: lu'sitiis des Rapports
been scaled down by a fIcto'r O I10. Naimiir.WXitiinpfto, D.C.: DEV'RES, Inc., 

August 1NS1. 
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0086 	 World Bank. "West Africa Agricultural 

Research Review - Country Studies." World 

Bank, Washington, D.C., 1985. Mimeo. 


0171 	 Casas, Joseph, and Willem Stoop. "Mission 
Report: Brief Presentation of the Agricultural 
Research System of Niger." ISNAR, The Hague, 
May 1986. Mimeo. 

0261 	 Ecole Sup(rieure de Gestion des Entreprises 
(ESGE). Etude- Dia,'nostic tiL l'Institut National 
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Personnel 

Period/Year 

1960-64 
1965-69 

1970 

1971 

1972 
1973 

1974 

1975
 
1976 
1977 
1978 

1979 

1980 
1981 
1982 
1983 
1984 

1985
 
1986 


1960-64:1963 


Expet ditu re 

Period/Year 

1960-64
 
1965-69 
1970 
1971
 
1972
 
1973 
1974 
1975 
1976 
1977 

1978 

1979 

1980 

1981 

1982 
1983 
1984 
1985 

1986 

1960-64: 

PhD MSc BSc Subtotal Expat Total Source 

... 172 852 
. ..... 306 268 

.... 

.. 

327 154 
... 369 154 

.. 

.. 

.. 
......... 791 155 

.. 
..... 1014 617 

1024 162 
912 86 

1088 17 
... 986 86 

..... 

1965-69:1966
 

LCU = Naira 

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

4.530 27.678 44.123 41.492 10 

33.368 56.942 90'774 85.362 167
55.344 86,072 137.211 129.030 167
63.248 82.785 131.972 124.104 167
54.978 61.635 98.254 92.936 167
70.792 70.792 112.853 106.124 167
71.500 69.620 110.985 104.368 167
62.155 56.556 90.158 84.783 167
55.855 49.561 79.007 74.297 167 

.. 

.. ., 

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 nunber 

1978 1980 

IAR 104 129 
NCRI 159 127 
NRCRI 30 81 
NI-iORT 1301 31 
IA R &T 37 41 
CRIN 43 45 
NIFOR [,18j 68 
RRIN 24 30 
FRIN 85 83 
NVRI 57 120 
NAIIRI 30 47 
N ITR 23 40 
LERIN 7 17 
LCRI 20 20 
KLRI 1201 32 
NIOMR 33 46 
AERLS 1301 ?13 
NSPRI 11 18 

of researchers cited by different sources for the 
same year. Unfortun;tely, 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 
possible, to include only positions filled. 

1981 1982 1983 1984 

129 11291 166 115 
127 77 127 77 
81 
34 

75 
1341 

81 
41 

62 
42 

44 1441 39 63 
49 
74 
30 
83 

32 
71 
31 
86 

45 
68 
30 
83 

28 
69 
31 
80 

120 82 120 95 
47 1471 47 61 
40 35 40 44 
17 
20 

18 
31 

19 
20 

17 
30 

32 27 32 34 
46 
33 

42 
1331 

46 
33 

(4
39 

18 1181 51 35 

Total 791 1014 1024 912 1088 986 

L'urce 155 617 162 
 86 17 86 

I I estimated 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. Anether problem isthe large number of 
inistitu tes tor which expenditure figures need to 
be cggregated in order to construct a system-level 
figure. The expend itt, re figures given here for the 
years 1976 to 1983 seem the most reasonable 
estimates currently available. They include the 
research expenditures of the followi'ng institutes: 
IAR, NCRI, NRC'I, NiIHORT, IAR&T, CRIN, 


NIFOR, RRIN, FRIN, NVRI, NAPRI, NITR, 
LERIN, LCRI, KLRI, NIOMR, AERLS, and NSPRI. 
In 1980 there was ashift of the budget year, which 
means that total expenditures for 1980 probably 
cover a period of 15 months.
 

Acronyms and Abbreviations: 
AERLS: Agricultural Extension, Research Liaison 

Service, Zaira 
CRIN: Cocoa Research Institute of Nigeria
FRIN: Forest Research Institute of NigeriaIAR: Institute of Agricultural Research 
IAR&T: Institute of Agricultural Research and Tiining 
KI.R: Kainji Lake Research Institute 
LCRI: Lake Chad Research Institute 
LERI: Leather Research Institute of Niberia 
NAPRI: National Animal Production ResearchInstitute 
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NCRI: National Cereals Research Institute 
NIFOR: National Institute for Oil Palm Research 
NIHORT: National Institute for Horticultural 

Research 
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Marine Research 
NIT: National Institute for Trypanosomiasis Research 
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NVRI : National Veterinary Research Institute 

RRIN: Rubber Research Institute of Nigeria 
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 n-- - . -.' 

Personie/ 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-(A 410 5231965-69 
... 

447 5231970 ... 457 5231971 464 5231972 546 5231973 558 523/8591974 574 5231975 614 523/8591976 654 5231977 .618 523/8591978 638 5231979 684 523/8591980. 
 729 5231981 736 523/8591982 752 5231983 769 523/859198.1 756 5231985 780 523/859
1986 .. 

1960-64: 1963 1965-69:1966, 67, 68 & 69 

Expendit re' LCLI = Norwegian Kroner 

Constant 1980 USS (millions)
Current ICLI Constant 1980leriod/Ycar (millions) LCU (millions) Atlas IT1 Source 

1960- (A 40.900 132.362 25.322 21.076 523/49-11965-69 73.225 195.760 37.451 31.170 523/4941970 88 700 198.;79 38.0-17 31.6()7 5231971 92.700 194.748 37.257 31.009 5231972 114.0(00 228.457 43.75 36.376 5231973 128.100 235.046 44.966 37.426 523/8591974 148.200 2,16.580 ;47.174 39.264 5231975 179.300 271.256 51.893 -13.1'1 523/8591976 221.300 311.2.29 59.544 49.56(0 5231977 240.500 312.338 
1978 

59.752 qv.7 ,2 523/859
280.900 3.12.561 65.534 51.545 5231979 297.80(0 3.10.732 65.181 5.1.25.1 523/8591980 322.800 322.8((0 61.751 51.398 5231981 380.00 333.333 63.769 53.076 523/8591982 45(0.500 358.678 68.617 57.111 5231983 502.100 376.952 72.113 60.021 523/859198.1 529.6(00 373.48.1 71.450 59.469 5231985 556.100 372.922 71.342 59.37) 523/859

1986 

1960-64:1963 
 1965 69: 1966, 67, 68 &69 

http:311.2.29


339 

Personnel Comments: Sources 494 and 859, however, provide 
The Agricultural Research Council of Norway figures on sea-fisheries research. Tile data given
(NLVF), which is attached to the Ministry of by these sources are not as complete as tile data 
Agriculture, was formed in 1949. According to given by source 523. Therefore some earlier 
source 499, it was charged with the task of personnel figures have been constructed oil the 
coordinating all research in agriculture basis of sea-fisheries research expenditures 
(including research in forestry and freshwater relative to other agricultural research 
fisheries) as well as advising the Ministry on expenditures for these years. Over the whole 
research policy orientations and priorities, period, several sea-fisheries research personnel 
Hlowever, sea fisheries research is excluded from figu'es have been based on interpolation. Source 
the mandate of the Ministry of Agriculture and 523 and 859 both give personnel figures in full-
NIVF. It fails within the mandate of the MinistIV time equivalents, and Ihoth sources also include 
of Fisheries and the Fisheries Rlesea rch Concil university researchers. 
(N FFR, foundIed in 1972). Given this The table below gives an overview of how 
organizational structure, tihe figu res giV\'en by the personnel figures have been constructed. 
source 523 exclude sea-fisheries research. 

IQ03 I0(,J, t 7II 19(,8 1969 1970 1971 1972 1973 1974 
NLVF 3-12 3t,( 3,1 376 386 369 372 150 458 459 

NFFR" [,q] 1581 17s1 [11811 18 1881 1921 )(,1I1 I00- 11151 

Total -11H 41S -112 457 .170 .157 4(4 54( 558 574 

,ource 523 523 523 523 523 523 523 523 523 523 
850" 

19)75 197, 1977 1978 1971 1980 1981 1982 1983 1984 1985 
NLVF -18.1 5Q 458 4o3 494- 520 5(y) 516 525 509 530 

NFFRa 130- 11451 l,)W 11751 190- 12Y)l 227* 12361 2-14.12471 250* 

To ta 1 61.1 W5- 18I 6338 -1 729 736 752 70) 756 78 

Source 523 523 523 523 523 523 523 523 523 523 523 
85 Q 85' 859' 850) 859' 859* 

I=estimated or constrcted bv authors. 
a. It is assumed that te NFFR figires before 1972 reprL'senl the sea fisheries research irustitutes 

which were merged into NFR 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 34.1 50.7 56.1 66.3 69.6 70.7 72.7 92.0 104.3 117.5 141.8 
NFFRa 6.8* 8.2* 12.0" 114.0] 116.01 118.01 120.01 [22.0] 23.8* 130.71 37.5 

Total 0J.9 58.9 68.1 80.3 85.6 88.7 92.7 114.0 128.1 148.2 179.3 

Source 523 523 523 523 523 523 523 523 523 523 523 
494* 494* 49.11 859* 

1976 1977 
 1978 1979 1980 1981 1982 1983 1984 1985
 
NLVF 175.8 187.1 218.0 225.4 230.3 267.5 324.8 363.2 379.2 394.5 
NFFRa [45.51 53.4* [62.91 72.1 [92.51 112.5- 1125.71 138.9- 1150.41 161.9-

Total 221.3 210.5 280.9 297.8 322.8 380.0 450.5 502.1 529.6 556.4 

Source 523 523 523 523 523 523 523 523 523 523
 
*
859* 859* 899 859* 
 859*
 

1 1 = estimated or constnrctcd by authors. 
a. It is assumed that the NFFR figures before 1972 represent tle sea fisheries research institutes which 

were merged into NFFR in 1972. 
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August 1987. 
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Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-04 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976 10 95
 
1977
 
1978
 
1979
 
1980.
 

1982 
1983 1 2 7 10 32 42 17 
1984
 
1985
 
1986
 

1960 -64: 1965-69: 

Expenditure LCLI = Rials Omani 

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

1960-6M 
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 1976 figure includes crop research only. The 1983 figure has been constructed as follows:
 

PhD MSc BSc Expat Total 

Directorate of Agricultural Research 
Directorate of Animal Wealth 

1 
0 

1 
1 

5 
2 

25 
7 

32 
10 

Total 1 2 7 32 42 

Expenditure Comments: Additional References: 
Total expenditu, res of the Directorate of 
Agriculturl Research in 1983 were 896,121 Rials 
Gmani (approxiima telV USS 2.6 million). No 
expenditure figures, however, were given in th," 
ISNAR, IFAR I) & AAI) questionnaire for the 
research section of the Directorate of Animal 
Wealth. 

0091 

0831 

FAO - Ne,:r East Regional Office. Direct, ry of 
Asricidtural P'esearch Institutions in the Near 
East Resown. CaMro: FAO- Near Ea:,tRegional
Office, 179.FAG. Repert :4 an Expeit Consultation on 
Agricdlitral E.tension and Research Linkages in 
the Near East, Aoieman, Jordan, 22-26 July 1985. 
Rome: FAO, 1985. 

0017 
Sources: 
ISNAR, IFARD & AOA!).Survey of National 
Agricu~ltural Research Systems: UnpublishedAgruturnalr Resarchnses: N pubished, 
Questionnaire Responses. ISNAR, he Ilague, 

0865 Oram, Peter. "Agricutiral Research Objectives 
and Priorities: Constrain'ts to the Development of 
Agrictiltural Research Insit:.itions in Arab 
countries." Review paper prepared for the firstmeeting of the Council for Arab Agricultural 
Research, organized by the Arab Fund for 

1985.
005 FAG - CARIS. Agrieulimil Research i 

Dcveloping Comties - Volume 1: lesearth 
Economic and Social Development, Kuwait, 23 
March 1988. 

hsliitiions.Rome: FAG - CARIS, 1978. 



Pakistan
 

Personnel 

Period/Year PhD 

1960-64
 
1965-69 129 

1970
 
1971 .....
 

1972
 
1973 .. 
1974 

1975 .... 
1976 ..... 
1977 

1978 233 

1979 .. 
1980 

1981 221 

1982 

1983 

1984 299 

1985
 
1986
 

1960-6-1: 

Expenditure 

Current LCU
Period/Year (millions) 

1960-(4 9.912 
1965-69 14.994 
1970 10.412 
1971 13.493 

1972 15.265 
1973 17.333 

1974 38.036 
1975 77.953 
1976 97.001 
1977 99.783 
1978 123.662 
1979 146.817 
1980 168.573 
1981
 
1982
 
1983
 
1984 

1985 


1986
 

MSc BSc 

552 722 


.. 

1405 
.. 

1196 


1538 754 


.. 

2181 951 


1965-69:1968 

Constant 1980
 
LCU (millions) 


44.153 
52.582 
32.037 
39.569 

41.938 
41.171 

73.429 

122.954 
136.429 
126.789 

144.128 

162.229 
168.573 

Subtotal Expat Total Source 

1403 1403 
 454
 

2834 2834 296
 

"" 2513 2513 587
 

""
 
3431 3431 
 587
 

LCU = Pakistan Rupees 

Constant 19S) US$ (millions) 

Atlas PPP Source 

4.450 12.710 281
 
5.299 15.136 281
 
3.229 9.222 281
 
3.988 11.390 281
 
4.227 12.072 281
 
4.149 11.851 281
 
7.400 21.137 281
 

12.392 35.394 281
 
13.750 39.272 281
 
12.778 36.498 
 281
 
14.526 41.489 
 281
 
16.350 46.699 281
 
16.989 48.525 281
 

.. 

.. 

1960-65: 1960, 61, 62, 63 & 64 1965-69: 1965, 66, 67, 68 & 69
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Personnel Comments: 0296 Ahmad, Malik Mushtaq. "Resource Allocation to 
The personnel indicators more or less include all Agricultural Research in Pakistan." In Resource 

researchers working at the federal Allocation to Agricultural Research. Proceedings
lagricultural rof a workshop held in Singapore 8-10 June 1981,and provincial agricultural research institutes, eiited by Douglas Daniels and Barry Nestel, pp.

Pakistan Agricultural Research Council (PARC), 55-60. Ottawa: IDRC, 1981. 
and the agricultural universities, in the case of 0454 Wahid, Abdul. "State of Current Agricultural

university researchers, no full-time equivalent 
 Research and Education in Pakistan." Agriculture 
(EFE) ratio has been applied. Source 296 indicates Pakistan Vol. 19, No. 3 (1968): 261-285. 
that 632 of tihe 2834 researchers were university 0587 P'akistan Agricultural Research Council (PARC).National At-icultural Research Plan. 
researchers and held the following qualifications: Islarnabad: l'ARC -- Directorate of Publications,
 
120 PhD's, 385 MSc's, and 127 BSc's. For 1984, 1986.
 
source 587 reports 639 unvers.tv researchers, of
 
which 151 had PhD's, -477 MSc's, and 61 BSc's. Additional References:
 
Although not documented, it is understood that 0010 
 Boyce, James K., and Robert E. Evenson. National 
the time spent on research by these university and In trnaitnal Agricullural lResearch and 
resear'l.ers is rather low (I((-30%). This wotoht Extension Prognus. New York: Agricultural

Development Council, Inc., 1975.mean that the number of reseaichers, especially (114 Judd, M. Ann, James K. Boyce, and Robert E.
 
those with a 
graduate degree, if expressed in l'Fs Evenson. Investing in Agricultural Supply."
 
would be considerably 
 less than the estimate Economic Growth Center, Yale University, New
 
pi esented in the indicator series. 
 Itaven, Connecticut, 1983. Mineo. 

0016 Oram, Peter A., and Vishva Bindlish. Resource 
Expenditure Comments: Allocations to National Agricultural Research:
 

The expenditure figures given by source 281 are 
 Trends in the 1970s. The Ilague and Washington,
D.C.: ISNAR and 117PRI, November 1981.constructed by summing the agricultura! research 0018 Daniels, Douglas, and Barry Nestel, eds.
 

expenditures of tile federal a:,d 
 provincial Resource A;''ocation to Agricullural Research.
 
governments, Pakistan Agricultural 
 Research 'roceedings of a workshop held in Singapore8-10 
Council (from 1973-74 on), the major donor June 1981. Ottawa: IDRC, 1981. 
agencies (USA 1ID and the A us t ra Iian 01122 UNESCO. Statistical Yearbook 1983. Paris: 
Government), and the Pakistan Contral Cotton UNESCO, 1983. 
Committee. 0026 Oram, l'eter A., and Mark Gieben. "Document 

Summaries." ISNAR, The Ilague, 198-1. Mimeo.No clear indication is given by source 281 0027 Harvey, Nigel, ed. Agricultural Research 
whether expenditures for university research are Centres: A World Directory of Organizations and 
included or not. Source 587 gives the following I'rorainites.Seventh Edition, Two Volumes. 
figures for 1978, 1981, and 198'l: (respectively) I larlow, U.K.: Longman, 1983. 
227.4, 398.5, and 786.1 million Rupees. They 0W73 Oram, l'eter A., and Vishva Bindlish. 
explicitly include "Investment in Agricultural Research infederal and provincial Developing Courries: 'rogress, P'roblems, and 
institutes, PAIRC, and agricultural universities, the Determination of Priorities." IFPRI, 
These figures, however, are budget figures. In the Washington, D.C., January 1981. Mimeo. 
case of PARC, source 587 indicates that real 00Q3 Bangladesh Agricultural Research Council 
expenditures over the period 1978-1981 (FARC), ISNAR, and Winrock International. 
fluctuated between 54,% and 92% of the budgeted Manageent of Ileonan Resources in Agricultural
figure. Research. Report of the International Workshopoil Ma nagen ien t of I lman Resources in 

Agricultural Research held March 3-5, 1986 in
Sources: Dlhaka, Bangladesh. Dhaka: tARC, ISNAR and 

0281 	 Nagy, Joseph Gilbert. "The Pakistan Winrock International, 1986. 
Agricultural Development Model: An Economic 009.1 FAO -- Near East Regional Office. Directory of
Evaluation of Agricultural Research and Agricultural Resear h Institutions in the Near 
Extension Expenditures." PhD diss., University of East Region. Cairo: FAO - Near Fast Regional
Minnesota, Minneapolis, March 1984l. Office, 1979. 

http:unvers.tv
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0095 	 FAO - CARIS. Agricultural Research in 

Developing Countries - Volume 1:Research 

Institutions. Rome: FAO - CARIS, 1978. 


0135 	 FAO, and UNDP. National Agricultural 
Research - Report of an Evaluation Study in 
Selected Countries. Rome: FAO and UNDP, 1984. 

0165 	 Evenson,R.E., and Y. Kislev. Agricultural 

Research and Productivity. New Haven: Yale 

University Press, 1975. 


0173 	iAO. FAO Near East Regional Studies on 
Organization and Administration of Agricultural 
Research. Rome: FAO, 1974. 

0174 	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. 

0179 The Philippine Council for Agriculture and 
Resources Research and Deviopment 
(PCARRD), and IDRC. Agriculture and Resources 
Research Manpower Development in South and 
Southeast Asia. Proceedings of the Workshop on 
Agriculture and Resources Rsearch Manpower 
Development in South and Southeast Asia, 21-23 
October 1981 and 4-6 F'-bruary 1982, Singapore. 

Los Bafios, Philippine. PCARRD, 1987. 


0190 Pakistan Agricultural Research Council (PARC). 

Directory of PARC Scientists and Tech ,icians. 
Islamabad, Pakistan: PARC, 1983. 

0191 Pakistan Agricultural Research Council (PARC). 
Annual Report 1985. Islamabad, Pakistan: PARC, 
1985. 

0192 Wahid, Abdul. Review of Agricultural Research 
System in Pakistan. Islamabad, Pakistan: PARC, 
1982. 

0193 Joint Pakistan-American Agricultural Research 
Review Team. Report of the Joint Pakistan-
American Agricultural Research Review Team. 
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Council, April 1968. 
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Sciences in the -onmnonwealth and in the 
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1969. 
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CAB, 1966. 
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Commonwealth, the Republic of Sudan and the 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 
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Report from a SAREC workshop, 10-17 
September 1979, edited by Bo Bengtsson and 
Getachew Tedla, pp. 112-122. Sweden: SAREC, 
1980. 

0330 Rizvi, M.-. "Managing the Human Resources in 
Agricultural Research in Pakistan." In 
Management of Human Resources in Agricultural 
Research. Report of the International Workshop 
on Manag'-ment of Human Resources in 
Agricultural Research held 3-5 March 1986, 
edited by Theodore Hutchcroft, pp. 110-123. 
Dhaka: Bangladesh Agricultural Research 
Council, ISNAR and Winrock International. 1986. 

0396 	Muhammed, Amir. "National Agricultural
 
Research System of Pakistan." Paper presented
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Panama
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 .. . ... .. 10 
1965-69 .....
 
1970
 
1971 ....
 
1972 ..
 
1973 ..
 
197,A
 
1975 2 8 13 23 .2 218
1976 2 11 17 30 30.. 218
1977 3 12 18 33 33 218 
1978 3 2114 38 38 2181979 5 16 30 51 51 218
1980 5 17 42 64 .. 64 218
1981 5 45 ..19 69 69 218
1982 8 28 86 122 122 218
1983 8 32 89 129 6 135 17
1984 9 9133 133 133 218
 
1985 
 .. 
1986 9 41 90 140 .. 140 833 

1960-4:1961 1965-69: 

Expenditure LCU = Balboas 

Constant 1980 US$ (millions)
Current ILCU Constant 1980

Period/Year (millions) LCU (millions) Atlas PPP, 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 0.884 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 3.429 3.278 3.241 4.750 218
1982 5.438 4.971 4.914 7.203 218
1983 4.125 3.703 3.661 5.366 218
1984 5.910 5.060 ).002 7.332 218
1985 4.7,10 3.953 3.908 5.729 338 
1986 

1960-64:1961 1965-69: 
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Perronnel Comments: 0833 Noriega, Tom6s. Personal communication. 
These figures refer to the 'Instituto de Director General, Instituto de lnvestigaci6n 
Investigaci6n Agropecuaria Panami' (IDIAP) Agropecuaria de Panam. Panamh, March 1988. 
only. Source 218 reporis only nationalresearchers. The ISNAR, IFARD & AGAD Additional Referc,.ices:
questionnaire (source 17) gives additional 0001 Trigo, Eduardo I.,and Martin E.Piieiro. "Fundingqufrestionire onothcer o)gizatis whdticl Agricultural Research." In Report of a

information onl other organizations which Conference: Selected 
 Issues 	in Agricultural
conduct - -,ricultural research in Panama, namely, Rcrearch in latin America, edited by Barry

United "ruit Company (1983: 7 researchers), Nestel and Eduardo J. Trigo. The Hague: ISNAR,
 
Compafilia Panamefla de Alimentos (NESTLE), March 1981.
 
Citri s 0014 Judd, M. Ann, James K. Boyce, and Robert E.
de Chi riqu e, and the Faculty of Fvenson. "Investing in Agricultural Supply."

Agricliltre of the University of Panama (1983: 32 
 Economic Growth Center, Yale University, New
 
researchers). 
 Haven, Connecticut, 1983. Mimeo. 

0016 	 Oram, Peter A., and Vishva Bindlish. Resource 
Expenditure Comments: Allocations to National Agricultural Research: 

These expenditure figures refer to the 'Instituto Tiends in the 1970s. The Ilague and Washington,
de Investigaci6n Agropeuariaonly. 	According to source 17, Paiammi' (DIAl') D.C.: ISNAR and IFPRI, November 1981.other organizations 0053 	 Pificiro, Martin, and Eduardo Trigo, eds. Cambio 

iTcnico en el Aro Latino e,'imcricano - Situacidn y
which conduct agricultural 	 research are United Perspectivas en la DAcada de 1980. San Jos6: 
Fruit Company (1983: 13$ 0.5 million research [ICA, 1983. 
(xpendit ure), Co in pa fiia Pa na ine fi a d e 0073 Oram, Peter A., and Visiva Bindlish. 
Alimentos (NESTLE), Citricos de Chirique, and "Investment in Agricultural Research inthe Faculty of Agr Developing Countries: Progress, Problems, andtA icul7ture of the Un1VCrsitx of the Determination of Priorities." IFPRI, 
Pa na ma ( 983: 3$ 0.6 million resea rch Washington, D.C., January 1984. Mimeo. 
expenditure). 0095 	 FAO -. CARIS. A'ricultural Research in 

Developing Conltrics - Volume 1: Research 
Sources: Institutions. Rome: FAO --CARIS, 1978.

0010 Boyce, James K., and Robert 1. evnson, National 0165 Evenson, R.E., and Y. Kislev. Agricultural
and International Agricult iial 	Rescarchl arnd Researcli and Productivity. New I laven: Yale 
Extension lrogramts. New York: Agricultural University Press, 1975. 
Development Council, Inc., 1975. 0172 Trigo, Eduardo. Background material. ISNAR,

0017 ISNAR, IFARD & AOAD. Survey of Nitional The Hague, n.d. 
Agricultural Research Systems: Unpublished 0217 Elliott, Howard, Reed Ilertford, Judith Snow,
Questionnaire Responses. ISNAR, The I lague, and Edt(ardo Trigo. I'letificaci~in de
1985. Oportuniiidaes para el Alejoramiento tiL los

02(18 	 Segura, M. "Diagn6stico de la lnvestigaci6n Sistemas de Gestidin de Tiecolog(a Agropecuaria
Agropecuaria en el Istmo Centrlamericano." en Latino /imiirica: tIna Metodologia y Caso de
IHCA, Guatemala, 1979. Mimeo. Ensai/o. New Jersey an The Hague: Rutgers

0216 Rosales, Franklin I. "Situaci6n del Sistema University and ISNAR, 1985. 
Nacional de lnvestigaci6n Agron6mica en 0464, Institutto ie Investigacihn 	Agropecuaria de 
Panami." IICA - OEA, San Jos6, l)ecember 1980. Panaiii (I1DIAIP). Memoia Anual 1982. Panama: 
Mimeo. IDIAP, 1982.

0218 	 FAQ. Informe Sobrc el hlstituto d lnvcti aci1in ),,,2 	 Evenson, Robert I .,and Yoav Kis ev. In'vestment 
Agropecuaria (IIDIAP) dc Panotni. Rome: FAO, in AgriculIural Reseairch and Extension: A Survey
June 1985. of International lata. Center Discussion Paper

0338 Cuellar, Miguel, Damaris Chea, Jorge Jonas, and No. 124. New I laven, Connecticut: Economic 
1-lermel 1.6pez. "Estudio del Manejo y Growth Center, Yale University, Augupst 1971.
Organizaci6n LIe la Investigaciori en Fiiicas-- 0886 .venson, Robert E., and Yoav Kislev. "Investment 
Caso: Panarmi." Paper prepared for the ISNAR in Agricultural Research and l:\tension: A Survey
Study on the Organi;,ation and Ma nagement of of International IData." Econmic Deelopment
On-Farm Research. ISNAR, The Hague, and Cultlural Clange Vol. 23 (April 1975): 507-
Septenber 1986. Mimeo. 521. 
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Papua New Guinea
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 
1965-69 
1970 
1971 
1972 
173 
'1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

.. 
4 

12 

......... 

..... 

.. 

.. 

4 

16 
.. 

.. 

.. 

.. 

.. 

53 

79 

61 

107 

42 

.. 

65 

61 

107 

106 

73 

107 

286/285 

279 

470 

95 

4;0 

1960-64: 1965-69: 1965 & 68 

Expenditure LCU = Kina 

Period/Year 
Current LCU 
(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 

.. 

.... 

.... 
.... 
.. 

6.689 
7.072 
8.118 

.. 

.. 

.. 

.. 

6.689 
7.220 
7.955 

.... 

.... 

9.518 
10.273 
11.319 

,, 

.. 

•. 

18.044 
19.477 
21.458 

468/482 
469/482 
469/482 

1960-64: 1965-69: 
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Personnel Comments: qualifications and years of working experience
The figures prior to 1975 represent the number of within the research system (sources 35 and 470).
researchers in crop, livestock, fisheries, and During the seventies, agricultural research 
forestry research working in the Department of has ceased to be the sole preserve of DPI. Industry
Agriculture, Stock and Fisheries, and the organizations such as the Oil Palm Research 
Department of Forests. Following independence Association and the Coffee Industry Board now 
in 1975, these two departments were merged into have substantial involvement, as do some 
the newly established Department of Primary provincial integrated rural development projects
Industries (DPI). The figures after 1975 represent such as the Southern Highlands Rural 
the number of researchers working at DPI in crop, Development Project. There are numerous other 
livestock, fisheries, and forestry research, small research projects oeing conducted by the 

With independence in 1975, a large number University of Papua New Guine.- and the 
of expatriate researchers left the country, so the Institute of Technology and several 
decline in the number of researchers which the nongovernment organizations and enterprises
1976 observation suggests appears plausible. The (source 35). 
fairly rapid recovery in the total number of Source 38 identifies about 45 agricultural
researchers in the years to follow mas>.s a researchers working outside DPI in 1981 which 
substantial decline in the average level of formal 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 [71 [7] (9) (10) 

Department of Forests 8 14 31 24 

Total 59 62 107 106
 

Source 
 286 285 279 
 470
 

1976 19h0 
 1981 1982
 

Department of Primary Industries 
Livestock Branch 18 22 NA NAAgricultural Branch 38 ",0 63 69Fisheries Branch 1121 14 NA NAForestry Office 5 15 NA NA 

Total 73 107 NA NA 

Source 95 470 38 35 

= estimated or constructed by authors.
 
= already included in the Division of Research and Surveys figure.
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Expenditure Comments: 
The expenditure figures for the years 1980, 1981, 
zand 	1982 have been constructed oil the basis of
estimates of revenue and expenditure of the 

Department of Primary Industries, as published 
by sources 468 and 469. Separating research 
expenditures from total research 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, 
sLarces 468 and 469) were dedicated to crop 
research. Intile cast of livestock research, it as 


assumed, on the basis of information provided by 
source 482, that 50% of the 'Iivestock I'roducti.in 
Research and I-lealth Services' expenditures 
(function 3, activity 6, sources 468 and 409) were 
dedicated to livestock research. Forestry research 
is the sum of Forest Produts Resua rch,' 
'Botanical Research,' and 'Forest Management 
Research' expenditures (function 3, activities 1, 2, 
and 3, sources 468 and ,169). In the case of 
Fisheries Research expenditures, it was assumed, 
on the basis of information provided by source 
482, that 30% of the 'Fisheries Administration: 
Production Research and Inspection Services' 
(function 6, activity 1)expenditures were research 
related. 

1980 1981 1982 

Crop Research 
Livestock Research 
Forestry Research 

3.0-16 
1.o)0 
1.024 

3.5)6 
1.650 
1.0.17 

4.31.1 
1.870 
0.959 

Fisheries Research .929 0.779 0.975 

Total (.689 7.072 8.118 

Sources ,18/,82 .-Pt/.182 4169/482 

Sources: 
0095 	 FAO - CARIS. Agricultural Research in 

Developing Countries - Volume 1: Researc 
Institutions. Rome: FAO - CARIS, 1978. 

0279 	 Commonwealth Agricultural Bureaux (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 Bureaux (CAB).
List of Research Workers in the Agricultural
Sciences in the Commonwealth and in the 
Republic of Ireland 1969. Slough, England: CAB, 
1969. 

0286 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animnal 
lejlth and Forestry in the Commonwealth andin the Rqublic of Ireland 1966. Slough, England: 

CAB, 	 1966. 
0468 	 Government of Papua New Guinea. Estimatesof 

Revenue and Expenditure for the Year Ending 31st 
Decenber, 1981. Report presented by Mr. John 
Kaputin, M.I'., Minister of the National 
Parlianent f0r Fina nce on t0le Occasion of therudget, 1981. 'apua Ne-,CIuinea: Government of 
Papua New Guinea, 1981. 

0469 	 Government of Papua New Guinea. Estimates of 
Revenue aad Expenditure for the Year Ending 31st 
Decemnber, 1982. Report presented by Mr John 
Kaputin, M.I'., Minister of the National 
Parliament for Finance on the Occasion of theBudget, 1982. Papua New Guinea: Government of 
Papua New Guinea, 1982. 

0470 Doery, R.C., and A.E. Charles, eds. Research 
Proxramnie Surveey 1980. Papua New Guinea: 
Department of l'rimary Industries, 1980. 

0482 Dagg, Matthew. I'ersonal communication. Senior 
Research Officer, ISNAR. The Hague, March 
1987. 

Additional Peferences: 
0016 Oram, Peter A., and Vishva Bindlish. Resource 

Allocations to National Agricultural Research: 
Trends in the 1970s. The Flague and Washington,
D.C.: ISNAR and IFI'RI, November 1981. 

0026 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The Hague, 1984. Mimeo. 

0027 I-larvey, Nigel, ed. Agricultural Research 
Centres: A World Dir:'etor/ of Organizationsand 
Progranites.Seventh Edition, Two Volumes. 

Ilarlow, U.K.: Longma n, 1983.0035 	 ISNR\. Report to the Governnent of Papua New 
Guin,'a: Rcvic. of the l,oran, and Organizationfir Crops R'sea, ch in Papua New Guinea. The 

Ilague: ISNAR, It,ne 1982. 
0038 Gamble, W.K., R.M. Iourke, and C.H. Brookson. 

South 	 Piacific Aricidlural Rescarch Study. 
Consultants' Report to the Asian Development 
Bank (two voluines). Manila: Asian Development 
Bank, June 1981. 

0073 	 Oram, Peter A., and Vishva Bindlish. 
"Investment in Agricultural Research in 
Developing Countries: Progress, Problems, and 

http:I'roducti.in


the Determination of Priorities." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0242 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agricultural Sciences 
in the Comninonwealth 1981. Slough, England: 
CAB, 1981. 

0471 	 Bomo, Nelson. "Agricultural Research and 
Extension Progranmme inPapua New Guinea." 
Alafua Agricultural Bulletin Vol. 5, No. I 
(January-March 1980): 8-13. 

0475 Jarrett, F.G. Report on Agriculural Research and 
Extension, D'partiment of A icttre Stock anl 
Fisheries (DASF) -. l'apua New Guinea. 
Adelaide, Australia: The University of 
Adelaide, March 1972. 

0590 	 UNESCO. Science and 'Fechnolokil in Countries of 
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Asia and the Pacific. Science Policy Studies and 
Documents No. 52. Paris: UNESCO. n.d. 

0732 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. 

0759 Kula, G.R. Personal communication. Deputy 
Director, Crop Research, Department of 
Agriculture and Livestock. Konedobu, Papua New 
Guinea, December 1987. 

0771 Fernando, L.II. "ISNAR/IRETA Workshop on 
Planning and Management of Agricultural 
Research in the South Pacific: Survey of 
Agricultural Research Resources." ISNAR, The 
Hlague, n.d. Mimeo. 



Paraguay
 

Personnel 

Period/Year PhD MSc 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 2 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 .. 2653 
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
 

Expen ditu re LCU = Guaranies 

Constant 1980 US$ (millions)
Current LCU Constant 1980

Period/Year (millions) LCU (millions) Atlas PPI) 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: 
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Personnel Comments: Paraguay: MAG - Direcci6n de Investigaci6n y
These figures represent researchers working at Extensi6n Agropecuaria y Forestal, 1986. 
'Direcci6n de lnvestigaci6n y Extensi6n 0717 Centro de Documentaci6n sobre Investigaci6n y 
Agropecuaria y Forestal' (DIEAF) only. The total 

Ensefianza Superior Agropecuaria de ]a Zona Sur.lnsltituciones de Investigacion Agricola iela 
number of graduate-level staff within DIEAF is Zona Sur: Argentina, Chile, Paraguay y Uruguay.
considerably higher than the number of Serie: Infornaciones No. 2. Buenos Aires:
 
researchers, because many of them work within 
 Facultad de Agronr'mia y Veterinaria 
the extension section. Comparing across all Biblioteca Central, IICA - Zona Sur, 1972.
 
available sources suggests that some prior
 
compilations mistakenly considered all graduate- Additional References:
 
level staff working within 1)1 A F to b )0001Trigo, Eduardo J.,
and Martin E. Pificiro. "Funding 

Agricultural Research." In Report of aresearchers (e.g, source 32). Insouirce 17 (ISNAR, 
 Conference: Selected Issues in AgriculturalIFARL) & AOAI) questionnaire) no figure is 	 Re'search in Latin America, edited by Barry
given t,rthe on mber of researchcrs with a liSc or Nestel and Eduardo J.Trigo. The Hague: ISNAR, 
equivalent. The 1983 BSc figure was therefore March 1981. 
approximated oin the basis of the 1980 and1 980 001-1 Iudd, NI. Ann, Janes K. Boyce, and Robert E. 
ohsrv tihol'; 	 Evenson. "Investing in Agricultural Supply."


Economic Growth Center, Yale University, New
 
Ilaven, Connecticut, 1983. Mirmeo.
Expenditure Comments: 0016 Oram, Peter A., and Vishva Bindlish. Resource
 

In Paraguav, 'I)irecci6n de In estigaciln 
 y Allocations to National Agricultural Research:
 
Extensi6n Agropecuaria v Foiestal' (1)1 EAF) is the 
 Trends in the 1970s. The Ilague and Washington,
main institution w Iic I1 undertakes both D.C.: ISNAR and IFlRI, November 1981.
 
agricultural research and extension. This mixture 0032 Castronovo, Alfonso J.P. "Diagn6stico
 

Descriptivo LIUla Situacihn Actual del Sistema
of fu ncti ons makes it raIt her- di fiCnIt to divide Nacional ieInvestigaci6n y Extensi6n en
 
total expenditures into 
 research and extension Argentina, Chile, 'araguay y Uruguay." Buenos
 
expenditures. Althouigh 
sonrce 26 ,ies researches, IDecember 1980. Ntimeo.
 
expenditure only, most other sOn rCes give total 
 0053 F'fieiro, Martin, and Eduardo Trigo, eds. Cambio
 
expenditures of )IFAF (i.e., inclusive of 'tico en 
e-lA,'ro lotino Americano - Situacin y
extension). Although the IFARD 	 IlersoctiA, lISNAR, & IICA, 1983.s II da de 1980. Sall Jos:
 
AOAI) questi.nna ire explicitly 'ot,ht research 
 0073 Oram, Peter A., and Vishva Bindlish. 
expenditures only, it is possible that the 1983 "Investment in Agricultural Research in 
figure includes nonresea rch expenditures. Developing Countries: 'rogress, Problems, and 

the Determination of Priorities." IITRI,
Sources: Washington, D.C., January 1984. Mimeo.

0010 Boyce, James K., and Robert I. '.venson. National 0165 Evenson, RE., and Y. Kislev. Agricultural
and International irictural Research an Researt and Prodetlihil . New Ilaven: Yale 
Exten:ion l'roNrams. New York: Agricultural University Press, 1975. 
Development Council, Inc., 197i. 0172 Trigo, Eduiardo. Background material. ISNAR,

0017 ISNAR, IFAR) & AOAl). Survey of National The Ilague, n.d. 
Agricultural Research Sy'seLIs: Unpublished 0852 Evenson, Robert F., and Yoav Kislev. ilesttnen 
1985. in Agricultlural Research and Extension: A Surveyof International l)ato. Center Discussion Paper 

0026 Oram, 'e'terA., and NIark ( icben. "OC)Icunell No. 12.1. New ILaven, Connecticut: Economic
Summaries." ISNAR, The I laglIe, 198.1.Miimo Growth Center, Yale University, August 1971.

0267 Alvarez, Luis Alberto. lna lhtrosecti'a del 1)886 Evenson, Robert E., and Yoav Kislev. "Investment
Sistemna de InvestigaciOn Airotectuaria del in Agricultural Research and Extension: A Survey
Ministerio de Agricult nra y Ganaieria (MAG). of International Data." Economic Development
Ptublicacion Miscelhinea No. 17. Asunci6n, and Cultural Change Vol. 23 (April 1975): 507

521. 



Peru
 

Pertsonnel, 

Period/Year PhD MSc Bqc Subtotal Expat Total Source 

1960--64 .... 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 2.273 205
 
1981 ..
 

1982 .....
 
1983 ...
 250 335 
198-1 
1985 .. 273 203 
1986 

1960-64: 1963 & 64 1965-69:1965 

ExpeindiIi re LCLI = Sol's (1980) 

Constant 198(0 USS (millions)
Current I.CU Constant 1980 

l'eriod/Year (millions) L.CU (millions) Atlas I'PP Source 

1960 t41 25.977 798.665 2.384 5.812 10/852
1965-69 40.230 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 7.'151 205 
1979 787.218 1218.604t 3.638 8.868 205 
1980 1133.218 1133.248 3.383 8.247 205 
1981 5391.000 3230.078 9.613 23.505 72 
1982 6925.000 2539.421 7.581 18.479 72 
1983 14208.000 2517.81,) 7.517 18.322 72 
198.1 40869.000 3402.3,18 10.157 24.759 72 
1985 ...... 
1986 .... 

196(-61: 1962, 63 &64 1965-69:1965 
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Personnel Comments: regional universities. Total academic staff of 
Over the last 25 years the Peruvian agricultural UNA was 308 in 1969, 342 in 1976, and 406 in 1980 
research system has undergone numerous (source 203). Some nonpublicly funded institutes 
reorganizatikns, particularly that part of the such as 'lnstituto Central di Investigaciones 
agricultural research system which is under the Azucareras,' 'loja Peruana de Tabaco,' and 
responsibility of the Ministry of Agriculture 'Instituto de Estiidios Andiros' also conduct 
and/or Food. some agriculIrr'al research. 

Durivg the sixties, agricultural research For reasons of consistency, the indicator 
under the responsibility of the Ministry of series only includes the principal agrictltural
Agriculture, was conducted by the research agencies - either the main 
sen iau to no mHou s inst itii te 'Ser vi ci o die semialtononois agriciltural research institutes 
Investigaci6n y Pronioci6n Agraria' (SIPA). Ill (SII'A, INIA, INIIPA) or tle 'Direccion General de 
1970 S1IA was abolished as a seMlia utonomou s InVestigac ion' -- under the Ministry of 
institute. The research component was placed Agrictrlttre and/or Food. For 1980, researchers 
under the Ministry of Agrictilture, alnd the working on forestry and faina research and 
extension service disappeared. In 1975/1lN7o the agroinltistry research were exchlded from the 
Ministry of Agriculttre was split into the total number of researchers working a " INIA in 
Ministry of Food and the Ministry of Agriculture. order to obtain an observation .'hx'ic-. is 
The Ministry of Food took over all food cioSisterit with earlier anId later observations. 
crop/comniod ity research, leavin researcli on 
industrial crops, natuiraI resotilCes, ard irrigat ionr Expenditure Comments: 
to tile Miniistry of AgricuIlture. Ill 1978 lie 'Ilhe experiditlure figures are generally consistent 
ministries were again merged. witi the personnel indicators. Only the 1979 and 

In 1979 'Institirto Nacional Ie IIvestigacin 1980 figuires include somrie n1i1nor expend itures on 
Agraria' (INIA) was created a rid g iv en forestry anrd fauna research and on water and 
responsibility for all researcli forni'rlv execUt ed soils research, and may therefore he sornewlat 
by 'Direcci6n General Id e Inv e ti ga c i6nr,' out of line. The post-198(0 figures given by source 
'Direcci6i de Irivestiga ci6r Forestal y Fai na ,' 72, are coIstrIcted oilthe basis of expenditures
'Sub Direcci6n di Ilvestigaci~n de Aguas y on research, plus a proportionr Of administrative 
Suelos,' and 'Iistituito de iivestigacioiles expelNdittlres. 
Agroindustriales' (source 215). Inl1981 tie Source 72 indicates that in the early 1980s 
extension services merged with INIA, whiose Peril undertook a revitaliza.tion of its agricuiltural 
na nI was changed to 'Instit uto Nacioral de' research and ext'ision systemi. Substantial 
Investigacion y Prornocion Agraria' (INII'A). At finaicial assistance was provided by external 
tile sane time, research in the areas of forestry donors, including USAII), World Bank, and 
and fauna, water and soils, and agroi 1Id list ry were Inter-Anerican iDeveloplment I ank, along with 
moved out of INIIPA. Accordi ing to sourrce 203, increasi'd conrteirpart fl ris from local sources. 
these three research diVisiors werei tranrisferreld to Thtis the rapiily increased levels of su pport 
the following institutes. INFOR, INAF, and afforded agricultural research ii tre early 1980s, 
INDDA, respectively. following a diecli il ii real support during the 

In 1987, INIIPA was broken ip and the later half of tlie 19701s, vliicli thlese figures
research component of INIIPA m erged with siggest, are t)Ilasible. Nevertieless, unavoidaile 
INDI)A to form 'Iristitito Na cional ife iiconisisterncies ilr tile series reported by source 
Investigacion Agraria y Agroindiistrial'(INIA). 205 and 72 iav overstate tile mate of increase in 

In addition to these resiarcli agericii's i Lider real expendih itires to some degree. 
the Ministry of Agricmlthre and Food, a In particular, tile figures obtained from 
considerable a mount of research is also sotirce 205 represent proposed or budgeted
conducted by the National Agricultural expenditures and are exclusive of capital
University (UNA), and to a lesser extent by 15 investments, while those obtained from source 
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72 include capital investments and are actual 
expenditures, not simpIv budgeted expenditures. 
The hyperinflation experienced by Peruiduring 
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 extr,, fulnds Were Made available to 
Compeinsate public ,gecCies such a5 INI PA for the 
decli n ing purchasing pOWer of thiir budget 
alloc,,tions. 

The table belMV gives some additional 
observations of research expendito res in millions 
of current ICUs not included, for reasonsoOf 
consistency, in the indicator series. 

t1978 180197b 1977 1979 95Fntre 

II A 27.500 33.0(1 3.077 o7..15n t)4-.70(0
Dl FF to.21II ,.75-1 ,44.0',.l 
SD IAS 3.879 

Srce 25 2 5 2 25 205 

Acronyms and Abbreviations: 
DIFF: Dir'cci6r in vsti go ci FN sta I v lFam ,ia 
IIA: Institutto de heti ,ciones A1 ro-iodu;riales1
INAF: Iistituto Nacional tie Ampli iciou de la Frontera 

Ag ricola 
INII))A: Ilstittit Nacioiial de l)carrollo 

Agroiindl., trial 
INFOIR: listituto Naiional ii' Forestal 
INIA: Institito Nacional de Investigaci6n Agraria 
INIAA: Instituto Nieiouiul Cie livestigaci~i Agraria y 

Agroindstrial 
INII'A: Instituto Nacional i', hu0esigici n y l'romoci n 

Agraria 
SDIAS: Sub Direcii6n Li iivestigaei u tIe Aguils y 

Suetlos 
SIIPA: Servicio tIL Investigaci6n y I'romoci6n Agraria 
UNA: Universidad NIcion, I Ai'raria 

Sources: 
0)010 	 Boyce, James K., and Robert E. .Ve Dso n. National 

an hiermtional Agricultoural Research an! 
Extension Programs.New York: Agricultural 
Developme'nt Council, Inc., 1975. 

0014 	 Judd, NI. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
I laven, Connecticut, 1983. Miimeo. 

0072 	 Norton, George W., and Victor G. Ganoza. "The 
Benefits of Agricultural Research and Extension 
in Peru." Virginia Polytechnic Institute andNorth Carolina State University, USA, June
 
1985. imeo.
 

0202 Instituto Nacional de Investigacion Agraria
 
(INIA) --Ministry of Agriculture and Food.
 
Baseline Study of the Periuian Agricidtural 
Research, Education and Extension System. Peru: 
INIA - Ministry of Agriculture and Food, 
December 1979.

0203 	 Coiitu, AJ., and K. Raven. "Background Paper on 
th,, National Agricultural R'esearch, Extension 
and Ed ucational System of Peru." North Carolina 
State University and National Agrarian 
University, North Carolina and Lima, August 
1985. Mimeo. 

0205 Blasco, Mai io, 'edro Gonzilez A., and Luis 
Scarneo W. "'eri: An,ilisis de la Cooperacidn 

los Ceo tros Nacionales y los Centros 
Internacionales de lnvestigacidn Agropecuaria."
IICA-OFA: Oficina en Colombia, and PROTAAL, 

Bogot,i, December 1980. Mimeo. 
0335 Paz Silva, Luis J. Peru and the C(;IAR Centers - A 

Study of Their Collaboration in Apiedltiral 
Research. CGIAR Study Paper No. 12. 
Washington, D.C.: World Bank, 1986. 

0852 	 Evenson, Robert 1., and Yoav Kislev. hwestment 
in AgriculturalResearch and Extension: A Survey 
of Internatioam Data. Center Discussion Paper 
No. 12-1 New Ilaven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

Additional References: 
0001 	 Trigo, Edilardo J., and Martin E. Pifieiro. "Funding 

Agricultural Research." li Report of a 
Conferencc: Selected Issues in Ayricultural 
Research in Latin America, elited by Barry 
Nestel and Eduardo J. 'Irigo. The llague: iSNA R, 
March 198-1. 

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

0026 	 Oram, Pcier A., and Mark Gieben. "l)ocument 

Suimmaries." ISNAR, The Hague, 198-1. MIimeo. 
0027 	 1 Iarvey, Nigel, ed. A, icultoral Research 

Centres: A World Directory of Orya nizations and 
Programmes. Seventh Edition, 'l'%'o Volumes. 
Harlow, U.K.: Longman, 1983. 

0053 	 Pifieiro, Martin, and Eduardo Trigo, eds. Cambio 
Tdcnico en el Agro Latino Americano - Situacidn y 
Perspectivas en la Ddcada de 1980. San Jos6: 
IICA, 1983. 
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0073 	 Oram, Peter A., and Vishva Bindlish. 
"Investment in Agricultural Research in 
Developing Countries: Progress, Problems, ,nd 
the Determination of Priorities." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0095 FAO -- CARIS. AgriculturalResearch in 
Developing Coantries - Volume 1: Research 
Institutions. Rome: FAO - CARIS, 1978. 

0135 FAO, and UNDV'. National ,Algricultural 
Research - Report of an Evaluation Study in 
e,lected Countries. Rome: FAO and UNDP, 1984. 

0163 CGIAR. "National Agricultural Research." 
CGIAR, Washington, D.C., 1985. Mi meo. 

0165 	 Evenson, R.F., and Y. Kislev. Agricultural 
Research and Productivity. New laven: Yale 
University Press, 1975. 

0172 	 'Trigo, E'duardo. Background material. ISNAR, 
'11 1lague, n.d. 

0204 	 AID. "Peru 'roject Paper: Agricultural Research, 
Extension and Education." AID, Washington, 
D.C., 1980. Mimeo. 

1305 	 Ardila, Jorge, Eduardo Trigo, and Martin Pifieiro. 
"Human Resources in Agricultural Research: 
Three Cases in Latin America." In Resource 
Allocation to Agricultural Research. Procevdings 
of a workshop held in Singapore 8-10 June 1981, 
edited by Douglas Daniels and Barry Nestel, pp. 
151-167. Ottawa: II)RC, 1981. 

083 ) 	 Pelaez Bardales, Mario. Personal communication. 
Instituto Nacional de lnvestigaci6n Agraria y 
Agroindustrial (INIAA). Lima, Peru, Marzo 1988. 

0886 	 Evenson, Robert F., and Yoav Kislev. "Investment 
in Agricultural Research aid Extension: A Survey 
of International Data." Economic Development 
and Cultural Chanse Vol. 23 (April 1975): 507
521. 



M ll"* ....lppies 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 ..... 219 852
1965-69
 
1970

1971 38 106 673 817 "" 817 7881972 ""
 
1973 ....
1974 90 211 827 1128 . 1128 786
1975 .....
 
1976 
 ....
1977 76 218 1096 1390 1390 7861978 ""
 
19 79 ....

19 8 0 ....
1981 
 136 448 
 908 1492
1982 "" 1492 7321983 " 

19 3.. .... 
.. .
 

19 8 4 
.. 

....
1985 213 655 
 -1570 2438 
 "" 2438 8021986 

""
 

1960-64:1960 
 1965-69:
 

Expenditure 
LCU = Philippine Pesos 

Constant 1980 US$ (millions)Current [.CU Constant 1980Period/Year (millions) LCU (millions) Atlas PI'P Source 

1960-64 
 10.480 
 58.476 
 7.436 16.472 62
1965-69 
 19.600 
 83.761 
 10.651 23.595 621970 37.(47 128.928 16.394 36.318 621971 41.100 125.305 15.934 35.297 621972 50.277 143.649 18.266 40.464 621973 76.603 185.479 23.585 52.248 621974 89.749 165.895 21.095 46.731 62
1975 
 73.402 125.259 15.928 35.284 621976 96.751 151.173 19.223 42.584 621977 92.800 135.080 17.177 36.051 621978 103.100 137.284 17.457 38.671 621979 90.200 104.277 13.260 29.374 621980 101.900 101.900 12.957 28.704 621981 161.800 1,15.766 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 82.2,17 10.458 
 23.168 732
1986
 

1960-64: 1960, 61, 62,63 & 64 1965-69: 1965, 66, 67, 68 & 69 
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Personnel Comments: indicator series includes the preferred FTE 
The Philippine agricultural research system estimates. The 1974 institution-specific ratios of 
consists of many different organizations, which - FTEs to total researchers were used to prorate the 
from 1972 on -- are coordinated by the Philippine later years. Over the whole period, the total 
Council for Agriculture and Resources Research researcher count was approximately double the 
and Development (PCARRD). For tile years 1971 FTE figures. Tile table below gives construction 
and 1974, sources 786 and 788 report both total details for the years 1971, 1974, and 1977. 
and 	 full-time equivalent (FTE) researchers. The 

1971 1974 1977 

Phi) MSc BSc Total PhD MSc BSc Totu.l PhD MSc BSc Total 

MOA 
MNRd 
Cl 
NSDB 
OGA 
CAU 

2 
0 
5 

1 

27 
3 

31 

45 

315 
72 

1841 

102 

31.1 
75 

220 

178 

2 
0 
1 

12 
I 

74 

29 
6 
2 

19 
17 

138 

293 
117 
77 

116 
54 

170 

324 
123 
80 

1.17 
72 

382 

2 
1 

3 
3 

67 

23 
16 

17 
13 

149 

289 
265 

97 
163 
282 

314 
282 

117 
179 
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, PCARRD: Philippine Council for Agriculture and 
althotgh mentioned by sources 788 and 786, is Resources Research and Development 
research by private-sector and international 
agencies (mainly IRRI). Sources: 

0062 Gomez, Arturo S. 1hilii)pines and the CGIAR 
Expenditure Comments: Centers: A Study of 'ht;r Collaboration inAgricultural Research. C(.",A Study Paper

The source 62 and 732 figures include only direct Number 15. Washington, D.C.: World Bank, 1986. 
expenditures of the Philippine government onl 0732 FAO - Regional Office for Asia and the Pacific. 
agricultural research and do not include grants or Agricultural Research Systens in the Asia
loans from international sources. Pacific Region. Bangkok: FAO - Regional Office 

Source 732 indicates that a significant for Asia and the Pacific, 1986. 
proportion of these external funds where spent 0786 Librero, Aida R. "An Inventory of ResearchManpower in Agriculture and Natural Resources 
on manpower antd research facilities in the Philippines." In Agricul!ure and Resources 
development. To the exten, that the research Research Manpower Developi: n in South and 
facilities component represented infrastrutral Southeast Asia, pp. 131-141. Los Baflos, 
(i.e., cap'tal) investments, the indicator series lhilippines' Philippine Council for Agricultureunderestimates total research expenditures in tie and Resources Research and Development, 1983.Philippines. 0788 	 National Agricultural Research System Survey

Technical I'aril (NARSSTI'). The'Philippine 

Agricultow, Rescarch ysh'n -- Evaluation andAcronyms and Abbreviations: Reeoinnic-dations. Volume 1. Manila,
CAU: Colleges and Universities Philippines: NARSS'II', December 1971.
Cl: Commodity Institutes 	 0802 Gapasin, Dely 1'. Personal communication. 
IRRI: 	 Inlernational Rice Research Institute Deputy Executive Director for Research and
MNR: Ministry of Natural Resources Development, I'hilippine Council for Agriculture
MOA: Ministry of Agrictulture and Resources Research and Development. Los 
NSDI3: National Science Development Board Bafios, dilippines, February 1988. 
OGA: Other Government Agencies 
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Additional References: 
0010 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. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

0016 	 Gram, 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. 

0017 	 ISNAR, IFARD & AOAD. Survey of National 

Agricultural Research Systems: Unpublished 

Questionnaire Responses. ISNAR, The Hague, 

1985. 


0018 	 Daniels, Douglas, and Barry Nestel, eds. 
Resrurce Allocation to Agricultural Research. 
Proceedings of a workshop held in Singapore 8-10 
June 1981. Ottawa: IDRC, 1981. 

0022 UNESCO. Statistical Yearbook 1983. Paris: 
UNESCO, 1983. 

C026 Gram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The tHtague, 1984. Mimeo. 

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

0073 	 Gram, 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. 

0095 	 FAG - CARIS. Agricultural Research in 
Developing Countries -- Volume 1:Research 
Institutions.Rome: FAG - CARIS, 1978. 

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

0165 	 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0176 	 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. 

0179 	 Philippine Council for Agriculture and Resources 
Research and Development (PCARRD), and 
IDRC. Agriculture and Resources Research 
Manpower Development in South and Southeast 
Asia. 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 Bafios, Philippines: PCARRD, 1983. 

0284 	 ISNAR. Review of the Research System of the 
Ministry of Agriculture and Food in the 
Philippines. The Hague: ISNAR, January 1986. 

0299 	 Drilon, J.D., and Aida R. Librero. "'Defining 
Research Priorities for Agriculture and Natural 
Resources in the Philippine.-." In Resource 
Allocation to Agricultural .'4arch. Proceedings 
of a workshop held in Singapore 8-10 June 1981, 
edited by Douglas Daniels and Barry Nestel, pp. 
97-103. Ottawa: IDRC, 1981. 

0434 	 Anh, Do. "Agricultural Research Management 
Systems in the Philippines, India, and 
Bangladesh." In Proceedings of the Research 
Extension Linkage Workshop 1-leld in Hanoi, 
Viet Nam, 9-13 June 1986. Rome: FAO, 1986. 

0590 UNESCO. Science and Technology in Countries of 
Asia and the Pacific. Science Policy Studies and 
Docdments No. 52. Paris: UNESCO, n.d. 

0787 Philippine Council for Agriculture and Resources 
Research and Development (PCARRD). The 
PCARRD Corplan 1984-1988. Philippines: 
PCARRD, 1983. 

0789 	 International Agricultural Development Service 
(lADS). Report of the Review Team Philippine 
Council for Agriculture and Resources Research. 
New York: lADS, November 1980. 

0790 	 Pray, Carl E. Agricultural Research and 
Technology Transfer by the Private Sector in the 
Philippines.St. Paul: University of Minnesota -
Economic Development Center', October 1986. 

0791 	 Valmayor, Ramon V., and Nora M. Valera. 
"Agriculture and Resources Research Manpower 
Development Program in the Philippines: Past, 
Present, and Future." In Agriculture and Resources 
Research Manpower Development in South and 
Southeast Asia, pp. 107-117. Los Bafios, 
Philippines: PCARRD, 1983. 

0852 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of International Data. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growtl Center, Yale University, August 1971. 

0869 	 Boyce, james K. "Agricultural Research in 
Indonesia, The Philippines, Bangladesh, South 
Korca and India: A Documentary History." 
University of Minnesota Asian Agricultural 
Research Review Project, July 1980. Mimeo. 

0886 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 



Portugal
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-(-4 306 574/514
1965-69 
1970 
1971 ..
1972... 376 663 
1973 ..
 
1974 ..
 
1975 
1976 

351 665
1977 

... 

.,
 

1978 ..
 
1979 ..
 
1980
 
1981
1982... 438 521
1983 ..
 
1984

1985...... 460 422
1986 ...... 

1960-64: 1960 &64 1965-69: 

Expen dit u re LCLI = Portuguese Escudos 

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

1960-64 55.154 297.735 5.731 8.943 574/514
1965-69 
1970 
1971 174.417 711.906 13.703 21.3841972 146.585 555.246 10.688 

662 
16.678 663
 

1973
 
1974 
1975 
1976 347.514 753.826 14.510 22.643 665 
1977 
1978 565.377 801.953 15.437 66424.089 
1979 
1980 
1981 
1982 
1983 
1984 1642.200 760.278 14.634 22,837 666/667
1985 
1986 

1960-64:1960 & 64 1965-69: 
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Personnel Comments: are, in general, less consistent than those by 
Both the personnel and expenditure indicators scientific discipline. 
are based on a classification cf scientific The personnel indicators have been 
disciplines, rather than tho preferred constructed as shown below.
 
socioeconomic objective. Several 
 sources also Consistency in institutional coverage 
give figures by socioeconomic objective, but they between observations is difficult to verify, 

particularly for the earlier years. 

1960 1964 1972 1976 1982 1985
 

Government 	 NA 271 355 310 330 350
 
PNP NA 19 1
 
Universities 
 NA 8 20 41 108 110 

Total 314 298 376 351 	 438 460 

£ource 	 574 514, 663 665 521 422 

Expenditure Comments:
 
The expenditure indicators ihave 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 N A 1.899 0.679 0.431
 
Universities NA 0.819 6.699 
 4.473 11.376 89.153 231.000* 

Total .12.00(0 	 o18.308 174.417 146.585 317.511 565.377 1642.200 

Source 57.1 	 514 662 663 665 664 	 666 

667* 

Acronyms and Abbreviations: Documentation in Food and Agriculture No. 60. 
PNI': Private Nonprofit sector Paris: OECD, 1962. 

0662 Junta Nacional de hnvestigat;5o Cientifica e 
Sources: Tecnol6gica. Rcsiirsos em Cieticia e Tecnolo gia -

RessourfteS I11Haines et0,122 Casas, Joseph. "L~es 	 Inventdrio te 1971. Lisboa: Junta Nacional doFiancires dans lesPayosdu Iinin 	 Investigatio Cientifica e Tecnol6gia, n.d. 

M~TI&i "iiory tIHe. ISN AR, The 0663 Junta Nacional de Investigaqt;o eret 	 CientificaO.Ilague, 1i8t6. Min'en 	 Tecmol6gica. IRcnrsos Iiven tdrio em CWicia eO1. A St ,I51,4 of PoI IoR&I ill Tecniologia 1972. L.isboa: Junta Nacional do
OECD.Met 1 it 	 io Cientifica)5 of Rtres 1 )1 l)lnvestiga 	 e Tecnolgica, n.d. 
OFnDlet not6oicr tozI ii io Vo r0661 Junta Nacional Ide Investigat;io Cientifica eDciterlotnt lime 2: hlatrI Tah'mjtod Tecnoldgica. Rt'ersos et Cincia e Tecnologia
oe l'aris:)IUil ,onO- . Porthsal 1978. Lisboa: JunIa Nacional de

0521 0oC. Parivis: f Nationa1) 'i8, a 	 Investigat;5o Cientifica e Tecnoldgica, 1981.0665 
Junta Nacional ide Investigat;io Cieni ica CTechnology Ii
olicy: Piort 
 al. I'aris: 01 I ), 1986. Tec no!igica. 	 In V tigi lt & D se nivet vimento05741OECD. hnteclh'clual hwet'smeWt illAgriculture ]MrT'ofia0574E01oncalt otnDveloent nItPortugal 	 lvsiag & eevliein 1976. Lisboa: Junta Nacional do 
Eco noum S I iv . o Cientifica e Tecnol6gica, n.d.ic anI cia l men 	 Investiga i 
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0666 	 Junta Nacional de lnvestigat;5o Cientifica e 
Tecnnl6gica. Investigado & Desenvolvimento 
Experimental - Inquirito ao Potencial Cientifico 
e Tecnol6gico Nacional Actualizat7iu u 84.12.31: 
Sector Estado (Dados Provisirios).Lisboa: Junta 
Nacional de InvestigatIo Cientifica e 
Tecnol6gica, June 1986. 

0667 	 Junta Nacional de lnvestigaqio Cientifica e 

Tecnol6gica. lnvestiga'ao & Desenvolvimento 

Ex1.eriinental - Inquirito tio Potencial Cientifico 
e Tecnol6gico Nacional Actualizaido a 84.12.31: 
Sector Ensino Superior (Dados Provis6rios). 
Lisboa: Junta Nacional de InvestigatAo 
Cientifica e Tecnologica, July 1986. 

Additional References: 
00)0 	 Boyce, James K., and Robert E. Evenson. National 

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

0021 OECD. OECD Science and Technology Indicators. 
Paris: OECD, 1984. 

0022 UNESCO. Statistical Yearbook 1983. Paris: 
UNESCO, 1983. 

0027 iarvey, Nigel, ed. A,ricultural Recearch 
Ccntres: A World Directory of Organiationsand 
Programnes.Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0165 	 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Ya!. 
University Press, 1975. 

0473 	 OECD. Science and Technology Indicators: Banc 
Statistical Series - Volume A: The Objectives of 
Government R&D Fundin, 1974--1985. Paris: 
OECD, May 1983. 

0474 	 OECD. Science and Technology Indicators: Basic 
Stati.;tical Series - Volume A: The Objectives of 
Government R&D, 1969-1981. Paris: OECD, July 
1981. 

i3509 	 OECD. Survey of the Resources Devoted to R&D 

by OECD Member Countries, International 
Statistical Year 1971 - Volume 5: Total Tables, 
Statistical Tables and Notes. Paris: OECD, 
August 1974. 

0512 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. 

0513 	 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. 

0522 OECD. Country Reports on the Organisationof 
Scientific Research: Portugal. Paris: OECD, 
December 1963. 

0530 OECD. OECD Science and Technology Indicrtors 
No. 2 - R&D, Invention and Competitiveness. 
Paris: OECD, 1986. 

0601 	 OECD - STIID Data Bank. "Public Funding of 
R&D by Socio-Economic Objective." Tables. 
OECD, Paris, April 1987. Mimeo. 

0602 	 Oi7CD - STIID Data Bank. "R&D Exprilditure in 
the Higher Education and Private Nn-Profit 
Sectors." Tables. OECD, Paris, April 1987. 
Mineo. 

0708 	 OECD - STIID Data Bank. "Gross Domestic 
Expenditure on R&D: All Fields of Sciences -
Agriculture, Forestry and Fishing." Tables. 
OECD, Paris, June 1987. Mimeo. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 	 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Research and Extension: A Survey 
of Int,-.rnational Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 
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Puerto Rico
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-61 .. 133 492 
1965-69 ....... 
 131 492 
1970 ... 118 488 
1971 122 488 
1972 
 .. 111i.. 488 
1973 
 101 488
 
1974 ...
 96 488
 
1975 
 96 488
 
1976 .. 106 488
 
1977 
 103 488
 
1978 ...
 112 488
 
1979 
 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
 

Expendit u re LCU -' U.S. Dollars 

Constant 1980 US$ (millions)
Current LCU Constant 1980 

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

489/490/

1960-64 2.814 7.554 7.510 8.457 491/492
1965-69 4.405 10.27910.339 11.574 492 
1970 5.402 11.024 10.961 12.3,12 492 
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 7.176 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 '188 
1978 8.695 10.314 10.255 11.5,17 488
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 7.176 7.176 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 
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Personnel Comments: 
The personnel figures are measured in scientist 
years (SYs). The 1972-85 figures represent an 

aggregation of project-level data obtained directly 
from the USDA's Current Research Information 
System (source 488). The 196,t-69 figures 
represent adjusted full-time equivalent (FTE) 
counts from source 492. The adjustments ensured 
the higher FIE figures were in line with the 

somewhat lower SY estimates obtained for the 
years 1970-19q75 in which the two series 
overlapped. 

Expenditure Comments: 
The 1960-74 figures are research expenditures, 
not simply funds available, while the 1975-85 
figures from source 488 represent obligations. 

Sources: 
0488 US Department of Agriculture Cooperative 

State 	Research Service. In'nenlorI of Agricultural 
Research - Fiscal Years: 1970-13. Washington, 
D.C.: US Government l'rinting Office, various 
years. 

0489 US Department of Agriculture - Agricultural 
Research Service. Funds fir Rc,searclh at State 
Agricultural Experiment Stations, 1960. 
Washington, D.C.: US Government l'rinting 
Office, April 1961. 

0490 	 US Department of Agriculture - Cooperative 
State Experiment Station Service. Funds for 
Research at State Agricultural Experimen
Stations. Annual issues 1961 and 1962. 
Washington, D.C.: US Government Printing 
Office, various years. 

04191 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.

0-192 	 US Department of Agriculture --Cooperative 
State Research Service. Funds fur Research at 
State Agricultural !xperimnin t Stations and 
Other State institutionis. Annual issues 1964 to 
1974. Washington, D.C.: US Government P'rinting 
Office, various years..193 	 US Departnent of Agriculture - Cooperative
 
State Research Service. Funds f]br
Research at 
State Agricultoal Experimeni Stations and 
Other Cooperating hinstitutions. An tialissues 
1974 anld 1975. Washington, I).C.: US Government 
Printing Office, various years. 

Additional References: 
0027 	 Harvey, Nigel, ed. Agricultural Research 

Centres: A Virld Directory of Organizations and 
Progranimes.Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0095 	 FAO - CARIS. Agricultural Research in 
Developing Cowitries - Volume 1: Research 
Institutions. Rome: FAO - CARIS, 1978. 



Qatar
 

Perso, neI 

Period/Year 

1960-64 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974 
1975
 
1976
 
1977 
1978
 
1979
 
1980 
1981
 
1982
 
1983 

1984 
1985
 
1986
 

1960-64: 


Expendit ure 

Period/Year 

1960--4 
1965-09
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1983 
1984
 
1985
 
1986
 

1960-64: 

PhD MSc BSc Subtotal Expat Total Source 

0 0 6 6 1 7 17 

1965-69: 

LCU QatarRiyals 

Current ICU 
(millions) 

Constant 1980 
LCU (millions) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

8.847 7.504 1.746 1.541 17 

1965-69: 
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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 

Additional References: 
FAO - Near East Regional Office. Directory of 
Agricultural Research Institutions in the Near 
East Region. Cairo: FAO - Near East Regional 
Office, 1979.Oram, Peter. "Agricultural Research Objectives 
and Priorities: Constraints to tlae 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. 



Rwanda
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-6-1 .. 9 10/7421965-69 ..... 7 101970 0 10 10 175/5321971 1 15 16 589 
1972 ..
 
1973 ..
 .1 1.. 15 16 742
 
1974
 
1975 
1976..... 23 95
 
1977 ....
 
1978 ..
 
1979 .. 
1980
 
1981 1 -14- "5 
 10 25 2351982.. 
 .. 26 304 23
1983 2 -22- 24 7 1731

1984 ..... 41 2301985 .. 26 4317 445 
1986
 

1960-61: 1961 &63 1965-69: 1966& 67 

Exptndit 1re LCLI = Rwanda Francs 

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

196(0-64
1965-69 124.7(0 166(.3 0.747 l1,92 589
 
1970

1971 33.700 72.473 0.820 1.308 589
 
1972
 
1973 
 ""
 
1974 ""
 
1975 "'
 1976 57.00 81.779 0.925 1.476 95 
1977 
1978 
1979 
1980 
1981 '"
 1982 120(00 106.385 1.203 1.923 131983 136.400 115.495 1.306 2.084 17198,l 
1985 .. 
1986 
 ..
 

1960-64: 1965-69:1966 
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Personnel Comments: 
The figures refer to ISAR, fomierly INEAC, only. 
ISAR was created in June 1962. prior to that date, 
agricultural research in Rwanda was performed 
by INEAC. 

For Rwanda, the 'inghnieur 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, 'ingtn ieur agronome' were 
reported. 

Expenditure Comments: 
The research expenditure figures refer to ISAR 
only. 

Acronyms and Abbreviations: 

CnitNio 

I :tidthe 


Sources: 

0010 Boyce, James K., and Robert -.lvenson. National 


and Internatioial Algricultural Rescarch and 

Extension Prorams. New York: Agricultural 

Development Council, Inc., 1975. 


0013 ISNAR. Report to the Governtenit of Rtcaida: 

The National Agricultural Resaarch System of 

Rwanla. The Ilague: ISNAR, February 1983. 

0017 	 ISNAR, IFARD & AOAI). Survey of National 
Agricultural Research Systems: Unpublished 
Questionnaire Responses. ISNAR, The [ lague, 
1985. 

0023 	 Bennell, Paul. Agricultural Researchers ii Sulb-
Saharan Africa: An Overview. Working Paper 
No. 4. TheIHague: ISNAR, October 1985. 

0(d5 	 FAO - CARIS. Agricultural Research in 
Developinig Counitries - Volume 1:Research 
listitutions.Rome: FAO - CARIS, 1978. 

0175 Cooper, St.G.C. Agricultural Research ill 
Tropical Africa. Kampala: East African 
Literature Bureau, 1970. 

0230 Institut Lies Sciences Agrononiiques du Rwanda 
(ISAR). Rapport Aniliel 1981. Rwanda: ISAR, 
1985.

0235 	 FAO. "Trained Agricultural Manpower 
Assessment (TAMA): Original Answer Sheets." 
FAO, Rome, 1982. Mimeo. 

0445 	 Swanson, Bucton E., and Wade 1-I.Reeves. 
"Agricultural Research Eastern and Southern 
Africa: Manpower and Training." World Bank, 
Washington, D.C., August 1986. Mimeo. 

0532 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 

9Cowtries of Africa. Paris: UNESCO, 1970. 
a589 Kassapu, Samuel. Les Ddpenscs de RechercheAgricole dias 34 Pays d'Afrique Tropicale. Paris: 

Centre de D6veloppement de I'OCDE, 1976. 
0742 	 Institut des Sciences Agronomiques du Rwanda
 

(ISAR). Institut des Scienccs Agrontomiqtes du
 
Ruanda: 1962-198 7 Point de hitRecherche.
 
Butare, Rwanda: ISAR, Novemibre 1987. 

Additional References: 
0016 Oram, Peter A., and Vishva Biindlish. Resource 

Allocations to Natiotnal Agricultural Research: 
Trends in the 1970s. The I lague and Washington, 
D.C.: ISNAR ald IFPRI, November 1981. 

0026 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The Ilague, 1984. Mimeno. 

0073 Orm, Peter A., and Vishva Bindlish. 
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Determination of Priorities." IFPRI,
Washington, D.C., January 1984. Mimeo. 
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Agrono0miqt i:sen Cours; [u ruodi-Rwada-Zaire: 
1J984. Gitega, Burunldi: Institut de Recherche 
Agronomique et Zootechnique, 1984. 

0165 	 Evenson, R.F., ian Y. Ki slev. AgricuItural
 
Research arid Prodiuctitiy. New I laven: Yale
 
University Press, 1975.
 

0266 	 UNESCO. National Scienice Policies in Africa. 
Science Policy Studies and Documents No. 31. 
Paris: UNESCO, 197-1. 

036(0 	 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 Augu.t-4 September 1971. 

0400 	 UNESCO. The Promotioi of Scieitific Activity 
illTropical Africa. Science Policy Studies and 
Documents No. 11. Paris: UNESCO, 1969. 

0858 	 ISNAR. "A Review of Agricultural Systems 
Research in Rwanda." ISNAR, The I lague, 
January 1988.Mimeo. 

0886 	 Evenso, Robert E., and Yoav Kislev. "nesment 

in Agricultural Research and Extension: A Survey 
of International Data." Econiomic Developmert 
anil Cultural Change Vol. 23 (April 1975): 507
521. 



Sao Tome & Principe
 

Personnel 

Period/Year 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982 
1983 
1984 
1985 
1986 

1960-64: 

Expenditure 

Period/Year 

1960-6A 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

1960-64: 

I'hD MSc BSc Subtotal Expat Total Source 

4 27 

2 130 
3 68 

1965-69: 

LCLI = Dobras 

Current LCU Constant 1980 
Constant 1980 US$ (millions) 

(millions) LCU (millions) Atlas PPP Source 

4.146 3.030 0.087 0.164 130 

1965-69: 



373 

Personnel Comments: Termination Report." World Bank, Washington, 
Agricultural research at Sao Tom6 & Principe is D.C., 1985. Mimeo. 

conducted within the Ministry of Agriculture and 

Livestock by the 'Direction du D~veloppement 

0130 FAO. Rapport de Mission: l.a Fecherche 
Agronomique a Sao Tome & Principe. Rome: FAO,
April 1985. 

Technique' (DDT). 

Additional References: 
Expenditure Comments: 0088 Swanson, Burton E., and Wade H. Reeves. 

The 1984 expenditure figure is based on the "Agricultural Research West Africa: Manpower 
budget figure for 1984 of 'Direction du and Training." World Bank, Washington, D.C., 
Dveloppernent Technique' (DDT). November 1985. Mimeo. 

0095 FAO - CARIS. Agricultural Research in 

Sources: Developing Countries - Volumne 1: Research
Institutions. Rome: FAO - CARIS, 1978. 

0027 Harvey, Nigel, ed. Ag riczltural Research 0466 World Bank - West Africa Agricultural Research 
Centres: A World Directory of Organizations and Review Team. "National Agricultural Research 
Programmes. Seventh Edition, Two Volumes. Systems (NARS): A Regional Appraisal and 
Harlow, U.K.: Longman, 1983. Selected Issues." World Bi'nk, Washington, D.C., 

0068 Conte, Stephan. "West Africa Agricultural August 1986. Mimeo. 
Research Data Base Building :ask: 



Saudi Arabia
 

Personnel 

Period/Year 

1960-64
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1983 

1984
 
1985
 
1986
 

1960-64: 

Expenditure 

Period/Year 

1960-,4.
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
197,
198 0 


1981
 
1982

19{23 


1984
 
1985
 
1986
 

1960-64: 

PhD MSc BSc Subtotal Expat Total Source 

2 12 80 
 94 77 171 17
 

1965-69: 

LCLI = Saudi Arabian Riyals 

Constant 1980 US$ (millions)Current LCU Constant 1980

(millions) LCU (millions) Atlas PPP Source 

..
 

..
 

1965-69; 
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Personnel Comments:
 
The 1983 figure has been constructed on the basis of source 17 as follows:
 

PhD 

National Centre For Horticultural 
Research and Development 0 

Gassim Agriculture Research Centre 0 
Regional Agriculture and Water 

Research Center 1 

Range and Animal Development
 

Research Center 0 

Wadi Gizan Development Project 0 

Fisheries Research Center 1 


Total 	 2 


Expenditure Comments: 
It was not possible to construct ; reliable and 
c. mo lete expendi.ture figure from the ISNAR, 
I .D & AOAD questionnaire response (sourcek 
17). 

Sources: 
0017 	 ISNAR, IFARD & AOAD. Survy of National 

Agricultural Research Systems: Unpublished 
Questionnaire Responses. ISNAR, The Hague, 
1985. 

MSc BSc Expat Total 

1 4 14 19
 
1 15 15 31
 

8 24 23 56
 

1 12 13 26
 
0 7 12 19
 
1 18 0 20
 

12 80 77 171
 

Additional References: 
0094 	 FAO - Near East Regional Office. Directory of 

Agricultural Research Institutions in the NearEast Region. Cairo: FAO - Near East Regional
Office, 1979. 

0173 FAO. FAO Near East Regional Studies on 

Organization and Administration of Agricultural 
Research. Rome: FAO, 1974. 

0865 	 Oram, Peter. "Agricultural Research Objectives
 
and Priorities: Constraints to the Development of
 
Agricultural Research Institutions in Arab
 
countries." Rcview 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.
 



Senegal
 

Personnel 

Period/Year 

1960-64 

1965-69 

1970 


1971

1972 

1973 

1974 


1975
 
1976 


1977 

1978 

1979 


1980 

1 9 81 

19 8 2 

1983.... 

1984 


1985
 
1986
 

1960-64:1963 


Expenditure 

Period/Year 

1960-04

1965-69 


1970

1971 

1972 

1973 


1974
 
1975
 
1976 

1977 

1978 

1979 

1980 

1981 


1982
 
1983 


198. 
1985

1986 


1960-64: 


PhD MSc BSc Subtotal Expat Total Source 

60 852
 
... 51 10
 

60 532
 

63 431
 
..
 

10 53 
 63 589
 

.. 83-95
 
83 95
 

37 62 
 99 259
 
126 26
 

..
 

..
 

... 
 .. .
 
165 15
 

129 
 54 183 815
 

1965-69:1966
 

LCU = CFA Francs 

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

750.990 1816'386 8.302 11.980 589
 

1085.774 
 2323.681 
 10.620 15.326 589
1010.983 
 2079.790 9.505 13.718 431
941.488 1.)7.533 8.215 11.856 589
 

1349.000 1906.381 8.713 12.574 26
1498.000 1955.820 8.939 12.900 26
1613.0X) 1929.716 8.820 12.728 26
1739.000 1938.985 8.862 12.789 26
1579.000 1579.000 7.217 10.415 26
2254.000 2094.342 9.572 13.814 26
 

3024.000 2333.398 10,665 15,390 15
 

5099.578 
814
 

1965-69:1966
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Personnel Comments: research, a reorganization was initiated. The table 
Until 1975 agricultural research in Senegal was below gives an overview of how the indicator 
dominated by French overseas agricultural series has been constructed. The post-1975 figures
research institutes. In 1975 these institutes were include all institutes integrated into ISRA, while 
nationalized and integrated into ISRA. the pre-1975 figures ofIn some include the predecessors 

cases, like forestry and fisheries research, only a these institutes.
 
name change took place, while in the case of crop
 

1966 1970 19741972 	 1976 1978 1979 1983 1984 

IRAT 23 27 24 ISRA Headquarters 131 5 5 [7 8IFAC NA 32 	 CNRA Bambey 30 36 42 39 29
IRHO 5 [616 	 CNRA Djibelor It 5 10 17 19
IRCT 2 	 CNRA Kaolack 3 8 11 8 11 

CR Richard Toll 4 8 13 12 17 
CDI-lc 13 14
 

IEMVT NA 16 17 LNERV 23 18 11 25 25

CRZ de Dahra NA 2 2 CRZ de Dahra 2 1 2 7 9
CRZ de Koldaa - - - CRZ de Kolda [21 2 2 5 6 

CRODTb NA 5 [61 CRODT 	 9 15 14 17 24 

CTFT NA 2 3 CNRF 	 3 1 16 15 21 

Total NA 60 63 63 83 99 126 165 183 

Source 653 532 431 589 95 259 26 15 815 

[ I = estimated or constnicted by authors. 
a. Established in 1972. 
b. Originally established by ORSTOM. 
c. Integrated into ISRA in 1979. 

Other organizations which, it is understood, regional, not specifically Senegalese, mandate. In 
conduct agricultural research but for various addition, Or1STOM does not exclusively conduct 
reasons are not included in the indicator series, agricultural research. 
are ITA (1976: 13 researchers, source 95; 1982: 25 
researchers, source 27), Faculty of Science, Expenditure Comments: 
University of Dakar (some research, source 68), The expenditure figures included in the indicator 
Ecole Nationale Sup6rieure Universitaire de series generally correspond with the personnel 
Technologie (some research, source 68), and indicators. 
ORSTOM (1972: 39 researchers, source 10; 1976: 55 The table on the next page gives an 
researchers, source 1985: researchers, of95; 106 overview construction details for the 
source 258). ORSTOM-Senegal is one of the expenditure indicators. 
biggest ORSTOM centers iii Africa and has a 
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1966 1971 1972 1973 1978 1983 

IRAT 
IFAC 
IRHO 
IRCT 

379.790 
9.800 

57.500 

598.740 
34.000 
62.906 

521.637 
24.985 

[65.653] 
26.300 

481.027 
33.250 
68.400 
6.000 

ISRA Headquarters 
CNRA Bambey 
CNRA Djbelor 
CNRA Kaolack 

80.050 
572.559 
112.287 
198.789 

NA 
707.000 
255.000 
313.000 

CR Richard 'Toll 85.209 244.000 
CDHa - 286.000 

ICMVT 
CRZ de Dahta 
CRZ de Koldab 

198.900 
44.000 
-

275.393 
44.000 
-

[243.0(X) 
[49.247] 

-

210.625 
[54.494] 

NA 

LNERV 
CRZ de Dahra 
CRZ de Kolda 

308.791 
80.728 
49.422 

528.000 
185.000 

71.000 

CRODT c 32.000 35.800 [42.621] [49.442] CRODT 83.546 263.00) 

CTFF 29.000 34.935 37.540 38.250 CNRF 41.342 172.000 

Total 750.990 1085.774 1010.983 941.488 612.723 3024.000 

Source 589 589 431 589 16/259 15 

[ ] = estimated or constructed by authors. 
a. Integrated into ISRA in 1979. 
b. Established in 1972. 
c. Originally established by ORSTOM. 

Acronyms and Abbreviations: Extension Programs. New York: Agricultural 
CDH: Centre pour le D6veloppement de Illorticulture Development Council, Inc., 1975.
 
CNRA: Centre National de Recherches Agronomiques 0015 Institut du Sahel, and DEVRES, Inc. Assessment
 
CNRF: Cer e National de Recherche Foresti~re of Agricultural Research Resources in the Sahel,
 
CR: Centre de Recherches 
 Volume IIl: Nai :,al Report Senegal.
CRODT: Centre de Recherches Oc6anographiques Washington, D.C.: DEVRES, Inc., August 1984. 

Dakar-Tiaroye 0026 Oram, Peter A., and Mark Gieben. "Document 
CRZ : Centre de Recherches Zootechniques Summaries." ISNAR, The Hague, 1984. Mirneo. 
CTFI': Centre Trechnique Forestier Tropical 0095 FAO - CARIS. Agricultural Rescorch in 
IEMVT : Institut d'Elevage et de M~decine V6t6rinaire Developing Countries - 'uhume 1: Research 

des Pays Tropicaux Institutions. Rome: FAO - CARIS, 1978. 
IFAC: Institut Franqais de Recherches Fruitieres 0259 Senegalese-IADS Study Team. "Senegal

d'Outre mer Agricultural Research Review." Draft of a 
IRAT: Institut de Recherches Agronomiques Tropicales Senegalese-IADS Study Team Report to the 

et des Cultures Vivribres General Delegation for Scienific and Technical 
IRCT: Institut de Recherches du Coton et des Textiles Research. Dakar, Senegal, December 1978. 
IRFA : Institut de Recherches sur les Fruits et Agrumes Mimeo. 
IRHO: Institut de Recherches pour les Hluiles et 0431 Current Agricultural Research Information 

Ol6agineux System (CARIS). Di;'ectory of Agricultural
ISRA: Institut Sdnc)galais pour la Recherche Agricole Research Institutions and Projects in West Aftica 
ITA: In'titut de Technologic Alimentaire - Pilot Project 1972-73. Rome: FAO, 1973. 
LNERV : Laboratoire National de I'Elevage et de la 0532 UNESCO Field Science Office for Africa. Survey

Recherche V6trinaire on the Scientific and Technical Potential of the 
ORSTOM: -*)rganization de Recherche Scientifique et Countries of Africa. Paris: UNESCO, 1970. 

Technique Outre-Mer 0589 Kassapu, Samuel. Les Dipenses de Recherche 
Agricole dans 34 Pays d'Afrique Tropicale. Paris: 

Sources: Cer tre de D6veloppement de I'OCDE, 1976. 
0010 Froyce, James K., and Robert E. Evenson. National 0814 Institut Sin6galais de Recherches Agricoles

and International Agricultural Research and (ISRA). "Compte Pr6visionnel 1987 VoletGestion." ISRA, Dakar, Stn6gal. Mimeo. 
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0815 	 ISNAR. "D6veloppement et Gestion des 
Ressources Hlumaines ! lInstitut S6n6galais de 
Recherches Agricoles." Une Etude Prliminaire. 
ISNAR, The Hague, February 1988. Mimeo. 

0852 Evenson, Robert E., and Yoav Kislev. investment 
in AgriculturalResearch and Extension: A Survey 
of International Data. Center DiscuIssion Paper 
No. 124. New Haven, Connecticut: -conomic 
Growth Center, Yale University, August 1971. 
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Research in West Africa." II:PII,Washington, 
D.C., February 1986. Mimeo. 
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Se !cted Countries. Rome: FAO and UNDP, 1984. 
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Manhattan, Ka:sas, 13-16 October 1985. 

0654 Office de la Recherche Scientifique et Technique 
Outre-Mer (ORSTOM). Rapport dActivit6 1967. 
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Seychelles
 

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 3 2 5 23 
1984
1985 0 0 5 5 3 8 445 
i986 

1960-64: 
 196F-69:
 

Expenditure LCU = Seychelle Rupees 

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:
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Personnel Comments:
 
The 1983 figure includes only crop research, while the 1985 figure can be broken down as follows:
 

Ministry of National Development 
Agricultural Department
 

Agricultural Promotion Division 

Fisheries Divisicn 


Private Tea Research 

Total 

Sources: 
0023 	 Bennell, Paul. Agricultural Researchers in Suib-

Saharon Africa: An Overvie,. Working Paper 
No. 4 The I-lague: ISNAR, October 1985. 

0445 	 Swanson, Onurton F., and Wade il1. Reeves. 
"Agricntt ral Research Eastern and Sotithern 
Africa: NI,in power anild Training." Worli Bank, 
Washington, ).C., August 1986. Mimeo. 

Additional References:
Additionalin 

0244 Commonwealth Agrictiltural Breaux (CAB).
List of' Resea 'hl orktrs inltilt,, Agric dtihin l
Sciences in iontonU.,',itheoree "Ag in tire 
Scics in the omonaltl Englnd:the ,i975.
Rcpulilic of Ireland 1975. Slough, England: CA B, 

1975. 
0279 Commonwealth Agricultural 13treaux (CAB). 

List of Researchi Wores in tire Agricultral 
Sciences in tilt, Coinmonwealth and in the 

National Expatriate 

3 0
 
2 1
 
0 2
 

5 3 

Rupublic of Ireland 1972. Slough, England: CAB, 
1972. 

0285 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Coinitnonwealtll ani in the 
Reptblic of Ireland 1969. Slough, England: CAB13, 
1969. 

0286 Connonwealth Agricultural l3ureaux (CAB). 
List of Research Workers in Agriculture, Animnal 
thcalthi an l Forestry in tl Coinuonwcalh andthe Republic of Ireland 1966. Slough England: 
(liI 1966.
CAB, 	 1960. 

0287 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal
Ietl n oestr i h tmti/ 
halth and Foreslr! in the British 
Comtnonwealth, Ihe Republic of Sudan and the 
Republic of Ireland 1959. Slotugh, England: CAB, 
1959. 



Sierra.Leone
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-6-1 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

...... 

..... 

.. 
...... 

..... 

.... 

.. 

.. 

.. 

.. 

.. 

4....46 86 

1960-64: 1965-69: 

Expendit u re LCU = Leones 

Period/Year 
Current LCU 
(millions) 

Constant 1980 
LCU (millions) 

Constant 1980 US$ (millions) 

Atlas PIPP Source 

1960-6 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
In95 
1.086 

.. 

.. 

.. 

.. 

.. 

.. 

.... 

3.142 
2.800 
.. 1... 

0.906 
0.543 

0.841 
0.504 

"" 
1.183 
0.709 

86 
466 

1960--6L 1965-69: 
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Personnel Comments: and Extension Project, and the Land and Water 
The 1985 figure includes the Rokpur Rice Development Divi,.ion. It is consistent with the 
Research Station, the Adaptive Crop Research 1984 and 1985 expenditure figure. 

1965 1968 1970 1971 1972 1974 1972 1980 1981 1982 1985 

RRRS 
VRL 3 

3 3 
1 

2 3 
2 

14 

AlIS 4 
FR&TC 
MOA/FDa 

IMB&O 

2 
4 

2 
3 
3 6 

2 

ACREpb 
LW DDc 

6 
26 

FBC/FPAS 40 37 
NUC/FA 24 29 17 42 46 29 38 

Source 286 285 532 279 431 244 243 242 68 68 86 

a.According to source 68 the resVach ac 10t10 Fisheries Division has been transferred to lourah Bay College.llca '(ity 
Year not given.

binitiated in 1971 under external financial and technical assistance from USAID and in collaboration with a 
consortium of the Southern Llnivursity, Louisiana State University, and the Njala University College.

c.Grew out of the FAO/ UN I)I' Land Resources Survey Project which terminated in the late 1970s. 

Given only scattered observations, as presented Sources: 
above, it has not been, posSible to constrUCt a time 0086 World Bank. "West Africa Agricultural 
series. It appears the universities have played an Research Review - Country Studies." World 
important role ill agricultural resea rch in Sierra Bank, Washington, ).C., 1985. Mimeno. 

0166 World Bank- West Africa Agricultural ResearchLeone. For instance, the Rk-ir Rice Research Review Team. "National Agricultural Research 
Station was developed from the NaIla University Systems (NARS): A Regional Appraisal and 
College, and the Institute of ,,arirne Biology and Selected Issues." World Bank, Washington, D.C., 
Oceanography frol tle Fot iaI Bay College. August 1986. Mimeo. 

Expenditure Conments: Additional References: 
The 1984 expenditurc figure inciutdes th," Rokpur 0010 Boyce, James K., and Robert E. Evenson. National 
Rice Research Station, the Land ,..,d Water and International Agricultural Research andExtension Progratns.New York: Agricultural 
Development Division, and the Adaptive Crop Development Council, Inc., 1975. 
lese irch and Extension Project. 0014 Judd, M. Ann, James K. Boyce, and Robert E. 

Evenson. "Investing in Agricultural Supply."
Acronyms and Abbreviations: Economic Growth Center, Yale University, New 

ACREP: Adaptive Crop Research and Extension Project f-La VOn, Connectictut, 1983. Mimeo. 
AHS: Animal Ilusbandrv Station 0016 Oram, Peter A., antd Vishva Bindlish. Resourc" 
FBC/FPAS: Foturah Bay College - Faculty (if I' re and Alhocations to National Agricuniltural Research: 
Applied Science Trends in thui 1970s. The Hague and Washington,
FR & TC: Forestry Rtsearch & lrainin Centre D.C.: ISNAR 'nd IFI'RI", November 1981.
 
I1MB & 0: Institute of Miarine iology and Oceanography 0017 ISNAR, IFA!,) & AOAD Survey of National
 
LWDL : Land and Water I)evelopment Division Agricultural Research Systems: Unpublished

MOA/FD: Ministry of Agriculture - Fisheries I)ivision Questionnaire RespIonses. ISNAR, The Ilague,
 
NUC/FA : Njala University ('olleg.,e - Ficulty Of 1985.
 
Agriculture 
 0023 Bennell, Paul. Agricultural Researchers in Sub-
RRRS : Rokpur Rice Research Station Saharan Africa: An Overview. Working Paper
VRL : Veterinary Research Laboratory No. 4. The Hague: ISNAR, October 1985. 
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0068 	 Conte, Stephan. "West Africa Agricultural 
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Report." World Flank, Washington, D.C., 1985. 
Mimeo. 

0073 	 Oram, Peter A., and Vishva Bindlish. 

"Investment in Agricultural Research in 

Developing Countries: Progress, Problems, and 

the Determination of Priorities." IFIRI, 

Washington, D.C, January 1984. Miimco. 


0088 Swanson, Burton E., and Wade 1I.Reeves. 

"Agricultural Research West Africa: IManpower 
and Training." World Bank, Washington, D.C., 
November 1985. Mimeo. 

0089 Oram, I'eter. "Report on National Agricultural 
Reseaich in West Africa." I t RI, Washington, 
D.C., February 1986. Minimo. 
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Workshop ornAg'ricultural R'seapch 
Administration, Nairobi, Kenya, 27 30 /on' 1977. 
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AAASA and II)RC, August 197). 

0165 	 Evenson, R.F., and Y. Kislev. Asticultural 
Research and Productivit/. New I laven: Yale 
University Press, 1975. 

0175 Cooper, SIt.G.C. Agricultural Research in 
Tropical Africa. Kimpala: East African 
Literature Bhreau, 1970. 

0242 Commonwealth Agricultural lureaux (CAFB). 
List of Research Workers in Aricultural Sciences 
in til Con mon aIt/i 19S1. Slough, England: 
CAB, 1981. 

0243 	 Commonwealthl Agricultuiral IBurteaix (CAl1). 
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Sience 1'(licy Studies aind )tciuments No. 31. 
Paris: UNESCO, 1974. 

0271) 	 Commnniwealth Agricutfural Bureaux ((?AIB). 
list of Research Wiorkers in f/it' Agricult it ra' 
Sciences iti tihe Commonwealth and iti the 

Republic of Ireland 1972. Slough, England: CAB, 
19"2.
 

0285 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.
 

0286 Commonwealth Agricultural Bureaux (CAB).
 
List of Research !,Vorkers in ,1griculutre, Animal 
Health and l-orestry ii the Commonwealth and 
in the Republic of Irheland 1966. Slough, England: 
CAB, 1966. 

0287 	 Commonwealth Agricultural Burea, x (CAB). 
List of Rescarch WVorker: in Agriculture, Aaimal 
thalth and Forestry in the British 
Cornt on wealth, fit, Republic of Sudan ani the 
Republic of Iefand 1959. Slough, England: CAB, 
1959. 

0360 	 Cooper, St.G.C. "Towards Trained Manpower for 
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Agricultural Sciences in Africa (AAASA), Addis 
Ababa, 29 August-4 September 1971. 
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Research Institutions at Projects in West Africa 
--Pilot Project 1972-7,3. Rome: FAO, 1973. 

1532 	 UNESCO Feld Science Office for Africa. Survey 
on the Scientific and Technillical Potential of the 
Coon tries of AIrica. Paris: UNESCO, 1970. 

0589 	 Kassapu, Samuel. I.s l.):,ense.s de Recherche 
Agricohil duns 3.1 Paits d'Afrique Tropicale. Paris: 
Centre d e I)veloppemernt Lie'OCDE, 1976. 

065.1 	 Webster, B.N. nllex of Agricultural Research 
Institutions and Statins in Africa. Rome: FAO, 
n.d. 

0852 	 E-venson, Robert E., and Yoav Kislev. Itvestment 
in AgricurlturalRcsearc and Extension: A Survey 
of Internta ional Data. Center Discu ssion Paper 
No. 124. New I laven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 	 Evcnson, Robert E., and Y'oav Kislev. "Iivestment 
in Agricultural Research and Extension: A Survey 
of International Data." lconomic Development 
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Singapore
 

Perp.onnel 

Period/Year 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

1980 

1981
 
1982 

1983
 
1984 
1985 
1986 

1960-64:1960 

Expenditure 

Period/Year 

1960-64 
1965-69 
1970 
1971
 
1972
 
1973
 
1974 
1975
 
1976 
1977 
1978 
1979 
1980 
I981 
1982 

198,. 

11985 
1986 

PhD MSc BSc Subtotal Expat Total Source 

1 4 3 8 .. 8 715 
8 10 

.... 
.. .10 1.. 10 

..... 

.. 

.. 

.. 

.... 
.. 

.. 

.. 
.. 

.. 

1965-69:1968 

LCU = Singapore Dollars 

Current 1,CU
(millions) 

Constant 1980 
LCU (millions) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

0.5.10 
3.673 

1.087 
6.891 

0.499 
3.166 

0.628 
3.984 

715 
10 

1960-64: 1960 1965-69:1968 
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Personnel Comments: - Regional Office for Asia and the Far East, 
The 1960 figure refers to the Central Experiment September 1962. 

ion of the Department of Primary Products. 
According to source 10, the figures include a greatdeal of fisheries research. It probably accounts for 0027 

Additional References: 
Harvey, Nigel, ed. Agricultural ResearchCentres: A lWorldlDirectory of Organizotions and 

most of the agricultural research carried out in Prosranites. Seventh Edition, To Volumes. 
the country. Ilarlow, U.K.: Longman, 1983. 

0010 

0715 

Sources: 
Boyce, James K., and Robert E. Evenson. National 
and International Agricultural Research and 
Extension Programs. New York: Agricultural 
Development Council, Inc., 1975. 
Chang, C.W. FAO Direitory of Agricultural 
Research Instittides and Experiment Stations in 
Asia and the Far East. Bangkok, Thailand: FAO 

0716 

0852 

Chang, C.W. FAO Directory of Agricultural 
Research Institueis and Experioncn t Stations in 
Asia and the Ear East, Supplenient. Bangkok, 
Thailand: FAO - Regional Office for Asia and 
the Far East, May 1963. 
Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of Internationall)ata. Center Di sciission Paper 
No. 124. New Ilaven, Connecticut: Economic 
Growth Center, Yale University, Atgust 1971. 



Solomon Islaads
 

Personnel 

Period/Year 

1960-64
 
1965-69 

1970 

1971 

1972
1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985
1986 


1960-64: 

Expenditure 

Period/Year 

1960-64
 
1965-69 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

10)82 

133 

19 4 

1985 

1986 


1960-64: 

PhD MSc BSc Subtotal Expat Total Source 

.. 7 723
 
..... 	 6 723
10 723
 

1..7 723
 
.... - 723
 

.. 

.... 6 723
 
.. 9 723
 

... 10 723
 

.. 10 723
 
119. 723
 
11 723
 

..... 11 723
 
.. 11 723
 

12 723
 
... 8 723
 

.. 	 13 723
 
13 723
0 3 	 9 138 723/771
 

1965-69: 1966, 67, 68 &69
 

LCU Solomon Islands Dollars 

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

0 .093 0.248 	 0.276 0..437 723
 
0.101 0.230 0.257 0.407 723

0.089 0.197 	 0.219 0.347 723
 
0.336 0.690 	 0.770 1.218 723

C.276 0.549 0.612 0.969 723
 
0.104 0.175 	 0.195 0.309 723

0.160 0.265 0,296 0.468 723
 
0.177 0.280 	 0.312 0.495 723
 
0.295 0.410 0.457 0.724 723

0.250 0.318 0.355 0.562 723
 
0.451 0.525 0.585 0.927 723
 
0.314 0.314 0.350 0.555 723
 
0.322 0.281 0.313 0.496 723
 
0.21 0.168 	 0.188 0.297 723

0.443 C.328 0.366 0.579 723

0.326 	 .. 723
 

723
0.775 	 .. 
723
1.205 


1965-69:1965, 66, 67,68 & 69
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Personnel Comments: (1983: 2 researchers, source 17; 1987: 1 researcher,
The personnel indicators include the Department source 808), and Lever Solomons Limited (1987: 1 
of Research of the Ministry of Agriculture and researcher, source 808).
 
Lands only (source 808). Not included are the
 
Fisheries Div.sion (1983: 3 researchers, source 17) Expenditure Comments:
 
and the Forestry Division (1982: 1 researcher, The expenditure indicators include the 
source 27) of the Ministry of Natural Resources. Department of Research of the Ministry of
Also not included are three private companies Agriculture and Lands only. The table below 
which undertake agricultural research, namely, provides additional information concerning
Solomon Rice Company Limited (1983: 1 forestry and fisheries research expenditures in
researcher, source 17, ceased operations in 1986, thousands of LCUs (source 723). 
source 808), Solomon Islands Plantation Limited 

1965 1966 1967 1968 1969 1970 1972 

Forestry research 25.044 54.534 35.190 2.977 19.521 8.500 11.172Fisheries research 0.250 

1973 1974 1975 1976 1977 1978 1979 

Forestry research 34.750 103.550 43.600 42.822 8.467 5.218 6.00(0Fisheries research 2.100 1.000 6.500 19.000 35.501 64.000 26.000 

1980 1981 1982 1983 198-1 1985 1986 

Forcstry research 6.000 2.600 3.000 306.084 243.850 77.535 86.465Fisheries research 108.000 75.000 46.500 104.500 103.000 1253.500 1297.500 

Source* Questionnaire Responses. ISNAR, The Hague,
0723 Fernando, L.H. "South Pacific NARS Resource 1985. 

Commitment Survey." ADB and ISNAR, The 0026 Cram, Peter A., and Mark Gieben. "DocumentHague, 1987. Mimeo. Summaries." ISNAR, The Hague, 1984. Mimeo.0771 Fernando, L.H. "ISNAR/IRETA Workshop on 0027 Harvey, Nigel, ed. Agricultural Research
Pla".ning and var.agement of Agricultural Centres: A World 	Directoty of Organizationsand
Research in the South Pacific: Survey of Progranines.Seventh Edition, Two Volumes.Agricultural Research Resources." ISNAR, The Harlow, U.K.: Longman, 1983.
Hague, n.d. Mimeo. 0038 Gamble, W.K., R.M. Bourke, ind C.W. Brookson. 

South Pacific Agricultural Research Study.
Additional References: 	 Consultants' Report to the Asian Development

0016 	 Oram, Peter A., and Vishva Bindlish. Resoifrce Bank (two volumes). Manila: Asian Development
Allocations to National Agricultural Research: Bank, June 1981.
 
Trends in the 1970s. The Hague and Washington, xte Solopon rslants: Agricultural Research,
ISNAR. 
D.C.: ISNAR and IFPRi, November 1981. Extension, and Support Facilities Project. The

0017 ISNAR, IFARD & AOAD. Survey of National Hague: ISNAR, December 1982. 
Agricultural Research Systems: Unpublished 0163 	 CGIAR. "National Agricultural Research." 

CGIAR, Washington, D.C., 1985. Mimeo. 
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0243 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Worker.; in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 1973. Slough, England: CAB, 
1978. 

0244 Commonwealth Agricultural Bureaux (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 Bureaux (CAB). 
List of Research Workers in the Agrocultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 1972. Slough, England: CAB, 
1972. 

0285 	 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. 

0286 Commonwealth Agricultural Bureaux (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. 

0287 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Health and Forestry in the British 
Conmmonwealth, the Republic of Sudan and tile 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 

0808 	 Abington, J.B. Personal communication. Chief 
Research Officer, Ministry of Agriculture & 
Lands. Honiara, Solomon Islands, February 1988. 



Somalia
 

Personnel 

Period/Year PhD MSc BSc 

1960-64 

1965-69 

1970 ..... 

1971 ......
 
1972 .....
 
1973
 
1974 ..
 
1975 ...
 
1976 ..... 

1977 ...
 
1978 . .
 
1979
 
1980 0 1 9 

1981 

1982 1 2 30 

1983 .. 


1984
 
1985
 
1986 1 10 24 


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

Expenditure 

Current LCU Constant 1980 
Period/Year (millions) LCU (millions) 

'960-64 
1965-69 2'500 10.279 
1970 
1971 0.350 1.276 
1972 .... 
1973 .... 
1974 .... 
1975 .... 
1976 .. 
1977 .... 
1978 .... 
1979 .... 
1980 .... 
1981 ...... 
1982 
1983 3.560 1.434 
1984 ...... 
1985 ...... 
1986 ...... 

1960--44: 1965-69: 1966 &67 

Subtotal Expat Total Source 

8 852 
12 175 
9 532 

9 16 
24 95 
22 16 

10 10 870 
25 40 

33 33 761 
30 4 34 40 

35 .. 35 873 

LCU = Somalia Shillings 

Constant 1980 US$ (millions) 

Atlas PPP Source 

1.097 2.309 589/175 

0.136 0.287 589 

..
 

,53 0.322 40 



392 

Personnel Comments: 
These figures refer to the Agricultural Research 
Institute (ARP of the Ministry of Agriculture 
only. ARI was established in 1965. During the 
early 	seventies ARI steadily declined for lack of 
consistent support. A rejuvenation came about in 
1975 with the UNDP/FAO/ARI project to 
strengthen agricultural research (source 40). In 

7staffmembers were reported to be o
1980, 	 17 sAustralia:
training abroad. They have not been included in 
the 1980 figure. Figures for the later years may 
well include some staff on training, 

Livestock and range research is not 
undertaken by ARI, but by the Department of 
Animal Health, the Department of Animal
Production, the Trypanosoiasis C(.,rol project, 


and the National Range Agenc>. In total, about 8 
researchers were identified within these 
organizations in 1983 by soL:rce 40. They are not 
included in the indicator seies. In addition 21 
teacler-researchers at thu Fa(iflty of Agricultu.e 
and 15 at the Earilty of Ve',erinarv and Animal 
Science were reported ly source 761 for the early 
eighties. 

Expenditure Comments: 
The expenditure fi-ures refer to the Agricultural 
Research Institut' ,ARl) only. The 1966 and 1967 
figure consics mainly of foreign donor money. 
Givt n that ARI was established in 1965, it is likely 
that much of this donor money supported 
infrastructural development. Sources 589 and 40 
indicate that the 1983 figure represents 
expenditures from domestic sources only. 

Sources: 
Sources:Washington,0016 	 Gram, Peter A., and Vishva Bindlish. Resource 

Allocations to National Agricltural Research: ,Agricultural Research Institutions in the Near
Trends in the 1970s. Te Ilague and Washington, 
D.C.: ISNAR and II1'RI, Novenbc.; 1981. 

041 	 ISNAR. Report to the, Go'ierneu'nt of t11, 
Doemratie RcpCAic of Sonma ha: Dcvelopmen t If 

an 1,tricultural Research Systcn. The Ilague: 
ISNAR, November 1983. 

0095 	 FAO - CAMS. Agricultural Research inDeveh~pinig Countries - Volume I:Research 
Destltuiong Roue:riAG 1978- CARI, Researc0173 
1SJ175C
oS.. icull ural.0 19.AResearh 


0175 	 Cooper, St.G.C. Agricultural Research iii 
Tror;cal Africa. Kampala: Fast African 
Literature Bureau, 1970. 

0532 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 

0 Countries of Africa. Paris: UNESCO, 1970. 
0589 Kassapu, Sa.nuel. Les Dipenses de RechercheAgricole dans 34 Pays d'Afrique Tropicale. Paris: 

Centre de D6'veloppement de I'OCDE, 1976. 
0761 Noor, M.A., M. Abdullahi, and A.N. Alio. 

"Status of Agricultural Research inSomalia." In 
Prceedings of the Ea:;tern Africa-AC;AR 
Consultation on Agricvltural Research, pp. 16-23. 

ACIAR, 1984.0852 Evenson, Robert E., and Yoav Kislev. Jnvestmen: 
in Agricultural Research '"d Extension: A Survey 
of International Data. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0870 	 Kira, M. Agricultural ResearchManpowerTaher.AssessmentReportinonPeople's Democratic 
Republic of Yemen and Democratic Republic of 
Somalia. Cairo: FAO Near East Regional Office, 
January 1980. 

0873 	 Abdalla, Abdalla Ahmed. "Agricultural
 
Research in the IGADD Sb-Regicn and Related
 
Manpower Training." Inter-Governmental
 
Authority on Drought and Development(IGADD) and FAO, 1987. Mimeo. 

Ad. litional References: 

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

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

0026 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The Hague, 1984. Mimeo. 

0073 	 Oram, Peter A., and Vishva Bindlish. 
"Investment in Agricultural Research in 
Developing Countries: Progress, Problems,.and 
the Determination of Priorities." IFPRI, 

D.C., January 1984. Mimeo.0094 	 FAO - Near East Regional Office. Directory of 

East Region. Caire: FAO - Near East Regional 
Office, 1979. 

0163 CGIAR."National Agricultural Research." 
CCIAR, Washington, D.C., 1985. Mimeo. 

0165 Evenson, R.E., and Y. Kislev. Agricultural 

Research and Productivity.5aven:New YaleUniversity Press, i 975. 
FAO. FAO Near East Regional Studies on
Organization and Adninistration of AgriculturalResearch. Rome: FAO, 1974. 

0227 	 Australian Centre for International Agricultural 
Research (ACIAR). Proceedings of the Eastern 
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Africa-ACIAR Consultation on Agricultural 

Research, 18-22 July 1983, Nairobi, Ke. 'a. 

Australia: ACIAR, 1984. 

0266 	 UNESCO. National Science Policies in Africa. 
Science Policy Studies and Documents No. 31. 
Paris: UNESCO, 1974. 

0287 	 Commonwealth Agricultural Bureaux ('CAB). 
List of Research Workers in Agriculture, Animal 
Health and Forestry in the British 
Connonwealth, the Republic of Sudan cnd the 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 

0360 C:',per, St.G.C. "Towards Trained Manpower for 
.gricultural Research in Africa." Paper 
presented at the Conference on Agricultural 
Research and Production in Africa, organized by 

the Association for the Advancement cf 
Agricultural Sciences in Africa (AAASA), Addis 
Aoaba, 29 August-4 September 1971. 

0445 	 Swanson, Burton E., ar i Wade H. Reeves. 
"Agricuitural Research Eastern and Southern 
Africa: Manpower and Training." World Bank, 
Washington, D.C., August 198( Mimeo. 

0846 	 Alio, A.N. "Agricultural Research System in 
Somalia." Paper presented at the Second General 
Conference of AARINP.NA, Nicosia, Cyprus, 15
17 December 19; 7. 

0886 	 Evenson, Robert V., and Yoav Kislev. "lnvestment 
in Agricultural Research and Extension: A Survey 
of International Data." Economic Decelopment 
and Cultural Change Vol. 23 (April 1975): 507
521. 

http:AARINP.NA


South Africa
 

Personnel 

Period/Year 

1960-64 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1983
 
1984
1985 

1986
 

1960-64: 

Expenditure 

Period/Year 

1960-64
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974 
1975
 
1976
 
1977
 
1978 
1979
 
1980 
1981
 
1982
 
1983
 
1984 


1985
 
1986
 

1960-64: 


PhD MSc BSc Subtotal Expat Total Source 

1647 719/744 

1965-69: 

LCU = South African Rands 

Current LCU 
(millions) 

Constant 1980
LCU (mi!lions) 

Constant 1980 US$ (millions) 

Atlas PPP Source 

102.300 64.421 68.898 126.109 783 

1965-69:
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Personnel Comments:
 
The 1985 personnel indicator has been constructed as follows:
 

PhD MSc BSc Total 

Depirtme,,t of Agriculture and Water Supply 
Rescirch Institutes 

Aninl and Dairy Science 24 30 0 104 
Botanical 13 17 10 40 
Citrus and Subtr( pical 2 9 18 39 
Fruit and Fruit Technology 14 21 19 54 
Grain Crops 20 17 52 89 
Horticultural 5 13 28 46 
Plant Protection 36 31 28 95 
Soil and Irrigation 9 8 26 53 
Tobacco and Cotton 4 11 8 23 
Veterinary 19 13 52 84 
Viticultm'al and Oenological 6 7 5 48 

Subtotal 162 197 315 615 

Regional Agricultural Research Organizations 
Ea.tern Cape 2 8 4 14 
t'ree State 2 8 17 27 
I-ig hveld 4 8 25 37 
Karoo 3 7 9 19 
Natal 2 1'1 13 26 
Transvaal 2 6 13 21 
Winter Rainfall 1 12 17 30 

Subtotal 16 60 98 174 

Directorates 
Agricultural Engineing and Water Supp!y 2 9 76 87 
Agricultural lroduction Economics 0 5 41 46 
Biometric and Datametric Services 4 5 24 33 

Subtotal 6 19 141 1,6 

Total 184 276 555 1015 

Department of Agricultural Economics an- Marketing 
Directorates 

Agricultural Economh. i'rends 0 2 19 21 
Investigations 0 1 12 13 

Subtotal 0 3 31 34 

Department of Enr'ironmental Affairsa 
Research Institutes 

Sea Fisheries 78 
South African Forestry 45 

Subtotal 123 

(continued on next page) 
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PhD MSc BSc TotZl 

Council for Scientific and Industrial Researcha
 
Research Institutes
 

National Food Research Institute 
Nationai Institute for Water Research 77 
Nationai Research Institute for OLtanology 	 113 

75National Timber Research Institute
 
South African Wool and Textile Research
Institute 

22Sugar Melting Research Institute 
20 

Subtotal 
341 

Total 	 1513 

Faculties of Agriculture and Veterinary Scienceb 58 30 36 1 4 

Grai.d Total 
1637 

a. The figures for the research fistitutes affiliated to the Department of Environmental Affairs and the Cothn:il forScientific and Industrial Research are taken from source 744. All ether figures are extracted from source 719.b. R is assume. that faculty men bers s,)ent one-third of their time on research.
 
Expenditure Comments: 
 Extension Prigrams.New York: Agr'iculturalOn the basis of information given by source 783, Development Council 1,.c., 1975.total 	'State' expenditures on agricultural researc1, 0027 	 Harvey, Nigel, ed. Agricultural Research

(both commiodity-specific and related to Centres: A World Directory of Organizationsandagricltura oo w d eatedtoyspeifias be102Programmesagricultural resohces) was estimated 	 Seventh Edition, Two Volumes.to be 	102.3 Harlow, U.K.: Longman, 1983.million Rands in 1984. 0165 	 Evenson, R.E., and Y. Kislev. Agricultural 
Re.rarch and Productivity. New Haven: YaleSources: University Press, 1975.0719 	 Republic of South Africa - Department of 0287 Commonwealth Agricultural Bureaux (CAB).
Agriculture and Water Supply. Official List of 
 list of Research Workers in Agriculture, AnimalProfessional and Research Workers, Lecturing Health and Forestry in the 13ritishStaff, Extension and Other Worktrs in the Commonwealth, the Republic of Sudan and theAgricultural Fields, April 1985. Pretoria: Republic of Ireland 1959. Slough, England: CAB,Department of Agriculture and Water Supply, 1959.1985. 0637 	 Department of Agricultural Technical Services0744 	 Professional and i..ormation Publishing Division (DATS). Agricultural Research 1968: Part IILongman House. Agricultural Research ,'entres: 	

- 4 & 
5. Registered Projects, and Research Workers.A World Directory of Organizations and Republic of South Africa: DATS, n.d.Programmes. Eighth Edition, Two Volumes. 0638 	 Department of Agricultural Technical ServicesHarlow, U.K.: L.ongman, 1986. (DATS). Agricultural Research 1968: Part I 1, 20783 	 Donovan, P.A , and M.G. Lynas. :'he Political, & 3. Interim and Final Reports on ResearchStructural and Manageria; Advantages of Projects, Summaries of Theses, and ScientificComimcdiy-Controlled Agricultural Research Publicatiors. Republic of South Africa: DATS, n.d.and Development in South Atrica." Agricultural 0852 Evenson, Robert E., and Yoav Kislev. InvestmentAdministration and Extension No. 28 (January in Agricultural Research and Extension: A Survey1988): 19-28. of InternationalDate. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic

Additional References: Growth Ce.ter, Yale University, August 1971.0010 	 0886Boyce, James K., and Robert E. Evenson. National Evenson, Robert E., and Yoav Kislev. "Investmentin Agricultural Research and Extension: A Surveyand International Agricultural Research and of International Data." Economic D-"velopment 

and CulturalChange Vol. 23 (April 1975): 507-521. 



_ _ Spain__ 

Personnel 

Period/Year PhD 

1960-64 

1965-69 ..... 

1970 

1971 ...
 
1972 

1973 ....... 

1974 

1975 .. 

1976 ..
 
1977
 
1978 ....
 
1979 ......
 
1980 ..
 
1981 ....
 
1982 .........
 
1983 

1984 ......
 
1985 ..
 
1986 ......
 

1960-64:1963 

Expenditure 

Current LCU 
Period/Year (millions) 

1960- 221.544 
1965-69 301.732 
1970 230.945 

1971 420.929 
1972 493.227 

1973 1068.480 
1974 1269.507 
1975 .... 
1976 
1977 .... 
1978 .... 
1979 .... 
1980 .... 
1981 

1982 7469.856 
1983 8328.975 
1984 ...... 
1985 ...... 
1986 ...... 

1960-64: 196 

_ _ 

MSc BSc 

....... 


...
 

...
 

1965-66: 1967 & 69 

Constant 1980 
LCU (millions) 

1549.259 
1403.021 
942.633 


1594.428 
1718.561 

3328.598 
3394.404 

5863.309 
5857.226 


1965-66:1967 & 69 

_ _ _ _ _ 

Subtotal Expat Total Source 

589 514 
511 661/659 
484 659 
717 658 
717 658 
520 660 
592 660 

1273 657 
1224 657 

LCU - Spanish Pecetas 

Constant 1980 US$ (millions) 

Atlas PPP Source 

20.366 23.384 514 
18.443 21.177 661/659 
12.391 14.228 659 
20.960 24.066 658 
22.591 25.940 658 
43.756 50.241 660 
44.621 51.235 660 

"'
 
77.076 88.500 657 
76.996 88.408 657
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Personnel Comments: 
The table below gives a breakdown of the total 
number of researchers into 'Administraci6n 
Pf[blica' (the non-university sector), and 

1963 1967 1969 1970 


Adrministraci6n 
PHblica 537 549 355 393 

a
Ensefianza Superior 52 41 76 91 

Total 	 589 590 431 484 

Source 514 661 659 659 

'Ensefianza Superior' (the university sector). The 
fluctuations observed in the earlier years could 
well be due to changes in coverage from one 
source to another. 

1971 1972 1973 1974 1982 1983
 

565 533 444 506 972 889 
152 184 76 86 301 335 

717 717 520 592 1273 1224 

658 658 660 660 657 657
 

a. 	 To express the original figure in full-time equivalents, it was assumed that university researchers spent, on 
average, one-third of their time on research. 

Expenditure Comments: 
The table below gives an overview cf how the expenditure indicators have been constructed. 

Administraci6ni I'Oblica 
Ensefianza Superior 

Total 

Source 

Administraci6n Piblica 
Ensefianza Superior 

Total 

Source 

Sources: 

1963 1967 1969 1970 1971 

213,740 401.600 176.794 206.920 370.080 
7.804 7.200 17.870 24.025 50.849 

221.5-1,1 408.800 194.664 230.945 420.929 

514 661 659 659 658 

1972 1973 1974 1982 1983 

459.353 1(23.180 1225.547 6697.820 7380.380 
33.874 45.300 43.960 772.036 948.595 

193.227 1068.480 1269.507 7469.856 8328.975 

658 

0514 	 OECD. A Study of Resources Dlz,oted to R&D i 
OECD Member Countries in 196.3/64, 
JItcrnational Statistical Year for Research and 
Developmnenit -- Voluime 2: Statistical Tables tmmd 
Notes. Paris: OECD, 1968. 

0657 	 Instituto Nacional Lie Estadistica (INE). 
Estadistic, sobre las Actividades en 

660 660 657 657 

Investigaci6u Cientifica y Desarrollo 
Tecizohiico: Aios 1982 y 1983. Madrid: INE, 1986. 

)658 Ministerio Le Planificaci6n del De,;arrollo -
Instituto Nacional de Estadistica (INE' 
Estadlstica sobre las Actividades en 
lnvestigacidn Cientifica y Desarrollo 
Tecnoldgico: Afios 1971-72. Madrid: INE, n.d. 

0659 	 Instituto Nacional de Estadistica (INE).
Estadfstica sobre las Actividades en 
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lnvestigaci6n Cientqfica y Desarrollo 
Tecnol6gico: Afios 1969 y 1970. Madrid: INE, 1973. 

0660 	 Ministerio do Economia - Instituto Nacional do 

Estadistica (INE). Estadifstica sobre las 

Actividades en Investigacin Cientifica y 

Desarrollo Tecnoldgico: Afios 1973--974. Madrid: 

INE, 1978. 


0661 	 Patronato 'Juan do laCierva' - Consejo ,uperior 

de Investigaciones Cientificas. Encuesta sobre 

Actividades de Investisaci6n Cientifica y 

Ticnica en L'spara en 1,967. Madrid: Consejo 

Superior dc Investigaciones Cientificas, 1970. 


Additional Reference'-: 
0010 	 Boyce, Jam.,s K., and Robert E.Evenson. National 

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

0021 OECD. OECD Science and Tcchnology Indicators. 
Paris: OECD, 1984. 

0022 UNESCO. Statistical Yearbook 1983. Paris: 
UNESCO, 1983. 

0027 	 Harvey, Nigel, ed. Agrictiltural Research 
Centres: A World Directory of Organizations and 
Programmnes. Seventh Edition, Two Vol umes. 
Harlow, U.K.: Longman, 1983. 

0165 	 Evenson, R.E., and Y. Kislev. Aricultural 
Research and Productivity. New I laven: Yale 
University Press, 1975. 

0407 	 Centre Intel lational Id Ila,tes EtiL1 s 
Agronomiques MO diterran0ennes. "SOminaire sur 
lOrientation et l'Organisation de laRecherche 
Agronomique dans les Pays du Bassin 
M6diterran~en, Istanbul, 1-3 December 1986." 
Centre International do I lautes Etudes 
Agronomiques M6diterranmennes, l'aris, December 
1986. Mimeo. 

0410 	 Moreno, Jesfis. "La Recherche Agricole ei 
Espagne." Paper presented at the SOminaire sur 
lOrientation et lOrganisation de laRecherche 
Agronomique dans les Pays di, Bassin 
Mditerranen, Centre International do Hautes 
Etudc, Agronomiques M!diterranden nes, Istanbul, 
1-3 December 1986. 

0422 	 Casas, Joseph. "Les Ressources 1lumaines et 
Financires dans les Pays du Bassin 
M 6diterranSen." Preliminary table. ISNAR, The 
Hague, 1986. Mimeo. 

0473 	 OECD. Science and Technology Indicators: Basic 
Statistical Series - Volume A: The Objectives of 
Government R&D FTnding 1974-1985. Paris: 
OECD, May 1983. 

0474 	 ,ECD. Science and Technolgy Indicators: Basic 
Statistical Series - Volume A: The Objectives of 
Government R&D, 1969-1981. Paris: OECD, July 
1981. 

0509 	 OECD. Survey of the Resources Devoted to R&D 
by OECD Member Countries, International 
Statistical Year 1971 -Volume 5: Total Tables, 
Statistical Tables and Notes. Paris: OECD, 
August 1974. 

0510 	 OECD. International Survey of the Resources 
Devoted to R&D in 1967 by OECD Member 
Countries, £tatistial Tables and Notes - Volume 
5: Total Tables. Paris: OECD, August 1970. 

0511 	 OECD. InternationalSurvey 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. 

0512 	 OECD. Surveil 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.
 

0513 OECD. International Surey of the Resources
 
Devoted to R&D by OECD Member Countries, 
International Statistical Year 1975 -
Internationil Volume: Statistical Tables and 
Notes. Paris: OECD, March 1979. 

0530 	 OECD. OECD Science and Technology lnai,-ator' 
No. 2 - R&D, Invention and Competitiveness. 
Paris: OECD, 1986. 

0538 	 OECD. Country Reports on the Organisationof 
Scientific Research: Spain. Paris: OECD, June 
1964. 

(:539 	 OECD. Reviews of National Science Policy: 
Spain. Paris: OFCD, 1971. 

0540 	 Ministerio de Agricultura y Pesca - Instituto 
Nacional do Investigaciones Agrarias. 
Agricultural Research. Madrid: Ministerio do 
Agricultura y Pesca, 1981. 

0574 	 OECD. Intellectual Investment in Agriculturefor 
Econonic and Social Developmnent. 
Documentation in Food and Agriculture No. 60. 
Paris: OECD, 1962. 

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

0602 	OECD - STIID Data Ban~k. "R&D Expenditure in 
the Higher Education and Private Non-Profit 
Sectors." Tables. OECD, Paris, April 1987. 
Mimoo. 

0707 	OECD - STIID Data Bank. "R&D Expenditure in 
the Higher Education and Private Non-Profit 
Sectors: Higher Education, Agricultural Sciences, 
General Universities Funds." 'Fable. OECD, 
Paris, June 1987. Mimeo. 

0708 	 OECD - STIID Data Bank. "Gross Domestic 
Expenditure on R&D: All Fields of Sciences -
Agriculture, Forestry and Fishing." Tables. 
OECD, Paris, June 1987. Mimeo. 
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0784 	 Castells, Manuel, Antonio Barrera, et al. Nuevas 
Tecnologias, Economia y Sociedad en Espana. 
Volumen 2. Madrid: Alianza Editorial, 1986. 

0852 Evenson, Robert E., and Yoav Kislev. Invstment 
in AgriculturalResearch and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0862 	 "Science in Iberia: A Renaissance in the Making." 
Nature Vol. 324 (27 November 1986): 313-328. 

0886 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Research and Extension: A Survey 
of International Data." Economic Devel'nment 
and Culhural Change Vol. 23 (April 1975): 507
521. 



Sri Lanka
 

Personnel 

Period/Year PhD 

1960-64 

1965-69 40 

1970
 
1971 53 

1972
 
1973
 
1974 53 

1975
 
1976
 
1977 68 

1978 

1979
 
1980 68 

1981 

1982
 
1983 67 

1984 ..
 
1985
 
1986 ..
 

1960-64:1960 


Ex".ndit u re 

Current LCU 
Period/Year (millions) 

1960-64
 
1965-69 13.188 

197() 18.551 

1971 18.120 

1972
 
1973 19.634 
1974 21.824 

1975 24.610 

1976 28.850 

1977 43.760 

1978 52.680 

1979 64.540 

1980 75.400 

1981 ......
 
1982
 
1983 130.458 
1984 ...... 
1985 ...... 
1986 .... 

1960-64:1960 

MSc BSc 

20 30 


31 63 


32 64 


58 121 

..
 

63 110 

.. 

116 208 


1965-69: 1965 &68
 

Constant 1980
 
LCU (millions) 


43.801 
56.905 
54.090 


49.959 
44.721 

47.146 
50.79' 
66.404 
72.964 
77.479 
75.400 

87.263 

1965-69: 1966, 67, 68 & 69
 

Subtotal Expat Total Source 

... 51 287/286
90 90 286/285
 

147 147 279
 

149 149 244
 

247 24"7 243
 

24"1" 24'1 242
 

39'1' 39"1 34
 

LCU = Sri Lanka Rupees 

Constant 1980 US$ (millions) 

Atlas PPP Source 

2.533 11.325 877
 
3.291 14.713 877
 
3.128 13.985 877
 

2.889 12.917 877
 
2.586 11.563 877
 
2.726 12.190 265/297/877 
2.937 13.133 265/297 
3.840 17.169 265/2 7
 
4.219 18.865 265/297 
4.480 20.033 265/297 
4.360 19.495 265/297 

5.046 22.562 34
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Personnel Comments: of new institutes, make it difficult to present a 
Agricultural research in Sri L, nka is executed by consistent time series. The table below gives a 
numerous aigricultural research institutes related breakdown of the total number of research 
to many different ministries. Various scientists at the institutional level. The subtotal 
reorganizations over 	 time, including the creation figure rep:.esents the indicat-,r series. 

1958 1960 1965 1968 1971 1974 1977 1980 1983 

MADR/DO0A 
MI/TRI 
MPI/RI,1 
MCI/CRi 
MLLD/FD,'FRI 
N1RD/DA IlI/VI;a 

13 
6 
7 
9 
4 
2 

1151 
1i01 
11l 

191 
141 
l31 

"1 
20 
1 
9 
3 
5 

43 
18 
11 
9 
3 

21 

47 
25 
34" 

8 
5 

28 

57 
25 
34 
8 
5 

20 

129 
29 
26 
20 
4 

39 

130 
31 
20 

2 
3 
3 

258 
31 
31 
37 
4 

30 

Subtotal 4j [511 74 105 1,17 49 217 24 391 

MLLD/ID/LUD 
NIF/NtARA 
NIADR/SRI 
MADR/DNIFC 
MA DR/ ARTI 

1 7 I1 
33 
11 
23 
37 

3ource 287 2';7 286 285 279 244 243 242 34 
2'-6 

estimated or constructed by mithors. 
a. Unil 1977 W.I [/\'RI was; reported to he tnder the jurisdication of DOA. 

Jr a,:ditioi, anotho r 151 teacher-researchers 
witlh thle nivesity secttor, involved i.1 pa rt-
tin, agrictultural rusc,,,t.ch, are reportd by so'irces3im4agid 72 fr tea r hSR.

34 and 732 for the vea r 1 '. 


Expenditure Comments: 
The expenditure figures ha xe been constructed as 
shown on tile next page. 

Acronyms and Abbreviations: 
ARTI: Agricultural Research and Training Institute 
CC Cashew Corporatio.i 
CRI : Coonutt Resea'ch Instiitte 
DAI I: Department of Animal Prodtctior and Health 
DMEC: Departn.,it of noirir I\port Crops
DOA : Department of Ag riculture 
FRI : Forestry Re e'arW nhW IItte 
ID : Irrigation Department 
LUD : Land Use Division 
MADR: Miiiiqry of Agric,,ltiral Development and 

Resea rcth 
NICI : Ministry of Coconut I ;dustries 
MF : Ninistrv of Fisheries 
MLLD: Ministry of Lands and Land DoVel opmet
MPI : Ministry of Plantation Industries 

NIRID: Nhini sry of Rural Industrial Development 
NARA: National Aquatic Resources Agency
RRI 	 Rubber Research InstituteI Supar Research Institute
 
TC :Tobacco Company
 

TRI : Tea Research Institute 
VRI 	 Veteriixary Research Institute 

Sources: 
0034 	 Joint Review Group: Agricultural Research
 

Group, Sri Lanka, and ISNAR. Report to the
 
Goz'ernni'nt of Sri Lanka: The Agricuiltural
 
Research Sy.stem in Sri Lanka. The Hague: 
ISNAR, June 198-. 

0242 Conimomwealth Agricultural IBureaux (CAB). 
List of Rc. eureh lVork'rs ill A,?ricultiral Sciences 
in the ConionmmcalthI1981. tio lixl, E1nk'gld: 
CAB, 	 1981. 

0243 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commolnweallth and in the 
Repnbli, of Ireland 1978. Slotigh, England: CAB,
1978. 

0244 	 Commonwealth Agricultural Bireaux (CAB). 
List of Research Workers in the Aricnltural 
Scieces ill the Comitl0 weilth and in the 

http:rusc,,,t.ch
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Research Expenditures 

1966 1967 1968 1969 1970 1971 1973 1974 

MADR/DOA 1.634 2.607 4.055 5.553 6.391 5.949 6.326 6.SI4 
MPI/TRI 
MPI/RRI 
MCI/CRI 

4.920 
1.670 
1.359 

4.739 
1.903 
1.262 

3.551 
1.771 
1.489 

3.148 
1.975 
1.771 

4.004 
2.905 
1.984 

4.157 
2.763 
1.657 

2.368 
3.704 
3.296 

3.842 
3.385 
4.014 

MLLD/FD/ 
FRI 0.038 0.041 0.044 0.073 0.057 0.143 0.140 0.161 

NIRID/DAPI I/
VRI [1.3941 12.0611 12.7271 12.9681 13.2101 13.4511 [3.8001 13.9681 

Subtotal 11.015 12.613 13.637 15.488 18.551 18.120 19.634 21.824 

MLLD/ID/ 
LUD 

MF/NARA 
MADR/SRI 

LD.568 
0.110 

0.800 
0.110 

0.874 
0.098 

0.930 
0.141 
0.336 

1.000 
0.159 
0.269 

1.033 
0.313 
0.284 

1.711 
1.097 
0 174 

1.645 
3.106 
0.762 

MADR/DMEC 
NIADR/ARIT 

0.017 
0.731 

0.483 
1.395 

CC 
TC 0.020 0.252 0.263 

SOUrce 877 877 877 877 877 877 877 877 

1975 1976 1977 1978 1979 1980 1983 

MADR/IDOA 
MI'/1RI 
MP/lRId 

9.050 
5.150* 
3.160" 

9.62(0 
5.140" 
3.590, 

23.61(1 
5.060 
4.,121 

28.310 
6.8-10 
6.910 

36.180 
9.870 
4.720 

35.310 
10.360 

7.200 

,18.870 
24,865 
12.927 

MCi/CRI 12.6701" 2.850* 3.0(05 4.051) 5.960 7.090 33.325 
MLLD/IFD/ 

FRI 0.41 0.4170* 0.650 0.6-10 0.690 0.800 1.724 
MRID/DAP-I/ 

VRI 4.1410 7.180 6.970 5.930 7.120 14.640 8.747 

Subtotal 24.610 28.850 43.760 52.680 64.540 75.400 130.458 

MLLD/ID/
LUD 2.592** 4.250 

MF/NARA 
MADR/SRI 

3.079** 
2.250* 2.810 2.620* 2.970* 2.940* 2.930* 

9.000 
12.500 

MADR/DMIEC 
MADR/ARIT 

2.790 
2.520 

3.220 
2.880 

2.280 
1.610 

2.900 
2.030 

5.34(0 
3.160 

9.680 
4.180 

8.950 
12.6-10 

CC 0.000- 0.100" 0.0.10 0.080* 0. 110* 0. 1 0" 
TC 0.483** 

Source 297 297 297 297 297 297 34 
265* 
877 * 

265* 265* 265* 265* 265* 

[I = estimated or constructed by authors. 
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Republic of Ireland 1975. Slough, England: -AB, 
1975. 

0265 	 Herath. H.M.G., and Y.D.A. Serianayake. "A 
Study of the Financial and Human Resources in 
Plantat'on Crops Research in Sri Lanka." Journal 
of Agrarian Studies Vol. 3, No. 2 (1982): 96-109. 

0279 	 Corn-nr iwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Conmonwealth and in the 
Republic of Ireland 1972. Slough, England: CAB, 
1972. 


0285 Commonwealth Agricultural Bureaux (CAB). 

Lis' of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 1969. Slough, England: CAB, 
1969. 

0286 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Heal.ih and Forestry in the Commonwealth and 
in the Republic of Ireland 2966. Slough, England: 
CAB, 1966. 

0297 	 Senanayake, Y.D.A., and H.M.G. Herath. 
"Resource Allocation to Agricultural Research in 
Sri Lanka." In Resource Allocation to 
Agricultural Research. Proceedings of a 
workshop held in Singapore 8-10 June 1981. 
edited by Douglas Daniels and Barry Nestel, pp. 
60-67. Ottawa: IDRC, 1981. 

0319 	 Bengtsson, B. "Agricultural Research in Sri 
Lanka." In Strengthening National Agricultural 
Reseaich. Report from a SAREC workshop, 10f-17 
September 1979, edited by IB)Bengtsson and 
Getachew Tedla, pp. 123-137. Sweden: SAREC, 
1980. 

0877 	 Liyanage, Shantha, T.Wijesinghe, N. 
Anbalagan, and S. Peiris. A Survey of the 
Expenditure on Research enI Experimtental 
Developnent in Sri Lanka 1966-1975. Colombo: 
National Science Council of Sri Lanka, 
September 1977. 

Additional References: 
0010 	 Boyce, James K., and Robert E. Evenson. National 

cnd Internatio;ial Agricultural Research and 
Extension Programs. New York: Agricultural 
Development Council, Inc., 1975. 

0014 	 Judd, M. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

0016 	 Oram, Peter A., and Vishva Bindlish. Resource 
Allocations to National Agricultural Research: 
Tre-; ; in !he 1970s. The Hague and Washington, 
D.C.. .3NAR and IFPRI, November 1981. 

0017 	 ISNAR, IFARD & AOAD. Survey of National 
Agricultural Research Systems: Unpublished 

Questionnaire Responses. ISNAR, The Hague, 
1985. 

0018 	 Daniels, Douglas, and Barry Nestel, eds. 
Resource Allocation to Agriculturai Research. 
Proceedings of a workshop held in Singapore 8-10 
June 1981. Ottawa: IDRC, 1981. 

0027 	 Harvey, Nigel, ed. Agricultura Research 
Centres: A World Directory of Organizationsand 
Programmes.Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0073 	 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.
 

0077 	 !SNAR. Human Resources Planningfor 
Agricultural Research Personnel in Sri Lanka: 
The Research Scientist Cadre. The Hague: 
ISNAR, August 1985. 

0095 	 FAO - CARIS. Agricultural Research in
 
Developing Countres - Volume 1: Research
 
Institutions.Rome: FAQ - CARIS, 1978.
 

0165 	 Evenson, R.E., and Y. Kislev. Agricultural
 
Research and Productivity. New Haven- Yale
 
University Press, 1975.
 

0176 	 Moseman, Albert, ed. National Agricultural 
Research Systems in Asia. Report cf the Regional 
Seminar held at the India International Centre, 
New Delhi, India, March 8-13, 1971. New York: 
ADC, Inc., 1971. 

0287 '?ommonwealth Agricultural Bureaux (CAB). 
List 'I Research Workers in Agriculiure, Animal 
Health aid Fore,,try in the British 
Comnonwealth, the Repultlic of Sudan and the 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 

0436 	 Patel, R.K. "Agricultural Research in Sri 
Lanka " In Proceedings of the Research Extension 
Linkage Workshop Held in Hanoi, Viet Nan, 9
13 June 1986. Rome: FAO, 1986. 

0457 Joint Review Group: Agricultural Research 
Group, Sri Lanka, and ISNAR. The Agricultural 
Research System in Sri Lanka. The Hague: 
ISNAR, October 1986. 

0715 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 Chang, C.W. FAO Directory of Agricultural 
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Asia and the Far East, Supplement. Bangkok, 
Thailand: FAO - Regional Office for Asia and 
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0852 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Research and Extension: A Survey 
of International Data." Economic Development 
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St Kitts-Nevis
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64
 
1965-69 0 1 2 3 
 .. 3 285
 
1970 ..
 
1971 ..
 
1972 ..
 
1973
 
1974 0 1 0 1 1. 244
1 
1975 ..
 
1976 .....
 
1977
 
1978 0 1 0 11 . i 341
 
1979 
1980 1 0 2 3 343 
1981 5 5 342
 
1982
 
1983 0 2 3 5 5 
 115
 
198.4 1 3 2 6 6 349/354/356 
1985 ...... 
1986 .. 

1960-64: 1965-69:1968 

Expenditure LCL = East Caribbean Dollars 

Constant 1980 US$ (millions)
Current LCU Constant 198.0

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

1960-64 .. 
1965-69 .. 
1970 .. 
1971 .. 
1972 .. 
1973 .. 
1974 .. 

1975
 
1976 0.108 0.150 0.055 0.079 115 
1977 0.108 0.139 0.051 0.073 115 
1978 0.108 0.130 0.047 0.068 115 
1979 0.108 0.122 0.045 0.064 115 
1980 0.108 0.108 0.039 0.057 115 
1981 0.130 0.117 0.043 0.061 115 
1982 .... 
1983 .... 
1984 .... 
1985 .... 
1936 .... 

1960-64: 1965-69: 
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Personnel Comments: 
The figures before 1975 refer to the Ministry of 
Agriculture, and the figures after 1975 to tile 
Caribbean Agricultural Research and 
Development Institute (CARDI). Currently 
CARDI appears to be the only organization at St 
Kitts-Nevis that executes agricultural research 
(source 115). 

Expenditure Comments: 

These figures include the government 
contribution to the Caribbean Agricultural 
Research and Development Institute (CARDi) 
only. Source 115 ,ndicates that the United *tates 

AmSAIDAgency for International Development
and the European Development Fund (EDF) also 
contribute to the system, bitt i figures are 
available. 

Sources: 
0115 	 Economic Cimmission for Latin America and the 

Caribbean (ECLAC). Agricultural Research 
Policy and Management - Volumi '; I and 11. 
Papers presented -it the Workshop on 
Agricultural Research Policy and '.ma ,ement, 
26-30 September 1983, Port of Spain, Trinidad. 
Port of Spain, Trinidad: ECIAC, November 1984. 

0244 	 Commonwealth Agricultural Bureaux (CAB). 
List of Reseaich Workers in the Agricultural 
Sciences in the Cominmonwealth and in the 
Republic of Ireland 1975. Slough, Englan,': CAB, 
1975. 

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

0341 	 Caribbean Agricultural Research and 
Development Institute (CARD!). Annual Report 

1977-1978. St. Augastine, Trinpiad & Tobago:
 
CARDI, November 1978.
 

0342 Caribbean Agricultural Research a, u
 
Development Institute (CARDI). CiiPDI 19761981: Report of the Chairnan.St. Augustine, 
Trinidad & Tobago: CARDI, 1982. 

0343 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
1980. St. Augustine, Trinidad & Tobago: CARDI, 
1981. 

0349 	 Caribbean Agricultural Research andDevelopment Institute (CARDI). Annual Report
1983-1984 - Leeward Islands Unit. CARDI, 1984. 

0354 	 Caribbean AgiicultUral Research and 
Development Institute (CARDI). Annual Report 
Research and Development 1983-84: Highlights. 
St. Augustine, T,inidad: CARDI, 1984. 

0356 	 Caribbean Agriraitural Research and
Development Institute (CARDI). Research and 
Deveh,pment Suntmary 1983-84. St. Augustine, 
Trinikad: CARDI, 1984. 

Additional References: 
0279 Commonwealth Agricultural Bureaux (CAB). 

List of Research Workers in the Agricultural 
Sciences in the Coinnt,.,wealth and in the 
Republic of Ireland 1972. Slough, Eng>ind: CAB, 
1972. 

0287 	 Comnmnvealth Agricultural Bureaux (CAb). 
List of Research Workers in Agriculture, Animal 
Ilealth and Fore,,try in the British 
Comnonwealth, the Republic of Sudan and m'; 
Repulic of Ireland 1959. Slough, England: CAB, 
1959. 

0353 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Paper Presented 
at a Meeting of the Governing Body of CARDI on 
January ?9, 1982, Basseterre, St. Kitts. St. 
Augustine, Trinidad: CARDI, 1982. 

0355 	 Carribbean Agricultural Research and 
Development Institte (CARDI). Research and 
Development Summary 1982-83. St. Augustine, 
Trinidad: CARDI, 1983. 



St Lucia
 

Personnel 

Period/Year PhD 

1960-64
 
1965-69 1 

1970 ..
 
1971 1 

1972
 
1973
 
1974 2 

1975 ..
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1983 6 

1984 

1985 .. 

1986 ....
 

1960-64: 

Expenditure 

Current LCU 
Period/Year (millions) 

196044 ....
 
1965-69 ....
 
1970 ....
 
1971 ....
 
1972 ..
 
1973
 
1974
 
1975
 
1976
 
1977
 
47.. 
1979
 
1980 ..
 
1981
 
1982
 
1983 4.000 

1984 ....
 
1985 ....
 
1986 ....
 

MS(c BSc 

3 1 


4 6 


4 9 


5 10 

.. 
...
 

196-69:1965 & 68
 

Constant 1980
 
LCU (millions) 


3.418 


Subtotal Expat Total Source
 

5 5 286/285
 

11 11 279
 

15 15 244
 

21 21 115
 

LCU = East Caribbean Dollars 

Constant 1980 US$ (millions) 

Atlas PPP Source 

1.185 1.791 115
 

1960-64: 1965-69: 
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Personnel Comments: 
The figures for the years 1965, 1968, 1971, and 1974 
include agricultural researchers at the Ministry of 

Agriculture and at the Winward Islands BananaGrowers Association (WINBAN) which is 
headquartered at St Lucia. 

According to source 115, the 1983 figure 
includes researchers at the Ministry of 
Agriculture, WINBAN, the Caribbean 
Agricultural Research and Development Institute 
(CARDI), and a French mission. In addition, 
other sources (27 and 355, respectively) noted 9 
researchers at WINBAN in 1982 and 5 researchers 
at the St Lucia unit of CARDI in 1983. 

Expenditure Comments: 
The 1983 expenditure figure includes the 
Ministry of Agriculture, WINBAN, CARDI, and a 
French mission. 

Sources: 
0115 	 Economic Commissic-n for Latin America and the 

Caribbean (ECLAC). Agricultural Research 
Policy and Management -- Volumes I 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. 

0244 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Repnblic of Ireland 1975. Slough, England: CAB, 
1975. 

0279 Commonwealth Agricultural Bureaux (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 Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Continonivealth anmd ilmthe 
Rqublic of Ireland 1969. Slough, England: CAB, 
!969. 

0286 	Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 

Health and Forestry in the Comnmonwealth and 
in the Republic of Ireland 1966. Slough, England: 
CAB, 1966. 

Additional References:
 
0027 Harvey, Nigel, ed. Agricultural Research
Centres: A World Directory of Organizations and 

Programmes.Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0063 	 ISNAR. Report to the Board of Directors of
 
CARDI: Analysis, Evaluation and Proposals to
 
Strengthen CARDI's Regional Capacity. The
 
Hague: ISNAR, 1985.0287 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Health and Forestry in the British 
Conmonwealth, the Republic of Sudan aul the 
Republic of Ireland 1959. Slough, England: CAB, 
1959.
 

0341 	 Caribbean Agricultural Research andDevelopment Institute (CARD)). Annual Report 
1977--1978. St. Augustine, Trinidad & Tobago: 

CARDI, November 1978.
 
0342 Caribbean Agricultural Research and
 

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

0343 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
1980. St. Augustine, Trinidad & Tobago: CARDI, 
1981. 

0353 	 Caribbean Agricultural Research and 
Development Institute (CARD!). Paper Presented 
at a Meeting of tie Governing Body of CARDI on 
January 29, 1982, Basseterre, St. Kitts. St. 
Augustine, Trinidad: CARDI, 1982. 

0354 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
Research and Developmnent 1983-84: Highlights. 
St. Augustine, Trinidad: CARDI, 1984. 

0355 	 Caribbean Agricultural Research and 
Development Institute (CARD!). Research and 
Development Summary 1982-.3. St. Augustine, 
Trinidad: CARDI, 1-)83. 

9356 	 Caribbean Agricultural Rese,,rch and 
Development Institute (CARDI)). Re:;earch and 
Levelopment Summan! 19,3-S-4. St. Augustine, 
Trinidad: CARDI, 1984. 



St Vincent
 

Persunnel 

Period/Year PhD MSc ESc 

1960-64
 
1965-69 1 1 2 

1970
 
1971 	 1 1 3 

1972
 
1973
 
1974 0 0 1 

1975
 
1976
 
1977
 
1978
 
1979
 
1980 0 	 4 

1981 

1982
 
1983 0 	 3 

1984 	 0 4 2 

1985
 
1986 0 2 2 


1960-64: 	 1965-69:1965 & 68
 

Expenditure 

Current LCU Constant 1980
 
Period/Year (millions) LCU (millions) 

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: 

Subtotal Expat 	 Total Source 

4 286/285 

5 	 5 279
 

" 	 1 244
 

5 	 5 3343
 
5 342
 

4 44 115/355
 
6 6 354
 

4 1 	 5 810
 

LCU = East Carribean Dollars 

Constant 1980 US$ (millions) 

Atlas PPP Source 
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Personnel Comments: CARDI was given a decentralized structure and 
According to source 810, St Vincent (and the maintains research units in each of the member 
Grenadines) does not have a full-fledged countries.
 
agricultural research institute. Some agricultural 
 Another organization involved in 
research, however, has been conducted over the agricultural research on St Vincent is WINBAN 
last 25 years or so by tile Department of (Winward Islands Banana Growers Association).
Agriculture in collaboration with the Regional According to source 810, however, WINBAN, 
Research Centre and, after 1975, with CARDI which is headquartered on St Lucia, only
(Caribbean Agricultural Research and conducts trials at St Vincent and has no 
Development Institute). The Regional Research researchers stationed at St Vincent. 
Centre which merged with the Univciity of the The table below gives an overview of 
West Indies in 1966/67 was detached from the constructi(,n details foe the indicator series: 
university and transformed into CARDI in 1975. 

1965 1968 1971 1974 1980 1981 1983 1984 1986 

Department of 
Agricuilture 	 3 4 5 1 1-1 I11 1 M11 3

CARDI 	  - - - 4 4 3* 5 2 

Total 	 3 ,1 5 1 5 5 4 6 5 

Source 	 286 285 279 244 343 342 115 354 810 
355* 

I I = estim:.ted or constructed by authors. 

Sources: List of Research Workers in Agriculture, Animal
0115 	 Economic Commission for litin America and the Health and Forestry in tile Commonwealth and 

Caribbean (EC1,AC). A,ricnltral Rcsearch ill the Repnlylic of Ireland 1966. Slough, England:
Policy andMalageotcti - oltIts I aii 11. CAB, 1966 
Papers presented at the Workshop on 03,12 Caribbean Agricultural Research and 
Agrictultural Research Policy and Management, Development Institute (CARDI). CARDI 1976
26-30 September 1983, Port of Spain, Trinidad. 1981: Report of the Chairman. St. Atgustine,
Port of Spain, Trinidad: ECIAC, November 1984. Trinidad & Tobago: CARDI, 1982. 

024.1 	 Commonwealth Agricul tu i l urax (CAB). 0343 Caribbean Agricultral Research and 
List of Research Workers in the Agricultiral Development Institute (CARDI). Annual Report
Sciences in tile Comnomon wealth and in Ite 1980. St. Augustine, Trindad & Tobago: CARDI,
Retpb!ic of Ieland 1975. Slough, En !,a,,: CAB, 1981. 
1975. 0354 Caribbean Agrictiihral Research and 

0279 	 Commonwealth Agricultural Bureau x (CAB). Development Institute (CARDI). Annual Report
list of Research WVorkers in the ,' ,'ricu ltoral Researci and Developient 1983-84: tlighlig,"ts.
Sciences in tile Conlilonli ealtlh and in the St. Atgustine, Triinilad: CAXDI, 1984. 
Republic of Ireland 1972. Slough, England: CAB, 0355 Caribbean Agricultural Research and 
1972. Development Institute (CARDI). Research and 

0285 	 Commonwealth Agricultural Bureaux (CAB). Developnent Sinnnaryl 1982-83. St. Augustine,
List of Res.earch Worker:, in the Aricu'tltral Trinidad: CARDI, 1983. 
Scietces in tilt Commol lwealt/ and in tilt 0810 Gu nsam, Charles. Personal commntication. 
Republic of Irelnid 1969. Slough, England: CAB, Agricultural Research Officer, Ministry of Trade,
1969. Industry and Agriculture. Saint Vincent & the 

0286 Commonwealth Agricultural Bureaux (CAB). Grenadines, February 1988. 
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Additional References: 
0063 ISNAR. Report to the Board of Directors of 

CARDI: Analysis, Evaluation and Proposals o 
Strengthen CARDI's Regional Capacity. The 
Hague: ISNAR, 1985. 

0287 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Health and Forestry in the British 
Conmonwealth, the Republic of Sudan and the 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 

0353 	 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. 

0356 	 Caribbean Agricultural Research and 
Devclopment Institute (CARDI). Research and 
Development Summary 1983-84. St. Augustine, 
Trinidad: CARDI, 1984. 



Sudan 

Personnel 

Period/Year PhD MSc BSc Subtotal ExFat Total Source 

1960--64 .. 45 852
1965-69 .......
 52 10 
1970 
 79 3 82 175 
1971
 
1972 .. 74 2 76 
 266
 
1973
 
1974 .... 
1975 
1976 ....
 
1977 -112- 54 
 66 .. 166 252 
1978 
1979 -123- 38 161 .. 161 251

1980 .. 164 73
1981 104 60 54 218 
 218 251
 
1982 -150- 50 200 .. 200 250
 
1983 122 51 29 202 
 202 76
 
1984
 
1985 145 35 24 204 204 17

1986 129 68 51 
 248 248 710 

1960-64:1963 1965-69:1967 

Expenditure LCU = Sudanese pounds 

Constant 1980 US$ (millions)
Current LCU Constant 1980 

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

1960-64 0.384 2.018 4.260 6.148 10
1965-69 0.897 4.283 9.042 13.049 589 
1970
 
1971 1.131 3.989 8.422 12.154 252 
1972 1.419 4.480 9.459 13.651 252 
1973 1.337 3.610 
 7.621 10.999 252

1974 1.519 3.250 6.861 9.901 252 
1975 1.586 3.152 6.654 9.604 252

1976 2.200 4.232 8.936 12.896 252 
1977 
 2.697 4.946 10.441 15.069 252
 
1978 2.938 4.610 
 9.733 14.047 252
 
1979 3.262 4.074 
 8.600 12.41) 445
 
1980 5.947 5.947 12.556 18.120 445 
1981 5.930 4.733 9.992 14.420 445
 
1982 6.314 
 4.360 9.206 13.286 445
 
1983 7.170 3.739 7.892 11.390 445
1984 8.452 3.675 7.758 11.197 445 
1985
 
1986
 

1960-64:1961 1965-69:1966 
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Personnel Comments: 
These figures refer to the Agricultural Research 
Corporation (ARC) only. ARC was created ixn 1967 
out of the Research Division of the Ministry of 
Agriculture to investigate the scientific basis of 
crop production in the Sudan (source 709). In 
1975 the research functions of the Food 
Processing Centre, Fisheries and Marine Biology, 
Forestry, Range and Pastures, and Game and 
Wildlife were transferred to ARC. This caused a 
jump in the indicator series in the mid-seventies. 
From 1981 on, the indicators have also included 
the Western Sudan Agricultural Research 
Project, which falls under ARC (1983: 17 
researchers, s ,urce 76). Although nearly all 

agricultural research has been integrate, into 

ARC, 	two research organizations have remained 
outside ARC, namely, I) Animal Production 
Research Administration (1977: 29 researchers, 
source 252) and 2) Veterinary Research 
Administration (1970: 17 researchers, source 532; 

1972: 16 researchers, source 448; 1976: 73 
researchers, source 95; 1977: 35 researchers, source 
252; 1983: 69 researchers, source 817). For reasons 
of consistency, these organizations are not 
included in the indicator series. 

Expenditure Comments: 
These expenditure indicators refer to ARC only. 
For the period 1971 to 1984, sources 252 and 4,15 
indicate that the figures represent the budgeted, 
not realized, government contribution to ARC. 
Contributions foreign donors are not included.
Contributon byby foreg dofnr areceivtdinldGrowth 
From 1980 on, ARC has often received only a 

small fraction of its budgeted allocation (source 
445). Currently, donor funds appear to be 
substituting for domestic support of research. 

Sources: 
0010 Boyce, James K., and Robert E. Evenson. National 

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

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

0073 	 Oram, Peter A., and Vishva Bindlish. 
"Investment inAgricultural Research in 
Developing Countries: Progress, Problems, and 

the Determination of Priorities." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0076 Agricultural Research Corporation (ARC). List of
Research Scientists and Senior Administrators as 
on July 1983. Sudan: ARC, July 1983.
 

0175 Cooper, St.G.C. Agricultural Research in
 
Tropical Africa. Kampala: East African 
Literature Bureau, 1970. 

0250 	 Bunting, A.H., F. tHaworth, and J.D. Robinson.
 
"Report on a Visit to the Sudan, 27 March to 8
 
April 1982." ISNAR, The Hague, 1982. Mimeo.
0251 	 Lacy, W.B., L. Busch, and P. Marcotte. The Sudan 
Agricultural Research Corporation: 
Organization, Practices, and Policy 
Recommendations. Lexington, Kentucky: 
University of Kentucky, October 1983. 

0252 International Agricultural Development Service 
(!ADS). Sudan Agricultural Research 
Capabilities.New York: lADS, November 1977. 

0266 UNESCO. National Science Policies in Africa. 
Science Policy Studies and Documents No. 31.
 
Paris: UNESCO, 1974.
 

0415 Swanson, Burton E., and Wade 1-1.Reeves.
 
"Agricultural Research Eastern and Southern
Africa: Manpower and Training." World Bank,
Washington, D.C., August 1)86. Mimeo. 

0589 	 Kassapu, Samuel. Les Dipenses de Recherche 
Agricole dans 34 Pays d'Afrique Tropicale. Paris: 
Centre de D,3eloppencnt de I'OCDE, 1976. 

0710 Ministry of Agriculture and Natural Resources-
Agricultural Research Corporation (ARC). List of 
Scientific Staff and Senior Administrators. Wad
Medani, Sudan: Ministry of Agriculture and 
Natural Resources- ARC, December 1986. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investnment 
in AgriculturalResearch and Extension: A Storvey 
of International Data. Center Discussion Paper 
No. 124. New 1laven, Connecticut: EconomicCenter, Yale University, August 1971. 

Additioual 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. Mimeo. 

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

0022 UNESCO. Statistical Yearbook 1983. Paris: 
UNESCO, 1983. 

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

0026 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The Hague, 1984. Mimeo. 



415 

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

0094 	 FAO - Near East Regional Office. Directory of 
Agricultural Research Institutions in the Near 
East Region. Cairo: FAO - Near East Regional 
Office, 1979. 

0095 	 FAO - CARIS. Agricultural Research in 

Developing Countries - Vollune 1: Research 

Institutions.Rome: FAO - CARIS, 1978. 


0158 	 ISNAR. Improving the Management of 

Agricultural Research: Report and 

Reccmmendations for the Agricultural Research 

Corporationof Sudan. The Hague: ISNAR, 

February 1984. 


0163 CGIAR. "National Agricultural Research." 

CGIAR, Washington, D.C., 1985. Mimeo. 


0165 	 Evenson, R.E., and Y. Kislev. Agricultural 

Research and Productivity. New Haven: Yale 

University Press, 1975. 


0174 	 Watson, J.M. "Comparative Study of 
Agricultural Research Organisation and 
Administration in the Near Fast Region." Paper 
presented at the Workshop on Organization and 
Administration of Agricultural Services in the 
Arab States, Cairo, 2-15 March 1964. 

0227 	 Australian Centre for International Agricultural 
Research 'ACIAR). Proceedings of the Eastern 
Africa-ACIAR Consult'tion on Agricultural 
Research, 18-22 July 1983, Nairobi, Kenya. 
Australia: ACIAR, 198.1. 

0253 	 Agricultural Research Corporation (ARC). "ARC 
Research Scientists Employed at Major Research 
Stations." ARC, Sudan, July 1983. Mimeo. 

0287 	 Commonwealth Agricultural Bureaux (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. 

0360 	 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-4 September 1971. 

0532 UNESCO Field Science Office for .frica. Survey 
on the Scientific and Technical Potential of the 
Countries of Africa. Paris: UNESCO, 1970. 

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

0709 Ministry of Agriculture and Natural Resources -

Agricultural Research Corporation (ARC). A 
Note on the Agricultural Research Corporation. 
Wad Medani, Sudan: ARC, January 1987. 

0762 	 Musnad, I-l.A., 1-1.1-.M. Faki, and A.H. El Jack. 
"Agricultural Research Priorities in the Sudan." 
In Proceeding.s of !he Eactarn Africa-ACIAR 
Consultation on Agricultiural Rese,,'ch, pp. 24-30. 
Australia: ACIAR, 1984. 

0831 	 FAO. Rqort of an Expert Consultation on 
Agricultural Extension and Research Linkages in 
the Near East, Aman, Jordan, 22-26 July 1985. 
Rome: FAO, 1985 

0834 	 Saeed, Hassan Mohamed, Arif Jamal Mohamed 
Ahmed, and Mohamed El Hussein El Tahir. 
"Technology Transfer and Feedback: Agricultural 
Research Extension." Part IV, chapter 19 in The 
Agricultural Sector of tadan: Policy and Systems 
Studies, edited by A.B. Zahlan and W.Y. Magar, 
pp. 381-408. London: Ithaca Press, 1986. 

0847 	 Kimi:ra, J.H. "Financial and Administrative 
Mdnagement of Research Institutions in Eastern 
and Southern Africa: Report on Responses to a 
Questionnaire." In Promotion of Technology 
Polici, and Science Management :n Africa, edited 
by Karl Wolfgang Menck and Wolfgang Grnelin. 
Bonn: Deutsche Stiftung fiir internationale 
Entwicklung (DSE), 1986. 

0873 	 Abdalla, Abdalla Ahmed. "Agricultural 
Research in the IGADD Sub-Region and Related 
Manpower Tr .:ning." Inter-Governmental 
Authority on Drought and Development 
(IGADD) and FAO, 1987. Mimeo. 

0886 	 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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SurinaIe 

Personnel 

Period/Year PhD 

1960-64 

1,j5-69 

1970 

!971 2 

')72 3 

1973 3 

1974 2 

1975 3 

1976 2 

177 

1978 

1979
 
1980
 
1981
 
1982
 
1983
 
1984
 
1985
 
1986
 

1960-64: 1960, 61, 62, 63 & 64 


Expendit u re 

Current LCU 
Period/Year (millions) 


1960-04
 
1965-49
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1983
 
1984
 
1985
 
1986
 

1960-4: 


MSc BSc Subtotal Expat Total Source 

14 451
 
12 451/583
 
16 583


i0 0 12 12 583
 
16 0 19 
 19 583
 
17 0 20 20 583
 
17 0 19 19 
 583
 
20 2 25 
 25 583
 
16 2 20 
 20 583
 

17 451
 
15 451
 

1965-69: 1965, 66, 67, 68 & 69
 

LCU = Suriname Guilders 

Constant 1980 US$ (millions)
 
Constant 1980
 
LCU (millions) Atlas PPP Source
 

1965-69:
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Personnel Comments: 
The figures include the Agricultural Experiment 

Progranines.Seventh Editior, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

Station ('Landbouwproefstation') only. On the 
basis of source 840 and source 115, it is 

0053 Pineiro, Martin, and Eduardo Trigo, eds. Canibio 
Tecnico en elAgro Latino Americano - Situacion yPerspectivas en la Decada de 1980. San Jos: 

understood that in addition to the Agricultural IICA, 1983. 
Experiment Station, there are some foundations 0115 Economic Commission for Latin America and the 
which 
crops. 

execute agricultural research on specific 
Data on the number of researchers 

Caribbean (ECLAC). Agricultural Research 
Policy and Management - Volunes I and II. 

working at these foundations are not available. Papers presented at the Workshop onAgricultural Research lPolicy and Management, 

0451 

0583 

Sources: 
Landbouwproefstation. Agricultural Experiicnt 
Station 75th Anniversary. Parimaribo, Suriname: 
Landbouwproefstation, 1978. 
Ehrencron, V.K.R., ed. Jaarverslag.Years: 1966-
1970. Suriname: landbouwprocfstation, various 

0582 

(1584 

26-30 September 1983, Port of Spain, Trinidad.
Poi ,f Spain, Trinidad: ECLAC, November 1984. 
Samson, J.A., ed. Jaarverslag.Years: 1962 and 
1965. Suriname: Landbouwproefstation, various 
years. 
Landbouwproefstation Suriname. Jaarverslag. 
Years: 1971-1976. Suriname: 

years. Landbouwproefstation, various years. 

0027 
Additional Refererces: 
Harvey, Nigel, ed. Agricultural Research 
Centres: A World Directory of Organizations and 

0840 Sital, J.T. Personal communication. Department 
of Development Economics, Wageningen 
Agricultural University. Wageningen, The 
Netherlands, Spring 1987. 



Swaziland
 

Personnel 

Period/Year PhD MSc BSc 

1960-64 ....... 
1965-69 ...... 
1970 ......... 
1971 
1972 ..... 
1973 .. 
1974 .. 
1975 .. 
1976 ..... 
1977 ..... 
1978 
1979 ... 
1980 ..... 
1981 
1982 
1983 0 2 10 
198,. ...... 
1985 ...... 
1986 

1960- 4: 1961 1965-69:1966 &67 

Expenditure 

Current LCU Constant 1980 
Period/Year (millions) LCU (millions) 

1960-64 0.053 0.210 
1965-69 0.133 0.470 
1970 0.110 0.442 
1971 0.220 0.611 
1972 0.660 1.838 
1973 .... 
1974 .... 
1975
 
1976 0.100 0.165 
1977 0.270 0.402 
1978 0.400 0.550 
1979 0.500 0.595 
1980 0.620 0.620 
1981 1.220 1.082 
1982 2.900 2.400 
1983 3.5,19 2.635 
1984 
1985
 
1986
 

1960-64:1961 1965-69: 1966 & 67 

Subtotal Expat Total Source 

6 10 
10 10/175 

9 532 
12 17 
12 17 

12 17 
12 17 
12 17 

4 17 
2 17 
3 17 

18 17 
12 6 18 17 

15 8 

LCU = Emulangeni/Soulh African Rands 

Constant 1980 US$ (millions) 

Atlas PIP Source 

0.233 0.309 10 
0.520 0.689 589/175 
0.489 0.648 17 
0.710 0.941 17/589 
2.036 2.698 17 

0.182 0.242 17 
0.446 0.591 17 
0.609 0.808 17 
0.658 0.873 17 
0.687 0.910 17 
1.198 1.588 17 
2.657 3.523 17 
2.917 3.867 17 
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Personnel Comments: 
These figures refer to the Agricultural Reseaech 
Division of the Ministry of Agriculture and 


Cooperatives. Source 17 indicates that in 1972 the 
Agricultural Research Division was transferred to 
the then Universi t y of Botswana, Lesotho, and 
Swaziland. In 1978 the Research Division was 
transferred back to the Government of 
Swaziland. Just after 1978 th Research Division 
lost most of its research officei because of delays 

by the Government in the cri ation of research 
posts. It was not until 1982 that these posts were 
created and researchers could be attracted to fill 
them. Source 532 indicates that the 1970 figure 
includes the Malkerns Research Station only. 

Expenditure Comments: 
The expenditure figures refer to the Agricultural 
Research Division. 

Sources: 
0008 SADCC, and DEVRES, Inc. Agricultural 

Researcn Resource Assessment in the SADCC 
Countries, Volqmw 1:Couintry Report Swea.ziland. List of Research Workers in Agricultufre, Animal'~meI: Cn i tryReprtCounrie, Vo nazla td.Health and Fore ,try iinthe IBritishi 
Washington, D.C.: DEVIRES, Inc., Jan ary 1985. 
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Sweden
 

1980 

1981 ...
 
1982 

1983 ...
 
1984 ..... 

1985 ....
 
1986 ..
 

1960-64: 1961, 62, 63 & 64 1965-69: 1965, 66, 67, 6. & 69
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 .. ... 407 613/885
1965-69 .. 503 613/855
1070 601 613;'885
1971 ....... 
 585 613/885
1972 ..... 612 613/885
1973 6-10 b13/885
1974 697 613/885
1975 ..... 717 613/885
1976 758 613/885
1977 ... 827 613/885
1978 ... 817 613/885
1979 ..... 813 613/885 

Expenditure 

Current LCU 
Period/Year (millions) 

1960-64 43.625 
1965-69 82.979 
1970 129.287 
1971 135.257 
1972 146.592 
1973 168.107 
1974 182.308 
1975 202.453 
1976 212.799 
1977 240.797 
1978 249.953 
1979 295.774 
1980 364.738 
1981 391.010 
1982 453.053 
1983 489.809 
1984 571.183 
1985 622.142 
1986 ...... 

Constant 1980 
LCU (millions) 

151.574 
235.178 
324.842 
317.504 
321.475 
344.482 
341.401 
330.805 
310.655 
318.094 
301.511 
330.474 
364.738 
357.087 
3,;
1.037 
375.332 
406.536 
414.209 

1960-64: 1961, 62, 63 & 64 1965-69: 1965, 66, 67, 68 &69 

837 613/885 
909 613/885 
930 613/885 

1002 613/885 
1068 613/885 
1158 613/885 

LCLI = Swedish Kroner 

Constant 1980 US$ (millions) 

Atlas PPP Source 

34.418 21.261 613/885 
53.402 32.988 613/885 
73.763 45.565 613/885 
72.096 44.535 613/885 
72.998 45.092 613/885 
78.222 48.319 613/885 
77.522 47.887 613/885 
75.117 46.401 613/885 
70.541 43.575 613/885 
72.230 44.618 613/885 
68.465 42.292 613/885 
75.041 46.355 613/885 
82.822 51.161 613/885 
81.084 50.088 613/885 
86.523 53.447 613/885 
85.227 52.647 613/885 
92.313 57.024 613/885 
94.055 58.100 613/885 
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Personnel Comments: 
These figures are measured in full-time 
equivalents and include university and an 
estimate of non-university research personnel -
exclusive of support staff. In Sweden there is only 
one 	 university of agricultural sciences, the 
Swedish University of Agricultural Sciences 
(SUAS). It belongs to the Department of 
Agriculture and was created in 1977 in a merger 
of the formerly independent Colleges -f 
Agriculture, Forestry and Veterinary Medicixie. 
According to source 613, re :earch on fish 
production was introduced at the universPy in 
recent years but this constitutes a relatively small 
proportion of the national commitment to 
fisheries research. Durirg 1961-65 university-
basedbasd research personnel averaged 82' totalresearch, while rag 82 ofof tal 
researchers, while during 1981-85 this had 
increased slightly to 87%. 

Expenditure Comments: 
These figures represent an estimate of university 
plus non-university research expenditures, not 
simply funds available. Total university 
expenditures were scaled down by 20% - an 
estimate of the nonresearch (teaching p1lis 
information services) component of total 
university spending. Both university and non-
university expenlditures excl1de Capital costs. 

Although the expenditure and personnel 

series are commensurable, they do imply a 
decline in real spending per scientist during tile 
later part of the 1970s and into the 1980s. Source 
613 suggests this may be due to a decline in rea! 
(university) salaries over this period, coupled 
with a change in the research personnel structure 
within the university system. In 1971-72, 
approximately 30% of total SAUS research 
personnel were at the higher level (roughly 
equivalent to a full professor in the US system), 
but by 1985 this had dropped to approximately17b. 

Sources: 
0613 Croon, Ingemar. Personal communication. 

Department of Economics and Statistics, Swedish 
University of Agricultural Sciences. Uppsala, 
Sweden, July 1988. 

0885 	 Croon, Ingemar. "Resursinsatser i Offentlig 
Jordbruksforskning i Sverige Under Perioden 
1945-1985." Draft. Swedish University of 
Agricultural Science, Uppsala, Sweden, July1988. [Mimeoj 
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Switzerland
 

Personnel 

Period/Year PhD 

1960-64 ..... 
1965-69 

1970 

1971 

1972 

S1973 

.. 
1974 

1975 .. 
1976
 
1977 .. 
1978 ..... 
1979 .. 
1980
 
1981
 
1982 ..... 
1983 .. 
1984 .. 
1985 .... 
1986
 

1960-64:1960 


Expendit i re 

Current 1.CU 
Period/Yea r (millions) 

1960-(A 7.40 
1965-69 23.600 
1970 37.500 
1971 32.600 
1972 41.100 
1973 50.000 
19n74 59.000 
1)75 38.600 
1976 45.00(0
1977 31.660 
1978 
1979 35.560 
1980 
1981 47.950 
1982 
1983 66.000 
1984 
1985 
1986 77.000 

1960-64:1960 

MSc BSc Subtotal 

..... 

..... 

... 

.. 

... 

1965-69: 1965, 67,68 & 69 

Constant 
Constant 1980 
LCU (millions) Atlas 

18.782 11.685 
4-1.101 27.437 
62.189 38.690 
49.54-1 30.823 
56.925 35.415 
64.020 39.829 
70.659 43.959 
43.128 26.832 
48.966 30.463 
34.354 21.373 

36.509 22.714 

44.855 27.906 

55.696 34.650 

59.140} 36.793 

1965-69: 1965, 67,68 & 69 

Expat Total Source 

112 620 
143 620 
178 620
 
186 620
 
192 620
 

LCU= Swiss Francs 

1980 US$ (millions) 

P1PP Source 

7.050 620 
16.553 620 
23.342 620 
18.596 601 
21.366 601 
24.029 601 
26.521 601 
16.188 601
 
18.379 601 
12.903 668 

13.703 668 

16.836 668 

20.905 867 

22.198 867 



425 

Personnel Comments: ceilings imposed on federal agencies in 1974 by
The indicator series includes only those the Swiss Confederation (and still in place), when 
researchers working at the seven federal combined with the growing concern over 
agricultural research stations which are located at environmental issues during the latter half of the 
various sites around the country. In addition to 1970s, meant that resources were diverted from 
these seven federal stations, several universities research to environmental management issues 
undertake agiicultural research (108 researchers during this period.
 
in 1970, source 10; 157 researchers in Y'78, source
 
669), as does the Federal Institute of Forestry Sources:
 
Research (27 researchers in 1967, source 619). 0601 OECD - ST111 Data Bank. "Public Funding of
 

R&D by Socio-Economic Objective." Tables.
 
Expenditure Comments: OECD, Paris, April 1987. Mimeo.
 

0620 Pellanda, Sanzio. Sur la Rentabilitide la
Thle pre--1970 figures represent net expenditures Recherche Agronontique du Secteur Public en
 
(exclusive receipts from tie sale of pioduce) plus 
 Suisse - Etude Economdtrique.Fribourg,

investments of tile seven federal agricultural Switzerland: Universit6 de Fribourg, June 1972.
 
research stations only. The post-1970 figure!; 0668 Bundesamt ffir Statistik. Forschung und
 
represent public funding of agriculture as defined Entwicklun,,' des fundes 1978-1981. Beitrage zur
 
by 01-CD Ii this case, only federal-level Schweizerischen Statistik -- [left 10-1. Bern:
Bundesamt fiir Statistik, 1983.
 
contributions to agricultural research are 0867 Butt, Markus, Raul Suarez de Miguel, and Bruno
 
included, while university research expenditures Walder. "Forschung und Entwicklug 1986 in der
 
are excluded. Post-1976 estimates from source 601 
 Schweiz." Bericht des BFS ffir den Basisbericht
 
are in fact obtained from the agency who 
 "OECD-Exanen 1988 der schweizerischen
 
compiles the statistics reported in source 668. Forschungs- und Technologiepolitik". Bundesamt
 
Source 669 indicates that the university sector ffir Statistik, Bern, April 1988. Mimeo.
 
spent 20.52 million Swiss Francs on agricultural
 
(including veterinary) research in 1978. For the 
 Additional References: 
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According to source 867, the 1986 figure Development Council, Inc., 197F. 
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 wIich is spent 0027 Harvey, Nigel, ed. Agricultural Research
 
externally. It is 1 whether this component Cen tres: A Vord
unclear Directory of Organizations and 
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that it vas, and for reasons of collsisthency, it is H-Iow, U.K.: I.ongnian, 1983. 
retained in tile present series. Source 868 also 0165 Evenvon, R.E., amn Y. Kislev. Agriculturi!
indicate,; that 'central costs' e computing Research and l'roducticity. New Haven: YaleUniversity Press, IQ75. 
facilities and the like) incurred by federal resea rc1l 0173 OECD. Science and Teclinoloy hndicators: Basic 
agencies have been exclu d ed, at least from til' Statistial Seri's - Volume A: The Objectives of 
later figu res. C;oiioment R&lI) Fundintg 197,4-1985. Paris: 

Ini (lualitative terms the decline in OECD, May 1983. 
agricultural research spending during the last 047.1 OFCD. Science and Techlnology Indicators: Basic 
half of the 1970s, and subsequent growth in the Statistical Series -- Volume A: The Objectivcs of 

Govrntpent R&D, 1969-1981. Paris: OECD, July1980s, which these figures demonstrate, is 1981. 
plausible, according to source 868. The federal 0509 OECD. Sm1rutvy of the Re; urces Devoted to R&D 
research agencies responsible for agricultural by OECD Meier Countries, International 
research are also responsible for monitoring and Statistical Year 1971 -- Volume 5: Total Tables, 
evaluating environmental quality. The staff 
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Syrian Arab Republic
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 ..
 
1965-69 
 ..... 15 886 
1970 .... 69 852 
1971 .. ... 
1972 ..
 

1973
 
1974
 
1975 ..
 
1976 
 .. 153 95 
1977
 
1978
 
1979 ..
 
1980 ..
 
1981 15 6 160 181 
 181 256
 
1982
 
1983 24 
 9 217 250 3 253 56/17
 
1984 .....
 
i985 .. ...
 
1986 .. 

1960-64: 1965-69:1965 

Expen dit t re LCU = Syrian Pounds (Lira) 

Constant 1980 US$ (milions)
Current LCU Constant 1980Period/Year (mi lio ns) !.CU (millions) Atlas PP2 Source 

1960-64 
1965-69 1.681 5.797 1.451 2.990 886
1970 3.820 11.646 2.916 6.008 852 
1971 .. 
1972 
 .. 

1973 
.. 

1974 .... 
1975
 
1976 .... 
1977 
1978 .. 

.. 

1979 .. 
1980 .... 
1981 ......
 
1982
 
1983 15.910 12.779 3.199 6.592 17
1984 ......
 
1985 .. 
1986 ...... 
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Personnel Comment-: 
The personnel figures refer to the Scientific 
Agricultural Research Department (SARD) of the 
Ministry of Agriculture and Agricultural Reform 
(MAAR) only. Although SARD represents the 
major part of the Syrian agricultural reserch 
system, several other organizations also - uct 
agricultural research. The table below g ome 
scattered personnel observations for ti, ,,ner 
organizations. 

1976 1982 1983 

MAAR/SD 169 
MAAR/CB 15 15 34 
GADEB 31 6* 
GOS 10" 
GOT 5 19* 
UOA/FA 120 a 

Source 95 27 17 
56 

a. Total staff with teaching and research duties. 

Given the regional character of the Arab 
Centre for Studies of Arid Zones and Dry Land 
(ASCAD) and the international foctls of ICARDA, 
they have been excluded from this series. ASCAD 
was established in 1971 as a technical agency of 
the Arab Leag, e Mnd headquartered at Doumna 
near Damascus. In 1983 ASCAD had 78 

r ) 

(source 2541). 

Expenditure Comments: 

The expenditure figures are commensurable with 
the personnel figures. Some scattered 
expenditure figures for organizations not 
included in the indicator series are given in the 
table below. 

1976 1983 

MAAR/SD 7.632 

MAAR/C13 
 .771 3.19.1 
GADE3 2.0(0 
GOT 0.482 

Source 95 17 

Acronyms and Abbreviations: 
CB: Cottun Bureau 

GADEB: General Administration for the Development 
of the Euphrates Basin 

GOS: General Organization for Sugar 
GOT: General Organization for TobaccoMAAR: Ministry of Agriculture & Agricultural Reform 
SARD: Scientific Agricultural Research Department 
SD: Soils Department 
UOA/FA: University of Aleppo - Faculty of 

0017 

0056 

0095 

0256 

0852 

0886 

0010 

0016 

0026 

0027 

0073 

Agriculture 
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Research, organized by the Arab Fund for 
Economic and Social Development, Kuwait, 23 
March 1988. 



Taiwan
 

Personnel 

Fs.iod/Ycar PhD MSc BSc 

1960-( .. .
 
1965-69 .....
 
1970 .....
 
1971 ..
 
1972
 
1973 ..
 
1974 ..
 
1975
 
1976
 
1977 ..
 
1978 .. ...
 
1979
 
1980 
 . . ....
 
1981 ...
 
1982 
 ...
 
1983 

1981 286 569 889 

1985 262 577 
 1009 

1986 ..
 

1960-61: 1965-69:
 

Expen dit ure 


Current L.CIU Constant 1980
Period/Year (millions) LCU (millio )s) 

1960-04 ..
 
1965-69 ..
 
1970 ..
 
1971 ..
 
1972
 
1973 ..
 
197.1 .. 
1975 .. 
1976 .. 
1977 
1978 1200.830 1634.791 
1979 1450.220 1682.828 
1980 1436.)50 1436.350 
1981 1956.330 1741.963 
1982 2732.300 2356.080 
1983 2354.02(0 1991.594 
1984 2178.380 1827.796 
1985 2467.980 2066.424 
1986 .... 

1960-64: 1965-69:
 

Subtotal Expat Total Source 

1142 773
 
1417 773
 
1581 773
 

.. 1446 773
 
1744 .. 1744 773
 
1848 1848 773
 

LCU = New Taiwanese Dollars 

Constant 1980 US$ (millions)
 

Atlas PPP Source 

41.947 58.931 773
 
43.179 60.663 773
 
36.855 51.778 773
 
44.774 62.903 773
 
60.454 84.933 773
 
51.102 71.794 773
 
46.899 65.889 773
 
53.022 74.491 773
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Personnel Comments: 
The personnel figures given by source 773 are 
based on the National Survey on Science and 


Technology which has been conducted annually 
by the National Science Council since 1978. 

When compared with figures from source 
857, the coverage of this nationwide survey 
appears to be fairly complete and also seems t, 
include the university component of the NARS. 

The more detailed information which is 
available for 1984 and 1985, suggests that 24% of 
the researchers who are included in the total 
figures are qualified below the BSc level. For this 
reason, the 1980-83 total research figure from 
source 773 was scaled down iy 24,. 

Expenditure Comments: 
According to source 773, the expenditure figures 
include agricultural research expenditures by 
governmental agricultural research institutes, 
universities, and agribusiness. It is not clear if the 
agribusiness component incltides private, 
nonprofit or private, for-profit institutions. 
Source 857 also mentions two government 
enterprise system institutes and th ree 
autonomous research organizations. It may' well 

be that they are also included in the agribusiness 
component. 

Sources: 
0773 	 Lin, J.Y. Personal communication. Director, 

Division of Life Sciences, National Science 
Council. Taipei, January 1988. 

Additional References: 
0010 Boyce, Jarnes K., and Robert E.Evenson. National 

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

0014 	 Judd, N1.Ann, James K. Boyce, and Robert E. 
Evenson. "Inve:;ting in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

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

0165 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0176 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. 

0715 	 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 Chang, C.W. FA0 Directory of Agricultural 
Research Institvtes and Experiment Stations in
Asia and the Far Fast, Supplement. Bangkok, 
Thailand: FAO - Regional Office for Asia and 
the Far East, May 1963. 

0710 Sands, Carolyn Marie. "The Theoretical and 
Empirical Basis tor Analyzing Agricultural 
Technologv Cvstenis." PhD diss., University ofIllinois, U, ia-Champaign, Illinois, 1988. 

0769 	 Bureau of tistics, Directorate-General of 
Budget, Accounting &Statistics, Executive Yuan, 
ed. Statistical Yearbook of the Republic of China 
1986. Taipei, Taiwan: Directorate-General of 
Budget, Accounting & Statistics, Executive Yuan,November 1986. 

0852 Evenson, Robert E., and Yoav Kislev. Investmnent 

in Agricultural Research and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0857 Johnson, Eldon L., Frederick C. H-iegel, John L. 
Woods, and Mel C. Chu. The Agricultural 
Technology Systeoi of lairvan. Urbana-
Champaign, Illinois: INTERPAKS, Office of 
International Agriculture, University of Illinois, 
December 1987. 

0886 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. 



Tanzania
 

Personnel 

Period/Year 

1960-64 
1965-69 

1970 

1971 

1972 
1973
 
1974 
1975 
1976 
1977 

1978 
1979
 
1980
 
1981 

1982 
1983
 
1984 

1985 
1986 


1960-64:1964 

Expenditure 

Period/Year 

1960-64 
1965-69 
1970 
1971 

1972 

1973 

1974 
1975 

1976
 
1977 

1978 

1979 

1980 
1981
 
1982 

1983 
1984 
1985 
1986
 

190-64: 1964 

Constant 1980 US$ (millions) 

Atlas PPP Source 

4.434 5.891 518 

10.819 14.375 58 
12.185 16.189 58 
11.327 15.050 58 
15.186 20.176 58 
13.707 18.212 58 

""
 
18.307 24.324 58 
12.427 16.511 232 

MSc BSc 

19 57 

46 57 
.. 

... 

... 

98 120 

... 

1965-69:1968
 

Constant 1980 
LCU (millions) 

36.177 

88.269 
99.412 
92.412 

123.893 
111.832 

149.362 
101.384 

1965-69:
 

PhD 

11 


24 


.. 

.. 
....... 


.. 

.. 

196 

.. 


.....
 

Current LCU 
(millions) 

11.989 

31.159 
35.987 
35.671 
54.389 
58.488 


....
 

.... 

.... 

.... 

.... 

246.000 
197.800 

...... 

Subtotal 

87 


127 


237 


Expat Total Source 

.. 107 518 
87 285
 

... 110 532
 
127 279
 

210 243
 

247 27 

68 305 232
 

iCU = Tanzania Shillings 
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Personnel Comments: 
In 1980 the following institutions were created: some research was left at the Directorate of 
TARO, TALIRO, TAFORI, and TAFIRI. Each of Agricultural Research within the Ministry of 
these institutes took over the research facilities Agriculture. In the table below, an attempt has 
and programs in their respective fields, namely, been made to classify the historical data according
agriculture (mainly crops), livestock, forestry, and to the newly created institutes by adding a
fisheries, respectively. This research was formerly separate entry for TPRI, including UAC and the 
carried out by different Ministries and Divisions. Directorate of Agricultural Res(, 'ch under 
In addition to these four newly created institutes, TARO, anid where possible, an identifiable 
TPRI and UAC continued their activities, and portion was also allocated to TALIRO. 

1964 1965 1968 1970 1971 1974 

Agricultural Researcha/TARO b 

Livestock Resc.-..h/TAlIRO d 

Forestry Research /TAFORI 
Fisheries Research/TAFIRI 
Pesticides Research/TPRl e 

61 
19 
5 
4 

18 

25 
13 
4 
151 

12 

45 
14 
5 
6 

17 

59 
23 
6 
5 

17 

73 
28 
171 
7 

12 

101 
NA 
NA 

7 
NA 

Total 107 59c 87 110 127 NA 

Source 518 286 85 532 279 244 

1977 1979 1980 	 19841982 	 1985 

Agricultural Researcla/TAROb 136 147 167 172 204 189L.ivestock Research/TAlIlR\Od 	 42 NA NA 27 56 NAForestry Research/'I'AFORI 	 110] NA NA 20 12 20Fisheries Research/TAFIRI 181 NA NA [1H] 12 NAPesticides Research/TPRI e 	 111 NA NA 17 21 35 

Total 210 NA NA 247 305 NA 

Source 2.43 313 242 27 232 744 

[ ] = estimated or constructed by authors. 
a. Mainly crop research. 
b. Inclusive Uyole Agricultural Center and Diiectorate of Agr;Lultural Researcli. 
c. Not included in the indicator series. The number of agricultural researchers seems to be underreported.d. 	In those instances where it was possible to identify the livestock research component of UAC, it was included

in this category. In all other cases, UAC was included in the agricultural research category.e. The pre-1977 figures represent the East African Pesticides Research Institute. Although located in Tanzania,it had a mandate covering the whole East African community (Kenya, Tanzania, and Uganda). After thecollapse of the community in 1977, its research institutes were nationalized by the respective countries. In this case, the procedure here was to include the pre-1977 data for "East African" institutes in the indicator series
for the cot.,try where the institute was located. 

Expenditure Comments: 
The 1964 expenditure figure includes Crop, source 518 only partially cover total expenditures,
Livestock, Forestry, and Fisheries research e.g., they exclude capital investments or salaries. 
expenditures and TPRI research expenditures. In Therefore, the reported figure underestimates 
certain cases the expenditure figures reported by total agricultural research expenditures. 
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Source 58 indicates that the agricultural 
research expenditures which it reports for the 
years 1970-74 include crop, livestnck, and 
training aspects. In the appendix of source 58, a 
time series for the period 1975-1983 is given. In 
the copy available to this project, however, this 
appendix is not readable. 

The 1983 expenditure figure includes the 
following research organizations: TARO, 
TALIRO, UAC, and TPRI. In addition, the 1984 
expenditure figure also includes TAFORI and 

TAFIRt. 

Acronyms and Abbreviations: 
TAFIRI : Tanzania Fisheries Research Institute 
TAFORI :Tanzania Forestry Research Institute 
TALIRO : Tanzania Livestock Research Organization 
TARO : Tanzania Agricultural Research Organization 
TPRI : Tropical Pesticides Research Institute (formerly 

East African) 

UAC : Uyole Agric,:Itural Center 


Sources: 
0027 	 Harvey, Nigel, ed. Agricultural Research 

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

0058 	 Ndunguru, 13."The Impact of the Collaboration 
between the International Agricultural Research 
System and the National Agricultural Research 
System in Tanzania." CGIAR, Washington, D.C., 
September 1981. Mimeo. 

0232 	 Malima, V.F., F.M. Shao, F. Turchi, and D. 
Sorrenti. Agricultural Research Resource 
Assessment in the SADCC Cou tries, Volume 11: 
Country Report Tanzania. Washington, D.C.: 
SADCC and DEVRES, Inc., May 1985. 

0243 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 1978. Slough, England: CAB, 
1978. 

0279 	 Commonwealth Agricultural Bureau': (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 Agricuitural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
ReTublic of Ireland 1969. Slough, England: CAB, 
1969. 

0518 	 East African Academy. Research Services in East 
Africa. Nairobi: East African Publishing House, 
1966. 

0532 	 UNESCO Field Science Office for Africa. Surveyon the Scientific and Technical Potential of the 
Countries of Africa. Paris: UNESCO, 1970. 

Additional References:
 
0002 SADCC, and DEVRES, Inc. Agricultural
 

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

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

0014 	 Judd, M. Ann, James K. Boyce, and Robert E.
 
Evenson. "Investing in Agricultural Supply."
 
Economic Growth Center, Yale University, New
 
Haven, Connecticut, 1983. Mimeo.
 

()16 	 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. 

0019 	 Bengtsson, Bo, and Tedla Getachew, eds. 
Strengthening National Agricultural Research. 
Report from a SAREC vorkshop, 10-17 
September 1979. Part .: Background Documents; 
Part ll: Sunmary and .-onclusions. Sweden: 
SAREC, 1980. 

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

0026 	 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The Hague, 1984. Mimeo. 

0073 	 Oram, Peter A., and Vishva Bindlish. 
"Investment in Agricultural Research )n 
Developing Countries: Progress, Problems, and 
the Determination of Priorities." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0095 	 FAO - CARIS. Agricultural Research in 
Developing Countries - Volume 1: Research 
Institutions. Rome: FAO - CARIS, 1978. 

0135 	 FAO, and UNDP. National Agricultural 
Research - Report of an Evaluation Study in 
Selected Countries. Rome: FAO and UNDP, 1984. 

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

016-4 	 Association for the Advancement of Agricultural 
Sciences in Africa (AAASA). Proceedings of the 
Workshop on Agricultural Research 
Administration, Nairobi, Kenya, 27-30 June 1977. 
Proceedings Series PE-4. Addis Ababa, Ethiopia:
AAASA and IDRC, August 1979. 
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0165 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0175 Cooper, St.G.C. Agricultural Research in 
Tropical Africa. Kampala: East African 
Literature Bureau, 1970. 

0227 Australian Centre for International Agricultural 
Research (ACIAR). P',,:eedirn s Of ;"- tc'-, 
Africa-ACIAR Consultation on Agricultural 
Research, 18-22 July 1983, Nairobi, Kenya. 
Australia: ACIAR, 1984. 


0231 Foote, R.J. and D. Rosjo. A Survey of Five 

Agricultural Research Institutes in Tanzania, 
"'ith Emphasis on Ways to Improve Management
of the Research Systen. Rural Economy Research 
Paper No. 7. Dar Es Salaam, and Mzumbe, 
Tanzania: University of Dar Es Salaoim, and 
Institute of Development Management, May 1978. 

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

0244 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 1975. Slough, England: CAB, 
1975. 

0266 UNESCO. National Science Policies in Africa. 

Science Policy Studies and Documents No. 31. 

Paris: UNESCO, 1974. 


0286 Commonwealth Agricultural Bureaux (CAB). 

List of Research Workers in Ag'riculture, Animal 
Health and Forestry in the Commonwealth and 
in the Republic of Ireland 1966. Slough, England: 
CAB, 1966. 

0287 	 Commonwealth Agricultural Bureaux (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. 

0313 	 Liwenga, J.M. "Agricultural Research in 
Tanzania." In Strengthening National 
Agricultural Research. Report from a SAREC 
workshop, 10-17 September 1979, edited by Bo 
Bengtsson and Getachew Tedla, pp.55-61. 
Sweden: SAREC, 1980. 

0360 	 Cooper, St.G.C. "Towards Trained Manpower for 
Agricultural Research in Africa." Paper 
presented at the Conference on Agricultural 
Research and Productiwi in Africa, organized by 
the Association for the Advancement of 
Agricultural Sciences in Africa (AAASA), Addis 
Ababa, 29 August-4 September 1971. 

0385 	 SADCC, and DEVRES, Inc. SADCC Region 
Agricultural Research Rt;uirre Azs'prrmnt -
Data Base Management Information System: 

Diskettes and User's Guide. Printouts. 
Washington, D.C.: SADCC, and DEVRES, Inc., 
n.d.
 

0445 Swanson, Burton E., and Wade H. Reeves.
 
"Agricultural Research Eastern and Southern 
Africa: Manpower and Training." World Bank, 
Washington, D.C., August 1986. Mimeo. 

0446 	 Kyomo, M.L. "Agricultural Research in Eastern 
and Southern Africa: Issues and Priorities." 
Southern African Centre for Cooperation in 
Agricultural Research of SADCC, Gabarone, 
Botswana, 1986. Mimeo. 

0589 Kassapu, Samuel. Les Dtpenses de Recherche 
Agricole dans 34 Pays d'Afrique Tr',picale. Paris: 
Centre de D~veloppement de I'OCDE, 1976. 

0641 	 East African Agriculture and Fore ;try Research 
Organization. Record of Rec"nrch - Annual 
Report 1969. Nairobi: East African Community, 
1970. 

0(41 	 East African Veterinary Research Organization. 
Record of Research - Annual Report 1968. Kenya: 
East African Community, 1969. 

0642 	 Keen, B.A. The East African Agriculture and 
Forestry Research Organization - Its Origin and 
Objects. Nairobi: East African Community, n.d. 

0643 	 Binns, I.R. The East African Veterinary
 
Research Oranisation - Its Development,
 
Objects and Scientific Activities. Nairobi: East
 
African Comin,:ity, n.d.
 

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

0744 	 Agricultural Research Centres: A World
 
Directory of Organizations and Programmes.
 
Eighth Edition, Two Volumes. Harlow, U.K.: 
Longman, 1986. 

0747 ISNAR. International Workshop on Agricultural 
Research Management. Report of a workshop. 
The Hague: ISNAR, 1987. 

0749 	 Macha, Augustine M. "Priority Setting in the 
Tanzania Livestock Research Organization." 
Paper presented at the International Workshop 
on Agricultural Resarch Management, ISNAR, 
The Hague, 7-11 September 1987. 

0764 Kasembe, J.R.N., A.M. Macha, and A.N. Mphuru. 
"Agricultural Research in Tanzania." In 
Proceedings of the Ea:;tern Africa-ACIAR 
Consultation on Agricultural Research, pp. 44-56. 
Australia: ACIAR, 1984. 

0770 	 Ruttan, Vernon W. Agricultural Research Policy 
and Development. FAO Research and Technology 
Paper 2. Rome: FAO, 1987. 

0847 	 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 



436 

0852 

by Karl Wolfgang Menck and Wolfgang Gmelin. 
Bonn: Deutsche Stiftung ffir internationale 
Entwicklung (DSE), 1986. 
Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of InternationalData. Center Discussion Paper 

0866 

No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 
Evenson, !Rt'rt 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. 



Thailand
 

Personnel 

Period/Year PhD MSc BSc 

1960-64 
1965-69 
1970 .. 

1971 
1972 .. ... 
1973 
1974 9 32 533 
1975 9 33 554 
1976 50 196 1034 
1977 48 187 1085 
1978 47 193 1101 
1979 50 192 1187 
1980 ...... 
1981 .. ... 
1982 
1983 
1984 ...... 
1985 ...... 
1986 ...... 

1960-64: 1965-69:
 

Expendit u re 

Current LCLI Constant 198-0
Period/Year (millions) LCU (millions) 

1960-(4

1965-69 229.300 587.9-19 
1970 281.900 726.546 
1971 285.200 723.858 
1972 247.900 579.206 
1973 226.900 441.4.10 
1974 202.700 331.751 
1975 307.0(X) 488.85-1 
1976 313.500 18(0.092 
1977 384.000 541.608 
1978 397.700 516.494 
1979 392.700 457.159 
1980 555.700 555.700 
1981 674.600 624.630 
1982 767.500 687.724 
1983 850.900 739.27(0 
1984 
1985 ...... 
1986 .. 

1960-64: 1965-69:1969
 

Subtotal Expat Total Source 

574 574 293 
596 596 293 

1280 1280 293 
1320 1320 293 
1341 1341 293 
1429 .. 1429 293 

LCLI = Baht 

Constant 1980 US$ (millions) 

Atlas PPP Source
 

27.253 67.550 718 
33.677 83.473 718 
33.552 83.165 718 
26.h47 66.545 718 
20.462 50.717 718 
1i5.377 38.115 293 
22.659 56.165 293 
22.253 55 158 293 
25.105 62.226 293 
23.940 59.340 293 
21.19(0 52.523 293 
25.758 63.845 332 
28.953 71.764 332 
31.877 79.013 332 
34.267 84.935 332 

http:441.4.10
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Personnel Comments: 
The collective statistical picture of agricultural 
research in Thailand, presented by tile sources 
and references cited below, is exceptionally
confusing. The indicator series attempts to report 
person-year (research) equivalents of professioiial 
personnel (i.e., BSc or higher) working in the 
Ministry of Agriculture and Cooperatives 
(MOAC) and the universities, 

These appear to be the most comprllensixe 
and accurate system -level figures aVa ilable. Other 
references which do not use stanudard person-year 
equivalents include sources 1,4, 5-1,and 179. 
Furthermore, source 179 includes onlIy
researchers at the l)epartIment Of Agriciiltire 
within IMOAC a.rid excludeis researIers at the 
other departments within Ml()AC, i.e., tile 
D~epartment of Forest.", tilt'Departient of 
Livestock, thie L)'pa rtment of FislIeri es, the Office 
of Agricultural [conomics, and the land 
DiV'elopn en t I)epartmen'lt. The system-li'vel 
figures given illsOIIce 11 ire virtirafllv identical 
with the professio}nal pe'rso I' figiri's givti inlsoirci 179 (pp. i7{}-171) for ti y'ars in hIicll 

there is a relevant overlap (1976 and 1H80).
Unfortunately, the expinditre figuris r'ported 
in source 1,1appear to he in terna!Ill y iiconSistent 
with its personnel figuri's as tile Cxpeidiiture

figures closely match the 1975 and 
 1977-80 MOAC 

figures reported in soulrce 293, when both are 

converted to comparable constant ILCUs. The 

figures reported in a more recent study (source 

54) were not included here. Although source 54 

gives agricultural research person-inIel figures for 
all tile departments within MOAC, tie
 
,iniversities, 
 and several other ministries, thex, 

appear to substantially overestiriate 
 tie level of 

scierti fic 
 years Ys) ded icateid to agricutiial 

research as, according to tile soiiFrce itself (p. 3 2), 

they 
include ill govcrnmt nt officials and 
permanent and temporary employees engaged
under research projects. 

Expenditure Comments: 
Thile indicator series includes agricutitrat research 
expenditures by the Ministry of Agriculture and 
Cooperatives (MOAC), the universities, the 
Ministry of Industry, and the Ministry of Finance. 
The expenditures by the latter two ministries are 

rather small (5.2 million Baht in 1979). The 
personnel and expenditure indicators are 
therefore reasonably compatible. 

The more recent figures given by source 54 
were not reported. Like the personnel figures, 
they appear to be substantially biased upward. 

They report commitments rather than 
actual expenditures; include wages and salaries of 
all researchers, some of whom may only work 
part-time on research; and do not account for the 
(end of fiscal year) transfer of funds to 
non research activities. 

Sources:
 
}023' lsarangkura, 1Rurrgrang. "Inventory of
 

Agriciiltiiral Rexsearch Expenditure and
 
Manpower in Thai land." In Resoturce Allocatiorworkshop held illto A\'ricidltiall,'sc.rri. 'roceedings of aSingapore 8 -1)June 1981, 
edited by Douglas Dniels and Barry Nestel, pp. 
32-41. Ottawa: IDRC, 1981. 

0,332 	 AdIlavidlaya, Karmphol, Rirgrtrang 
lsarangkura, PreeyaIclI Apibiinyopas, and 
Nittaya )Dilyasatit 'Evaluation in National
Agrictiltral Research Systems1Paper prisen ted at tihe l 

in Thailand."
teria tionaIl Workshopon The Role of Evaluation ili National 

Agriciltural Research Systems, IFARD, and
 
lIDRC, Sinigapore, 7-) )Jully 1986.
 

0718 Adtlavidihaya, Kamphol, Rungruang
 
lsarangkura, l'reeynuch Apibunyopas, and
Nittaya Dulvasatit. "Evahtiation of Agrictilutral 
NilarcResea rchiDirin Tha iland.' Inv)aa 	 i. llEr"'aal iii inh" braioo il 
National A'riculltrral Rcscarch. Proceedings of a 
workshop held in Singapore, 7-9 July 1986, 
edited by Doiglas Daniels, pp. 51-61. Canada: 
IDRC, 1987. 

Additional References: 
0010 	Boyce, Jame, K., Mid Robert E.Evenson. Nationialand Internalional Agrictiltural Research andExtnsiom lroas. New York: Agriciltiural 

Developmint (Comicil, hin., 1975. 
0011 JIldd, M. Ann, James K. Boyce, and Robert E. 

'vensori."hwxstirg inAgrict trralSrpply." 
Economic Growth Center, Yale University, New 
Ilaven, Connecticut, 1983. Mimeo. 

0016 	 Oram, Peter A., and Visliva Bindlish. ResourceAllocations to Natioial Agrictltural Research:Trends in the 1970s. Th I-ague and Washington, 
D.C.: ISNAR antd II'RI, November 1981. 

1017 ISNAR, IWARD & AOAD.Survey of National 
Agricultuiral Research Systems: Unpublished 
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Questionnaire Responses. ISNAR, The Hague, 
1985. 

0018 	 Daniels, Douglas, and Barry Nestel, eds. 
Resource Allocation to Agricultural Research. 
Proceedings of a workshop held in Singapore 8-10 
June 1981. Ottawa: IDRC, 1981. 

0026 Oram, Peter A., and Mark Gieben. ")ocument 
Summaries." ISNAR, The Hague, 1984. Mimeo. 

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

0054 	 lsarangkura, Rungruang. Thailand and the 
CGIAR Centers: A Studit of Their Collaboration 
in Aricultural Research. CGIAR Study Paper 
Number 16. Washington, D.C.: World Bank, 1986. 

0073 	 Gram, Peter A., and Vishva Bindlish. 

"Investment in Agricultural Research in 

Developing Countries: Progress, Problems, and 

the Determination of Priorities." 1FPRI, 
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0095 FAO - CARIS. Agricultural Research in 
Devclopin, Countries -- Volumc 1: Research 
Institutions. Rome: FAO --CARIS, 1978. 

0163 CGIAR. "National Agricultural Research." 
CGIAR, Washington, D.C., 1985. MNimeo. 
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Research Manpower Dcelopment in South and 
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0886 	 Evenson, Robert F., and Yoav Kislev. "Investment 
iii Agricultural Research and Extension: A Survey 
of International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 



Togo 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 ..
1965-69 

5 6531970 
13 5321971 ..... 

1972 
18 431

1973
 
1974 ..
 
1975
 
1976 .. 
1977
 
1978
 
1979 
 ..
1980 30 9 39 86/275
1981
 
1982 
 ..
 
1933 

.... 441984 14 58 86/275
1985
 
1986 
 .. 

1960-64: 1965-69:1966
 

Expenditure 
LCU = CFA Francs 

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

1960-64 
1965-69 
1970
 
1971
 
1972 141.0)40 351.721 4311*662 2.372 
1973
 
1974 
1975
 
1976
 
1977
 
1978 
1979

1980 10,19.290 1049.290 4.960 7.075 86 
1981 
1982
 
1983 1183.160 869.971 4.112 5.866 861984 1166.860 827.560 3.912 5.580 86 
1985 
1986 

1960-64: 1965-69: 
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Personnel Comments:
 
The table below gives a 
breakdown of researchers at the institutional level. 

1966 1970 1972 
 1980 1984
 

IRCT 3 2 3 
 6 6

IRCC 
 - 2 2 2 6
IRA'l 2 1 2 3 2
CREAT - - 6 7
DPV  4 141 3 8
DRA  0 [01 6 11
 
INPT 
 - - NA NA

DNTA 
 - - 4 4

DEPEG 
 - 4 7 9 14 

Total 5 13 18 39 58
 

Sourco 653 532 
 431 86 
 86
 

[I = estimated or constructed by authors. 

'Office de 1a Recherche Scientifique et Technique comprehensive definition of researcher than was 
Outre-ki r' (ORSTOM), 'Bureau d'Etudes used to construct this table.
 
Forestitres' (BEE17), and 'Direction de la
 
Mtreologie Nationale' (DMN) are not included. Expenditure Comments:
 
Other sources, that also exclude ORSTOM,give a 
 Total agricultural research expenditures (current
considerably higher number of researchers. This LCUs) were constructed as follows:
 
difference is probably caused by a more
 

1971 1972 1980 1983 1984 

IRCT NA 52.074 90.500 170.800 112.100IRCC 16.030 40.975 199.170 219.840 230.360
[RAT NA 14.991 299.840 136.300a 91.830
CREAT - 126 .2 50a 161.220 a 187.8 50 aDPV NA NA 52.00 a 93.690]a 107.580 a 
DRA NA NA 110.250 (183.8401 208.370
IN PT - 29.87C) 43.020 43.320DNTA - 42.470 152.9001 56.370DEPEG 33,000 [33.X)0] 98.9-10 1121.5501 129.080 

Total NA 141.0,10 1049.290 1183.160 1166.860 

Source 589 431 
 86 86 86
 

f I = estimated or constructed by authors. 
a. Salaries of expatriates not included. 

Acronyms and Abbreviations: DNTA : Direction Nationale de Technologie
BEF: Bureau d'Etudes Forestibres Alimentaire 
CREAT: Centre de Recherche en Elevage d'Avetonou DPV: Direction de Ia Protection des VWg(taux
DEPEG: Direction des Etudes 1'6dologiques et de DRA: Direction de la Recherche Agronornique

l'Ecologie G6n rale INPT: Institut des Plantes ATubercules
DMN: Direction de la M61treologie Nationale IRAT: Institut de Recherche en Agronomic Tropicale 



442 

IRCC : Institut de Recherche sur le Caf6 et Cacao 

IRCT: Institut dc Recherche sur le Coton et les Fibres 


Textiles 

ORSTOM : Office de ]a Fecherche Scientifique et 


Technique Outre-Mer 


Sources: 

0086 World Bank. "West Africa Agricultural 
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Bank, Washington, D.C., 1085. Mimeo. 
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the Determination of Priorities." II-PRI,
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Ababa, 29 August-4 September 1971. 

0373 	 Groupement d'Etudes et de Recherches pour le 
D~veloppement de rAgronomie Tropicale 
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Tonga
 

Pers otit,[I 

Period/Year PhD MSc BSc 

1960-64 .. 

1965-69 
1970 
1971 
1972 
1973 ..... 
1974 ... 

1975 .......... 
1976 ..... 
1977 
1978 . . .... 
1979 . . .... 
1980 
1931 
1982 
1983 0 1 4 
1984 ....... 
1985 .. 
1986 0 3 6 

1960-64: 	 1965-69:
 

Expen dit u re 

CuTrrent ICU Constant 1980
lPeriod/Year (millions) LCU (millions) 

1960-61 
1965-6 
1970 .. 

1971 .. 
1972
 
1973 0.028 0.059 
1974 0.033 0.061 
1975 0.040 0.067 
1976 0.054 0.092 
1977 011.73 0.104 
1978 0.200 0.246 
1979 0.3,10 0.388 
1980 0.280 0.280 
1981 0.280 0.25,4 
1982 0.220 0.191 
1983 	 0.315 0.267 
1981 0.281 ...... 
1985 0.317 ...... 
1986 0.422 ...... 

1960-64: 	 1965-69:
 

Subtotal Expat 	 Total Source 

1 723 
2 723 

1 4 5 723 
6 723 
4 723 
5 723 
5 723 
6 723 
5 723
 
5 723
 
9 723 

4.4 	 8 38 
12 723 

5 8 	 13 723
 
15 723
 
17 723
 

9 12 	 21 723
 

LCU = Tongan Pa'anga 

Constant 1980 US$ (millions) 

Atlas PPP 	 Source 

0.065 0.097 	 723 
0.067 0.099 	 723 
0.073 0.109 	 723 
0.101 0.150 	 723 
0.114 0.170 	 723 
0.270 0.402 	 723 
0.425 0.634 723 
0.30o 0.457 723 
0.278 0.414 	 723 
0.209 0.311 	 723 
0.292 	 0.436 723 

723 
723 
723 
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Personnel Comments: Consultants' Report to the Asian Development 
The indicator series refers to the Research Bank (two volumes). Manila: Asian Development 

Division of the Ministry of Agriculture, Fisheries 

and Forests. According to source 723, this 
0723 

Bank, June 1981. 
Fernando, L.H. "South Pacific NARS Resource 
Commitment Survey." ADB and ISNAR, The 

division only undertakes crop and livestock Hague, 1987. Mimeo. 
research. 

Additiona! References: 
Expenditure Comments: 0016 Oram, Peter A., and "'ishviBindlish. Resource 

The expenditure indio,,tors are commensul able Allocations to National Agricultural Research: 
with the personnel series. Source 723 indicates 
that the salaries of expatriates are not included in 0163 

Trends in the 1970s. The Hague and Washington, 
D.C.: ISNAR and IFIPRI, November 1981.CGIAR. "National Agricultural Research." 

the expenditure figures, but capital investments CGIAR, Washing!ton, D.C., 19o5. Mimeo. 
paid with foreign donor money are. 0771 Fernando, L.H. "ISNAR/IRETA Workshop on 

Planning and Management of Agricultural 
Sources: Research in the South Pacific: Survey of 

0038 Gamble, W.K., R.M. Bourke, and C.W. l3rookson. Agricultural Research Resources." ISNAR, The 
South Pacific Agricultural Research Study. Hague, n.d. Mimeo. 



Trinidad & Tobago
 

Personnel 

Period/Year PhD 

1960-64
 
1965-69 6 

1970
 
1971 6 

1972 

1973
 
1974 4 

1975 ....
 
1976
 
1977 6 

1978 ..
 
1979
 
1980 7 

1981
 
1982
 
1983 6 

i954 ......
 

1985
 
1986 ....
 

1960-64: 

Expenditure 

Current L.CU 
Period/Year (millions) 

1960-64
 
1965-69
 
1970
 
1971
 
1972
 
1973 .... 
1974
 
1975
 
1976 

1977 4.800 

1978
 
1979 ..
 
1980
 
1981
 
1982 ....
 
1983 ..
 
1984 

1985 ......
 
1986 .. 


1960-64: 


MSc BSc 


14 4 


19 9 

.. 

15 15 


16 23 


21 20 


20 32 


1965-69:1965 &68
 

Constant 1v80 
I.CU ("i'ons) 

7.488 

Subtotal Expat Total Source 

24 24 286/285
 

34 34 
 279
 

34 
 34 244
 

45 
 45 243
 

4 48 242
 

5'8 58 115
 

LCU = Trinidad & Tobago Dollars 

Constant 1980 US$ (millions) 

Atlas I'PP Source 

""
 
2.724 3.694 219
 

"
 

°°
 

1965-69:
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Personnel Comments: with a high. - number of PhD's than the Ministry 
These figures refer to agricultural research under of Agriculture (e.g., 33 of the 44 academic staff 
the aegis of the Ministry of Agriculture only. reported by source 363 in 1980 held a PhD degree). 
However, two other important agricultural The other important agricultural research 
research organizations can be identified. First is organization is CARDI, which has its 
th2 University of West Indies (UWI). "[his headquarters at the campus of UWI. CARDI was 
university has a strong Faculty of Agriculture created in 1975 out of the Regional Research 

1965 1968 1971 1974 1975 1977 

Ministry of Agriculture 	 27 
Crop Research Division 13 22 21 23 
Animal Health Division 1 3 2 2 
Animal Prjd.& Rcs.Div. 2 4 7 6 
Forestry Division 1 1 3 6 
i-isheries Division 3 7 
Other 4 1 1 1 

Subtotal 	 27 21 34 34 NA 45
 

Caroni Research Inst. 	 5 
UWI 	 19 50 58 
CARIDI 18
 
CARIRI 7
 
IMA
 

Source 	 286 285 279 24-1 3,12 243 

1978 19980 1982 	 198481 	 1983 

Ministry of Agricultiie -10
 
Crop Research Division 25 28 11*
 
Animal Health l)ivision 5
 
Animal Prod.& Re.l)iv. 6 9*'
 
Forestry Divis'or 8 1*
 
Fisheries Division
 
Other 4
 

Subtotal 	 40 48 NA NA 58* NA 

Caroni Research Inst. 7 10 10*
 
UWI 48 44'' 16" ,10
 
CARDI 16* 18* 21 20 16
 
CA1IRI -1
 
IMA 3
 

SOurce 	 325 2,12 342 361 355 354
 
3.11* 3,13* 362* 27* 115*
 

363" 	 224**
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Centre, which until then v'as an integral part of 0219 Department of Agriculture, Natural Resources 
the UWI. At the same time a decision was made and Rural Development (DARNDR), and IICA. 
to decentralize CARDI and accordingly units "R6union Technique R6gionale sur les Systmes deRecherche Agricole dans les Antilles."
 
have been established in Belize, Jamaica, St 
 DARNDR, and IICA, Port-au-Prince, PkI.hi,
 
Kitts/Nevis, St Lucia, Barbados, and Guyana in November/December 1977. Mimeo.
 
addition to Trinidad and Tobago. 0242 Commonwealth Agricultural Bureaux (CAB).
 

In addition to these majoi agricultural List of Research Workers in Agricultural Sciences 
research organizations, the following small i the Commowealth 1981. Slough, England: 
institutes can be identified: the Caroni Research CAB, 1981. 

0243 Commonwealth Agricultural Bureaux (CAB).Station (10 researchers in 1983, source 115) and List of Research Workers in the Agricultural
 
the Sugar Feed Centre - both under the Ministry Sciences in the Commonwealth ant in the
 
of State Enterprises - the Commonwealth Republic of Ireland 1973. Slough, England: CAB,
 
Institute of Biological Control, CARIRI (4 1978.
 
agricultural researchers in 1980, source 242), and 0244 Commonwealth Agricultural Bureaux (CAB).
 
IMA (3 researchers in 1980, source 2,12). List of Research Workers in the Agi:cultural
 

Sciences in the CoMMonwealth and in theThe ISNAR, IFARD & AOAD (Ilestionlaire Republic of Ireland 1975. Slough, England: CAB,
 
response (source 17), which includes the Ministry 1975.
 
of Agriculture, CARDI, UWI, and rIost of 
the 0279 Commonwealth Agricultural Bureaux (CAB). 
smaller institutes, gives a total of 103 researchers List of Research Workers in the Agricultural
 
of which 31 held a PhI), 35 in MSc, rind 17 a BSc, Sciences in th; Cwinnonwealth and in the
 
plus 20 expatriates for 1983. Republic of Ireland 1972. Slough, England: CAB,


1972. 
0289 Commonwealth Agricultural Bureaux (CAB).Expenditure Comments: List of Research Workers in the Agricultural 

The 1977 expenditure figure is, according to Sciences in the Commonwealth and in the
 
source 219, a conservative estimate of the Republic of Ireland 7969. Slough, England: CAB,
 
expenditures on agricultural research by the 1969.
 
Ministry of Agriculture. For 1983, the ISNAR, 0286 Commonwealth Agricultural Bureaux (CAB).
 

List of Research Workers in Agriculture, AninmalIFARID & AOAD questionnaire response (Source Health and Forestry in the Commonwealth and17) gives a total of '1'1'$ 37,550,000, which includes in the Republic of Ireland 1966. Slough, England: 
the Ministry of Agriculture, the University of the CAB, 1966. 
West Indies, CARlDI, and some smaller research 
institutes. On the basis of the information Additional References: 
provided by source 17, it was impossible to isolate 0010 Boyce, James K., and Robert E. Evenson. National 
the Ministry of Agriculture. and International Agricultural Research and 

Extension Programs.New York: Agricultural 
Acronyms and Abbreviations: Develypment Council, Inc., 1975. 

0014 Judd, M. Ann, James K. Boyce, and Robert E.CARDI: Caribbean Agricultural Research and Evenson. "Investing in Agricultural Supply."
Development Institute Economic Growth Center, Yale University, New 

CARIRI: Caribbean Industrial Research Institute Haven, Connecticut, 1983. Mimco. 
IMA: Institute of Marine Affairs 0016 Oram, Peter A. and Vislva Bindlish. Resource 
UWI: University of West Indies Allocations to National Agricultural Research: 

Trends in the 1970s. The Hague and Washington,
Sources: D.C.: ISNAR and IFPRI, November 1981. 

0115 Economic Commission for Latin America and the 0027 Harvey, Nigel, ed. Agricultural Research 
Caribbean (ECLAC). Agricultural Research Ceitres: A World Directory of Organizations and 
Policy and Management - Volumes I and 11. Programmes.Seventh Edition, Two Volumes. 
Papers presented at the Workshop on Harlow, U.K.: Longman, 1983. 
Agricultural Research Policy and Management, 0053 Pifieiro, Martin, and Eduardo Trigo, eds. Cambio 
26-30 September 1983, Port of Spain, Trinidad. Tdcnico en el Agro Latino Americano - Situacidn y
Port of Spain, Trinidad: ECLAC, November 1984. 
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Perspectivas en la D~cada de 1980. San Jos: 
IICA, 1983. 

0063 ISNAR. Report to the Board of Directors of 
CARDI: Analysis, Evaluation and Proposals to 
Strengthen CARDI's Regional Capacity. The 
Hague: ISNAR, 1985. 


0163 CGIAR. "National Agricultural Research." 

CGIAR, Washington, D.C., 1985. Mimeo. 


0172 Trigo, Eduardo. Background material. ISNAR, 

The Hague, n.d. 


0224 Ministry of Agriculture, Livestock, and Food 

Production. Research Division -
 Annual Report 
i983. Trinidad and Tobago: Ministry of 
Agriculture, Livetock, and Food Production, 
1983. 

0287 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Health ar.d Forestry in the British 
Comnonw.ealth, the Republic of Sudan and the 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 

0325 Ahmad, N. "Agricu.tural Research in Trinidad 
and Tobago." In Strengthening National 
Agricultural Research. Report from .1 SAREC 
workshop, 10-17 September 1979, edited by Bo 
Bengtsson and Getachew Tedla, pp. 182-197. 
Sweden: SAREC, 1980. 

0341 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
1977-1978. St. Augustine, Trinidad " Tobago: 
CARDI, November 1978. 

0342 	 Caribbean Agricultural Research and 
Development Ins ,tute (CARDI). CARDI 1976-
1981: Report of the Chairman. St. Augustine, 
Trinidad &Tobago: CARDI, 1982. 

0343 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report 
1980. St. Augustine, Trinidad & Tobago: CARDI, 
1981. 

0353 	 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. 

0354 	 Caribbean Agricultural Research and 
Development Institute (CARDI). Annual Report
Research and Development 1983-84: Highlights.
St. Augustine, Trinidad: CARDI, 1984.
 

0355 Caribbean Agricultural Research and
 
Development Institute (CARDI). Research and 
Development Summary 1982-83. St. Augustine, 
Trinidad: CARDI, 1983. 

0356 	 Caribbean Agricultural Research and
 
Development Institute (CARD!). Research and
 
Development Summary 1983-84. St. Augustine,
 
Trinidad: CARDI, 1984. 

0361 Ce~itral Experiment Station. Research Division -
Crop Research: Annual Report 1982 (summary).
Trinidad & Tobago: Central Experiment Station, 
1982. 

0362 University of the West Indies Faculty of-
Agriculture. Information Booklet for Academic 
Year 1981-1982. St. Augustine, Trinidad & 
Tobago: University of the West Indies Faculty-
of Agriculture, September 1981. 

0363 	 University of the West Indies - Faculty of 
Agriculture. A Compendium of Research. St. 
Augustine, Trinidad &Tobago: University of the 
West Indies - Faculty of Agriculturt, January 
1980. 

0364 	 Caribbean Industrial Research Institute 
(CARIRI). CARIRI 1983 Annual Report. Trinidad 
&Tobago: CARIRI, 1984. 

0744 	 Agricultural Research Centres: A World 
Directory of Organizations and Programmes.
Eighth Edition, Two Volumes. Harlow, U.K.: 
Longman, 1986. 



Tunisia
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

1960-64 .... . .... 39 852 
1965-69 ..
 
1970 
 101 5321971 .. 56 56 112 6471972 ........
 114 266 
1973
 
1974 ..
 
1975 ....
 
1976 
 .. 71 17 88 647
 
1977 ..
 
1978
 
1979 ..
 
1980 
 91 2 93 647

1981 ..... 94 419

1982 
 106 419

1983 ..... 120 419

1984 
 .. 141 419

1985 ..... 129 13 142 647
 
1986
 

1960-64:1963 
 1965-69:
 

Expei ditiu re LCLI = Tunisian Dinars 

Constant 1980 US$ (millions)
Constant 1980Current LCU 

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

1960-64
 
1965-69
 
1970
 
1971
 
1972 1.403 
 3.037 7.213 10.136 266 
1973 .... 
1974 
1975 .... 
1976 .... 
1977 .. 
1978 ."15,9 .. .... 

1980 .... 
1981 .... 
1982 .. .. 
1983 ....
 
1984 
 .. 
1985 7.000 4.324 10.720 14.431 647
1986 .... 

1960-64: 
 1965-69:
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Personnel Comments: 
The table below gives an overview of how the 
indicator series has been constructed. Quite a 
number of institutes have not been included in 
the series because of limited statistical data. Some 

1970 1971 1976 1980 

INR AT 65 64 55 48 

CRGRa 19 20 9 11 

INRF 17 28 24 16 

IRAb - - 18 

IOC - -


Subtotal 101 112 88 93 


INSTOP 6 12* 

IRVT 

DS 19 11 

1IRI 1/DR" 10 10" 

INAT 25 

ORSTOM 7 13* 


Surce 532 647 	 647 647 
95* 

of the institutes have also been excluded because 
they are not exclusively research oriented. Many 
also have education or service roles, which 
makes their data on the number of researchers 
rather difficult to interpret. 

1981 1982 1983 1984 1985 

49 59 63 76 72
 
11 16 17 16 18
 
16 14 13 14 15
 
18 17 17 20 22
 

- 10 15 15 

94 106 120 14 1 142 

20* 
31* 27 

20' 18* 24 
31* 
54* 
11 * 

419 419 419 419 647
20* 255* 6.18* 

a.The 1970 figures include CRUESI, an1d the 1971 figures include CRUEISI mnd CATIID. According to source W47,
these institutes were attached to CRUR in 1972. 

b.Created in 1976. 
c.Created in 1982. 

Expenditu re Comments: 
The 1972 and 1985 expenditure figures correspond 
with the respective personnel figures. The 1985 
figure is an estimate of the total research 
expenditures of INIRA', CRGIR, INRF, I, and 
IRA. When other institutes like IVT, )S, and 
universities are included, total agricultural 
research expenditures in 1985 are estimated (by 

source 617) at 12.1 - 13.0 million Dinars. 

Acronyms and Abbreviations: 
BIRHI/DIE : Bnureau dt' I'linetntai re et (lt's
Recherches Itrologique's 1)ivision de's Ressbouirces e 

Fau "'aris:
CATID: Centrenet(I'Am(lioration Lies TechniquesC'Irrigatio (1e Drainage 

CRGR: Centre tie Recherclhe di Gc'nie' Rural 
CRUESI: Centre tc echerches pour Utilisation desassin 

gaux Salues en Irrigation 
DS: Division Les Sols 
INAT: lnstitut National Agronomicue de Tunis 

(AgriculturalUniversity) 

INRAT: Institut National ie la Recherche 
Agrononmique de Tunisie 

INRF: istitut National de Recherches Foresti~es 
INSTOI': Institut National Scientifique et Technique

t'Ocanilgraphie et de I'6che 
1O: Institut de lOlivier 
I ,A: Institnt des R'gions Arides 
IIRVT: Institut tie la Recherche ,'ctCrinaire de Tunisie 
ORSTOM: Office tie la Recherche Scientifique et 

Technique d'Outre-Mer 

Sources: 
0266 	 UNESCO. National Science Policies in Africa. 

Sietnc"' 'olicv Studies7 anId Documents No. 31.ais NEC, 
UNESCO, 1n7.1. 

0419 Lasrarn, Mustapha. "Rapport stir le Sys.',meNational tie la Rtecherche Agricole en "unisie." 

Paper pr'sentt'd at tiht' Scminaire stir 
ClOrientation et lOrganisation de la Recherche 

A rn'n, Cntre I t t i' 
Mditerranden, Centre Interational de Hautes 
Etudes Agrononiiqies MW'diterranc'e,mes, Istanbul, 
1-3 December 1986. 
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0532 	 UNESCO Field Science Office for Africa. Survey 
on the Scientific and Technical Potential of the 
Countries of Africa. Paris: UNESCO, 1970. 

0(47 	 ISNAR. Programme de Diveloppement de la 

Recherche Agricole en Tunisie. Three volumes. 

The Hague: ISNAR, May 1987. 


0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in Agricultural Research and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

Additional References: 
0010 	 Boyce, James K., and Robert E. Evenson. National 

and International Agricaltural Research and 
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Development Council, Inc., 1975. 

0014 	 Judd, M. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Connecticut, 1983. Mimeo. 

0016 	 Oram, Peter A., and Vishva Bindlish. Resource 
Allocations to National Agricltural Research: 
Trends in the 1970s. The I la gue and Washington, 
D.C.: ISNAR and II'PRI, November 1 81. 

0026 	 Oram, Peter A., and Mark Gieben. ''l)ocUment 
Summaries." ISNAR, The I lague, I84. Mi neo. 

0027 	 Harvey, Nigel, ed. Agricultural Research 
Centres: A World Directory of Organizations and 
lProgrammes. Seventh Edition, Two Vohti mes. 
Harlow, U.K.: L.ongman, 1983. 

0073 	 Oram, Peter A., and Vishva Bindish. 
"Investment in Agricultural Research in 
Developing Countries: Progress, Problems, nd 
the Determination of I'riorities." IFPRI, 
Washington, D.C, January 1984. ,Mimeo. 

0094 	 FAO - Near East Regional Office. Directory of 
Agricultural Research Institutions in the Netar 
East Region. Cairo: FAO --Near Fast Regional 
Ouice, 1979. 

0095 	 FAO - CARIS. Agricultural Research in 
Developing Countries - Volt:me 1: Research 
Institutions. Rome: FAO - CARIS, 1978. 

0163 	 CGIAR. "National Agricultural Research." 
CGIAR, Washington, D.C., 1985. ir(). 

0175 	 Cooper, St.G.C. Agricultural Research in 
Tropical Africa. Kampala: Fast African 
Li terature Bureau,, 19710. 

0255 	 Centre National de Documentation Agricole
 
(CNDA). La Recherche en Cours. Tunis: CNDA,
 
September 1983.
 

0360 	 Cooper, St.G.C. TFowards 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 Atgust-4 September 1971. 

0407 	 Centre International dC Hautes Etudes 
Agronomiques M'diterranennes. "S-rinaire stir 
I'Orientition et l'Organisation de la Recherche 
Agronomique dans les Pays du Bassin 
N6iditerran'en, Istanbul, I-3 December 1986.' 
Centre International de Hautes Etudes 
Agronomiques M&titerran~ennes, Paris, December 
1986. Mimeo. 

0422 	 Casas, Joseph. "Les Resources IHlumaines et 
Financires dans les Pays dutBassin 
N1,diterran6en." 'reliminary table. ISNAR, The 
Hague, 1986. Mimeo. 

0586 	 UNESCO - Division of Statistics on Science and 
Technology, Office of Statistics. Human and 
Financial Resources for Research and 
Experimental l)evelopment in Ariculture. Paris: 
UNESCO, July 1983. 

0648 	 Institut de la Recherche \'1tc'rinaire de Tunisie. 
"Rapport sur l'Activite de l'Institut ie la 
Recherche \'1tCrinaire de "''unisie pour I'Annee 
1984." Institut de la Recherche V6t6rinaire de 
Tunisie, L.a Rabta, Tunis, n.d. Mimeo. 

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

0654 	 Office de la Recherche Scientifique et Technique 
Outre-Mer (ORSTOM). Rapport d'Activit 1967. 
Paris: ORSTOM, 1969. 

0865 	 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. 



Turkey
 

Personnel 

Period/Year PhD 

1960-64
1965-69 ..... 

1970 


1971
 
1972 ..... 

1973 ......
 
1974 ......
 
1975 ......
 
1976 .. 

1977
 
1978 .....
 

1979
 
1980 
 .. 
1981
 
1982 

1983 ......1984 .. 

1985
1985 ........
1986 


1960-64: 

Expenditure 

Current LCU 
Period/Year (millions) 

1960-04
 
1965-69 
 31.500 

1970 
 111.815 
1971 
 127.370 
1972

1973 
 204.000 

1974 
 318.000 

1975 
 394.800 

1976 
 470.100 
1977 
 970.800 
1978 1029.000 
1979 1398.800 
1980 1930.800 
1981 3140.600 
1982
 
1983
 
1984
 
1985
 
1986
 

1960-64: 

MSc BSc 

...... 

...
 

.. 

.. ... 

1965-69:1965 

Constant 1980 

LCU (millions) 


2788.466 
2021.623 
1953.436 

2203.615 
2688.119 
2869.872 
2903.213 
4813.408 
3551.472 
2828.785 
1930.800 
2211.690 

1965-69:1965 

Subtotal Expat Total Source 

397 886
 

479 852
 

. 

1424 27
 
,,
 

" 1800 422
 

LCU = Turkey Liras 

Constant 1980 US$ (millions) 
-

Atlas PPP Source 

11.584 18.758 886
 
29.701 48.095 852
 
28.699 46.473 10
 

32'375 52.425 601
 
39.493 63.951 601
 
42.163 68.275 601
 
42.653 69.069 601
 
70.717 114.513 601
 
52.177 84.491 601
 
41.559 67.298 601
 
28.367 45.934 601
 
32.493 52.617 26
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Personnel Comments: 
The organizational structure of agricultural 
rarchrdin tsure 26)grisuit m l e h 1inwn 
(according to source 26) agricultural research was 
undertaken by four major entities, namely, 1) 
Ministry of Agriculture and Forestry (for 
livestock, nutrition, forestry, and crops), 2) 
Ministry of Village Affairs (soil, water, and 
irrigation), 3) Ministry of Sugar, and 4) Faculties 

of Agriculture in 4 major universities (especially 
Ankara and Ismir). Within the Ministry of 
Agriculture and Forestry, research falls under 8 

General Directorates (GD and is carried out in 
more than 50 regional and subregional institutes 
and stations. 

The 	 1982 personnel figure given by source 
27 excludes resec rchers within the higher 
education sector and the fo,'estry research 
institute - which was reported to have 689 
graduate staff. but which seems to be out of 
proportion when compared with the other 
institutes. The 1985 estimate given by source 422 
also excludes researchers within the higher 
education sector. 

Expenditure Comments: 
T',"post-1973 expcnditure figures explicitly 
exclude university research expenditures. 

Sore 	 .es:00o c esKa 
0010 	 Boyce, James K., and Robert E. Evenson. National 

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

0026 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, The Hague, 1984. Mimeo. 

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

0422 	 Casas, Joseph. "Les Ressources Ilunaines et 
Financieres dans les Pays du Bassin 
Mediterran6en." Preliminary table. ISNAR, The 
Hague, 1986. Mimeo. 

0601 OECD - STIID Data Bank. "Public Funding of 
R&D by Socio-Economic Objective." Tables. 
OECD, Paris, April 1987. Mimeo. 

0852 Evenson, Robert F., and Yoav Kislev. Investment 
in AgriculturalResearcl, and Extension: A Survey 
of International Data. Center Discussion Paper 

No. 124. New Haven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 Evenson, Robert E., and Yoav Kislev. "InvestmentAgricultural Research and Extension: A Survey 
of International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 
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York: Praeger Publishers, 1975. 
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Mimeo. 

0744 Agricultural Research Centres: A World 
Directory of Organizations and Programnines. 
Eighth Edition, Two V ,9imes.Harlow, U.K.: 
Longman, 1986. 

0831 	 FAO. Report of an Expert Consultation on 
Agricultural Extension and Research Linkages in 
the Near East, Amman, Jordan, 22-26 July 1985. 
Rome: FAO, 1985. 
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Tuvalu
 

Personnel 

Period/Year PhD MSc 3Sc Subtotal Expat Total Source 

1960-64 .. 
1965-69 .. 
1970 .. ... 
1971 
1972 .. ... 
1973 .. 
1974 .. 
1975 .. 
1976 
1977 
1978 
1979 
1980 
1981 ..... 
1982 .. 
1983 ...... 0 1 1 723 
1984 ...... 
1985 ...... 
1986 ...... 0 1 1 723 

1960-64: 1965-69: 

Expe n d itu re LCL Tuvalu Dollars (Australian Dollars) 

Current LCU Constant 1980 
Constant 1980 US$ (millions) 

Pcrod/Year (millions) LCU (r1llions) Atlas PPP Source 

1960-64 
1965-69 
1970 .... 
1971 .... 
1972 .... 
1973 .... 
1974 .... 
1975 .... 
1976 .... 
1977 .... 
1978 .. 
1979 .... 
1980 .... 
1981 .... 
1982 
1983 0.060 0.045 0.051 0.076 723 
1984 .... 
1985 
1986 0.040 0.025 0.028 0.042 723 

1960-64: 1965-69: 
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Personnel Comments: 
Some very limited agricultural research is 
executed through the Division of Agriculture of 
the Ministry of Commerce and Natural 
Resources by an expatriate researcher who works 
part-time at Tuvalu. 

0038 

0243 

Additional References: 
Gamble, W.K., R.M. Bourke, and C.W. Brookson. 
South Pacific Agricultural Research Study. 
Consultants Report to the Asian DevelopmentBank (two volumes). Manila: Asian Development
Bank J uneBank, June 1981.1981. 
Commonwealth Agricultural Bureaux (CAB). 

Expenditure Comments: 
The expenditure figures correspond 
personnel indicators. 

with the 
0771 

List of Research Workers in the Agricultural 
Sciences in the Comn.onwealth and in the 
Republic of Ireland 1978. Slough, England: CAB, 
1978.Fernando, L.H. "ISNAR/IRETA Workshop on 

0723 
Sources: 
Fernando, L.H. "South Pacific NARS Resource 
Commitment Survey." ADB and ISNAR, The 
Hague, 1987. Mimeo. 

Planning and Management of Agricultural
Research in the South Pacific: Survey of 
Agricultural Research Resources." ISNAR, The 
Hague, n.d. Mimeo. 



Uganda
 

Personnel 

Period/Year 

1960-64 

1965-69 

1970 

1971 
1972
 
1923
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982 


1983
 
1984
 
1985
 
1986
 

1960- 4:1964 


Expenditu re 

Period/Year 

1960-64
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1983
 
1984
 
1985
 
1986
 

1960-64: 


PhD MSc BSc Subtotal Expat Total Source 

67 518 
89 286/285 

125 532 

185 27
 

1965-69: 1965 & 68
 

LCU = Uganda Shillings 

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

1965-69:1967
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Personnel Comments: 
The table below gives an overview of how the indicators have been constructed: 

1964 1965 1966 1968 1970 1971 1974 1980 1981 1982 1983 1984 

DOA/RD 
DOVS & AI 
DOF/RD 
FD/RD 
UFFROa 
UTROa 
CGC/CRCb 

18 
13 

2 
3 
6 
8 

12 

22 
12 
[21 
6 

161 
10 
11 

17 
10 
NA 
NA 
NA 

5 
11 

30 
12 
19] 
8 

12 
12 
191 

45 
19 
13 
6 
8 

12 
8 

55 
NA 
NA 
NA 

11 
13* 
-

54 
12 
NA 

6 
NA 
NA 
. 

114 
NA 
NA 
NA 
NA 
NA 
. 

119 
NA 
NA 
NA 
NA 
NA 
. 

91 
20 
NA 
20 
20 

1171 
. 

86 
NA 
NA 
NA 
30* 
17* 
. 

142 
NA 
NA 
NA 
NA 
NA 

MA/FOA&F:c 5 5 NA 11 14 16 NA NA 18 17 NA NA 

Total 67 74 NA 103 125 NA NA NA NA 185 NA NA 

Source 518 286 653 285 532 279 244 242 79 27 160 227 
589* 847* 

[= estimated or constructed by authors. 
a. The pre-1977 figures represent the Iast African Freshwater Fisheries Research Organization and the East

African Tiypanosoliasis Research Organization. Both organizations had mandates covering the whole
community until the abolishment of the List African Community (Kenya, Tanzania, and Uganda) in 1977.
In this case the procedure used here was to include the pre-1977 data for these 'East African' organizations
in the indicator series for the country where the institute is located. 

b. Merged with the Department (if Agricuilti re in 1971. 
c. It is assumed that faculty staff spend one-third of their time on research. 

Given the political instability over the last 15 
years or so, only very limited statistical 
information of doubtful quali ty i; av,ilable. 

Expenditure Com men ts: 

Very li d 	 c nHarlow, U.K.: Longman,1983.limitedery quan tifialble info rmatin concern in 

agricultur,I research expenditures isavailable for 
Uganda. It was not possible to construct an 
expenditure fi;ure that iscompatible with the 

personnel figures. 


Acronyms and Abbreviations: 
CGC/CRC: (Empire) Cotton Growing Corporation -

Cotton Research (..etter 

DOA/RD: Depcartmetnt oif Agriculture -- Research 

Division 


I:Do n oAfrica.I)OVS & Al: l)epartuent of1\e.'terituary Services and 
Animal Industry 

DOF/RID: Department of Fisheries -Re.search Division 
FD/ RI): Forestry Departtuuent --Research Division 
UFFIRO: Uga nda Freshwater I:isheri(- Research 

Orgaization (fornierly Last African)
UTRO: Uganda 'rypaoson-iasis Research 

Organization (formerly East African) 
MA/FOA&F: Makarere University - Faculty of 

Agriculture an.] Forestry 


Sources:
 
0027 Harvey, Nigel, ed. Agricultural Research 
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1969.
 

0286 Commonwealth Agricultural Bureaux (CAB).
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in the Repu!lic of Ireland 1966. Slough, England:
CB 96
 

058CAB, 1966. 
0518 East African Academy. Research Services in East 

Nairobi: East African Publishing House,i966. 
0t532	UNESCO Field Science Office for Africa. Survey 

on fhe Scientific and Tehichnical Potential of the 
Coui!ries if Africa. 'aris: UNESCO, 1970. 
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and International Agricultural Research and
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United Arab Emirates
 

Persontie 

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 2 21 0 12 17
 
1984
 
1985
 
1986
 

1960-64: 1965-69:
 

Expenditure LCLI = Dirhams 

Constant 1980 US$ (millions)
Current LCU Constant 1980 

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

i960-64 
1965-69 
1970
 
1971
 
1972
 
1973
 
1974 
1975
 
1976 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1'933 
 5.500 5.248 1.406 1.244 17 
1984 .. 
1985 .. 
1986 .. 

1960-64: 1965-69: 
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Personnel Comments: 
The 1983 figure includes the following 
organizations: the Water and Soil Investigation 
Project for Agricultural Development and Al Ain 

Central Laboratory. Source 27 gives 4 researchers 
in the Al Ain Central Laboratory for 1982. 

Expenditure Comments: 
The 1983 expenditure figure includes the Water 
and Soil Investigation Project for Agricultural 
Development and Al Aim Central Laboratory. 

Sources:SNAr,:A 
0017 	ISNAR, I:ARD & AOAD.Survey of National


Agricultural Research Systems: Unpublished 
Questionnaire Responses. ISNAR, The Hague, 
1985. 

Additional References: 
0027 Harvey, Nigel, ed. Agricultural Research 

Centres: A World Directory of Organizations and 
Programtcs. Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

00)94 	 FAO - Near East Regional Office. Directory of 
Agricultural Research Institutions in the Near 
East Region. Cairo: FAO - Near East Regional 
Office, 1979. 

0165 	 hvensoT, R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0865 	 Orarn, Peter. "Agricultural Research Oojectives 
and Priorities: Constraints to the Development of 
Agricultural Research Institutions in Arab 
countries." Review paper prepared for the firstmeeling of the Council for Arab Agricultural 
Research, organized by the Arab Fund for 
Economic and Social Development, Kuwait, 23 

March 1988. 



United Kingdom
 

Personnel 

Period/Year PhD 

1960-64 

1965-69 1313 

1970
 
1971 1731 

1972 ......
 
1973
 
1974 1972 

1975 ...... 
1976 

1977 2169 

1978 ...... 
1979
 
1980 2345 

1981...... 
1982 ......
 
1983 ......

198-1 ...... 

1985 .... 
1986 ...... 

1960-64: 

Expen dit ire 

Current LCU 

Period/Year (million,;) 

1960-6-1 12.453 
1965-69 21.798 
1970 33.669 
1971 38.686 
1972 41.891 
1973 17.1,13 
1974 57.896 
1975 75.155 
1976 87.172 
1977 96.607 
1978 107.582 
1979 125.877 
1980 160.060 
1981 190.550 
1982 211.228 
1983 219.720 
198,1 233.611 
1985 .. 
1986 .. 

MSc BSc 

.... 
402 680 


4.12 782 


474 826 


....
 
460 828 


192 8-1) 


1965-69: 1965 & 68
 

Constant 1980
 
LCU (millions) 


6.1.957 
93.351 

12-1.018 
130.696 
130.502 
137.413 
1,16.572 
1.19.711 
151.3,10 

1.17 267 

1,17.575 

150.751 

160.060 

170.897 

175.877 

17.1.105 

177.8(19 


Subtotal Expat Total Source 

2395 .. 2395 286/287 

2955 .. 2955 279
 

3272 .. 3272 244
 

345" 3457 243
 

3677 3677 242
 

ICL = Pounds Sterling 

Constant 1980 US$ (millions) 

Atlas PIP Source 

121.256 129.0-17 542
 
178.572 185.457 542/694/691 
237.235 246.822 5-12/692 
250.008 259 o48 542/692 
249.637 259.262 542/692 
262.915 273.052 542/692 
280.378 291.189 542/702 
286.383 297.125 542/702 
289.499 300.661 542/702 
281.708 292.570 512/701 
282.296 293.181 542/700
288.372 299.490 542/688/283 
306.179 317.981 542
 
326.909 339.514 542/088 
336.435 349.407 542/688 
333.045 345.886 542/688 
340.131 353.246 542/688 

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



Personnel Comments: 
These figures were constructed by an aggregation 
of detailed research personnel figures compiled at 
the institute level. For example, in 1980 the 
listing included researchers from 53 tertiary 
institutes (universities plus colleges and 
polytechnics) and 33 noneducational institutes, 
Personnel from tertiary institutes were prorated 
at the 50% rate. 

Expenditure Comments: 
The two major organizations in agricultural 
research in the UK are the Agricultural and Food 
Research Council (AFRC, previously ARC) and 
the Ministry of Agriculture, Fisheries, and Food 
(MAFF). In addition, the following organizations 
fund or execute smaller programs in agricultural 
research: the )epartment of Agriculture and 
Fisheries for Scotland (I)AFS); the Department of 
Agriculture, Northern Ireland (DANI); the 
Forestry Conmi.ssion; the Department of the 
Environment (DOE); the Natural Environment 
Research Council (NERC); and the universities. 

Although MAFF is an important executing 
agency for agricultural research, it commissions a 
great deal of agricultural research to other 
organizations, especially AFRC. AFRC receives 
about half its budget from MAFFIand the other 
half is provided by the Science ud,Cget of tile 
Department of Educwa tioen ind Science. In 
addition, some industries and other bodi-sprovide a small - hut iac rea sing; (son rte 557) 

proportion of the A FRC budgeCt. A ERV ad MAFF 
only serve England and Wales. Scotland and 
Northern Ireland have their own agricultural 
research organizations. Ilnthe case of Scotland, 
however, there i,,ai organizational link between 
AFRC and DAFS, in thg t A ERC advises DAFS on 

Siresearch 
inlthe Scottish Agricultural Research
Instittes. Together these two organizations form 
the Agricultural and Food Research Service 
(AFRS). 

To construct the expenditure indicotors, the 
following procedure was adopted. In sources 688 
to 702, total agricultural research expenditures are 
presented in such a way that AFRC expenditures 
(internally and externally) can be identified. The 
remaining non-AFRC expenditres include the 
agricultural research expenditures of MAFF, 

DAFS, DANI, the Forestry Commission, DOE, 
and NERC. Source 542 gives a complete series of 
AFRC expenditures for the period 1960-1984. In 
most cases these AFRC expenditure figures were 
more or less the saime as those identified in the 
total expenditure figures. In some cases, however, 
they differ. It seems this was caused by omitting 
expenditures for the central administration of 
AFRC, particularly by source 688. It was therefore 

decided to replace, for all years, the AFRC 
expenditure figures from sources 688 to 702 with 
those of source 5,12, and add the non-AFRC 
expenditures to them. The table on the next page 
gives an overview of how the indicators have 
been constructed. 

Tile U.K. financial year runs from April 1 to 
March 31, so according to the standard practice in 
this series, a 1980 figure, for example, refers to the 
April 1980 to March 1981 period. 

Acronyms and Abbreviations:
 
AFRC: Agricultural and Food Research Council
 
AFRS: Agricultural and Food Research Service
 
ARC: Agricultural Research Council

DAFS: Department of Agriculture and Fisheries forSCo)tland 
DANI: Department of Agriculture, Northern Ireland
 
DOE: Department of the Environment
 
NIAFF: Ministry of Agriculture, Fisheries and Food
 
NERC: Natural Environment Research Council
 
SARI: Scottish Agricultural Research Institutes
 

Sources:
0212 Commonwealth Agricultural Bureaux (CAB).

List of Research Workers in Agricultural Sciences 
in the CoMMonwealthI1981. Slough, England: 
CAll, 1981. 

)213 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in tlt, Agricultural 
Sciences in the Conmonwealth and in the 
Republic of Ireland 1978. Slough, England: CAB,1978. 

02,14 Commonwealth Agricullural Bureaux (CAB). 
List of Rescatch Workers in the Agricultural 
Scien ces in the Contil on ealth and in the 
Republic of Ireland 1975. Slough, England: CAB, 
1975. 

0279 Commonwealth Agricultural Bureaux (CAB).List of Research Workers in the Agricultural 
Sciences in the Coononwcalth and in the 
Republic of Irelan(1 1972. Slough, England: CAB, 
1972. 
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1960 1961 1962 1963 1964 1965 1966 1)67 1968 

AFRC a 

non-AFRCb,c 
correctiond 

5.860 
14.4971 
-

6.456 
14.9541 
--

6.814 
15.2291 

7.566 
15.8061 
-

8.551 
[6.5321 
-

9.132 
6.520* 

10.6951 

10.437 
6.876* 

10.6951 

12.432 
7.854* 

10.6081 

13.910 
9.167' 

10.8461 

Total 10.357 11.410 12.043 13.372 15.083 16.347 18.008 20.894 23.923 

Source 5-42 542 542 542 5.12 542 542 542 542 
691* 691 691' 691* 

1969 1970 1971 I )72 1973 1974 1975 1976 

AFRC a 

non-AFRCbc 
ccrection d 

15.75-1 
13.191' 
10.8711 

17.854 
14.781" 
[1.0 11 

20.827 
16.628* 
11.2311 

22.983 
17.462* 

.4T.1 

2.1.836 
20.659' 
I1.(A81 

30.336 
25.-100* 
12.1601 

36.375 
35.300 
13.4801 

43.732 
39.600* 
13.840] 

Total 29.810 33.669, 38.18o1 .11.8191 47,143 57.896 75.i55 87.172 

Source 542 5.12 5.12 5112 5-12 5.12 5412 542 
691 1 92' e,92* 692" 6)2* 702 702* 702* 

10177 1Q978 lQ79 (980 1981 1-82 1983 198.1 

AFRC a 

non-AFRC b'c 
correCtion d4 

48.207 
14.200* 
14.2(X)l 

55.522 
,17.500* 
[.1.5601 

63.0,7 
59.90(0-
2.9 10*' 

78.200 
177.8001 

13.780 

90.200 
95.700-
1-17.6501 

97.038 
1(08.9Q00 

15.2901 

101.580 
112.200-

15.9-101 

104.141 
123.500 

16.0(X)] 

Total 96.607 107.582 125.877 160.060 190.550) 211.228 219.720 233.(41 

cx)urce 5,12 5.12 5-12 5.12 5-12 5-12 542 542 
701 * 700* 688* 688' 688* 688* 543 

283"* 

I oestimated or constructed by authors.
a.Gross expenditure figures inclusive of lunds derived from the sale of produce, fees, and miscellaneous sources. 
b.In several instances, NERC expenditures were classified as agricultural research but footnoted as mainlymarine biology research. In most cases, however, this type of research expenditure was not included. They 

were included by the original source.•cre therefore omitted from the series in the few cases they 
c.For the years 1960-04 non-AFRC expenditures have been estimated on the basis of a fixed percentage (1965

69 average) of AFRC expenditures. Both AFRC and non-AFRC expenditures include some funding for
agricultural research executed by universities. I lowever, the expenditures of agricultural research executed
by universities and financed through (eneral University Funds (CUFor core budget of the universities) are 
not included in the indicator series. According to source 703, these GUF expenditures on agricultural research
amoulnted to 6.8 million, 14.6 million, and 19.2 million pounds, respectively, in 1975, 1980, and 1982. On 
average these GUF agricultural research expenditures amount to around 9% of ',ieexpenditure indicators in
the respective years. One may increase the whole indicator series by 9% to include an estimate of the GUF 
colpo)nent.

d.or the years 1960-1978 no breakdown is given of Northern Ireland Government research. On the basis oflater observations, it was estima ted that 60% of Northern Ireland Government research expenditures are
agriculturally related. For the years 1960-1978, 60'' of the Northern Ireland Government research
expenditures were added to non-AFRC igricultural research expenditures. I'ost-1978 no-A :RC agricultural
research expenditures exclude, forestry rewsarch. Source 283 indicates that in 1979, 2.91 million pounds was 
spent on forestry research in the U.K. For the later years, a forestry research expenditure estimate has been 
constructed on the basis of the 1979 figure and the trend of non-AFRC expenditures. 
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0283 European Economic Community(EEC). 
"Monograph on the Organization of Agricultural 
Research." EEC, Brussels, 1982. Mitmeo. 

0285 Commonwealth Agricultural Bureaux (CAB).
List of Research Workers in the Agricultural 
Sciences. in tie Commonwealth and in the 
Repiblic of Ireland 1969. Slough, England: CAB,
1969. 

0286 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in Agriculture, Animal 
Health and Forestry in the Comn oealth and 
in the Repmbiic of Ireland 1966, Slough, England: 
CAB, 1966. 

0542 	 Beck, Itarvey. Personal communication. 

Department of Agricultural lconomics, 

University of Reading. Reading, England, 

December 1986. 


0688 Ministry of Agriculture, Fisheriesarid Food. 

Report on Reselrch anrd Dcrellpi cut1 979- SO,
h 
1981-82, 1982 -8.3, and 19S3 84. Yea rlv reports. 
L.ondron: f ter aje'-,ty's Stationerv ()tfice, various 
years. 

0691 Central Statistical ( )l ti Cc. et'rei anid 
Decoe picnt ipli,.ndiL c. I.ondon: Ih:r Majesty's 
Stationery Office, 1073. 

1692 	 Central Statistical ()ffice. Rt'.ucreh ai 

De'eloinent s'icniditurc and liiiph'ynt'nt

London: tIer Majesty's Statione'rv Otfice, 1971). 


)694 	 Department of Education ard Science Ministry
of Technology S ifftistILsSLicn c and 

Technoliy. l.ondon: IIhr Majesty'', Stationtery
Office, I 7. 

1701 	 Bowles, I.R. ' ' ar la ol tIl)Vlm)Tetl: 
Expenditure and Em)plivmnent ill the SeventL'ies." 
Fconoii,"'l'rrdls No. 33.1 (August 1981): 94--11l. 

0701 	 Arrundale, A. "]'cstareh and I)evelhtlpment: 
Lxpendi.tur and IErmplovment, 178." Eionomic 
Trendls No. 321 (Julv 98)0): 99 1(Q. 

0702 	 ArrundahI,, R. ",esca rCl raid )teye hip merit: 
Expeniditrc arid Implo, rimelt." con mic Trends 
No. 319 (July 1979): 100 12.1. 

Additional References: 
0010 	 Boy,'e, James K., ard Robert F. I yeuson. Natinal 

and International Agricullrral Res'are/h anI 
Extension Progiains. New York: Agricultura
Development Council, Inc., 1975. 

0014 Judd, M. Ann, Jaies K. Boyce, anI Rolbrt F.. 
Evensori. "lnvesting in Agricultural Supply." 
Economic Growth Center, Yale University, New 
Haven, Conrecticut, 1983. Mi 0. 

1020 Cabinet Office. Annual Review f' G,,overnment 
Funded R,,l) 19.3, 198-1, 1985, ad 1986. London: 
Her Majesty's Stationery Office, various years.

)121 OECD. OECD Science and Tet'chnology Indicators. 
Paris: OECD, 1984. 

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

0165 Evenson, R.E., and Y. Kislev. Agri,:ultural
 
Research and Productivity. New Haven: Yale
 
University Press, 1975.
 

0287 Commonwealth Agricultural Bureaux (CAB).
 
List of Research Workers in A,'riultur,, Animal 
IHealth and Forestry in the British 
Comn mo nwealth, the Republic of Sudan and tile 
Republic of Ireland 1959. Slough, England: CAB, 
1959. 

0376 	 FAO. Fourteenth t'AO Regional Conference for 
Europe, Reylkja:,ik, Iceland, 17-21 September 
1984: Research in Support of Agricultural Policies 
in Erope. Rome: FAO, 108-1. 

0394 	 Agricultural and Food Research Council (AFRC).
Report of the Agricultural and looi R'search 
Council for the itcar I lS -,6. England: AFRC, 
November 198o. 

01473 	 OFCD. Scit't' ald Tcch , h g lyIdicaturs: Basic
 
Statistical Series .- VoumenA: The Objectives of
 
Government R&D Furin, 1!74--195. Paris:
 
OECD, Nlav 1983.
 

(l0-174 	 O:.CD. Sciencet aiid l'Icchnohiy Inlicators: Basic 
Statistical cii's- Volune A: The Objectives of 
Couernment R&lD, 1969-1981. Paris: OECD, July 
1981. 

0l50) OECI). Swurcl (iftihe 	Resourc's Dev,,,ted to R&D 

kit OECI) Ahtenier Co lntrci's, Int'rnaliona1 
Statistical Year 1971 - Volume 5: Total Tables, 
Statistical "li',ts and Note's. Paris: OECD, 
August 1071. 

0510 	 OECD. IntLernational Surv'eit of tie Resources 
Dtvoted to R&l) in 1967 bi OE)CD Member 
Couitries, Statistical Tabh's and Notes - Volune 
5: Total Tabh's. l'aris: OECD, August 1970. 

0511 	 OECD. International Survei of the Resources 
Dcvoted to R<&D in 1969 by OECD Member 
Countries, Statistical Tables and Notes - Volume 
5: Total Talh's. Paris: OECD. Jure 1973. 

0512 OCECD. 5rrve! of tHie Resources D,''ioted to R&D 
1iy OECID Mlember Countries, International 
Statistical Year 1973 - Volune 5: Total Tables, 
Statistical Tabl's ad Notts. Paris: OFCD,
September 1976. 

0513 	 OECD. International Survey of tie Resources 
Dct'oted to R,&I) bi OECD Memler Countries, 
International Statistical te'ar 1975 -
Int'rnational Volumie: Statistical Tabl's and 
N(;tts. Paris: OECD, March 1979. 

)511 	 OECD. A Sludyh of Resturces Devoted to R&D in 
OECD Memter Countries in 1963/64, 
International Statistical Year for Research and 
Development - Volume 2: Statistical 'Fables and 
Notes. Paris: OECD, 1968. 
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0530 	 OECD. OECD Science and Technoloy Indicators 
No. 2 - R&D, Invention and Competitiveness. 
Paris: OECD, 1986. 

0541 	 OECD. Country Reports on the Organisationof 

Scientific Research: United Kingdom. Paris: 

OECD, February 1966. 


(0543 	 Chief Scientists Group- Ministry of Agriculture, 
Fisheries & Food. Report on Research and 
Development 1984-85. London: Ministry of 
Agriculture, Fisheries & Food, n.d. 

0557 	 Corbett, D.C.M. Personal communication. 
Agricultural and Food Researcl: Council. London, 
July 1986. 

0574 	 OECD. Intellectual Investment in Agriculture for 
Economic and Social Development. 
Documentation in Food and Agriculture No 60. 
Paris: OIECD, 1962. 

0592 Cooke, G.W., ed. Agricultural Research 1931--
1981. L.ondon: Agricultural Research Council, 
1981. 

0594 	 Agricultural Research Institute of Northern 
Ireland. Iuleh'e Report 1926-1976. 1lillsborough, 
Co. Down, Northern hIeland: Agricultural 
Research Insitiute of Northern Irela nd, 1976. 

0596 	 Agrimtltural and Food Research Council (AFRC). 
CorporatePlan 1987-1992. london: AFRC, March 
1987. 

0601 OECD - ST11l) Data Bank. "'lublic Il ndi og of 
R&D by Socio-Econontic Objective." Tables. 
OECI), Paris, April 1987. Mimeon. 

01602 OECD - STIID Dlata Bank. "R&I) Expenditure in 
the I ligher I duca tionl and l'rivate Non-l'rofit 
Sectors." Tables. OICI), l'aris, April 10987. 
Mimeo. 

0606 FUIROS'T'AI'. Covcrnu'nt l:inianici,~ of Research 
and Development 975.1984. Luxembourg: Office 
des Publications Officielles des Communaut6s 
Europennes, February 1",5. 

0635 Agricultural Research CounIcil (ARC). Index of 
Agricultural Research 1969. london: ARC, n.d. 

0636 	 Agricultural Research Council (ARC). The 
Agricultural Research Service. london: ARC, 
1969. 

0689 	 Ministry of Agriculture, Fisheries and Food. 
Report on Research and Development 1976, 1977, 
and 1978. Yearly reports. London: Iler Majesty's 
Stationery Office, various years. 

0690 	 Ministry of Agriculture, Fisheries and Food &
 
Department of Agriculture and Fisheries for
 
Scotland. Fisheries Research and Development
 
Board Third Report 1976-1977. London: Her
 
Majesty's Stationery Office, n.d.
 

0693 	 Department of Education and Science - Ministry 
of Technology. Statistics of Science and 
Technology. London: Her Majesty's Stationery 
Office, 1968. 

0695 	 Bowles J.R. "Central Government H-xpenditure on
 
Research and Development in 1984." Economic
 
Trends No. 394 (August 1986): 82-89.
 

0696 	 Bowles J.R. "Research and Development in the
 
United Kingdom in 1983." Economic Trends No.
 
382 (August 1985): 82-93.
 

0697 	 Bowles J.R. "Research and Development in the 
United Kingdom in 19MIl.'' Economic Trends No. 
370 (August 1984): 81-89. 

0698 	 Bowles J.R. "Research and Development: 
Preliminary Estimates of Expenditure in the 
United Kingdom in 1981." Economic Tpends No. 
359 (1983): 108-121. 

0699 	 Bowles J.R. "Central Government Expenditure on 
Research and Development." Economic Trends 
No. 346 (August 1982): 82-85. 

0703 	 Martin, Ben R., and John Irvine. An International 
Comparison of Govertment Funding of Academic 
and Acidenmicallt Relathi Research. Advisory 
Board for the Research Council (ABRC) Science 
Policy Study No. 2. Brighton: ABRC -- Science 
Policy Research Unit, University of Sussex, 
October 1986. 

0706 	 EUROSTAT. (,ovcrnm'nt Financing of Research 
and Development 1975-1985. Luxembourg: Office 
for Official Publications of the Furopean 
Communities, 1987. 

0770 	 Ruttan, Vernon W. Agricultural Research Policy 
and Development. FAO Research and Technology 
Paper 2. Rome: FAO, 1987. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in Agricultural Research and Extension: A Survey 
of International Data. Center Discussion Paper 
No. 124. New I laven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 	 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricullural Research and Extension: A Survey 
of International Data." Econonic Dcvelopment 
and Cultural Change Vol. 23 (April 1975): 5(07
521. 



United States
 

Personnel 

Period/Year PhD MSc 

1960-64 
1965-69 
1970 ..... 
1971 
1972 ..... 
1973 .... 
1974 ... 
1975 ..... 
1976 ... 
1977 ........ 
1978 ... 
1979 . 
1980 ...... 
1981 .. 
1982 .......... 
1983 .......... 

198,4 ....... 
1985 .... 
1986 .... 

19()-64: 1960, 61, 62, 63 & 64 

Expenditure 

Current LCU 
Period/Year (millions) 

1960-4 292.192 
1965-69 4,15.717 
1970 535.7,11 
1971 579.708 
1972 621.493 
1973 665.415 
1974 706.004 
1975 807.416 
1976 896.019 
1977 1005.220 
1978 1110.485 
1979 1233.49 
1980 1344.868 
1981 1500.989 
1982 1637.750 
1983 1714.489 
1984
 
1985
 
1986
 

1960-64: 1960, 61, 62, 63 & 64 

BSc Subtotal Expat Total 

..... 12738 
13296 
12952 

... 13203 
13226 

. .... 13242 
12585 
12328 
13223 

.. 13512 
13679 

. .... 1371) 
13645 
E..1 79 
11133 
14454 

1965-69; 1965, 66, 67, 68 &69 

Constanlt 1980 US$ (millions)
Constant 1980 
I.CU (millions) Atlas 1''1' 

783.81, 783.816 783.816 
1017.58.1 10.17.581 10.17.584 
1093.319 1093.3,19 1093.349 
1119.127 1119.127 1119.127
11.16.666 11,16.666 1116.666 
1151.237 1151.237 1151.237 
1120.6-11 1120.6-11 1120.6411 
1166.786 1166.786 1166.786 
1217.417 1217.417 1217.117 
1280.535 1280.535 1280.535 
1317.301 1317.301 1317.301 
13,15.310 1315.310 13,15.310
134,4.868 134.1.868 13-11.868 
1369.516 1369.516 1369.516 
1,103.385 1403.385 14103.385 
1414.595 1414.595 1414.595 

1965-69: 1965, 66, 67, 68 & 69 

Source 

500/489/490/491/492
 
5(X/492
 
5(X)/492
 
500/492
 
5(X)/492
 
5(X)/492
 
5(X)/493
 
5(X)/488
 
5(X)/488
 
500/488
 
5(X)/488
 
5(X)/488
 
5(X/488
 
5(X)/"188
 
5(X)/488
 
5(X)/488
 

LCU = U.S. Dollars 

Source 

5(X)/489/490/491/492
 
5(X)/492 
5(X)/492 
5(X)/492 
5W0/492 
5(X)/,192
 
5(X)/493 
5W0/488 
5(X)/488 
5(X)/188
 
5(X)/188
 
5W0/488 
5(X)/488 
500/488 
5(X)/488 
500/488 
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Personnel Comments: State Agricultural Experiment Stations and other 
These personnel figures are measured in full- State Irstitutions.Mnnual issues 1964 to 1974. 
time equivalent (FTE) units and include the 50 Washington, D.C.: US Government Printing 
State Agricultural Experiment Stations (SAES) 0493 Office, various years.US Department of Agriculture - Cooperative
 
plus the US Department of Agriculture. The total State Research Service. Funds for Research at
 
SAES FTE figures were derived by prorating state- State Agricultural Experiment Stations and
 
level statistics on the number 
 of researchers Other CooperatingInstitutions. Annuil issues 
holding full- and part-time (i.e., jointly with 1974 and 1975. Washington, D.C.: US Government 
teaching and /or extension) resea rch Printing Office, various years. 
appointments. 'le USDA figures were estimated 05))00 Hallaway, Michelle L. "The StatisticalEvolution of US Agricultural Research: A Study 
by applying a (preliminary) average SAES ratio of in Institutional Development." MSc thesis,
 
non-apital cost per researcher to noncapital University of Minnesota, St. Paul, Minnesota,
 
USDA obligations. The series excludes forthcoming.
 
observations for the 1976 transition quarter when
 
the reporting period shifted from a year ending 
 Additional References:
 
June 30 to a year ending September 30 0010 
 Boyce, James K., and Robert E. Evenson. National 

and International -gricultural Research and 
Expenditure Colments: 	 Extension Progras.New York: Agriculturaleenitu epre ments: oDevelopment Council, Inc., 1975.


These figures represent the sum of a 50-state total 0014 
 Judd, M. Ann, James K. Boyce, and Robert E.
 
State Agricultural Fxperiment 
 Station (SAES) Evenson. "Investing in Agricultural Supply."
 
expenditure figure (not simply funds available) 
 Economic Growth Center, Yale University, New 
plus United States Department of Agriculture Ilaven, Connecticut, 1983. Mimeo. 
(USDA) agricultural research obligations. In 1960 0021 OECD. OECD Science ani! Technology Indicators. 

Paris: OECD, 198.1.the SAES component accounted for 57% of the 0027 1-tarvey, Nigel, ed. Agricultural Research
 
total, gradually rising to 63% by 1983. As with the 
 Centres: A World Directory of Organizationsand 
personnel figures, the 1976 transition quarler was Progirammcs. Seventh Edition, Two Volumes. 
omitted. Harlow, U.K.: Longman, 1983. 

0165 Evenson, R.E., and Y. Kislev. Agricultural 
Sources: Research and Productivity. New Haven: Yale 

0488 US Departrnent of Agriculture --Cooperative University Press, 1975. 
State Research Service. Inventory (if Agricult ral 0-173Research- Fiscal Years: 1970-19 .ofashington, OECD. Science and Technology Indicators: BasicStatistical Series - Volume A: The Objectives of
D.C.: US Governnlt Printing Office, various Government R&D Funding 1974-1985. Paris: 
years. OECD, May 1983. 

0 y189 Agricultural W-74US Departent of Agrictlture OECD. Science and Technology Indicators: Basic
Research Service. Funls for Research al Sle Statistical Series - Volume A: The Objectives of
Aericulthrl Experient SFu Government R&D, 1969-1981. Paris: OECD, Julydions, 19Reac. 
Washiltgl, D.C.: US Governent Printing 1981.
 
Office, April 1961. 0495 
 Pardey, Philip G., and Barbara Craig. "Causal 

0490 LIS Detartilent of Agricture - Cooperative Relationships betwc,,en Public Sector Agricultural
St049 xperiment Station Service. l'unds forU Research Expenditures and Output." American 
Researchpit State Aicut ei. Fdrinft Journal of Agricultural Economics Vol. 71, no. I 

Stations. Annual issues 1961 and 1Q62. (Fcbruary 1989): 9-19.
Washington, D.C.: US Goverinient IPrinting 0496 Davis, J.S. "Stability of the Research Production
Office, various years. 
 Function Coefficient for US Agriculture." PhD 

0491 	 US Department of Agriculture - Cooperative diss., University of Minnesota, St. Paul, 
State Research Service. l'n; fir l'esearch at Minnesota, 1979. 
Stale Agricultural Exptrimen t Stations, 1963. 0.197 Pardey, Philip G., Barbara Craig, and Michelle 
Washington, ).C : Governmient I'rinting Office, -lallaway. "US Agricultural Research 
March 196.1. Deflators: 1890- 1985." Research Policy Vol. 18 

0.192 	 US Department of Agriculture - Cooperative (forthcoming, 1989). 
State Research Service. Funds for Research at 
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0498 	 Huffman, Wallace E. "The Institutional 

Development of the Public Agricultural 

Experiment Station System: Scientists and 

Departments." Iowa State University, Ames, 
Iowa, May 1985. Mimeo. 

0509 OECD. Survey of the Resources Devoted to R&D 
by OECD Member Countries, International 
Statistical Year 1971 - Volume 5: Total Tables, 
Statistical Tables and Notes. Paris: OECD, 
August 1974. 

0510 	 OECD. International Survey of the Resources 
Devoted to R&D in 1967 by OECD Member 
Countries, Statistical 'Fables and Notes - Volume 
5: Total Tables. Paris: OECD, August 1970. 

0511 	 OECD. InternationalSurvey of the Resources 
Devoted to R&D in 1969 by OECD Member 
Countries, Statisti al Tables and Notes - Volume 
5: Total Tables. Paris: OECD, June 1973. 

0512 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. 

0513 	 OECD. International Sure!y of the Resources 
Devoted to R&I) bil OEC) Metmber Countries, 
International Statistical Year 19 75 -
International Volume: Statistical Tabl's and 
Notes. Paris: OECD, March 1979. 

0514 	 OECD. A Study of Resources Devoted to R&D in 
OECD Member Countries in 1963/6.1, 
International Statistical Year for Research and 
Developient -- Volume 2: Statistical Tables and 
Notes. Paris: OECD, 1968. 

0530 	 OECD. OECD Science and Technology Indicators 
No. 2 - R&D, Invention and Competitiveness. 
Paris: OECD, 1986. 

0563 	 OECD. Country Reports on the Organisationof 
Scientific Research: United States. Paris: OECD, 
June 1963. 

0601 	 OECD -- STIID Data Bank. "Public Funding of
 
R&D by Socio-Economic Objective." Tables.
 
OECD, Paris, April 1987. Mimeo.
 

0602 	 OECD - STI1D Data Bank. "R&D Expenditure in 
the Higher Education and Private Non-Profit 
Sectors." Tables. OECD, Paris, April 1987. 
Mimeo. 

0703 	 Martin, Ben R., and John Irvine. An International 
Comparison of Government Funding of Academic 
and Acadetaically Related Research. Advisory 
Board for the Research Council (ABRC) Science 
Policy Study No. 2. Brighton: ABRC - Science 
Policy Research Unit, University of Sussex, 
October 1986. 

0770 	 Ruttan, Vernon W. Agricultural Research Policy 
and Development. FAO Research and Technology 
Paper 2. Rome: FAO, 1987. 

0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in Agricultural Research and E.-dension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New Have.n, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

0886 	 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Ro,;earch and Extension: A Survey 
of International Data." Economic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 



Uruguay
 

Personnel 

Period/Year PhD MSc 13Sc Subtotal Expat Total Source 

1960-64 .. 20 10
1965-69 .. 47 10/458/645
1970 2 18 42 62 62 645
1971 2 18 51 71 .. 71 645

1972 3 12
19 (4 64 645
1973 2 27 56 85 85 645
19/4 1 22 56 79 79 645
1975 0 5224 76 76 645
1976 0 25 51 76 76 645
1977 0 41828 76 76 645
1978 0 4027 67 67 645
1979 0 22 48 70 70 645
1980 0 18 54 72 72 645

1981 0 65
14 79 79 645
1982 0 15 64 79 79.. 645
1983 0 18 62 80 80 645
1984 0 5919 78 78 645
1985 0 18 51 69 69 645 
1986 .. 

1960-(A:1960 & 63 1965-6): 1965, 66 & 69 

Expendilt ure LCI = New Uraguayan Pesos 

Constant 1980 US$ (millions)
Current LCU Constant 1980

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

1960-64 
1965-69 
1970 
1971 
1972 0.284 15,438 1.381 2.191 755
1973 1.100 29.114 2.605 4.132 26
1974 2.114 32.499 2.907 4.612 26
1975 4.051 36.703 3.284 5.209 26
1976 5.873 35.751 3.198 5.074 26
1977 7.753 30.302 2.711 4.300 26 
1978 12.692 33.620 3.008 4.771 261979 17.038 25.719 2.301 3.650 26 
1980 32.853 32.853 2.939 4.662 26

1981 48.333 37.09.1 3.319 5.264 26
1982 51.396 33.992 3.0-11 4.824 26
1983 58.860 25.036 2.240 3.553 17 
1984 73.923 19.818 1.773 2.813 26
 
1985
 
1986 387.582 3.1.421 3.079 4.885 755 

1960-64: 
 1965-69:
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Personnel Comments: 
These figures represent 'Centro de 
Investigaciones Agricolas "Alberto Boerger" 
(CIAAB) only. Other organizaticns that execute 
agricultural research in Uruguay, but which are 
not included in the indicator series, are 'Centro 
de Investigaciones en Fruticultura y Horticultura' 
(1971: 21 researchers, source 717; in later reports it 

seems to have disappeared completely), 'Centrose ve 	 comletly)s tha e s erd aa C.Programmes. Seventh Edition, Two Volumes.de Investigaciones Veterinarias "Miguel C. 
Ru6ino"' (1971: 36 researchers, source 717; 1980: 
37 researchers, source 32), 'Facultad de 
Agronomia' (1980: 151 part-time researchers, 
source 32), 'Facultad de Medecina Veterinaria,' 
and 'Instituto Nacional do Pesca' (1982: 4 
researchers, source 27). 

Expenditure Comments: 
These expenditure figures represent those of 
CIAAB only. 

Sources: 
0010 Boyce, James K., and Robert E.Evenson. National 

and Intern.tional AXgicultural Research and 
Extension Programns. New York: Agricultural 
Deve opment Council, Inc., 1975. 

0017 ISNAR, IFAKD & AOAD. Survey of National 
Agricultural Research 3ystems: Unpublished 
Questionnaire Responses. ISNAR, The i-laue, 
1985. 

0026 Oram, Peter A., and Mark Gieben. "Document 
Summaries." ISNAR, 'The lague, 1984. Mimeo. 

0458 Brannon, Russell H. The Agricultural 
Developmeni of Uruguay. New York: Praeger 
Publishers, 1967. 

0645 Grierson, John.Personal communication. Centro de 
hivestigaciones Agricolas 'Alberto Boerger'. 
Montevideo, 1987. 

0755 Rabufetti, Armando. "Ilnstitutional 
Reorganization of Agricultural Research in 
Uruguay." Paper presented at the International 
Workshop on Agricultural Research 
Management, ISNAR,The Hage, 7-11 
September 1987. 

Additional References: 
0001 	 Trigo, Eduardo j., and Marti E.Pifieiro. "Funding 

Agricultural Research." inxeport of a 
Conference: Selected Issues in Agricultural 
Research in Latin America, edited by Barry 
Nestel and Eduardo J.Trigo. The Hague: ISNAR, 
March 1984. 

0014 	 Judd, M. Ann, James K. Boyce, and Robert E. 
Evenson. "Investing in Agricultural Supply."
Economic Growth Center, Yale University, NewHaven, Concecticut, 1983. Mimeo. 

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. 

0027 	Harvey, Nigel, ed. Agricultural Research 
Centres: A World Directory of Organizations and 

Harlow, U.K.: Longman, 1983. 
0032 	 Castronovo, Alfonso J.P. "Diagn6st. o 

Descriptivo do laSituaci6n Actual del Sistema 
Nacional de Investigaci6n y Extensi6n en 
Argentina, Chile, Paraguay y Uruguay." Buenos 
Aires, Deiember 1980. Mimeo. 

0053 	 Pifioiro, Martin, and Eduardo Trigo, eds. CarnbioTjcnico en el Agro Latino Americano - Situaci6n y 
Perspectivas en la DLcada de 1980. San Jos& 
IICA, 1983.
 

0073 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.
0165 	 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Productiv'ty. New Haven: Yale 
University Press, 1975. 

0172 Trigo, Eduardo. Background material. ISNAR, 
The Hague, n.d. 

0515 UNESC). Statistical Yearbook 1972. Paris: 
UNESCO, 1973. 

0717 Centro do Documentaci6n sobre Investigaci6n y
Enseflanza Superior Agropecuaria do laZona Sur. 
Instituciones tie Investigaci6n Agrfcola tie la 
Zena Sur: Argentita, Chile, Paraguayy Uruguay. 
Serie: Informaciones No. 2. Buenos Aires: 
Facultad do Agronomia y Veterinaria -
Biblioteca Central, IICA - Zona Sur, 1972. 

0747 	ISNAR. International Workshop on Agricultural 
Research Management. Report of a workshop. 
The Hague: ISNAR, 1987. 

0352 	 Evenson, RobertI, a8d Yoav Kislev. hzvestment 
in Agricultura Research and Extension: A Survey 
of lnt'rnati'aalData. Center Discussion Paper 
No. 124. New I-Liven, Connecticut: Economic 
Growth C0 nter, Yale University, August 1971. 

0886 	 Evenson, Robert E., and Yoav Kislev. "Investment 
in Agricultural Research and Extension: A Survey 
of International Data.' Econonic Development 
and Cultural Change Vol. 23 (April 1975): 507
521. 



Vanuatu
 

Personnel 

Period/Year 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

1960-64: 


Expenditure 

Period/Year 

1960-64 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975 


19,'6 
1977
 
1978
 
1979
 
1980
 
191 
1982
 
1983
 
1984
 
1985
 
1986
 

1960-64: 


PhD MSc BSc Subtotal Expat Total Source 

3 22 

Current LCU 
(millions) 

0 

1965-69: 

Constait 1985 
LCU (millions) 

3 

12 12 

Constant 1980 US$ (millions) 

Atlas PPP 

38 

771 

LCU = Vatu 

Source 

27 603 22 

1965-69:
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Personnel Comments: ORSTOM: Office de la Recherche Scientifique et 
The number of researchers refers to IRHO only. Technique d'Outre-Mer 
Source 38 mentions some additional researchers 
working at Togale Experiment Station without Sources: 
specifying the exact number. ORSTOM, which is 0022 UNESCO. Statistical Yearbook 1983. Paris: 

UNESCO, 1983.stationed at 
New Caledonia, u~ndertakes soil 0038 
Gamble, W.K., R.M. Bourke, and C.W. Brookson.surveys in Vanuatu. South Pacific Agricult,,ral Research Study. 
Consultants' Report to the Asian Development

Expenditure Comments: Bank (two volumes). Manila: Asian Development 
The expenditure figure corresponds with the Bank, June 1981. 
personnel figure. 0771 	 Fernando, L.H. "ISNAR/IRETA Workshop on 

Planning and Management of Agricultural
Research in the South Pacific: Survey ofAcronyms and Abbreviations: Agricultural Research Resou:'ces." ISNAR, The

IRHO: Institut de Recherches pour les Huiles et les Hague, n.d. Mimeo. 
Oleagineux 



Venezuela
 

Personnel 

Period/Year PhD 

1960-64 

1965-69 7 

1970 9 

1971 9 

1972 11 

1973 12 

1974 12 
1975 12 

1976 

1977 ......
 

1978 

1979 ..
 
1980 ..
 
1981 ..
 
1982
 
1983 18 

1984 ..
 
1985 

1986 ......
 

1960-64: 1960, 62, 63 & 64 

Expendif u re 

Current LCU
Period / Year (millions) 

1960-0-1 14.775 
1965-69 26.892 
1970 
1971 
1972 
1973 
1974 
1975 82.290 
1976 92.460 
1977 112.380 
1978 123.4o0 
1979 118.420 
19s0 168.440 
1981 
1982 
1983 164.70(0 
1984 
1985 
1986 

1960-6-: 1962 & 64 

MSc BSc Subtotal Expat Total 

... 124 
41 127 175 175 
61 138 208 208 
66 151 226 226 
72 202 285 .. 285 
76 260 348 .. 348 
84 258 354 354 
103 250 365 365 

.. 

392 
.. 

135 230 383 
 38"3 


.. 

1965-69: 1965, 66, 67, 68 &69 

LCLI 

Constant 1980 US$ (millions)
Constant 1980 
LCU (m illions) Atlas PPP 

95.501 19.516 25.970 
162.067 33.119 44.071 

168.627 34.460 45.855 
175.114 35.785 47.619 
188.241 38.468 51.189 
186.778 38.169 50.791 
1,17.656 3(0.174 40.152 
168.440 34.422 45.804 

128.471 26.254 34.935 

1965-69: 1965, 66, 67, 68 &69 

Source 

10/206 
206
 
206 
206
 
206
 
206
 
206 
206
 

22
 

17
 

= Bolivares 

Source 

10 
10 

206 
206 
206 
206 
206 
206 

17 
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Personnel Comments: 
These figures refer to 'Fondo Nacional de 
Investigaciones Agropecuarias' (FONAIAP) only. 

Other organizations conducting agricultural 

research in Venezuela are FUSAGRI, 
FONOCOPAL, FONDEFRU, FONALI, 'Fondo del 
Cafi,' 'Fondo del Cacao,' FDA, and FUDECO. 
Some of these organizations conduct their own 
research, while some only finance research done 
by FONAIAP or the universities. For two of these 
organizations source 27 gives the number ofoganiationsesearc staf ftives tyea 8 nme 
graduate research staff for the year 1982, namely, 
FUSAGRI, 70, and FUDECO, 69. Given only 
limited information on these organizations, they 
were excluded from the indicator series. 

For 1983, source 17 reported 70 researchers 
whose degree status was not identified. For 
reasons of consistency, they were included here as 
BSc-equivalent researchers. 

Expenditure Comments: 
These expenditure figures refer to FONAIAPAgricultural research carriedonly. out 

by 
organizations other than FONAIAP is not 
negligible but because of lack of information, it is 
excluded from the expenditure series. 

Acronyms and Abbreviations: 

FDA: Fondo de Dcsarrollo Algodonero 

FONAIAP: Fondo Nacional de Investigaciones 


Agropecuarias 
FONALI: Fondo para el Desirrollo del Ajonjoli 
FONDEFRU: Fondo de Desarrollo Fruticola 
FONOCOPAL: Fondo de Coco y Palma 
FUDECO: Fundaci6n para el Desarrollo de la Regi6n 

Centro Occidental de Venezuela 
FUSAGRI: Fundaci6n para Servicio al Agricultor 

Sources: 

0010 	 Boyce, James K., and Robert 1. Evenson. National 
and International Agricultural Research and 
Extension Programs. New York: Agricultural
Development Council, Inc., 1975.0017lopmentFA., CoSNAR,, . oGrowthA7AD 

0017 ISNAR, IFARD & AOAD. Survey of National
Agricultural Research System. : Unpublished 
Questionnaire Response,-ISNAR, The Hague, 
1985. 

0022 	 UNESCO. Statistical Yearbook 1983. Paris: 
UNESCO, 1983. 

0206 	 Ardila V. Jorge, and Hernin Chaverra G. 
Diagn6stico Sobre la Investigaci6n Agropecuaria 
a Venezuela. BogotA: IICA - OEA: Oficina en 

Colombia, and PROTAAL, December 1980. 

Additional References: 

0001 	 Trigo, Eduardo J., 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. 

0014 Judd, M. Ann, James K. Boyce, and Robert E.
Even,;on. "Investing in Agricultural Supply."
 
Economic Growth Center, Yale University, New
 
Haven, Connecticut, 1983. Mimeo.
 

0016 Oram, Peter A., and Vishva Bindli..h. Resource
 
Allocations to National Agricultural Research: 
Trends in the 1970s. The Hague and Washington,
D.C.: ISNAR and IFPRI, November 1981.0026 	 Oram, Peter A., and Mark Gieben. "Document
 
Summaries." ISNAR, The Hague, 1984. vlimeo.
 

0027 	 Harvey, Nigel, ed. Agricultural Research 
Centres: A World Directory of Organizationsand 
Programmes. Seventh Edition, Two Volumes.
Harlow, U.K.: Longman, 1983.0053 	 Pifieiro, Martin, and Eduardo Trigo, eds. Cambio 
Tjcnico en el Agro Latino Anericano - Situaci6n y 
Perspectivas en la Dicada de 1980. San Jos6: 
IICA, 1983. 

0073 	 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. 

0095 	 FAO - CARIS. Agricultural Research in 
Developing Countries - Volume 1: Research 
Institutions.Rome: FAO - CARIS, 1978. 

0165 	 Evenson, R.E., and Y. Kislev. Agricultural 
Research and Productivity. New Haven: Yale 
University Press, 1975. 

0172 Trigo, Eduardo. Background material. ISNAR,
The Hague, n.d. 

0852 Evenson, Robert E., and Yoav Kislev. Investment
in AgriculturalResearch and Extension: 4 Survey 
of International Data. Center Discussion Paper 
No. 124. New Haven, Connecticut: Economic 

Center, Yale University, August 1971.
0886 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. 



Virgin Islands (US)
 

Personnel 

Period/Year PhD 

1960-64 ...... 
1965-69 ...... 
1970 ...... 
1971 ...... 
1972 ...... 
1973 .......... 

1974 .......... 

1975 .......... 

1976 .......... 

1977 .......... 

1978 .......... 

1979 .......... 

198J .......... 

1981 .......... 

1982 .......... 

1983 .......... 

1984 .......... 

1985 .......... 

1986 ...... 

1960-64: 

Expenditure 

Current LCU 
Period/Year (millions) 

1960-64
 
1965-69
 
1970 .... 
1971
 
1972
 
1973 0.04 3 

1974 0.125 

1975 0.175 

1976 0.136 

1977 0.193 

1978 0.245 

1979 0.276 
1980 0.313 
1981 0.500 
1982 0.567 
1983 0.621 
1984 0.777 
1985 0.809 
1986 .... 

1960-64: 

MSc BSc 

1965-69: 

Constant 1980
 

LCU (millions) 


0.074 
0.198 
0.253 
0.185 
0.246 
0.291 
0.301 
0.313 
0.456 
0.486 
0.512 
0.617 
0.622 

1965-69: 

Subtotal Expat 

Constant 1980 U 

Atlas 

0.074 
0.198 
0.253 
0.185 
0.246 
0.290 
0.301 
0.313 
0.456 
0.486 
0.512 
0.617 
0.622 

Total Source 

1 488
 
2 488
 
3 488
 
2 488
 
5 488
 
4 488
 
6 488
 
5 488
 
6 488
 
6 488
 
6 488
 
6 488
 
5 488
 

LCU = U.S. Dollars 

' (millions) 

PPP Source 

0.065 488
 
0.173 488
 
0.221 488
 
0.161 488
 
0.215 488
 
0.254 488
 
0.263 488
 
0.273 488
 
0.398 488
 
0.424 488
 
0.447 488
 
0.539 488
 
0.543 488
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Personnel Comments: Sources: 
The personnel figures from source 488 are 
measured in scientific year units and represent an 

0488 US Department of Agriculture - Cooperative 
State Research Service. Inventory of Agricultural 

aggrega'on of project-level data obtained from 
the USDA's Current Research Information 

Research - Fiscal Years: 1970-1985. Washington,D.C.: US Government Printing Office, various 
years. 

System. 

Expenditure Comments: 
The expenditure figures from source 488 
represent annual obligations inc:rred by the local 

0027 
Additional References: 
Harvey, Nigel, ed. Agricultural Research 
Centres: A World Directory of Organizations and 
Progranmms. Seventh Edition, Two Volumes. 

research system. Harlow, U.K.: Longman, 1983. 
0095 FAO - CARIS. Agricultural Research in 

Developing Countries - Volume 1: Research 
Institutions.Rome: FAO - CARIS, 1978. 



Western Samoa
 

Personnel 

Period/Year PhD MSc BSc Subtotal Expat Total Source 

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

..... 

0 

0 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

... 
.. 

1 

2 

3 

3 

4 

5 

5 

5 

8 

9 

10 

16 

723 

723 

1960-64: 1965-69: 

Expeindit ure LCU = Tala 

Constant 1980 US$ (millions)
Current [CU Constant 1980 

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

1960-(A .. 
1965-69 .. 
1970
 
1971 .. 
1972 .. 
1973 .. 
1974 .. 
1975 .. 
1976 
1977 0.094 0.142 0.150 0.218 22 
1978 .. 
1979 
1980 0.151 0.151 0.160 0.232 16 
1981 0.288 0.239 0.253 0.368 38 
1982 .... 
1983 
1984 0.560 0.302 0.319 0.464 723 
1985 0.850 0.420 0.444 0.646 723 
1986 1.130 ...... 723 

1960-64: 1965-69: 
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Personnel Comments: 

The personnel figures refer to the number 
 of 
researchers at the Western Samoan Ministry of 
Agriculture. For 1980, source 36 reports a total 
number of 29 graduate staff at the ministry
"having some research duties." Compared with 
other available observations, this figure seems 
too large, and for that reason is not included in 
the indicator series. 

Expenditure Comments: 

The expenditure indicators correspond to the
personnel series. 

Sources: 
0016 	 Oramn, Peter A., and Vishva 13indlish Resource 

Allocations to National A' icultural Research: 
Trends in the 1970s. The Ilai;ue and Washington,
D.C.: ISNAR and IFPRI, November 1981. 

0022 UNESCO. Statistical Yearbook 1983. Paris: 
UNESCO, 1983. 

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, June1981. 

0723 Fernando, L.H. "South Pacific NARS ResourceCommitment Survey." ADB and ISNAR, The 
Hague, 1987. Mi A To. 

Additional References:
 
0026 
 Oram, Peter A., and Mark Gieben. "Document 

Sumnmaries." ISNAR, The Hague, 1984. Mimeo. 
0036 	 ISNAR. Report ;o the Government of Western 

Samoa: The Agricultural Research System in 
Western Samoa. The Hague: ISNAR, December
1983. 

0263 Jain, H.K. "Update on Western Samoa - A Back 
to Office Report." iSNAR, The Hague, July 1986. 

Mimeo.
 
0732 	 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. 

0771 Fernando, L.]. "ISNAR/IRETA Workshop on 
Planning and Management of Agricultural 
Research in the South Pacific: Survey of 
Agricultural Research Resources." ISNAR, The 
Hague, n.d. Mimeo. 



Yemen Arab Republic
 

Personnel 

Period/Year 

1960-64 

1965-69
 
1970
 
1971
 

1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980 

1981
 
1982
 
1983 

1984 

1985 

1986 


1960-64: 


Expenditure 

Period/Year 

1960-64
 
1965-69
 
1970
 
1971
 
1972
 
1973
 
1974
 
1975
 
1976
 
1977
 
1978
 
1979
 
1980
 
1981
 
1982
 
1983 

1984 

1985 

1986 


1960-64: 

PhD MSc BSc Subtotal Expat Total Source 

25
 

0 0 12 12 13 25 26
 

1 17 25 43 
 13 56 812
 
3 17 37 57 13 70 812
 
6 21 37 64 
 16 80 812
 

11 
 24 30 65 11 76 812
 

1965-69:
 

LCU = Yemen Rials 

Contant 1980 US$ (millions)
Current LCU Constant 1980

(millions) LCU (millions) Atlas PIP Source 

6.435 5.746 1.229 2.949 812
 
38.138 32.320 6.914 16.588 812

'5 037 ...... 
 812
 
34 357 ...... 
 812
 

1965-69:
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Personnel Comments: 
According to source 812, the Agricultural 
Research Authority (ARA) was established in 
1983 as a semiautonomous institution within the 
Ministry of Agriculture and Fisheries, and given 
full responsibility for all agricultural research in 
the country. 

In the 10 years preceding the creation of 
ARA, several agricultural research stations were 
established and nationals were sent for training 
abroad with assistance from FAO, IDA, and 
UNDP. 

Precise personnel figures for this period are 
difficult to construct. The 1980 figure, given by 
source 26, represents all researchers within the 
Central Agricultural Research Services Project. 

From 1983 on, the indicators r,,present total 
ARA research staff. These figure:;, however, 
include nationals on training, 

Expenditure Comments: 
Over the last 15 or so years, three major 
international assistance projects have contributed 
to a strengthening of the national agricultural 
research system in the Arab Republic of Yemen. 
For the first project, the FAO/UNDP Project 
1973-1978, expenditure data were not available. 

For the second project, the IDA/UNDP 
Project 1979-1984 - also called the Central 
Agricultural Research Services Project - it is 
apparent from source 812 that the total approved 
budget for 5 years was US$ 6.5 million, with a 
government contributioai in kind of YR 39.3 
million. It appears that this project replacedwas 
after three yeais by a third project, the 
IDA/IFAD/Italy/FAO Project 1983-1988, with the 
objective of creating ARA. 

The table below gives a breakdown of the 
total agricultural research expenditures of ARA, 
by source of funding. 

1983 1981 1985 1986 1987 
Government 6.43'; 14.316 18.310 19.447 19.800 
External Loan/Assistance - 23.822 6.727 14.810 NA 

Total 6.435 38.138 25.037 34.257 NA 

Source 812 812 812 812 841 

Sources: 0831 FAO. Report of an Expert Consultation on
0026 Orain, Peter A., and Mark Gieben. "Document Agricultural Extension and Research Linkages in

Suimmaries." ISNAR, The I lague, 1984. Nimeo. 'lie Near East, Aninian, Jordan, 22-26 July 1985.
0812 Sallam, Abd il Rahman. l'ersonal communlication. Rome: FAO, 1985. 

Director General, Agricultural Research 0841 Hlariri, G. "Agricultural Research Authority
Authority, Min;stry of Agriculture and Fisheries. (Yemen)/ISNAR Potential Collaboration: Back-
Taiz, Yemen Arab R 'public, February 1988. to-Office Report." ISNAR, The Hague, March 

1988. Mineo. 
Additional References: 0865 Oram,0091 FAO - Near East 'eter. "AgricutiLural Research ObjectivesRegional Office. Dirctlory of0r94hAgricultural and Priorities: Constraints to the Development ofResearch Institutions in Arab 
East ',ain Cairo. FA Near East Regional countries." Review paper prepared for the firstOffice, 1979. 

0 O1fAficel,ra hAuh~rl(R) meeting of the Council for Arab Agricultural979. Research, organized by tile Arab FL -id for813 Agricultural Research Authority (A). esEconomic and Social Developrab,t Kwait,23

Agricultural Research Authority Anniual Report Mc a l8K i
1984. Taiz, Yemen Arab Republic: ARA -March 1988. 
Ministry of Agriculture and Fisheries, 1985. 



Yemen, P.D.R.
 

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 0 3412 46 46 870 
1982 
1983 8 2537 70 70 17 
1984 
1985 9 43 31 83 83 845 
1986 

1960-64: 1965-49: 

Expenditure LCU = Yemen Dinars 

Constant 1980 US$ (millions)
Current LCU Constant 1980

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

1960-64 
1965-9 
1970 
1971 
1972 
1973
 
1974
 
1975
 
1976
 
1977
 
1978 
1979
 
1980 
1981 
1982 
1983 0.550 0.435 1.203 2.364 17 
1984 .. 

1985 
1986 

.. 

1960-6,4: 1965-69: 
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Personnel Comments: 
The personnel figures include the agricultural 
research centers at EI-Kod and Seiyum. According 
to source 844, agricultural research was 

restructured in 1985 and merged with extension 
into the Department of Researca and Extension. 

Expenditure Comments: 
The 1983 expenditure figure is consistent with the 
personnel figure. 

Sources: 
0017 	 ISNAR, IFARD & AOAD. Survey of National 

Agricultural Research Systems: Unpublished 
Questionnaire Responses. ISNAR, The 1, 'gue,
1985. 

0845 	 "Information on Agricultural Research ir 
Peoples' Democratic Republic of Yeme'.." 
Handout submitted at the Rainfed Agricultural 
Information Network Workshop, A~nman, Jordan, 
17-20 March 1985. 

0870 	 Kira, M. Taller. Report on Agricultural Research 
Manpower Assessmnent i People's Democratic 
Republic of Yemen and Democratic Republic of 
Somalia. Cairo: FAO Near East Regional Office, 
January 1980. 

Additional References: 
0094 FAO - Near East Regionai Office. Directory of 

Agricultural Research Institutions in the Near 
East Region. Cairo: FAO - Near East RegionalOffice, 1979. 

0173 	 FAO. FAO Near East Regional Studies on 
Organization and Administration of Agricultural 

Research. Rome: FAO, 1974. 
0831 FAO. Report of an Expert Consultation on 

Agricultural Extension and Research Linkages in 
the Near East, Amman, Jordan, 22-26 July 1985. 
Rome: FAO, 1985. 

0844 Bamakharama, Hussain Salem. "The Current
Agricultural Research System in PDR Yemen." 
Paper presented at the Second AARINENA 
Conference, Nicosia, Cyprus, 15-17 December 
1987. 

0865 	 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. 
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Zaire
 

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 

... 

... 

... 

.. 

..... 

.. 

.. 

0 
5 

21 
30 
29 

... 

37 
16 
28 
37 
47 

37 
21 
49 
67 
76 

37 

653 
532/175 
589 
589 
589 

95 

1982 
1983 
1984 
1985 
1986 

2 

...... 

.. 

8 

.. 

33 43 43 151 

1960-64: 1965-69:1966 

Expen ditu re LCLI = Francs Congolais/Zaires 

Period/Year 
Current LCU 
(millions) 

C .; ,ant 1980 
LCU (millions) 

Constant 198(0 US$ (millions) 

Atlas PPP Source 

1960-64 
1965-69 
1970 
1971 
1972 
1973 
1974 
is *'5 

0.208 
0.428 
0.941 
1.213 
1.190 
1.757 
.... 

22.373 
13.081 
16.538 
20.207 
17.983 
22.523 

9.129 
5.338 
6.748 
8.245 
7.338 
9.191 

8.432 
4.930 
6.233 
7.615 
6.777 
8.488 

589 
589 
589 
589 
589 
589 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

.... 

.... 
.... 
.... 
.... 

21.811 
35.817 
50.175 

...... 

...... 

12.137 
10.611 
7.634 

4.953 
4.342 
3.115 

4.574 
4.010 
2.877 

466 
466 
466 

1960-64: 1960, 61, 62, 63 & 64 1965-69: 1965, 66, 67, 68 & 69 
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Personnel Comment,: 
The indicator series includes INERA (formerly 
INEAC)only. According to source 653, in1966 or
soA nly.p acorde thouc653in 196iorl 
so an attempt wvas made throu-h intetnational 
and bilateral technical assistance to revive, in 
part, the former excellent research organization 
develo)pd ey INEAC. Five of the 7 rnxjarresearch and experiment stations were enrsted

research teams from italy, est Germany, 
to WContries 
France, and Belgium, involving a total of 37 
expatriate researchers. For the year 1983 or so, 
source 151 identifies about 150 researchers within 
organizations other than INFRA, which are in 
some way involved in agricultural or 
agricultu rally e!ated research. These 

organizations are I'N 17 researchers), CL'IFN-K 

0175 	 Cooper, St. G.C.Agricultura; Restarch in 
Trorical Africa. Kampala: East African 
Literature Bureau, 1970.0166 	 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. Mimeo. 

0532 UNESCO Field Science Office for Africa. Survey
on the Scientific and Technical Potential of the

f Africa. Paris: UNESCO, 1970. 
058) Kassapu, Samuel. Les Dt;penses de Recherche 

Adricve darts 34 Pays d'Afrique Tropical,-. Par;s: 
Centre de Dveloppement de I'OCDE, 1976. 

0651 Webster, B.N. lnaex (fAgricultural Research 
Instiutions,,nd Sta'ions in Afiia. Rome: FAO, 
n.d. 

(0,CAL( ," S (18) 1 MD()Additional References: 
(!0), CRAAI, (6), C1)N (!8). 1RSS (3), MAB (2),
SCZ (,1),LVK (S), development projects (18), and 
universities (79). For reasons of consistency, they 
t-re not inc 1ud ed in the indica to r s.iies. 

Expenditule Corn ments" 
The expendittue F ,,urcs tefer to INFRA (formerlyTheee on u ure 

INEAC) only. 


Acronyms ard Abbreviations: 
CRAA[.: Cuntre de Recherch' Agro-Alimenaire de 

1u~umbashi 
CREN-K: Ceatre R01giona d'F"tudL-; Nitch,;ires de 

Kilvshas a 
CRSN: Centre de Recherche at. Sciewces Naturelhes 
INEAC: Institut National pour IEtlude Agronmnique di 

Congo 
INERA. Institut National pour lTtude et laRecherche 

Agronontiques 
IRSS: 1Istitut de Recherche des Sciences de laSantol 
LVK: Labortoire V6t6rinaire de Kinshasa 
MA13: (Man and iosphere) 
PN: Programmes ",ationaux 
SCZ. Soci6t" dr.-; Cultures du Zaire 

Sow ces: 
0095 	 FAO --CARIS. Agic..ltural Reseuich in 

Developin, Countries - Volume I: Research 
Inst,*tulit;. Roue: FAO - CAPIS, 1978. 

0151 	 ISNAR, and Greup,, d'Etude de a P eorguinisation 
du Systeme National de Recherche. Agronomique. 
Etude de la Reorganisation du Sw:so National 
de Recherche Agronomiquc du Zaire. The -lHague: 
ISNAR, February 1985. 

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

0-C14 	 Judd, N1. Ann, James K. Boyce, and Robert E.
 
Evenson. "Investing in Agricultural _Alpply."
 

Lconomic Growth Center, Yale University, New
Haven, Connec ticut, 1983. Mirneo.
 
0016 Gram, Peter A., and Vish va Bindlish. Resource
 

Allocations to Aric tillNational ural Research: 
Trends in the 1970s. The 1-lague and Washington, 
D.C.: ISNAI. and IPPRI, Noveimber 1961. 

0023 	 Bennell, Paul. Agricultural Researchers in Sub-

Saharan Africa: An Overview. Working 'apcr
 
No. 4.The Ilague: ISNAR, October 1985.
 

0026 	 ORAM, Peter A., and Mark Gieben. "Document
 
Sulmaries." ISNAR, The Hagu,,, 1984. Mimeo.
 

0027 	 Harvey. Nigel, ed. Agricultural Research 
Centres: A World Directory of Organizationsand 
Frogramnnies.Seventh F-tition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

0073 	 Orain, Peter A., and Vishva Bindlish. 
"Invostment in Agricultural Research in 
Developing Countries: Progress, Problems, and 
the Determination of Prioritie,,.." IFPRI, 
Washington, D.C., January 1984. Mimeo. 

0086 World Bank. "West Africa Agricultural 
Research Review - Coutrry Studies." World 
Bank, Washington, D.C., 1985. Mimeo. 

0989 Oram, Peter. "Report on National Agricultural 
Research in West Africa." IFPRI, Washington, 
D.C., February 1986. Mimeo. 

0090 lnstitut de Recherche Agronomique ct 
Zootchniuc - Conmunau t&Economiquedes Pays 
des Grands Lacs. Rdpertoire des Recherches 
Agronoiniques en Cours; Burundi-Rwanda-Zairc: 
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1984. Gitega, Burundi: Institut de Recherche 
Agronomique et Zootechnique, 1984. 

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

0266 	 UNESCO. National Science Policies in Africa. 
Science Policy Studies and Documents No. 31. 
Paris: UNESCO, 1974. 

0360 	 Cooper, St.G.C. "Towards Trained Manpower for 
Agricu~ltural 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-4 September 1971. 

0445 	 Swanson, Burton E., and Wade H. Reeves. 
"Agricultural Research Eastern and Southern 
Africa: Manpower and Training." World Bank, 
Washington, D.C., August 1086. Mimeo. 

0852 	 Evenson, Robert E., and Yoav Kislv. Inve.;tment 
in Agricultural Research and Extension: A Survey 
of InternationalData. Center Discussion Paper 
No. 124. New I laven, Connecticut: Economic 
Growth Center, Yale University, August 1971. 



Zambia
 

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 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
2 
1 
4 

0 
1 
1 
2 
2 
1 
1 
2 
3 
3 
2 
2 
9 
9 
9 
9 

13 
13 
24 

0 
0 
1 
1 
3 
4 
7 
7 
8 

10 
11 
12 
29 
26 
32 
44 
45 
67 
57 

0 
1 
2 
3 
5 
5 
8 
9 

11 
13 
14 
15 
39 
36 
42 
54 
60 
81 
85 

21 
42 
51 
69 
74 
61 
77 
67 
74 
48 
48 
41 
39 
45 
48 
62 
63 
57 
68 

21 
43 
53 
72 
79 
66 
85 
76 
85 
61 
62 
56 
78 
81 
90 
116 
123 
138 
153 

852/806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 

1960-64: 1963 & 64 1965-69:1965, 66, 67, 68 & 69 

Expenditure 
LC, = Kwacha 

Period/Year 
Current LCU 
(millions) 

Constant 1980 
LCU (millions) 

Constant 1980 US$ Lmillions) 

Atlas PPP Source 

1960-64 
1965-69 
1970 
1971 
1972 
1971 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

1.075 
0.939 
1.482 
1.375 
1.387 
1.402 
1.636 
1.839 
2.022 
2.258 
2.537 
3.301 
2.807 
5.117 
2.868 
5.087 
5.267 

13.732 

1.839 
1.710 
2 795 
2.603 
2.357 
2.332 
3.172 
3.146 
3.104 
3.077 
2.836 
3.301 
2.619 
4.499 
1.453 
2.269 
1.656 

2.191 
2.038 
3.331 
3.102 
2.809 
2.779 
3.781 
3.749 
3.699 
3.667 
3.379 
3.934 
3.122 
5.361 
1.732 
2.704 
1.973 

2.497 
2.323 
3.796 
3.536 
3.201 
3.167 
4.309 
4.273 
4.216 
4.179 
3.851 
4.483 
3.558 
6.110 
1.974 
3.081 
2.249 

.. 

175 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 

1960-64: 1965-69:1968 
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Personnel Comments: addition to agricultural research within the 
The main agricultural research organization in MNnistries, there are several agricultural or 
Zambia is the Research Branch of the Department agriculturally related research institutes under 
of Agriculture (DOA) within the Ministry of the responsibility of the Nationa' Council for 
Agriculture and Water Development Scientific Research (NCSR) and formerly the 
(MOA&WD). Other departments which also ARC. The indicator series includes only the 
conduct some agricultural research are the Research Branch of the Department of 
Department of Fisheries (DOF) and the Agriculture (DOA/RB), given only limited data -
Department of Veterinary and Tsetse Control especially financial data - on the oiher research 
(DOV&TC) - both within MOA&WD - and tile units. The table below gives an overview of some 
Forestry Department (FD) within the Ministry of observations for additional research institutions. 
Land and Natural Resources (MOL&NR). In 

1965 1968 1969 1970 1971 1972 1973 1974 1975 1976 

MOA&WD/DOF 26* 
MOA&WD 

/DOV&TC
MOL&NR/FD 
NCSR/ARC 

7 
11 

10 
13 
36 36 

7* 
140 
36 

6
26 
37 

28 
44 

24 
60 

21 
64 

21 
71 

18 

Source 286 285 806 806 806 06 806 806 806 806 
532* 279* 

1977 1978 1979 1980 1981 1982 1983 1984 1985 

MOA&WD/DOF 11" 8* 11* 12* 8* 
MOA&WD 

/DOV&TC 12" 16* 20* 25* 14*MOL&NR/FD 13 21 27 32 26 27 32 32 32NCSR/ARC 69 83 77 75 81 86 86 94 

Source 806 806 8(16 906 806 806 806 806 80 
243* 242* 27* 17* 385* 744* 

Expenditure Comments: DOV&TC Department of Veterinary and Tsetse 
The expenditure figures given by source 806 refer Control 
to the Research Branch of the Department of FD: Forestry Department

MOA&WD: Ministry of Agriculture and WaterAgriculture only. The expenditure figure given Development 
by source 175 explicitly excludes university NIOL&NR: Minitry of Land and Natural Resources 
research and forestry, fisheries, and v .erinary NCSR/ARC: National Council for Scientific Research 
research. It is very likely that this strict definition Agricultural Research Council 
only includes the R,,esearch Mianc h. 

Sources: 
Acronyms and Abbreviations: 0175 Coopcr. St.C.C. A,'ricultural Research in 

APRU: Animal Prodtuction Research Unit Tropical Af/ica. Kampala: East African 
ARC: Agricultural R search Council Literature Bureau, 1970. 
DOA/RB: Department of Agriculture - Research 0806 Patel, B.K. Personal communication. Assistant 

Branch Director, Department of Agriculture. Lusaka,
DOE: Department of Fisheries February 1988. 
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0852 	 Evenson, Robert E., and Yoav Kislev. Investment 
in AgriculturalResearch and Extension: A Survey 
of International Data. Center Discussion Paper 
No. 124. New Have,,, Connecticut: Economic 
Growth Center, Yale University, August 1971. 

Additional Referei.ces: 

0002 SADCC, and DEVRES, Inc. Aricultural 


Research Resource Assessment in the SADCC 

Countries, Volme I: Regional Analysis and 

Strategy. Washington, D.C.: DEVIRES, Inc., 

January 1985. 


0009 SADCC, and DEVRES, Inc. ANricultural 

Research Resottrce Assessnent in the SADCC 

Countries, Volume I: Country/Report Zambia. 

Washington, D.C.: DEVRES, Inc., January 1985. 

0010 	 Boyce, James K., and Robert i7 Evenson. National 
and Internatio,'.4 Agricultural Researc.. and 
Extension Programs.New York: Agricultural 
Develorment Council, Inc., 1975. 

0014 	 Judd, M. Ano, Jam,2s K. Boyce, and Rolrt E. 

Evenson. "!viesting in Agricultural Supply." 

Economic Growth Center. Yale University, New 

1-taven, Connecticut, 1983. Mimeo. 


0016 Orni.' Peter A., and Vishva Bindlish. Resource 

!l'ocations to National Agricultural Research: 

Tren.:.s in the 1970s. The Hague and Washington, 
D.C.: ISNAR and IFPRI, November 1981. 

0017 ISNAR, IFARD & AOAD. Survey of National 
Agricultural Research Systems: Unpublished 
'2uestionnaire Responses. ISNAR, The Hague, 
1985. 

0019 Bengtsson, Bo, and Tedla Getachew, eds. 
Strengthening National Agricultural Research. 
Report from a SAREC workshop, 11-17 
September 1979. Part 1: Background Documents; 
Part 11:Summary and Conclusions. Sweden: 
SAREC, 1980. 

0022 UNESCO. Statistical Yearbook 1983. Paris: 
UNESCO, 1983. 

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

0026 	 Oram, Peter A., and Mark Gieben. "DocumcIt 
Summaries." ISNAR, The Hague, 198-1. Mimeno. 

0027 	 Harvey, Nigel, Cd. Agricultural Research 
Centres: A World Directory of Organizationsand 
Programmes. Seventh Edition, Two Volumes. 
Harlow, U.K.: Longman, 1983. 

(05 	 FAO - CARIS. Agricultural Research i, 
Developing Countries - Volu'ne 1: Research 
Institutions. Rome: FAO - CARIS, 1978. 

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

0164 	 Association for the Advancement of Agricultural 
Scie.ces in Africa (AAASA). Proceedingsof the 

Workshop on Agricultural Research 
Administration, Nairobi, Kenya, 27-30 June 1977. 
Proceedings Series PE-4. Addis Ababa, Ethiopia: 
AAASA and IDRC, August 1970. 

0242 Commonwealth Agricultuval Bureaax (CAB). 
List of Research Workers in Agricultural Sciences 
in the Commonwealt.i 1981. Slough, England: 
CAB, 1981. 

0243 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of J;eland 1978. Sough, England: CAB, 
1978.
 

0244 Commonwealth Agricultural Bureaux (CAB).
 
List of Research Workers in the Agricultural 
Sciences in the Commonwealth and in the 
Republic of Ireland 1975. Slough, England: CAB, 
1975. 

0245 	 Chibasa, W.M. "Agricultural Research Efforts in 
Zambia." Paper presented at the inaugural 
meetings of 'he consultative technical meetings 
under SADLC Food Security Project One, 
November 1982. 

0266 UNESCO. National Science Policies in Africa.
 
Science Policy Studies and Documents No. 31.
 
Paris: UNESCO, 1974.
 

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

0285 	 Commonwealth Agricultural Bureaux (CAB). 
List of Research Workers in the Agricultural 
Sciences in the Conmnonwerth and in the 
Repub!ic of Ireland 1969. Slough, England: CAB, 
1969. 

0286 	 Commonwealth Agricultural Bureaux (CAB). 
List oJ Research Workers in Agriculture, Animal 
Health and Forestry in the Commonwealth and 
in the Republic of Ireland 1966. Slough, England: 
CAB, 1966. 

0314 	 Nsereko, J. "Agricultural Research in Zambia 
and Its Relationship with the Internation,, 
Agricultural Research System." In Strengthening 
National Agricultural Research. Report from a 
SAREC workshop, 10-17 September 1979, edited 
by Bo Bengtsson and Getachew Tedla, pp. 70-76. 
Sweden: SAREC, 1980. 

0360 	 Cooper, St.G.C. "'owards 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-4 September 1971. 

0385 	 SADCC, and DEVRES, Inc. SADCC Region
Agricultural Research Resource Assessment -
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Data Base Management Information System: 
Diskettes and User's Guide. Printouts. 
Washington, D.C.: SADCC, and DEVRES, Inc., 
n.d. 

0388 Kean, Stewart. "Rescarch Branch Expenditure 
(1976-1985)." Preliminary table made for the 
Zambian case study of the ISNAR Study on the 
Organization and Maragement of On-Farm 
Research. ISNAR, The Hague, 1986. Mimeo. 

0400 	 UNESCO. The Promotion of Scientific Activity 
iL Tropical Africa. Science Policy Studies and 
Documents No. 11. Paris: LNESCO, 196). 

o 	 5 Swanson, Burton E., and Wade I I. Reeves. 
"Agricultural Research Eastern and Southern 
Africa: Manpower and Training." World Bank, 
Washington, D.C., August 1986. Mimeo. 

0446 	 Kyomo, M.L "Agricultural Research in Eastern 
and Southern Africa: Issues and Priorities." 

Southern African Centre for Cooperation i.n 
Agricultural Research o' SADCC, Gabarone, 
Botswana, 1986. Mimeo. 

0532 	 UNESCO Field 3cience Office for Africa. Survey 
on the Scientific and Technical Pote:itialof the 
Countries of Africa. Paris: UNESCO, 1970. 

0589 	 Kassapu, Samuel. Les Depenses de Recherche 
Agricole dans 34 Pays d'Afrique TropicaL. Paris: 
Centre de D~veloppement de I'OCDE, 1976. 

0847 	 Kimura, l.H. "Financial and Administrative 
Manager ,ent o Research Institutions in Eastern 
and Southern Africa: Report on Respomses to a 
Questionnaire." In Promotion of Technology 
Policy and Science Management in Africa, ed'ted 
by Karl Wolfgang Menck and Wolfgang Gmelin. 
Bonn: Deutsch,2 Stiftung ffir internationale 
Entwicklung (DSE), 1986. 



Zimbabwe
 

Personnel 

Period/Year PhD 

1960-64
 
1965-69 
 16 

1970 


1971 

1972
 
1973 ..... 
1974 


1975 


1976
 
1977 

1978 


1979
 
1980 22 

1981
 
1982 

1983 16 

1984 

1985...... 
1986
 

1960-64: 


Expenditure 

Current LCU
Period/Year (millions) 

1960-64
 
1965-69 2.182 
1970 2.846 
1971 3.180 
1972 3.591 
1973 4.084 
1974 4.324 
1975 
 5.047 

1976 
 6.608 

1977 6.906 
1978 7.494 
1979 8.529 
1980 9.428 
1981 11.573 

1982 
 11.484 

1983 12.554 

1984 
 14.038 

1985 16.963 

1986
 

1960-64: 

1965-69:1965 ,;68
 

Constant 1980
 
LCU (millions) 

4.949 

6.164 
6.510 
7.007 
7.397 

7.2,15 
7.625 

9.142 

8.639 
9.316 
9.301 
9.428 

10.419 

9.085 
8.702 

8.766 


10.553 

1965-69: 1965, 66, 67, 68 & 69
 

MSc BSc Subtotal Expat Total Source 

78 114
20 11*4 286/285 
. . ....
 112 43
 

.. 

.......
 133 43
 
.. 

124 43
 
.. 

29 63 114 
 114 242
 

..
 
51 84 151 
 151 17
 
... 153 
 153 
 7
 

193 744
 

LCLI = Zimbabwe Dollars 

Constant 1980 US$ (millions) 

Atlas PPP Source 

7.064 9.'097 67/805
8.798 11.330 67/805
9.292 11.966 67/805

10.002 12.880 67/805
10.558 13.596 67/805
10.340 13.316 67/805 
10.884 14.015 
 67/805

13.049 16.805 
 67/805

12.332 15.880 67/805
13.297 17.124 67/805
13.276 i7.0c7 67/805
13.457 17.330 67/805 
14.871 19.150 
 67/805

12.968 16.700 67/805
12.121 15.996 67/805
12.512 16.113 67/805

15.063 19.398 67/805 
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Personnel Comments: Commission, the Department of National Parks 
The personnel indicator series comprises the and Wildlife (forestry and fisheries research), the 
Department of Research ard 3pecialist Services Faculty of Agriculture - Zimbabwe University,
 
(DRSS) within the Ministry of Agricutare, the and some private organizations lik. tile
 
Tobacco Research Board, and the Pig Industry Zimbabwe Sugar Association.
 
Board. 'lhe following organizations are also The table below 
 gives an institutional 
involved in agricultural tesearch: the breakdown of the personnel indicators, plus 
Department of Veterinary Services and the some scattered observations on organizations 
Branch of Agricultural FoPgil)eering within the which are not included in the series. 
Ministry of Agriculture, the Forestry 

1965 1068 1')7() 1974 1977 1980 1982 1983 1984 1985 1986 
DRSS 78 1015 07 118 1w2 98 NA 128 128 165 163 

TR.H, 

l' B 
2c 
0 

15 
0 

1151 
11 

1151 
101 

1161 
101 

I6 
0 

23 
0 

23 
101 

23 
2 

25 
3 

NA 
NA 

Subtotal 107 120 112 133 124 114 NA 151 153 193 NA 

DVS 
FC 

20 
5 

21 
4 

14 
4 

19 
8 4 

10 
4 

28 
8 

BAE 7 
DNPXW 
FA 
ZSA 
RARS 

7 
22 

15 
19 

12 
19 
4 9 

19 
21 
19 

5 
3 

9 

Source 286 285 43 43 43 242 27 17 7 744 809 

[ I estimated or constructed by authors. 

Expenditure Comments: Sources: 
The indicator series includes the expenditures of 0007 SAIDCC, and [)FVIIS, Inc...lricultural 
DRSS, TRB, PI11, plus all agricu!tural research Restc'hri Resoiurce Assessment in II!, SADCC 
expenditures funded by the Agricultural Research Co rties, Volume 1h CoIutry Report ZibabIwe. 

Washington, D.C.: DEVRES, Inc., January 1985.Council (ARC). Some of the ARC expenditures 0017 ISNAR, IFARD & AOAI). Survey of National 
are not necessarily spent by the organizations Agricultural Research S'stems: Unpublished 
mentioned above. Questionnaire Respeuses. ISNAR, -[he I lague, 

1985. 
Acronyms and Abbreviations: 0043 Department of Rcsitarch and Specialist Services 

ARC: Agricultural Resea, ch C(.,,ncil - Ministry of Agriculture, and ISNAR. A Training

BAE :Branch of Agricultural Engineering Plan for itw lr1 arimnt o01scarcli and
 
DNPW: Department of National Parks and Wildlife Specialisi Scrviccs, ;.,n!, IS985 to 988. The
 
DRSS' Department of Research and Specialist Services !:,igie: ISNAR, F,'bruarv I165.
 
DVS: Department of Veterinary Services 0067 Billing, K.J. Ximl.albwC amZ l1w C(;IAIk Centers:
 
!A: Faculty of Agriculture A Slt hl of TiUir (ollal,oralion in Asricutilral
 
FC: Forestry Commission Iescari.C(GIAR Study aper Number (i.

1l13: Pig Industry Board Washin ;toji, ).C.: World Biuk, 1985.
 
RARS: Rattray Arnold Research Station (242 Commonweolti Afficu irl Bureau (CAll).

TRB : Tobacco Research Board 
 Li;t of Research )V'rke, in Ariculturat Sciences 
ZSA: Zimbablwe Sugar Association in Mhe Conmweal thT1981 . Slo tigh, Fo.lgland: 

CAB, 1981. 
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0285 Commonwealth A.-ricultural Bureaux (CAB). 
Lisi of Retearcn Workers in the igricultural 
Sciences in the Commonwealth and in the 
Republic of ireland 1969. Slough, Englard: CAB, 
1969. 

0286 Commonwealth Agricultural Burax (CAB). 
List of Research Workers in Agriculthr, Animal 
Health and Forestry in the Commonwealth and 
in the Re, ralicof Ireland 1966. Slough, England: 
CAB, 1966. 

0744 	 Agricultural 1Research Centres: A World 

Directory ,! Organizations and Progralmcs. 

Eighth Edition, Two Volumes. Harlow, U.K.: 

Longman, 1986. 


0805 	 Mudimu, Godfrey D. "Planning and Evaluating
Agriculturai Research in Zimbabwe: A 
Preliminary Assessment ind R,2search Proposal." 
MSc thesis, Department ot Agricultural
Economics, Michigan State University, 
Michigan, 1986. 
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Appendix A
 

Table A.1: 1980 Atlas, Purchasing 
Rates (AAER) (1 US$ .....LCIJ) 

COUNTRY 


AFGHANISTAN 
ALGERIA 
ANGOLA 

ANTIGUA 
ARGENTINA 
AUSTRALIA 
AUSTRIA 
13AHAMAS 
BANGLADESI I 
BARBADOS 
BELGIUM 
BELIZE 
BENIN 
BERMUDA 
BOLIVIA 
BOTSWANA 
BRAZIL 
BRUNEI 
BURKINA FASO 
13URM A 
BUIRUNDI 
CAMEROON 
CANADA 
CAPE VERDE 
CENTRAl. AFRICAN REPUBLIC 
CHAD 
CI 11LE 
CHINA 
COLOMBIA 
COMOROS 
CONGO 
COOK ISLANDS 
COSTA RICA 
COTE D'IVOIRE 
CU13A 
CYPRUS 
DENMARK 
DOMINICA 
DOMINICAN REPUBLIC 
ECUADOR 

EGYPT 
EL SALVADOR 
ETHIOPIA 
FIJI 
FINLAND 
FRANCE 

FRENCH POLYNESIA 

Power Parity (PPP), and Average Annual Exchange
 

Base Year (b = 1980) Exchange Rates
 

Atlas (eb) PPP AAER(eb) 

41.293 15.630 44.129 
4.276 4.334 3.838 

33.699 35.842 29.918 
2.801 1.908 f 2.700 

5049.622e 2305.245 1837.000 
0.891 1.067 0.878 

13.043 16.035 12.938 
1.004 0.893 f 1.000 

15.846 4.883 15.454 
2.157 1.560 2.011 

28.861 37.702 29.243 
1.985 1.414 f 2.000 

220.970 127.513 211.280 
0.938 1.332f 1.000 

42 .886d 15.113 24.510 
0.918 0.578 0.777 

.19 .083c 
3.294 

32.340 
2.864f 

52.710 
2.151 

215.804 122.237 21.280 
6.311 2.390 6.594 

100.410 58.436 90.000 
217.395 223.377 211.280 

1.188 1.112 1.169 
36.219 21.389 f 40.175 

229.409 151.375 211.280 
215.589 134.353 211.280 
44.576 22.673 39.000 

1.501 0.798 f 1.498 
49.728 23.895 47.280 

223.144 112.495f 211.302 
237.527 228.985 211.280 

1.030 0.726 f 1.027 
9.100 6.086 8.570 

199.733 2410.717 211.280 

0.378 0.276 0.353 
5.435 7.602 5.636 
2.926 1.908 f 2.700 
1.041 0.638 1.000 

27.211 14.820 25.000 
0.775 0.429 0.700 
2.607 1.319 2.500 
1.950 0.722 2.070 
0.874 0.505 0.818 
3.906 4.655 3.730 
4.44,0 

79.801 
5.314 

87.989 f 
4.226 

76.829 
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Table A.1 (contd.) 

Base Year (b = i980) Exchange Rates 
COUNTRY Atlas (eb*) PPP AAER(rb) 

GABON 262.480a 277.639 211.280GAMBIA 1.863 1.153 1.719GERMANY, FED.REP.OF 1.800 2.456 1.818GHANA 9.840 7.652 2.750GREECE 41.993 40.476 42.617GRENADA 2.841a 1.84 4f 2.700GUADELOUPE 4.501 3 .77 5f 4.226GUAM 1.066 0.893 f 1.000GUATEMALA 1.005 0.556 1.000GUINEA 18.599 13.757 18.969GUINEA-BISSAU 46.756 18 .00 1f 33.811GUYANA 2.572 1.173 2.550HAITI 5.302 1.990 5.000HONDURAS 2.009 1.255 2.000HONG KONG 5.220 3.741 4.976ICELAND 5.262 6 .538g 4.798INDIA 8.349 3.020 7,863INDONESIA 673.055 291.938 626.990IRAN 87.970 55.149 70.614IRAQ 0.295 b 0.190 0.295IRELAND 0.533 0.529 0.486ISRAEL 5.836 4.633 5.124ITALY 
 925.191 838.120 856.450JAMAICA 1.818 1.174 1.781JAPAN 209.200 248.872 226.740JORDAN 0.318 0.181 0.298KENYA 7.541 4.779 7.420KOREA, REPUBLIC OF 595.088 391.758 607.430KUWAIT 0.309 0.279 0.2/0
LAOS, P.D.R. 14"000b 7 .4 53 f 
 14.000LEBANON 3.623 a 2.590 f 3.436LESOTHO 0.867 0.346 0.779LIBERIA 1.002 0.720 1.000LIBYAN ARAB REPUBLIC 0.354 0.339 f 0.296MADAGASCAR 226.143 134.390 211.280MALAWI 0.856 0.396 0.812MALAYSIA 2.217 1.201 2.177MALI 217.663 252.244 211.280MARTINIQUE 4.436 3 .7 75 f 4.226MAURITANIA 45.441 36.058 45.914MAURITIUS 7.534 6.123 7.684MEXICO 26.579 14.223 22.951MONTSERRAT 2. 95 9a 2.035f 2.700MOROCCO 3.982 3.041 3.937MOZAMBIQUE 35.212 a 18.224 36.000NEPAL 12.055 3.256 12.000NETHERLANDS 1.980 2.633 1.988NEW CALEDONIA 79.812 87.989 f 76.829NEW ZEALAND 1.030 1.053 1.027NICARAGUA 10.781 3.897 10.050NIGER 220.347 216.750 211.280NIGERIA 0.627 0.667 0.547NORWAY 5.227 6.280 4.939OMAN 0.438 0.316 0.345PAKISTAN 9.922 3.474 9.900 

http:FED.REP.OF
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Table A.1 (contd.) 

Base Year (b = 1980) Exchange Rates 

COUNTRY Atlas (eb) PPP AAER(eb) 

PANAMA 1.012 0.690 1.000 
PAPUA NEW GUINEA 0.703 0.371 0.670 
PARAGUAY 136.380 94.959 126.000 
PERU 334 .9 64c 137.421 288.860 
PHILIPPINES 7.864 3.550 7.511 
PORTUGAL 
PUERTO RICO 

51.951 
1.006 

33.292 
0.893 f 

50.062 
1.000 

QATAR 4.298 4.869f 3.657 
RWANDA 88.425 55.416 92.840 
SAO TOME & PRINCI'E 34.963 18.512 f 34.771 
SAUDI ARABIA 3.983 3.765 3.327 
SENEGAL 218.800 151.615 211.280 
SEYCHELLES 
SIERRA LEONE 

7.035 
1.077 

4.8 18 f 
0.766 

6.392 
1.050 

SINGAPORE 2.17'7 1.730 2.141 
SOLOMON ISLANDS 0 .8 97 a 0.567 f 0.830 
SOMALIA 9.369 4.452 6.295 
SOUTH AFRICA 0.935 0.511 0.778 
SPAIN 76.071 66.252 71.702 
SRI LANKA 17.293 3.868 16.534 
ST KITTS-NEVIS 2.746 a 1.908 f 2.700 
ST LUCIA 2.885 1.908 f 2.700 
ST VINCENT 2.691 1.844 f 2.700 
SUDAN 0.474 0.328 0.500 
SURINAME 1.P29 1.334 1.785 
SWAZILAND 0.903 0.681 0.778 
SWEDEN 4.404 7.1?0 4.230 
SWITZERLAND 1.607 2.6b4 1.676 
SYRIAN ARAB REPUBLIC 3.995 1.939 3.925 
TAIWAN 38.973a 27.741 36.015 
TANZANIA 8.159 6.141 8.197 
THAILAND 21.574 8.704 20.476 
TOGO 
TONGA 

211.565 
0.914 a 

148.310 
0.613 f 

211.280 
0.898 

TRINIDAD & TOBAGO 2.749 2.027 2.400 
TUNISIA 0.421 0.300 0.405 
TURKEY 68.066 42.034 76.038 
TUVALU 0.891 0.599 f 0.878 
UGANDA 74.548 28.461 7.424 
UNITED ARAB EMIRATES 3.733 4.218 3.707 
UNITED KINGDOM 0.523 0.503 0.430 
UNITED STATES 1.000 1.000 1.000 
URUGUAY 11.178 7.046 9.099 
VANUATU 70.101 a 46.635f 68.292 
VENEZUELA 4.893 3.677 4.293 
VIRGIN ISLANDS (U.S.) 
WESTERN SAMOA 

1.000 
0.9 4 5a 

1.145 f 

0.650 f 
1.000 
0.920 

YEMEN, ARAB REPUBLIC 
YEMEN, P.D.R. 

4.675 
0.361 

1.948 
0.184 f 

4.563 
0.345 

ZAIRE 2.451 2.653 2.800 
ZAMBIA 0.839 0.736 0.789 
ZIMBABWE 0.701 0.544 0.643 
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Sources: 
Unless otherwise stated, World Bank atlas exchange
rates (Atlas) are from O'Connor, John C. Personal 
communication. Chief, Comparative Analysis & Data
Division, Economic Analysis & Projections Department,
The World Bank, Vwashington D.C., 15 May 1987; 
purchasing power parity ('PP) indices are from
Summers, Robert, and Alan 1lestnn. "A New Sot of 
International Comparisons of Reai P'roduct and Price 
Levels Estimates for 130 Countries, 1950 1985." Riview 
of Inc, e and IVealth Seric- 34, No. I (March 1988): 1
25; and average annual exchange rates (AAER) are
generally the IMF's rf or (inverted) rh rate taken from 
various issucs f the INIF International Financial 
Statist is Yea rbev k. 

Notes: 

Atlas: 
a. 	 Due to the unavailbilitv of a World Bank Atlas

exchange rate, an Atlas ra'te was estimated using the 
approach described by equation 4.1, Chapter -I..l'art 
I. 	IMNIF and World Bank annual average exclge1.as and Wimplicit GII' deflators were taken fromrates and implicit KaP elator (m'
Pardey, Roseboom, Kang and Folgrer (1988).b. 	 Due to the unavailability of a World Bank Atlas 
exchange rate, and the anna1 aVe,raC Cxchge
rates or implicit GDP deflators required to estima te 
an Atlas rate, the 198() annualA eexpressed average exchange 

rate (AAER) was used. 
c. 	Original Atlas rate scaled up by a factor of 1000 to be 

commensurable with research expenditure data 
expresse.J in 1980 current LCUs. 

d. 	Original Atlas rate scaled up by a factor of 1,000,000 
to be commensurable with rcsearch expenditure data 
expressed in 1980 current LCUs. 

e. Original Atlas rate scaled tp by a factor of 10,000,000 
to be commensurable with research expenditure data 
expressed in 1980 current LCUs. 

ppp: 
f. 	 Calculated by multiplying the base year annual 

average exchange rate (eb) by an appropriately
estimated GDP price level, where the base year is 
represenid by b, and the GDP price level is given by
Plb = PPPb/eb. Where necessary, Pl, was estimated 
by first ranking !,r, 11iX c-untries for which both Plb 
and atlas-converted 1980 per capita GDP (indexed 
on U.S. = 100) are available, dividing them into 7 
per capita income groups, and estimating the simple 
average I'll for each income group using the Summersand leston (1988) price level data. These averageprice levels were then assigned to each country,
dpnigolterrsetvdepending on their respectie e aiaicmper capita income 
groupings. 

g. 	Original PPP rate scaled down by a factor of 100 to be 
commensurablein 1980 currentwith LCUs. expenditureresearch data 



535 

Table A.2: Implicit GDP deflators for 1960 - 1986; base year 1980 = 100 

COUNTRY 1960 1961 1962 1963 1964 1965 19M 1967 1968 1969 

AFGHANISTAN 
ALGERIA 

23.21 
22.00 

23.50 
19.80 

22.99 
20.20 

31.09 
20.80 

32.41I 
22.20 

40.0) 
23.20 

55.04 
24.40 

63.91 
25.60 

50.66 
27.30 

51.17 
28.40 

ANGOLA 11.87 11.41 12.19 12.5)0 12.65 12.79 12.94 13.19 14.30 15.55 
ANTIGUA 28.14 26.90 27.67 27.36 28.22 28.91 29.61 30.47 31.11 35.19 
ARGENTINA 0.007 0.008 0.10 ().012 0.016 0.020 0.025 0.032 0.036 0.038 
AUSTRALIA 
AUSTRIA 

26.9(0 
37.30 

27.20 
39,2(0 

27.10 
4(0.61 

28.20 
42.00 

29.20 
42.60 

29.90 
4.1.90 

31.20 
16.60 

32.20 
18.10 

33.10 
,19.7) 

34.1(0 
51.410 

BAHAMAS .. .. .. .. .. 38.210 40.30 ,12.10 45.90 
BANGLADESI I 15.20 1,1.80 15.80 14.1(0 15.51) 16.50 18.60 17.3) 1Q9.(,( 19.80 
BARBADOS 26.49 25.63 24.26 28.79 27.15 26.01 27.02 27.18 28.81 29.94 
BELGIUM 36.80 37.20 37.)0 38.80 .40.1)0 12.60 1-1.50 459)) .17.10 49.10 
BELIZE ... ...... 
BENIN 33.82 34t.18 35.15 36.3(, 36.24 36.96 37.39) 37.45 38.61 39.99 
BERMUDA .. .. .. .. .. .... 
BOLIVIA 
BOTSWANA 

9.70 
22.57 

10.,1) 
22.79 

11.1(1 
22.97 

11.20 
23.(,7 

12. 
2.1.1 ) 

12.(1 
2-1.76 

13.301 
23.1 

14.1(0 
25. (0 

13.90 
20.90 

14.40 
28.37 

BRAZIL 
BRUNI. 

0.10 1.13 0.20 
....... 

0.36, 0.(7 1.03 1.13 1.85 2.3o 2.84 

BURKINA FASO 25.6 30()0 30.40 32.50 32..10 32.(0 33.4(0 32.101 33.10 36.30 
BURMA 49.30 5(1.30 13.80 ,1.11 -.1.2) .13.S(O .1(.10 51.() 53.50 5.60 
BURUNDI 22.26 26.71 25.75 2i).Q7 28.51 28.28 29.15 28.80 21).92 31.45 
CAMEROON 24.70 25.95 2,.7.1 27.410 28.65( i7.i3 29.70 31.93 33.8-1 35.74 
CANADA 
CAPE VERDE 

32.10 
2(.83 

32.6(0 
18.13 

33.20 
21.34 

33.80 
20.23 

3.1.7(1 
20.52 

35.20 
20.89 

3o.80 
19. 

38.20 
1().7.1 

3).5(1 
20.3.1 

41.3) 
21.43 

CENTRAL 
AFRICAN REP. 28.60 30.30 31.50 32.90 35.40 37.60 38.710 41.1(0 ,40.90 40.70 

CHAD 26.oO 27.8) 28.30 2().80 32.70 3.1.00 36.70 37.70 38.60 ,40.00 
CHILE 
CHINA 

0.(007 
85.40 

(.0(07 
99.2) 

(.0010 
98.5) 

(1.014 
90.30 

0.0020 
96.4(0 

0.0027 
98.10 

0.0(137 
)5.80 

0.0-1-1 
Q6.81 

0.0(0)6 
98.50 

1 0.0085 
Q4.30 

COLOMBIA 4.92 5.32 5.07 7.(10 8.13 8." 10.23 1.09 12.101 13.10 
COMOROS .. 
CONGO '3.50 2.1.50 23.10 23.i(0 2.1.20 2.1.1)0 27.10 28.00 27.70 31.10 
COOK ISLANDS 
COSTA RICA 

19.910 
21.60 

1.9 
22.30 

20.8) 
22.10 

21.410 
22.80 

22.10 
23.2) 

22.50 
23.00 

22.6(0 
23.30 

23.o0 
23.80 

2.1.50 
2-1.30 

26.80 
25.40 

COTE DIVOIRIECUBA 25.33 ... 2(6.2-1 26.16 2o.4Q 27.2.1 27.81 .. 27.98 20.17 3)1.13 32.37 

CYPRUS 31.70 34.70 35.90 3610 36.00 36.50 37.50 37.70 38.80 101.70 
DENMARK 
DOMINICA 

21.X) 
16.22 

22.90 
17.15 

2.1.40 
16.95 

25.80 
17.29 

27.10 
17.89 

29.0 
18.22 

30.610 
18.82 

32.40 
19.48 

3-1.7(0 
21.7.1 

37.11) 
22.41 

DOMINICAN 
REPUBLIC 

ECUADOR 
35.20 
19.80 

34.20 
20.70 

37.01) 
21.2) 

39.51 
22.10 

42.20 
22.80 

-10.30 
20.60 

40.10 
21.90 

-10.50 
22.90 

.11.30 
23.90 

13.0(1 
25.70 

EGYPT 
EL SALVADOR 

27.43 
37.30 

27.48 
36.20 

27.63 
36.60 

28.27 
37.41) 

30.0.1 
37.71 

30.98 
38.2(1 

32.11 
37.7) 

32.86 
37.610 

33.10 
37.(,6 

33.6) 
37.81) 

ETHIOPIA 50.30 52.20 5.1.1(1 55. I0 57.90 (0.80 6(1.8(1 62.00 o 1.00 63.80 
FIJI 24.15 24.30 24.,8 21.38 25.21 27.17 27.85 26.87 27.77 29.51 
FINLAND 19.20 2(1.20 21.00 22.10 23.70 2.1.90 26.10 28.00 31.10 32.70 
FRANCE 26.40 27.31 28.6) 30.40 31.70 32.1(1 33.30 3.1.,10 35.60 38.20 
FRENCH 

POLYNESIA .. .. .. .. .. 
GABON 12.86 13.73 11.46 15.05 16.01 16.80 17.46 18.55 19.72 211.75 
GAMBIA 32.19 33.91 3.1.19 34.62 34.98 35.63 3o.49 35.05 3.1.8.1 37.28 
GERMANY, 

FED.REP. 41.40 43.410 15.10 46.51 17.90 49.70 51.30 52.00 53.10 55.40 
GHANA 2.84 2.94 2.99 3.20 3.51 4.11 4.45 4.27 4.81 5.34 
GREECE 20.30 20.60 21.60 21.90 22.70 23.60 21.70 25.3) 25.81 26.60 
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Table A.2 (contd.) 

COUNTRY 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

AFGHANISTAN 
ALGERIA 
ANGOLA 
ANTIGUA 
ARGENTINA 
AUSTRALIA 
AUSTRIA 
BAHAMAS 
BANGLADESI 1 
BARBADOS 
BELGIUM 
BELIZE 
13ENIN 
BERMUDA 

62.34 
29.50 
16.65 
37.52 
0.040 

35.30 
54.20 
48.70 
20.80 
32.45 
50.20 
39.30 
12.0-1 

68.47 
30.90 
17.32 
40.31 

00.055 
37.(1 
57.60 
50.90 
22.20 
34.09 
53.00 
41.30 
43.7-1 

60.80 
32.70 
18.65 
43.10 

0.089 
40.20 
62.0 
54.410 
34.00 
34.9 
5o.30 
40.81 
.15.2 

59.34 
35.60 
22.34 
48.37 

0.15 
45.10 
66.910 
57.40 
48.50 
40.98 
60.10 
46.80 
48.88 

68.47 
53.00 
30.25 
57.52 

0.19 
52.90 
73.30 
o5.00 
84.,() 
55.07 
68.00 
59.80 
55.90 

72.99 
55.90 
37.85 
64.11 
0.57 

61.50 
78.00 
71.60 
65.00 
62.98 
76.30 
69.30 
60.50 

74.16 
62.30 
48.82 
69.53 
2.96 

69.90 
82.40 
7.1.70 
61.10 
62.00 
82.20 
6.1.60 
69.09 

82.77 
69.30 
61.27 
75.46 
7.68 

76.49 
86.80 
77.10 
71.41 
"4 52 
i1,.10 

68.9() 
7.1.83 

88.83 
81.20 
68.96 
76.20 
19.77 
81.90 
91.30 
81.80 
80.60 
71.27 
92.21 
73.90 
79.13 

97.59 
92.10 
79.24 
89.40 
49.75 
89.60 
95.10 
98.20 
90.60 
79.50 
96.40 
87.20 
86.99 

BOLIVIA 
BOTSWANA 
BRAZIL 
BRUNEI 
BURKINA FASO 
BURMA 
BURUNDI 
CAMEROON 
CANADA 
CAPE VERDE 
CE NTRAl1.

AFRICA N REI'. 
CHAD 
CHILE 
CHINA 
COLOMBIA 

COMOROS
CONGO 
COOK ISLANDS 
COSTA RICA 
COTE D'IVOI RF 
CUBA 
CYPRUS 
DENMARK 
DOMINICA 

DOMINICAN 

.. 
1,1.90 
30.34 
3.38 

.... 

38.20 
54.4(0 
32.(13 
38.57 
.13.2(0 
21.71 

42.10 
45.2(1 

0.012 
9 .20 
14.38 

31.2(0 
29.30 
27.3(1 
34.19 

42.40 
40.10 
24.87 

15.6( 
32.9-1 

4.02 

40.10 
53.10 
32.48 
19.75 
.1.121 
25.20 

-15.3( 
48.10 
((1 

91.0(0 
15.93 

3.19( 
33.70 
27.9( 
34.02 

13.4(0 
43.21 
25.0(0 

18.80 
-13.37 
4.78 

-42.8( 
53.20 
33.89 
42.9(0 
40.50 
27.35 

.18.2(1 
4Q2)0 
0.02 

Q1.80 
18.(10 

37.110 
37.110 
29.70 
3.1.14 

42.6( 
.17.10 
26.13 

26.60 
50.73 

5.()( 
40.3o 
46.20 
57..) 
35.(,8 
45.8(1 
50.7(1 
31.95 

5(1.t6 
51.(0 
0.13 

92.00 
2 I.3 

3o.80 
.10.3(1 
3.1.111 
39.07 

419.50 
71.5( 
2).3,5 

.12.0 
58.7t) 
7.88 

.12.57 
51.60 
70.70 
40.17 
5(1.72 
58.5 
13.75 

55.90 
56.2(1 

1.()7 
92.20 
27.11 

5().801 
.)2.e() 
-12.10 
.19.59 

55.1)0 
58.20 
391.03 

41..80 
W5.24 
10.66 
41.96 
5o.10 
82.80 
18.A6 
W125 
65.20 
.52.99 

62.9( 
61.4(1 

.1.73 
90.80 
33.3) 

57.7( 
59.20 
52.4) 
52.32 

57.30 
65.50 
.11.12 

48.40 
73.72 
15.63 
48.75 
60.40 
90.80 
52.40 
65.37 
70.9(1 
5.1.95 

68.50 
65.1(0 
16.60 
90.10 
41.79 

63.30 
70.00 
61.10 
62.17 

62.60 
71.40 
51.26 

53.70 
71.37 
22.62 
47.66 
75.10 
92,20 
59.80 
72.21 
76.41 
59.12 

79.30 
68.90 
33.81 
91.40 
53.95 

72.90 
66.90 
71.50 
82.78 

69.20 
78.20 
66.49 

60.90 
91.10 
32.61 
53.75 
81.30 

100.00 
66.98 
79.43 
81.50 
83.23 

83.70 
77.70 
52.91 
92.70 
63.17 

81.1)') 
75.80 
77.10 
87.25 

76.30 
85.90 
73.07 

72(00 
107.47 
51.40 

94.50 
100.00 
84.21 
8.29 
90.00 
92.74 

96.00 
89.410 
77.40 
96.40 
78.39 

84.30 
86.30 
84.20 
96.11 

87.50 
92.40 
87.43 

REPUBLIC 
ECUADOR 
EGYPT 
EL SALVADOR 
ETHIOPIA 
FIJI 
FINLAND 
FRANCE 

FRENCI I
I'OLYNESIA 

GABON 
GAMBIA 

GERMANY,
FED.REP. 

GHANA 
GREECE 

43.80 
28.00 
3,1.3.1 
39.60 
67.80 
31.55 
33.90 
10.10 

21.91 
46.95 

59.60 
5.49 

27.70 

44.30 
30.10 
35.18 
39.80 
68.50 
32.6(1 
36.5(0 
42.70 

22.72 
.11.15 

64.4(1 
5.78 

28.50 

.17.() 
3(1.80 
36.1(6 
410.20 
65.80 
37.13 
39.60 
-15.31) 

.. 

23.5') 
41.86 

t7.80 
6.68 

30.00 

511.0) 
32.71 
40.21 
.1.1.20 
67.61 
43.410 
15.21 
18.911 

27.47 
42.941 

72.10 
8.07 

35.81 

59.0) 
15.70 
44.75 
'19.20 
74.00 
56.30 
55.3(0 
54.3( 

45.43 
52.83 

77.20 
10.05 
43.30 

68.10 
50.30 
-19.33 
52.90 
73.50 
69.96 
63.30 
61.61 

47.11 
63.23 

81.80 
13.01 
48.60 

70.8(0 
56.80 
55.5(1 
6-1.80 
78 10 
75.47 
71.30 
67.6(0 

71.23 
54.35 
71.68 

84.80 
16.67 
56.10 

78.30 
66.80 
61.08 
76.80 
88.30 
75.47 
78.50 
74.(0 

77.71 
59.68 
87.21 

88.00 
27.87 
63.40 

79.20 
72.11 
67.74 
77.4) 
95.00 
78.79 
8.1.60 
81.51 

82.31 
61.43 
91.54 

91.70 
48.30 
71.60 

88.00 
83.70 
82.88 
88.20 
99.20 
85.21 
91.60 
89.80 

90.24 
73.05 
90.32 

95.40 
66.62 
85.00 
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Table A.2 (contd.) 

COUNTRY 1980 1981 1982 1983 1984 1985 1986 

AFGHANISTAN 100.00 104.38 .... 
ALGERIA 100.00 112.17 116.96 124.69 132.59 
ANGOLA 100.00 108.23 115.33 118.75 
ANTIGUA 100.00 109.10 115.30 127.00 137.70 
ARGENTINA 100.00 207.60 606.80 2730.90 23558.40 180928.70 
AUSTRALIA 100.00 109.410 121.30 131.90 141.30 149.80 160.80 
AUSTRIA 100.00 106.30 112.90 117.30 123.00 127.00 131.60 
BAHAMAS 100.00 111.10 117.80 122.60 127.40 133.20 
BANGLADESH 100.00 112.70 118.40 137.80 159.90 174.80 184.50 
BARBADOS 100.00 114.21 124.60 132.08 139.20 149.00 
BELGIUM 100.00 105.10 112.40 119.50 126.10 132.60 
BELIZE 100.00 106.80 102.00 105.80 109.80 
BENIN I(X.}0 109.5) 123.71 143.68 151.72 
BERMUDA .... 
BOLIVIA 100.00 126.00 331.30 1367.'10 20056.5., 2564342.00 
BOTSWANA 100.0 102.28 10.1.94 111.64 115.84 119.52 
BRAZIL 100.010 1Q5.20 387.50 928.'10 2893.10 9679.70 
BRUNEI 10(.00 109.00 103.80 91.90 92.60 
BURKINA FASO 
BURMA 

100.0 
100.00 

105.70 
106.00) 

123.5(0 
109.30 

131.40 
110.30 

137.10 
111.60 

147.20 
110.70 113.10 

BURUNDI 100.00 94.00 102.00 110.00 124.0{7 135.00 141.00 
CAMEROON 10.0() 107.20 119.9{) 136.00 149.00 149.90 
CANADA 100.00 110.50 121.70 128.00 135.30 139.80 143.10 
CAPE VERDE 100.00) 10,1.95 122.88 131.48 146.32 163.81 
CENTRAL AFRICAN REP. 
CHAD 

100.0{ 
100.00 

110.40) 
112.30 

119.60 
123.70 

132.50 
144.1) 

140.80 
153.20 

152.30 
164.70 

CHILE 100.00 112.20 127.11) 160.92 183.90 244.30 291.30 
CHINA 100.00 101.90 102.80 
COLOMBIA 100.00 122.80 153.20 184.4{) 225.30 277.50 347.70 
COMOROS .... 
CONGO 100.00 121.20 135.20 147.20 167.40 180.10 
COOK ISLANDS 100.00 119.40 129.70 142.7) 150.70 172.30 
COSTA RICA 100.{10 141.10 259.9) 327.30 391.00 457.10 543.70 
COTE D'IVOIRE 100.{}{} 100.90 11)6.2) 112.80 129.50} 135.10 
CUBA ...... 
CYPRUS 100.00 111.47 122.88 129.59 141.06 146.36 
DENMARK 100.00 11().1) 121.7) 131.7) 139.10 146.10 
DOMINICA 100.00 101.80) 11)6.38 112.43 117.02 
DOMINICAN REPUBLIC 
ECUADOR 
FGYPT 

1(}(.00 
100.00 
100.00 

10)5.30) 
114.41) 
111.81 

113.80 
134.7) 
125.30 

117.6) 
186.9) 
1,13.11) 

146.30 
260.11) 
170.90 

21)2.30 
341.60 
193.20 

221.40 
406.90 

ELLALVADOI, 100.00 105.70 116.10 130.50 146.50 176.60 242.60 
ETHIOPIA 101.)1) 11)3.89 1(15.32 11)9.45 111.21 119.82 
FIJI 11)01.0)0) 11)1.96 11)9.22 11-1.30) 117.96 127.60 
FINLAND 
FRANCE 

1001.01 
1(101.0 

111.40 
I .4(1 

121.50 
121.40 

132.11) 
131,.61 

143.9) 
146.70 

152.6) 
155.2) 

159.90 
162.40 

FRENCH POLYNESIA 10{}.)0 1"16.67 133.62 152.21 .. 
GABON 10)10.1)1) 111.6} 130.90) 1,13.60 156.50 170.40 . 
GAM1I3A 
GERMANY, FED.REP. 
GHANA 
GREECE 

11)0.0 
1(1(.00 
100.00 
1)0).(}) 

1{)5.16 
104.0) 
172.30 
119.7) 

109.65 
11)8.6) 
221.30 
149.8) 

137.63 
112.11 
'167.9) 
178.3) 

164.63 
114.30 
(43.30 
214.61 

172.11) 
116.80 
8{}9.70) 
252.7) 

120.40 

300.80 
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Table A.2 (contd.) 

COUNTRY 

GRENADA
GUADELOUPE 

GUAM 

1960 

26.40 

1961 

27.30 

1962 

28.60 

1963 

30.40 

1964 

31.70 

1965 

32.40 

1966 

33.30 

1967 

34.4( 

1968 

35.6(0 

1969 

38.20 
GUATEMALA 38.80 39.80 40.10 39.30 38.70 38.30 38.50 39.20 39.90

39.20 
GUINEA 48.90 49.90 49.60 49.40 51.10 52.20 55.10 61.4052.90 56.50GUINEA-BISSAU 34.68 34.11 35.38 35.24 35.24 35.87 38.55 36.36 36.92 37.59GUYANA 30.28 31.10 31.5830.86 32.56 31.45 31.66 32.8(0 34.67 36.03HAITI 33.00 33.5(0 32.20 31.60 38.80 411.30 43.10 4.1.00 42.50 43.60HONDURAS 33.30 34.70 35.9(0 36.70 38.70 39.60 40.60 42.8041.90 44.00HONG KONG 29.90 28.70 29.60 30.80 31.6031.70 31.40 33.30 34.3(0 36.00ICELAND 1.55 1.76 2.141.97 2.52 2.85 3.15 3.2-1 3.70 4.46INDIA 23.61 24.3(0 25.3(0 27.60 32.90 40.3030.10 37.30 40.40 42.00iNDONESIA 0.02 0.05 0.15IRAN 2.04 5.41 11.72 13.9815.30 15.60 
 15.50 15.70 16.410 16.00 15.91IRAQ 15.80 11.80 16.9014.90 15.2(1 15.90 15.50 16.10 16.00 16.80 19.110 17.70 18.30IRELAND 15.40 15.90 
ISRAEL 

16.60 17.00 18.60 19.30 20.20 21.(10 21.80 23.9(01.60 1.70 2.001.90 2.10ITAIY 2.40 2.60 2.60 2.6(0 2.7014.10 14.410 15.30 16.20 17.70 18.8(0 18.80 19.10 19.70 20.50JAMAICA 14.60 15.30 16.7015.70 15.70 16.00 17.00 17.5(0 18.4(1 21.60JAPAN 
 30.80 33.20 31.40 35.90 37.5(0 36.21 38.00 40.10 12.50 44.60JORDAN 
 •'. 
 " 
 .. 32.40KENYA 
 34.39 37.42 37.42 36.70 37.67 37.5536.94 38.52 39.13 39.0(0
KOREA,

REPUBLIC OF 3.50 4.00 4.70 6.10 7.9(0 8.10 9.60 11.10 13.00 13.90KUWAIT .. .. 8.04 8.04 8.05 8.77 9.32 10.08 9.83 9.62LAOS, P.D.R.
LEBANON 23.76 23.76 24.10 24.11 24.41 2,1.41 25.018 26.113 25.84 27.03LESOTI-1O 27.13 27.55 28.01 28.40 28.99 31.1029.98 32.20 32.97 34.03LIBERIA 38.63 36.43 37.48 38.23 42.89 .13.11 42.32 42.41 43.16 44.30LIBYA 31.40 29.10 15.10 12.60 11.20 11.70 11.9011.10 12.30 11.80MADAGASCAR 28.85 29.37 31.4830.37 32.00 33.40 35.36 35.91MALAWI 35.59 37.3131.29 31.16 31.95 33.93 41.99 -18.32 49.91 49.78 52.15 53.21MALAYSIA 51.15 49.95 49.29 '18.89 49.7( 50.71 50.00 49.95 48.23 50.81MALI 17.70 18.80 19.50 20.10 27.00 26.20 35.8028.30 34.80 35.70MARTINIQUE 26.40 27.30 28.6(0 30.,40 31.70 32.40 33.30 34.40 35.61 38.20MAURITANIA 33.02 31.08 35.96 37.72 37.96 37.37 39.8438.78 40.31 40.78MAURITIUS 13.70 16.70 19.20 18.0017.00 17.8(0 18.40 18.80 20.10 20.50MEXICO 13.60 i 3.80 14.30 14.30 14.60 15.60 16.410 16.70 17.10 17.80MONTSERRAT •.. . .
MOROCCO 56.() 46.30 46.50 41.30 

.. ., 

.14.31 46.6(1 
.. 

48.3(047.70 48.2(1 48.10MOZAMBIQUE 26.26 26.73 27.31 29.79 3(1.20 3(0.67 31.59 33.19 33.93 32.68NEPAL 25.2(0 25.50 26.90 28.70 30.6(0 33.30 38.40 36.20 410.20 42.91NETI-iERLANDS 28.7(0 29.10 30.50 34.6131.90 36.7(0 38.90 40.60 42.3(0 45.10NEW CALEDONIA • . . . . ..NEW ZEALAND 
.. 

19.9(1 19.90 2(1.81 21.40 22.1(0 22.5 22.60 
.. 

23.6(0 2.1.50 26.80NICARAGUA 23.40 23.10 23.2(0 23.21 24.20 21.410 25.31 25.60 26.8(0 27.10NIGER 33.5(0 34.W 31.5 33.60 3.1.70 35.71NIGERIA 29.50 29.60 28.4(0 31.5(11.1.1W 13.5(1 13.5(0 14.6(0 14.7(0 15.30 17.3016.80 15.00 15.80NORWAY 31.9(0 32.5(0 29.90 30.90 32.0( 33.90 35.30 36.3(0 37.90 39.5(0OMAN 
 7.44 7.59 7.78 7.93 8.18 8.488.33 8.18PAKISTAN 9.12 9.2221.10 22.21 22.21 22.3(0 23.70 25.10 26.40 29.50 30.90 31.70PANAMA 
 41.80 42.1(1 42.31 43.20 44.40 44.70 45.60 46.4(0 46.70 47.30 
PAPUA


NEW GUINEA 29.97 30.0529.97 3(0.46 31.03 31.77 37.03 40.8934.07 39.00 
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Table A.2 (contd.) 

COUNTRY 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

GRENADA 
GUADELOUPE 
GUAM 
GUATEMALA 

40.40 
42.16 
41.90 

29.30 
42.70 
44.01 
-11.30 

29.50 
45.30 
45.47 
40.80 

35.00 
48.90 
49.49 
46.70 

48.60 
54.30 
57.02 
54.00 

53.00 
61.60 
62.50 
61.10 

58.60 
67.60 
63.78 
68.10 

64.10 
74.00 
64.35 
79.30 

76.10 
81.50 

109.38 
83.70 

87.40 
89.80 
83.74 
90.90 

GUINEA 
GUINEA-BISSAU 
GUYANA 
HAITI 
HONDURAS 
HONG KONG 

68.30 
39.00 
37.42 
45.50 
44.50 
39.20 

67.60 
39.52 
38.59 
47.00 
46.60 
42.00 

70.90 
41.62 
42.39 
47.60 
47.60 
45.70 

76.70 
45.58 
46.95 
61.50 
51.20 
52.20 

78.80 
49.50 
64.04 
52.50 
57.20 
58.20 

84.80 
53.44 
75.46 
62.60 
63.00 
60.50 

85.90 
58.77 
74.61 
74.50 
68.30 
66.00 

85.10 
68.46 
73.84 
82.60 
83.60 
68.10 

87.70 
80.38 
81.01 
81.10 
80.10 
73.30 

90.80 
93.00 
88.84 
83.70 
88.10 
86.60 

ICELAND 
INDIA 
INDONESIA 
IRAN 
IRAQ 

5.20 
43.40 
15.75 
14.70 
19.30 

5.86 
15.70 
16.27 
16.10 
19.90 

6.87 
50.80 
18.18 
17.60 
21.20 

8.99 
60.10 
2.1.58 
23.70 
19.8(0 

12.63 
71.20 
36.20 
38.10 
43.30 

17.51 
69.10 
.10.72 
12. 10 

,4.1.70 

23.42 
73.60 
46.60 
.17.60 
49.20 

31.61 
76.30 
52.67 
56.00 
56.00 

.15.70 
77.80 
58.-4 
62.0 
57.00 

65.41 
89.80 
77.44 
78.60 
73.40 

IRELAND 
ISRAEL 
ITALY 
JAMAICA 
JAPAN 
JORDAN 
KENYA 

26.90 
2.90 

21.90 
22.80 
48.00 
34.30 
45.08 

29.80 
3.30 

23.50 
21.20 
50.70 
36.10 
40.83 

33.80 
3.90 

25.00 
24.80 
53.61 
38.70 
-11.43 

38.80 
,1.80 

27.90 
29.30 
60.50 
43.10 
45.57 

4 1.30 
o.50 

33.00 
38.50 
73.10 
51.50 
52.98 

50.60 
8.80 

38.70 
16.50 
78.70 
57.70 
59.17 

61.30 
11.50 
-15. 7( 
51.60 
84.30 
64.30 
70.35 

69.10 
16.2) 

5-1.50 
57.91 
89.20 
73.70 
82.26 

7(.70 
25.30 
62.00 
72.80 
93.50 
78.90 
84.81 

87.20 
14.70 

71,90 
84.80 
96.30 
90.00 
90.40 

KOREA, 
REPUBLIC OF 

KUWAIT 
15.80 
9.78 

18.00 
13.4-1 

21.00 
12.52 

23.80 
14.70 

30.)1' 
40.41 

38.80 
42.83 

46.60 
14.53 

6-1.20 
49.91 

66.10 
48.55 

80.10 
68.03 

LAOS, P.D.R... 
LEBANON 
LESOTIHO 
LIBERIA 
LIBYA 

27.103 
35.19 
43.86 
11.5(1 

27.46 
37.33 
43.99 
16.20 

28.86 
39.90 
45.84 
20.80 

3(0.76 
43.21 
49.54 
23.60 

... 
34.118 
45.50 
59.30 
51.70 

38.92 
56.12 
72.15 
50.00 

.... 
19.46 
62.17 
71.93 
51.10 

58.11 
68.75 
81.13 
55.70 

65.21 
76.95 
83.68 
55.90 

66.74 
82.24 
9(1.08 
91.68 
70.80 

MA DAGASCAR 
MALAWI 
MALAYSIA 

39.90 
57.17 
50.61 

,11.34 
63.86 
50.35 

42.58 
61.03 
50.56 

47.65 
62.77 
59.56 

58.5-1 
71.5-1 
67.16 

61.25 
79.17 
65.08 

67.36 
85.79 
73.38 

73.14 
91.15 
78.39 

78.09 
91.36 
82.44 

86.95 
96.06 
93.78 

MALI 
MARTINIQUE 
MAUIRITANIA 
MAURITIUS 
MEXICO 
MONTSERRAT 
MOROCCO 
MOZAMBIQUE 
NEPAL 
NETHERLANDS 
NEW CALEDONIA 

36.20 
40.410 
41.48 
2(1.91) 
19.70 

•. 
49.90 
33.97 
45.90 
47.60 
46.36 

37.8) 
12.70 

4-1.77 
22.20 
2(1.80 

. 
51.5(0 
38.52 
47.30 
51.7) 
49.82 

38.70 
45.30 
46.18 
25.3) 
22.10} 

53.70 
42.12 
53.3) 
56.60 
53.73 

13.00 
48.90 
51.83 
29.31 
25.1(1 

56.80 
14.o3 
51.4) 
61.90 
57.19 

45.80 
5-1.30 
62.87 
51.5) 
30.70 

69).30 
51.77 
62.20 
67.51 
64.39 

50.10 
61.60 
72.97 
5-1.60 
35.5) 
.195 
73.)0) 
59.85 
79.70 
74.40 
69.01 

54.80 
67.60 
77.67 
5(1.8(1 
42.5) 
52.9) 
75.40 
62.33 
8(1.1(1 
81.10 
73.53 

64.80 
7.1.00 
82.02 
56.81 
55.40 
61.00 
80.90 
69.50 
77.31 
86.50 
77.80 

76.21 
81.50 
84.02 
61.80 
64.60 
66.30 
'5.90 

77.41 
84.51 
91.30 
83.57 

88.00 
89.80 
94.59 
78.51 
77.70 
72.80 
92.50 
88.59 
92.90 
94.70 
88.81 

NEW ZEAIAND 
NICARAGUA 

29.31 
27.7) 

33.71 
28.10 

37.10 
28.61 

10.30 
33.60 

42.60 
41.30 

59.20 
12.60 

7(}.)) 
46.50 

66.90 
50.20 

75.80 
52.70 

86.30 
72.91 

NIGER 
NIGERIA 
NORWAY 

32.10 
17.80 
44.60 

33.50 
19.00 
47.60 

37.20 
19.20 
19.90 

11.10 
28.20 
54.50 

44.10 
43.00 
60.10 

.13.70 
51.30 
66.10 

55.60 
58.60 
71.10 

67.30 
64.30 
77.00 

75.70 
76.40 
82.00 

83.60 
89.20 
87.40 

OMAN 
PAKISTAN 
PANAMA 

9.52 
32.50 
49.10 

11.06 
34.10 
50.50 

11.35 
36.41 
53.1(1 

15.91 
42.10 
57.50 

47.84 
51.8 
64.20 

48.98 
63.40 
7(0.20 

49.58 
71.10 
73.40 

52.60 
78.70 
76.81 

54.( 
85.80 
82.90 

72.68 
9(1.50 
90.60 

PAPUA 
NEW GUINEA 43.19 44.66 47.87 57.31 62.40 63.88 76.44 82.10 82.35 93.35 



540 

Table A.2 (contd.) 

COUNTRY 1980 1981 1982 1983 1984 1985 1986 

GRENADA 
GUADELOUPE 
GUAM 
GUATEMALA 
GUINEA 
GUINEA-13ISSAU 
GUYANA 
HAITI 
HONDURAS 
HONG KONG 
ICELAND 
INDIA 
INDONESIA 
IRAN 
IRAQ 
IRELAND 
ISRAEL 
ITALY 
JAMAICA 
JAPAN 
JORDAN 
KENYA 
KOREA,

REPUBLIC OF 
KUWA IT 
LAOS, P.D.R. 
LEBANON 
LESOTHO 
LIBERIA 
LIBYA 
MADAGASCAR 
MALAWI 
MALAYSIA 
MALI 
MARTINIQUE 
MAURITANIA 
MAURITIUS 
MEXICO 
MONTSERRAT 
MOROCCO 
MOZAMBIQUE 
NEPAL 
NETHERLANDS 
NEW CALEDONIA 
NEW ZEALAND 
NICARAGUA 
NIGER 
NIGERIA 
NORWAY 
OMAN 
PAKISTAN 
PANAMA 
PAPUA 

NEW GUINEA 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.0(0 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

100.00 
100.00 
100(X) 
1(0.00
100.00 
100.00 
10(.0(1 
100.(X) 
100(). 
100(.X) 
100.0(0 
1(0.(X) 
I (.0(0 
I(W.00 
100.00 
100.00 
1OO).(i 
100.00 
1(X).00 
100.I1( 
1(X)(X) 
100.00 
1(0.{X) 
1(1).00 
1(0X)1((1 
100.00 
100.00 
100(.0 
100.00 

100.00 

113.20 
111.40 
120.41 
108.50 
112.7(0 
109.54 
108.96 
106.00 
107.50 
113.90 
150,90 
109.30 
118.50 
118.40 
87.90 

117.40 
233.20 
118.50 
108.20 
103.20 
107.70 
110.50 

115.70 
115.63 
133.26 

11).1 
100.50 
104.90 
123.40 
119.32 
101.10 
110.10 
111.40 
119.10 
111.60 
127.30 
108.80 
110.50 
112.20 
107.90 
105.50 
114.03 
119.40 
111.80 
108.00 
102.70 
114.00 
113.68 
110.80 
104.60 

97.95 

119.30 
124.40 

113.90 
122.80 
121.70 
104.97 
110.20 
113.70 
123.30 
23.1.60 
117.90 
124.60 
132.80 
99.30 

135.80 
491.50 
137.70 
118.80 
105.10 
115.7)0 
122.10 

123.90 
123.06 
205.34 

123.17 
103.70 
98.20 

159.60 
119.41 
103.60 
114.20 
124.40 
132.80 
122.10 
205.10 
155.51 
122.80 
128.60 
118.00 
112.10 
125.04 
129.70 
130.40 
128.4o 
109.90 
125.60 
119.39 
120.80 
109.40 

102.05 

129.50 
136.60 

121.40 
131 70 
128.96 
111.46 
120.00 
119.40 
127.20 
417.50 
128.50 
1,11.0(0 
150.10 
92.00 

151.20 
1179.00 
158.80 
137.50 
105.90 
121.50 
132.50 

127.50 
105.34 
318.28 

136.19 
100.60 
99.90 

191.20 
132.69 
108.40 
123.10 
136.60 
134.40 
128.80 
394.10 
125.40 
126.60 
146.60 
132.50 
114.10 
140.59 
142.70 
149.20 
133.6(0 
112.70 
133.20 
122.36 
127.70 
111.40 

112.64 

131.60 
146.70 

126.40 
140.90 
140.58 
124.15 
133.30 
124.40 
137.10 
526.00 
136.80 
157.80 
163.70 
113.70 
160.60 

5769.80 
175.00 
187.80 
107.20 
126.20 
146.40 

133.10 
104.03 
388.50 

152.17 
103.90 
100.70 
209.60 
161.01 
115.00 
138.10 
146.70 
142.70 
139.70 
637.60 

138.90 
171.20 
139.10 
115.50 

15(170 
195.40 
145.70 
118.60 
141.80 
122.26 
140.00 
116 :,0 

123.i6 

155.20 

150.10 
151.60 
157.04 
142.79 
147.20 
130.20 
144.80 
690.00 
146.20 
169.90 
169.20 
111.20 
168.70 

19719.50 
190.40 
236.40 
108.90 
130.00 
157.50 

138.00 
103.95 

162.83 
101.80 
101.80 
231.10 
163.35 
113.30 
155.00 
155.20 
159.30 
148.00 
984.60 

147.40 
203.00 
147.70 
118.80 

172.30 
623.50 
149.60 
124.10 
149.20 

148.20 
119.90 

128.69 

162.40 

212.00 

163.40 
135.70 

871.00 

205.80 

110.70 
130.00 

141.00 

206.40 
103.80 

162.40 

170.40 
118.90 

147.00 

155.60 



541 

Table A.2 (contd.) 

COUNTRY 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 

PARAGUAY 21.30 23.20 25.(X) 26.11 26.60 27.40 28.40 28.30 28.70 29.70 
PERU 2.70 2.90 3.00 3.10 3.60 4.00 4.50 5.00 5.90 6.30 
PHILIPPINES 16.00 16.40 17.50 19.00 19.91 20.70 21.80 23.20 24.40 25.50 
PORTUGAL 17.80 18.20 18.10 18.70 19.00 19.70 20.30 21.10 21.10 22.70 
PUERTO RICO 36.10 36.40 37.30 37.80 38.410 39.40 40.80 41.90 44.00 46.40 
QATAR.. .. ..... . 
RWANDA 29.30 30.410 31.00 31.80 34.1(1 35.60 37.40 39.410 41.81 44.50 
SAO TOME & 

PRINCIPE 20.18 21.19 20.81 21.26 21.00 21.29 21.45 22.12 22.38 23.26 
SAUDI ARABIA .. 12.23 12.02 11.91 12.16 12.410 12.89 13.28 
SENEGAL 37.13 38.30 39.28 39.37 40.72 41.08 41.35 41.79 !1.61 44.39 
SEYCHELLES. . . ... 
SIERRA LEONE 27.52 28. 03 24.5" 27.31 28.93 28.81 29.87 31.23 31.77 33.18 
SINGAPORE 49.70 49.70 50.1 I, 50.6(0 51.01 51.60 46.80 52.70 53.30 54.50 
SOLOMON ISLANDS 32.04 32.51 32.83 33.33 31.84 35.71 35.49 36.93 39.15 41.02 
SOMALIA 
SOUTH AFRICA 

17.50 
20.80 

19.21 
21.10 

19.0-1 
21.30 

19.67 
22.00 

22.29) 
22.61 

25.11 
23.301 

2.1.34 
2-1.30 

21.29 
25.30 

25.09 
26.20 

26.74 
27.90 

SPAIN 
SRI LANKA 

12.20 
28.0(1 

12.5 
27.50 

13.21 
28.20 

14.30 
27.90 

16.1(1 
27.701 

18.00 
28.10 

19.1(0 
27.60 

20.90 
28.21 

21.91 
32.01 

22.90 
32.30 

ST KIFFS-NEVIS 
ST LUCIA 

25.87 
21.9! 

25.95 
25.12 

25.64 
2.1.91 

25.95 
25.47 

27.27 
26.23 

27.89) 
26.64 

28.75 
27.51 

29.61 
28.37 

31.27 
31.56 

35.28 
32.66 

ST VINCENT 21.61 22.22 22.22 22.37 232.1 23.61 25.13 28.03 28.-8 3(1.57 
SUDAN 17.50 19.13 19.28 21.18 21.17 2(1.56 20.9)5 23.21 23.88 24.39 
SURINAME.. .. .. .. 
SWAZILAND 
SWEDEN 
SWITZERLAND 

24.90 
26.410 
39.40 

25.20 
27.30 
41.00 

25.51 
28.50 
43.1( 

26.11 
28.80 
15.50 

27.2(1 
3(0.10 
47.91 

28.21 
31.81 
19.71 

28.10 
3-1.00 
52.10 

28.71 
35.70 
5..1(0 

29.40 
36.50 
56.10 

31.3( 
37.40 
57.50 

SYRIAN 
ARAB REPIUBLIC 

TAIWAN 
TANZANIA 

25.90 

28.35 

26.70 
27.97 
30.55 

26.20 
28.57 
3(0.72 

26.60 
29.55 
32.21 

28.10 
3(0.78 
33.14 

29.00 
30.59 
31.99 

31.00 
31.42 
31.90 

31.10 
32.85 
32.00 

32.1(1 
35.08 
32.60 

30.80 
37.32 
33.60 

THAILAND 32.91 34.11 34.20 33.61 34. 30 36.21 38.30 38.51 38.21 39.00 
TOGO 3(.60 31.20 31.80 32.31 33.61 33.60 34.51 32.70 32.60 35.00 
TONGA .. .. .. .. .. .... 
TRINIDAD & 
TOBAGO 

TUNISIA 
TURKEY 

17.10 
35.91 
3.10 

16.10 
34.91 
3.23 

16.41 
35.30 
3.54 

17.31 
37.21 
3.74 

16.80 
38.01 

3.83 

16.60 
41.21 
4.00 

15.91 
42.00 

4.25 

16.30 
13.7(0 
4.53 

16.,40 
.14.91 

4.71 

18.40 
41.30 
4.96 

TUVALU 26.90 27.20 27.40 28.20 29.21 29.91 31.21 32.21 33.11 34.10 
UGANDA 6.21 6.40 6.21 6.30 6.61 7.3} 7.31 7.30 7.61 7.70 
UNITED ARAB 

EMIRATES.. .. .. .. .. .. 
UNITED KINGDOM 17.91 18.501 19.21 19.60 20.30 21.30 22.31 23.01 23.91 25.20 
UNITED STATES 
URUGUAY 

36.10 
).025 

36.410 
0.30 

37.30 
0.134 

37.80 
(.041 

38.40 
(0.0157 

39.1( 
0.096 

1(1.81 
0.158 

41.10 
(.2 ) 

44.0{ 
(.62 

46.40 
0.79 

VANUATU. . . . .... 
VENEZUELA 16.00 15.70 15.21 15.30 15.70 15.80 16.30 16.30 17.20 17.00 
VIRGIN ISLANDS 

(U.S.) 
WESTERN SAMOA 

36.1(1 
.. 

36.10 
26.00 

37.31 
26.60 

37.80 
26.80 

38.11 
28.31 

39.41 
28.81 

4(1.81 
29.80 

41.9} 
29.60 

4I4.30 
30.20 

46.40 
31.20 

YEMEN, 
ARAB REPUBLIC 

YEMEN, P.D.R... 
.. .. 

.... 
.. .. .. 

... 
.. .... .. 

ZAIRE 0.53 0.5, 0.73 1.41 1.4,5 1.98 2.08 3.31 4.95 5.76 
ZAMBIA 41.69 41.53 40.83 41.45 41.77 46.54 47.25 48.83 58.46 68.99 
ZIMBABWE 41.51 41.84 42.0}7 4(0.36 42.39 43.5} 42.53 43.22 44.65 46.13 
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Table A.2 (contd.) 

COUNTRY 
 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

PARAGUAY 30.50 32.4(0 35.20 42.50 52.60 56.10 58.90 6A.30 71.00 85.6()PERU 6.80 7.10 7.5) 8.60 10.00 12.00 16.20 22.,10 36.20 64.60PI ILIPI'I, 4-S 29.2(0 32.80 35.00 54.1041.30 58.60 64.00 68.70 75.10 86.50PORTUGAL 23.30 21.50 26.40 28.9(0 34.30 39.90 16.11) 57.80 70.50 81.90PUERTO RICO 49.00 51.80 54.20 57.80 63.00 69.20 73.60 78.50 84.30 91.70QATAR.. 
 .... .. .. 93.60
RWANDA 27.2(0 46.50 47.5) 49.30 57.60 60.610 69.70 76'70 79.20 85990SAO TJOME &
 

PRINCIPE 25.91 24.9(0 23.95 31.18 43.57 
 45.52 50.53 85.20 86.10 91.51
SAUDI ARA1IA 12.80 14.73 18.8715.75 40.17 56.31 61.10 66.15 68.63 71.22SENEGAL 45.29 4.73 48.61 52.38 61.17 68.25 7(1.76 76.59 83.59 89.69SEYCI IELLES 21.9(1 25.1(0 30.,10 35.9(0 44.70 53.00 70.060.90 78.2(0 88.10SIERRA LEONE 32.38 33.31 35.13 42.17 47.96 52.57 63.94 75.87 86.110 96.01SINGAPORE 55.40 57.90 61.00 68.50 79.10 81.10 83.8082.60 85.80 90.30SOLOMON ISLANDS 43.61 45.47 .18.71 50.22 59.63 60.27 63.22 71.8-1 78.59 85.92SOMALIA 26.91 27.42 30.67 3-1.26 38.71 4.1.41 51.65 57.01 66.36 76.11SOUTH AFRICA 29.00 30,10 33.701 .1(1. 1 46.00 50.10 55.70 62.10 69.10 79.60SPAIN 2-1.50 2o.,10 28.70 32.10 37.,10 ,13.71) 51.0(0 62.60 75.20 87.80SRI LANKA 32.60 33.50 33.71 39.3(1 ,18.80 52.20 56.80 65.90 72.20 83.30ST KIITS-NEVIS 37.37 38.62 42.27 45.38 60.06 66.12 71.79 77.70 83.22 88.34ST LUCIA 36.61 30.52 38.3-t -13.32 17.68 63.0457.85 69.20 75.16 87.47ST VINCENT 30.57 31.88 33.91 42.56 53.38 60.93 67.18 72.62 83.59 93.17SUDAN 27.84 28.35 31.67 37.0-1 16.74 50.32 51.98 54.53 63.73 80.08SURINAME 18.29 48.11 46.55 48.97 57.00 59.75 63.66 7-1.,1279.23 91.33SWAZILAND 31.7(0 3-1.3(1 35.90 39.80 -16.00 53.80 60.70 67.1(0 72.7( 84.10SWEDEN 39.80 12.60 45.60 48.80 53.10 61.20 68.50 75.701 82.90 89.50SWITZERLAND 60.30 65.80 72.20 78.10 83.50 89.50 91.90 92.110 95.5(0 97.40
SYRIAN 

ARAB REPUBLIC 32.80 35.20 34.80 39.4(0 49.90 52.45 57.90 601.20 71.30 82.40TAIWAN 38.61 39.79 42.11 48.37 63.97 65.,46 69.09 73.51 73.45 86.18TANZANIA 35.3(0 36.20 38.60 43.90 52.30 58.90 63.50 71.0(1 76.90 85.00TII[AI LA NI) 38.80 39.,10 12.80 51.410 61.10 62.80 65.30 70.90 77.0(1 85.90TOGO 36.90 39.20 411.10 41.10 6(1.10 59.00 66.91 81.71) 83.50 89.60TONGA 35.96 36.73 38.31 47.29 51.1.1 59.63 70.0158.68 81.16 87.54 
TRINIDAD &

TOBAGO 18.91 20.20 22.10 27.10 42.40 56.6052.50 64.10 66.10 81.70TUNISIA 42.60 15.20 16.20 50.10 61.71 65.90 69.90 75.9() 80.10 87.40TURKEY 5.53 6.52 7.59 9.26 11.83 13.76 16.19 2(.17 28.97 49.45TUVALU 
 35.30 37.410 40.20 45.1(1 52.90 61.50 69.9(1 76.40 81.90 89.60UGANDA 
 8.70 9.1(0 10.00 11.5(1 14.10 20.00 23.50 ,12.50 55.30 76.6(1
UNITED 

ARAB EMIRATES . .. 38.60 26.30 62.70 74.90 8.1.10 89.21) 87.31) 92.10UNITED KINGDOM 27.10 29.60 32.10 34.3(0 39.50 50.21 57.60 65.60 72.90 83.50UNITED STATES 49.00 51.80 54.20 57.80 63.00 69.20 73.60 78.50 8-1.30 91.70URUGUAY 0.88 1.1)5 1.8.1 3.78 6.5(1 11.0.1 16.43 25.59 37.75 66.25VANUAlU... 
.. 76.70 81.10 86.30 89.90VENEZUELA 18.10 20.20 22.50 27.70 43.00 4880 59.7052.80 66.10 80.20 

VIRGIN ISLANDS
(U.S.) 49.0) 51.8(1 51.20 57.81 63.0( 69.20 73.60 78.50 84.30 91.70WESTERN SAMOA 32.10 33.61 36.20 40.60 55.1050.70 57.90 66.20 67.70 75.20

YEM EN,
ARAB REPUBLIC 25.91 26.18 28.93 31.74 37.84 52.9915(15 66.30 77.58 90.10YEMEN, P.D.R. • .... 73.00 74.20 76.80 77.60 87.10ZAIRE 5.69 6.00 6.62 7.80 9.22 10.35 16.30 22.37 32.73 66.16ZAMBIA 54.9(0 53.02 52.82 58.85 60 12 51.57 58.45 65.14 73.38 89.47ZIMBABWE 46.17 48.85 51.25 55.21 59.69 66.19 72.28 80.4479.94 91.70 
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Table A.2 (contd.) 

COUNTRY 1980 1981 1982 1983 1984 1985 1986 

PARAGUAY 100.00 116.60 122.20 139.80 177.50 222.30 292.40 
PERU 100.00 166.90 272.70 564.30 1201.20 3091.00 
PHILIPPINES 100.00 111.00 120.30 134.30 201.30 236.90 241.20 
PORTUGAL 100.00 116.40 142.80 172.80 216.00 260.80 
PUERTO RICO 100.00 109.60 116.70 121.20 125.90 130.10 133.50 
QATAR 100.00 108.50 114.70 117.90 119.20 
RWANDA 100.00 108.70 112.60 118.10 136.80 144.80 
SAO TOME & 

PRINCIPE 100.00 98.09 105.42 125.34 136.82 147.50 
SAUDI ARABIA 100.0(1 125.03 123.97 109.92 98.59 93.69 88.88 
SENEGAL 100.00 107.62 118.57 129.60 143.23 155.50 
SEYCHELLES 100.00 110.60 109.70 116.30 120.90 122.00 
SIERRA LEONE 100.00 119.07 199.65 231.93 316.85 515.92 
SINGAPORE 100.00 106.40 111.40 116.00 116.80 114.50 110.20 
SOLOMON ISLANDS 100.00 114.37 125.14 135.06 
SOMALIA 100.00 142.90 171.90 248.20 447.30 627.20 
SOUTH AFRICA 100.00 109.30 124.10 14140 158.80 183.40 213.10 
SPAIN 100.(X) 112.00 127.40 142.20 157.70 171.50 
SRI LANKA 
ST KI'FFS-NEVIS 

100.0(0 
100.(X) 

116.70 
111.27 

128.00 
119.74 

149.50 
120.75 

175.8(0 
123.39 

178.90 

ST LUCIA I(W.0(0 111.35 114.39 117.02 118.34 
ST VINCENT 100.(X) 116.56 125.78 129.99 135.00 
SUDAN 1(I.X) 125.30 1,14.8(0 191.80 230.00 271.30 
SURINAME 100.00 105 ', 115.23 11644 116.44 120.50 
SWAZILAND 100.00 112.7:, 120.84 1 4.71 152.01 179.38 
SWEDEN 100.00 109.50 118.9(0 110.50 140.50 150.20 160.90 
SWITZERLAND 100.(X) 106.90 114.70 .18.50 122.00 125.1(0 130.20 
SYRIAN 

ARAB REPUBLIC 100.00 117.00 119.00 124.5(0 132.80 139.30 
TAIWAN 100.00 112.11 115.97 118.20 119.18 119.43 
TANZANIA 100.00 118.20 138.9(0 164.70 195.10 250.40 
THAILAND 100.00 108.00 111.60 115.10 116.70 119.10 121.40 
TOGO Ih;'j.00114.20 125.00 136.00 141.00 143.70 
TONGA 100.00 110.44 115.44 117.89 
TRINIDAD & 
TOBAGO 1(1(.00 105.10 118.1(0 126.00 1,14.50 147.40 

TUNISIA 100.(f1 111.38 129.09 139.95 149.68 161.89 
TURKEY 100.00 142.00 181.9(0 235.10 351.3(0 506.60 
TUVALU 10((1( 109.40 121.30 131.9(1 141.30 149.80 160.80 
UGANDA 100.00 115.20 137.60 168.20 2(19.9(1 288.3(0 
UNITED 

ARAB EMIKATES 
UNITED KINGDOM 

100.00 
100.00 

W04.10 
111.50 

105.10 
120.10 

1(1.80 
126.20 

99.5(0 
131.4(0 139.10 144.50 

UNITED STATES 1(1.o00 109.60 116.70 121.20 125.90 130.10 133.50 
URUGUAY 
VANUATU 

100.00 
100.00 

130.30 
127.50 

151.23 
135.30 

235.1(0 
137.6(0 

373.00 
145.20 

659.00 
146.30 

1126.00 

VENEZUELA 100.00 114.40 117.60 128.20 152.2(0 163.4(0 
VIRGIN ISLANDS 

(U.S.) 100.00 109.60 116.70 121.20 125.90 130.10 133.50 
WESTERN SAMOA 1(1.00 120.5(0 142.60 166.00 185.70 202.60 
YEMEN, 

ARA13 REPUB[LIC 
YEMEN, P.D.R. 

100.00 
1((((0 

95.00 
1(34.9(0 

99.0(0 
117.10 

112.00 
126.50 

118.00 .. 

ZAIRE 100.00 134.10 179.70 336.60 657.30 782.10 
ZAMBIA 10(0.00 1(7.16 113.74 197.36 224.22 318.11 
ZIMBABWE 100.00 111.08 126.40 144.26 160.14 160.74 
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Sources: 
Directorate-General of Budget, Accounting & Statistics. 

Statistical Yearbook of the Republic of China 
1986. Taiwan: Executive Yuan, November 1986. 
[EJ

IMF. International Financial Statistical Yearbook, 
1986, Vol. 39. Washington D.C.: IMF, 1986. 1B]

IMF. International Financial Statistics Yearbook, 1987, 
Vol. 40. Washington D.C.: IMF, 1987. [C]

UN. National Accounts Statistics: Analysis of Main 
Aggregates, 1983/84. New York: United Nations, 
1987 [D]

UN. "Gross Domestic Product by Broad Economic Sector: 
Deflators." Office for Development Research and 
Policy Analysis of the United Nations 
Secretariat, July 1988. Mimeo. [F] 

World Bank. "World Bank Deflators: 1960-1984." 
World Bank, Washington D.C., 198.4. Mimeo. [A] 

Notes: 
Whenever possible the series represents implicit 

Source Key for Implicit GDP Deflators 

COUNTRY DEFLATOR 

AFGHANISTAN GDP
ALGERIA GDP 
ANGOLA GDP 
ANTIGUA GDP 
ARGENTINA GDP 
AUSTRALIA GDP 
AUSTRIA GDP 
BAHAMAS CPI 
BANGLADESH GDP 
BARBADOS GDP 
BELGIUM GNP 
BELIZE GDP 
BENIN GDP 
BERMUDA 
BOLIVIA GDP 
BOTSWANA GDP 
BRAZIL GDP 
BRUNEI GDP 
BURKINA FASO GDP 
BURMA GDP 
BURUNDI GDP 
CAMEROON GDP 
CANADA GDP 
CAPE VERDE GDP 
CENTRAL AFRICAN REPUBLIC GDP 
CHAD GDP
CHIL' GDP 
CHII'.A NI 
COLOMBIA GDP 

GDP deflators denoted by GDP in the 'Deflator' 
column of the Source Code Key presented below 
- otherwise the following deflators were 
included: GNP is Gross National Product; NI is 

National Income; and CPI is Consumer Price 
Index. 

To obtain a deflator series back to 1960 it was 
sometimes necessary to splice together data from 
different sources. Where possible the splicing was 
centered on the base year of 1980. The Source Key 

below indicates the sources used for each sub
period within a country. For instance, "A:60-80;
B:80-84" indicates that source A was used for the 
1960-80 period, source B for the 1980-84 period,
and the 1980 base year deflator represents a 
simple average of the source A and B figure. 

The Taiwan deflatorbasis of a was constructed on theseries of GDP at current market pricesand GDP at constant market prices obtained from 

source [El. 

SOURCE 

A:60-81 
B:60-80; A:80-84
 
A:60-83
 
A:60-77; B:77-81; C:82-84
 
A:60-80; F:80-85
 
B:60-80; C:81-86
 
B:60-81; C:82-86
 
B:66-85 
F:60-85; C:86
 
F:60-85
 
B:60-81; C:82-85
 
A:70-80; B:80-84
 
A:60-84
 

B:60-80; F:80-85
 
F:80-85
 
A:60-80; F:80-85
 
A:74-81; D:82-84
 
F:60-85
 
F:60-85; C:86
 
A:60-80; C:80-86
 
A:60-80; F:80-85
 
C:60-86
 
F:60-85
 
F:60-85
 
F:60-85
 
A:60-80; B:80-85; C:86
 
C:60-82
 
A:60-80; B:80-83; C:84-86
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COUNTRY DEFLATOR SOURCE 

COMOROS - -
CONGO GDP F:60-85 
COOK ISLANDS GDP See New Zealand 
COSTA RICA GDP B:60-83; C:84-86 
CUBA - -
CYPRUS GDP B:60-80; F:80-85 
DENMARK GDP B:60-85 
DOMINICA GDP A:60-84 
DOMINICAN REPUBLIC GDP B:60-84; C:85-86 
ECUADOR GDP B:60-83; C:84-86 
EGYPT GDP A:60-80; F:80-85 
EL SALVADOR GDP B:60-82; C:83-86 
ETHIOPIA GDP B:60-80; F:80-85 
FIJI GDP A:60-80; F:80-85 
FINI.AND GDP B:60-84; C:85-86 
FRANCE GDP B:60-76; C:77-86 
FRENCH POLYNESIA GDP A:76-83 
GABON GDP A:60-80; F:80-85 
GAMBIA GDP A:60-80; F:80-85 
GERMANY, FED.REP. OF GNP B:60-83; C:84-86 
GHANA GDP A:60-80; F:80-85 
GREECE GDP B:60-80; C:81-86 
GRENADA GDP A:71-84 
GUADELOUPE GDP See France 
GUAM GDP A:70-81 
GUATEMALA GDP B:60-81; C:82-86 
GUINEA GDP F:60-85 
GUINEA-BISSAU GDP F:60-85 
GUYANA GDP F:60-85 
HAITI GDP B:60-65; C:66-86 
1-0NOURAS GDP C:60-86 
HONG KONG GC? A:60-80; F:80-85 
ICELAND GNP A:60-80; B:80-83; C:84-86 
INDIA GDP B:60-80; C:81-85 
INDONESIA GDP A:63-80; C:80-85 
IRAN GDP B:60-84; C:85 
IRAQ GDP F:60-85 
II.ELAND GDP B:60-80; C:81-85 
ISRAEL GDP A:60-80; F:80-85 
ITALY GDP C:60-86 
IVORY COAST GDP A:60-80; F:80-85 
JAMAICA GDP B:60-83; C:84-85 
JAPAN GNP B:60-83; C:84-86 
JORDAN GDP B:69-84; C:85-86 
KENYA GDP A:60-80; C:80-85 
KOREA, REPUBLIC OF GDP B:60-84; C:85-86 
KUWAIT GDP F:62-85 
LAOS, P.D.R. GDP A:79-84 
LEBANON GDP A:60-80 
LESOT1HO GDP A:60-80; F:80-85 
LIBERIA GDP A:60-80; C:80-85 
LIBYAN ARAB REPUBLIC GDP F:60-85 
MADAGASCAR GDP A:60-80; F:80-85 
MALAWI GDP F:60-65 
MALAYSIA GDP A:60-80; C:80-86 
MALI GDP F:60-85 
MARTINIQUE GDP See France 
MAURITANIA GDP A:60-80; F:80-85 
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COUNTRY 

MAURITIUS 

MEXICO 

MONTSERRAT 

MOROCCO 

MOZAMBIQUE 

NEPA L 

NETHERLANDS 

NEW CALEDONIA 

NEW ZEALAND 

NICARAGUA 

NIGER 

NIGERIA 

NORWAY 

OMAN 

PAKISTAN 

PANAMA 

PAPUA NEW GUINEA 
PARAGUAY 
PERU 
PHILIPPINES 
PORTUGAL 
PUERTO RICO 
QATAR 
RWANDA 
SAO TOME & PRINCIPE 
SAUDI ARABIA 
SENEGAL 
SEYCHELLES 

SIERRA LEONE 

SINGAPORE 

SOLOMON ISLANDS 
SOMALIA 

SOUTH AFRICA 

SPAIN 

SRI LANKA 

ST KITTS-NEVIS 

ST LUCIA 

ST VINCENT 

SUDAN 

SURINAME 
SWAZILAND 
SWEDEN 
SWITZERLAND 
SYRIAN ARAB REPUBLIC 
TAIWAN 
TANZANIA
THAILAND 
TOGO 
TONGA 
TRINIDAD & TOBAGO 
TUNISIA 
TURKEY 
TUVALU 
UGANDA 
UNITED ARAB EMIRATES 
UNITED KINGDOM 
UNITED STATES 
URUGUAY 

DEFLATOR 

GDP 

GDP 

GDP 

GDP 

GDP 
GDP 
GNP 
GDP 
GDP 
GDP 
GDP 
GDP 
GDP 
GDP 
GDP 
GDP 
GDP 

GDP 

GDP 

GNP 

GDP 

GNP 


CPI 

GDP 

GDP 

GDP 

GDP 

CPI 

GDP 

GDP 

GDP 

GDP 

GDP 

GDP 

GDP 
GDP 

GDP 

GDP 

GDP 

GDP 

GDP 

GDP 
GDP 

GDP 


GDP 
GDP
GDP 
GDP 
GDP 
GDP 
GDP 
GNP 
GDP 
GDP 
GDP 
GDP 
GNP 
GDP 

SOURCE 

B:60-80; F:80-85
 
B:50-83; C:84-85
 
D:75-83
 
F:60-85
 
A:60-80; F:80-85
 
13:60-84; C:85-86
 
13:60-82; C:83-86
 
A:70-83
 
13:60-75; C:76-85
 
13:60-80; F:80-85
 
F:80-85
 
13:60-67; C:68-80; F:80-85 
13:60-82; C:83-86 
A:60-84 
C:60-86 
13:60-83; C:84-85 
A:60-8,1; F:85 
13:60-85; C:86 
13:60-80; F:80-85 
13:60-80; C:80-86
 
C:60-80; F:80-85
 
See USA
 
13:79-84
 
13:60-80; F:80-84
 
F:60-85
 
A:63-68; C:68-86
 
A:60-84; F:85
 
13:70-85
 
F:60-85
 
C:60-86
 
A:60-83
 
A:60-80; F:80-85
 
13:60-82; C:83-86
 
13:60-80; F:80-85
 
13:60-80; F:80-85
 
A:60-84
 
A:60-84
 
A:60-84
 
A:60-80; F:80-85
 
F:70-85 
A:60-80; F:80-85
 
B:60-83; C:84-86
 
B:60-84; C:85-86
 
A:60-75; 13:75-85
 

E:61-85 
A:60-65; 13:65-80; F:80-85no:60-82; C:83-86 
F:60-85 
A:70-83 
F:60-85 
13:60-80; F:80-85 
A:60-80; F:80-85 
See Australia 
F:60-85 
13:72-80; C:80-84 
13:60-78; C:79-86 
13:60-82; C:83-86 
A:60-80; B:80-83; C:84-86 
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COUNTRY DEFLATOR SOURCE 

VANUATU CPI B:76-85 
VENEZUELA GDP F:60-85 
VIRGIN ISLANDS (U.S.) GNP See USA 
WESTERN SAMOA CPI 13:61-85 
YEMEN, ARAB REPUBLIC GDP 13:70-80; C:81-84 
YEMEN, P.D.R. GDP A:75-83 
ZAIRE GDP A:60-80; F:80-85 
ZAMBIA GDP F:80-85; C:86 
ZIMBABWE GDP A:60-80; F:80-85 


