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ISNAR INDICATOR SERIES PROJECT PHASE Il

Decision making in the agricultural research policy area in either domestic, regional, or interna
fora can only be aided by access to reliable and comprehensive data on these systems. It ig
reason that ISNAR initiated its Indicator Series Project in 1986. The major objective of this pro
to collect, process, and analyze reliable and comprehensive time-series data on national agr
research systems (NARSSs) throughout the world in order to identify and report on major tren
emerging policy issues with regard to the development of NARSs. To this end a database h
developed that contains time-series data on agricultural research expenditures and perso
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more than 150 developing and developed countries. These data provide a quantitative basis for more

in-depth research policy studies by ISNAR and others.

During the first phase of the project (1986-91), the Indicator Series project team produced twa
publications published by Cambridge University Press, namely:

Pardey, P.G., and J. Roseboom. (1989) ISNAR Agricultural Research Indicator Series: A Global
Data Base on National Agricultural Research Systems, 547 pp.; and

Pardey, P.G., J. Roseboom, and J.R. Anderson, eds. (1991) Agricultural Research Policy:
International Quantitative Perspectives, 462 pp..

The first publication is a statistical reference volume that provides system-level data on agric
research personnel and expenditures for 154 countries. The second publication draws on the
to report on the major policy dimensions of agricultural research, with a primary focu
less-developed countries.

Phase Il of the Indicator Series Project was initiated in 1992 and seeks to update the databas¢
policy analyses that accompany it. New ISNAR survey data are being used in conjunction
large variety of published and “informal” reports in order to produce reliable as well as up-tg
information and statistics about the NARSSs.

The country-level data are being published in a series of NARS Statistical Briefs. These
include more detailed descriptive information about the institutional structure of the NARS a
as a more comprehensive set of statistics than were reported in the 1989 Indicator Series volu
envisaged the country-level data will be assembled and analyzed in a series of regional r¢
reports.
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These statistical briefs are not official ISNAR publications; they are not edited or formally reviewed
by ISNAR. The information and data presented have been collected and compiled with due care and

all reasonable efforts have been made to ensure their accuracy. Comments, corrections, and
to the material reported in this brief are welcomed. These briefs may be cited with
acknowledgment.

ISNAR % P.O. Box 93375 % 2509 AJ The Hague, The Netherlands.
Tel: (31) (70) 349-6100 » Fax: (31) (70) 381-9677
Email: Internet: ISNAR@CGIAR.ORG
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1. Introduction

The primary purpose of this brief is to provide various statistical and institutional details on the
development and current status of the public agricultural research system in Rwanda. This in-
formation has been collected and presented in a systematic way in order to inform and thereby
improve research policy formulation with regard to the Rwandan NARS. Most importantly,
these data are assembled and reported in a way that makes them directly comparable with the
data presented in the other country briefs in this series. And because institutions take time to de-
velop and there are often considerable lags in the agricultural research process, it is necessary
for many analytical and policy purposes to have access to longer-run series of data.

NARSs vary markedly in their institutional structure and these institutional aspects can have a
substantial and direct effect on their research performance. To provide a basis for analysis and
cross-country, over-time comparisons, the various research agencies in a country have been
grouped into five general categories; government, semi-public, private, academic, and suprana-
tional. A description of these categories is provided in table 1.

Table 1: Institutional Categories

Category Description Examples

Government Agencies directly administered by government. Research department within a ministry

Semi-public Agencies not directly controlled by government and with Research institute under a commodity
no explicit profit making objective. board

Private Agencies whose primary activity is the production of Agricultural machinery or chemical
goods and services for profit. company

Academic Agencies that combine university-level education with Faculty of agriculture
research.

Supranational Agencies whose mandate covers more than one country.  CGIAR institutes

Note: Adapted from OECD (1981).

The concept of a NARS used throughout this report includes only those institutes that can be
classified as government, semi-public, and academic agencies. Where it is useful to do so, pri-
vate and supranational research agencies have been discussed, but for reasons of comparability
they are not included in the NARS data reported here. More detailed information on the defini-
tions and concepts used in this brief is provided in appendix 2.

Section 2 provides a brief description of the institutional development and current structure of
the NARS. Section 3 presents a statistical overview of the longer-run investment trends in agri-
cultural research along with a more detailed look at contemporary investment orientations. The
appendices provide further descriptive details and present the basic research personnel and ex-
penditure data in disaggregated fashion. For general background information and statistics on
Rwanda we refer to appendix 1.

Statistical Brief No. 1; Rwanda 1



2. Agricultural Research Institutions

2.1 Historical Evolutionl

Agricultural research in Rwanda had its institutional origin in a seed multiplication station es-
tablished at Rubona in 1930. Initially this station produced seed for farmers whose stocks were
depleted during the 1929 famine. As the effects of the famine receded, the Rubona station grad-
ually shifted its focus from seed multiplication towards crop research. In 1935 the station was
brought under the scientific supervision of the Institut National pour 'Etude Agronomique du
Congo Belge (INEAC), which was established by royal decree in 1933. For the first twenty
years or so, research at Rubona was limited to crops such as peanuts, corn, sorghum, cassava,
sweet potatoes, carrots, fruit trees, and coffee. In 1950 the Rubona station was administratively
and technically integrated into INEAC, together with an appendix for cattle breeding at Songa, a
former state farm established in 1935. In 1955 an experiment station was established at Rwerere
to research high-altitude crops such as potatoes, peas, barley, corn, wheat, pyrethrum, and tea. A
second livestock station was established at Karama in the Bugesera region in 1959 to study the
possibilities of developing the savannah regions in the south-eastern part of the country that at
the time were heavily infested by tsetse flies. The station gave increasingly more attention to
crop-related problems when settlement in the region became possible as the tsetse fly problem
was got under control.

With Rwandan independence in 1962, the local research facilities of INEAC were transformed
into the Institut des Sciences Agronomiques du Rwanda (ISAR). At that time the research staff
of ISAR consisted only of expatriates, mainly Belgians. An agreement signed by Rwanda and
Belgium in 1965 charged Belgium with the scientific, technical, and administrative manage-
ment of ISAR. This agreement was revised in 1969 giving supervision of ISAR’s scientific and
technical activities to the Faculty of Agricultural Sciences of the University of Gembloux (Bel-
gium). A new ISAR station was established at Tamira in 1972 to study pyrethrum.

In 1975, administrative authority over ISAR was transferred to the government of Rwanda and
for the first time a Rwandan national was appointed as the director general of the institute. As of
this date the number of Rwandan researchers increased rapidly. Concomitant with this change
of administrative control, the Belgian government began to decrease its financial and scientific
support to ISAR in 1977. The country’s relationship with Belgium deteriorated during the late
1970s and early 1980s, and by June 1982 all Belgian researchers had departed.

Until 1976 the Belgians constituted the only source of external support for ISAR. Since then,
ISAR has succeeded in obtaining assistance from a wide range of international research agen-
cies and donors. During the past 15 years, a major part of this assistance has been used for the
expansion and upgrading of ISAR’s experiment station network from six permanently staffed
stations in 1978 to 10 in 1992.

In addition to ISAR, the principal agricultural research institute in the country, some agricultur-
ally related research is done by the Institut de Recherche Scientifique et Technologique (IRST),
such as research on medicinal and oil plants, forestry, and irrigation. IRST was constituted in its
present form and under its present name in 1989 by the Ministére de 'Enseignement Supérieur
etde la Recherche Scientifique. It resulted from the merger of the Institut National de Recherche

1. The material presented in this section draws largely from ISNAR (1983), Eicher and Eicher (1984), Demol
(n.d.), Université Nationale du Rwanda (n.d.), and Neel (1978).
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Scientifigue (INRS) with several research centers of the National University of Rwanda,
namely the Centre d’Etudes et d’Applications de 'Energie au Rwanda (CEAER), the Centre de
Recherche AppliquJe, Fondamentale et de Formation Permanente (CRAFOP), and the Centre
Universitaire de Recherche sur la Pharmacopée et la Médecine Traditionelle
(CURPHAMETRA). Establishment dates for CEAER, CRAFOP, and CURPHAMETRA are
1974, 1979, and 1980, respectively. INRS, established in 1963 as the Rwandan successor to the
Institut de Recherche Scientifiqgue en Afriqgue Centrale (IRSAC), was managed by the Belgian
government between 1964 and 1976. INRS’s research primarily focused on more fundamental
research in disciplines like botany, zoology, ecology, nutrition, geology, seismology, anthro-
pology, languages, and sociology.

Agricultural science was first taught in Rwanda in 1958, when the Faculty of Agriculture and
Animal Husbandry was created at the Université Officielle du Rwanda-Urundi at Butare. In
1960 this Faculty was transferred to Bujumbura (Burundi), leaving Rwanda without facilities
for higher training in agricultural sciences until 1974 when, with the major support of the Cana-
dian government, a Department of Agriculture was established in the Faculty of Science of
UNR. In 1979 this department was upgraded to faculty status. To date, the Faculty of Agricul-
ture (FA/UNR) has limited research facilities and most of the research is carried out by students
preparing their second-cycle theses under the direction of the faculty.

2.2 Present Structure

ISAR is the dominant agricultural research establishment in Rwanda, accounting for 49 (86%)
of the country’s 57 full-time equivalent agricultural researchers in 1991 (table 2). The two other
research agencies, IRST and FA/UNR, make only modest contributions to the agricultural re-
search activities within the country.

The internal institutional structure of ISAR has been fairly stable over the past 30 years. Until
recently the institute was traditionally organized along commodity lines. As of 1982 it consisted
of four scientific departments, namely: Département Productions Végétales, Département Pro-
ductions Animales, Département de Forestrie, and Département Etudes du Milieu et Systemes
de Production. In 1992 ISAR began moving towards a new organizational structure in which an
agricultural systems approach is the leading organizational principle.

A network of eight regional research centers has been set up and each center is to be given re-
sponsibility for conducting agricultural research on all aspects relevant for the type of agricul-
tural systems in that region. The new management structure of ISAR reflects this
decentralization and consists of a Direction Générale assisted by a Direction Scientifique and a
Direction Administrative et Financiere. In addition, each of the regional centers has its own Di-
rection who reports directly to the Direction Générale.

Since 1989 IRST consists of three centers (Centre Pharmacopée, Centre Etudes Rwandaises,
and Centre Energie) as well as the National Herbarium of Rwanda. Although constituted as a
parastatal under the Ministere de I'Enseignement Supérieur et de la Recherche Scientifique,
IRST maintains close professional links with the University of Rwanda as well as several uni-
versities abroad (ISNAR 1992). Its research activities are quite diverse, ranging from medicinal
plants to forestry and water resources.
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FA/UNR consists of four departments, namely: Departement des Productions Végétales,
Departement des Productions Animales, Departement des Sols et Génie Rural, and
Departement Piscicole. What little research the faculty does parallels that of ISAR, except for
fisheries research.

The present organizational structure of ISAR, IRST, and FA/UNR are provided in diagram-
matic form in appendix 3.

3. NARS Statistics

Questionnaire responses were received from ISAR, IRST, and FA/UNR and combined with
data from the other sources cited at the conclusion of this report. Incomplete historical data
meant that the predecessor(s) of IRST (i.e., INRS, CEAER, CRAFOP, and CURPHA-METRA)
are excluded from these data. Although some of these institutes have engaged in agricultural re-
search in the past, it has always been in a rather minor way compared with ISAR. Agricultural
research by academic institutions is included beginning with the period 1976-80, as the prede-
cessor of FA/UNR (the Department of Agriculture of the Faculty of Science) was only estab-
lished in 1974.

The expenditure data presented in this brief include an estimate of donor expenditures on sala-
ries and supplements of expatriate researchers that were presumed not to be included in

the expenditure data reported by the national institutes (see appendix 2 and table 3 for more de-
tails).

3.1 Long-term development

There has been a rapid and fairly steady growth in researchers over the longer term. Expendi-
tures grew at a slower rate than personnel and have fluctuated quite dramatically (table 3). After
25 years of relative stagnation, real expenditures increased by 2.4-fold between 1981-85 and
1986-90 but declined considerably in the early 1990s. The rapid growth in agricultural research
expenditures during the 1980s was due largely to World Bank support for the Rwandan Agricul-
tural Research Project. This project sought to upgrade and expand the research facilities of
ISAR as well as improve its organization and management. Planned expenditures for this pro-
ject were estimated to be 18 million dollars over the five years beginning in 1985, of which 11.5
million dollars was provided by IDA (World Bank 1985).

Agricultural research expenditures grew at an annual average rate of 5.7% during the past three
decades. This figure is higher than the sub-Saharan African growth rate (4.7%) calculated for
the period 1961-85 (Pardey, Roseboom, and Anderson 1991). The annual rate of growth of
8.8% for research staff is substantial higher than the continental average (6.8%). Rwanda began
in the early 1960s with a relatively low level of research inputs. In 1961-65 there were, on aver-
age, 15 researchers per million farmers in sub-Saharan Africa, compared with just 4.5 research-
ers per million farmers in Rwanda. Rwanda’s higher than average growth has narrowed this gap
somewhat over the past three decades, but in 1986-90 the country still had less than half the 42
researchers per million farmers reported for the sub-Saharan African region in 1981-85.

Statistical Brief No. 1; Rwanda 5



Table 3: NARS Researcher and Expenditure Series, 1961-91

annual
growth
1961-65 1966-70 1971-75 1976-80 1981-85 1986-90 1991 rate?
%
Researchers (FTEs) 7.0 10.0 15.1 21.7 37.4 60.4 57.1 8.8
Expenditures (millions 1985 108.705 150.359 125.701 182.183 236.172 573.819 369.291 5.7
Rwandan francs)
Expenditures (millions 1985 PPP 2.757 3.813 3.188 4.620 5990  14.553 9.366 5.7
dollars)
Expenditures per researcher (1985 394,000 381,000 211,000 213,000 170,000 243,000 164,000 -2.9
PPP dollars)
Number of farmers (millions) 1.6 1.8 2.0 2.3 2.7 3.0 33 2.7
Researchers per million farmers 4.5 5.7 7.5 9.4 14.1 19.8 17.3 59
AgGDP (million 1985 PPP 999 934 1130 1705 1953 1778 1698 3.0
dollars)
Expenditures as a % of AgGDP 0.20 0.29 0.22 0.31 0.34 0.86 0.58 4.7

Source See appendices 5 and 6.

Note Includes ISAR, IRST, and FA/UNR. Since IRST and FA/UNR reported only research staff data, with no corresponding
expenditure data, it was assumed that the expenditures per researcher (excluding expatriate salaries) for these two institutes
equaled those of ISAR. The expenditure data for ISAR for the years 1961-65 have been constructed by multiplying the number
of researchers in each year with the 1966 expenditure-per-researcher figure. We assumed that ISAR’s financial data included
the costs of expatriate researchers until 1975. (Until that year ISAR was managed and financed completely by the Belgian
government.) From 1976 onwards we have included expatriate costs at 110,000 “1985 PPP dollars” for the period 1976-80 and
120,000 “1985 PPP dollars” for the period 1981-91 in addition to the expenditures reported by ISAR.

*Least squares growth rate for the 1961-91 period.

3.2 Human Resources
Degree and Nationality Status of Researchers

Table 4 presents a fairly detailed, long-run view of developments concerning the country’s agri-
cultural research staff. At the time of independence in 1962 all research positions were filled by
expatriates, mainly Belgians. The first Rwandan researcher was not appointed until 1971. After
1975 the number of Rwandan researchers increased rapidly as management of ISAR was placed
under the control of a Rwandan national for the first time. While the Belgians were gradually
scaling down and eventually curtailed their financial and scientific support in 1982, other do-
nors and international agencies moved in with research staff and financial support. At present
some 26% of the system’s research staff are expatriates. The shift from a predominantly expatri-
ate research staff to a national research staff took place quite rapidly. In 1975 more than 90% of
the research staff were still expatriates, but in just six years this had dropped to below 50%.
Throughout the 1980s about a third of the research staff of ISAR and FA/UNR were expatriates.

6 Statistical Brief No.1: Rwanda



Table 4: Educational and Nationality Status of Researchers

Institutional Researcher
category status 1961-65  1966-70  1971-75 1976-80  1981-85  1986-90 1991
(full-time equivalents)
Government? Nationals
PhD 0 0 na na 2.6 5.0 4.0
MSc 0 0 na na 18.6 29.6 34.0
BSc 0 0 na na 2.0 34 1.0
Subtotal 0 0 1.0 na 23.2 38.0 39.0
Expatriates 7.0 10.0 14.1 na 10.2 17.2 13.0
Total 7.0 10.0 15.1 19.0 33.4 55.2 52.0
Academic? Nationals
PhD 0 0 0 na 0.5 1.2 1.8
MSc 0 0 0 na 24 2.0 1.2
BSc 0 0 0 na 0 0 1.0
Subtotal 0 0 0 na 2.9 32 3.0
Expatriates 0 0 0 na 1.5 2.0 2.1
Total 0 0 0 2.7 4.4 5.2 5.1
Total Nationals
PhD 0 0 0 na 3.1 6.2 5.8
MSc 0 0 0 na 21.0 31.6 35.2
BSc 0 0 0 na 2.0 34 1.0
Subtotal 0 0 1.0 na 26.1 41.2 42.0
Expatriates 7.0 10.0 14.1 na 11.7 19.2 15.1
Total 7.0 10.0 15.1 21.7 37.8 60.4 57.1

Source: See appendix 6.
“ Includes ISAR and IRST (as of 1989).
* Includes FA/UNR.

The period averages presented in table 4 suggest the degree composition of the nation’s research
staff changed little during the 1980s. By contrast, the annual, institutional-level figures reported

in appendix 6 indicate a rapid increase in the number of doctorates working for ISAR from zero

in 1981 to five in 1984, but little change in that number for the rest of the decade. Although the
number of PhDs within FA/UNR increased steadily from one in 1982 to six in 1991 this consti-
tutes only 1.8 FTE years at the PhD level directed to research within the university’s faculty of
agriculture.

During the first half of the 1980s, more than 50% of African researchers held only a Bachelor’s
degree. Based on the classification scheme used to compile the data in table 4 the average educa-
tion level of Rwandan researchers appears to be considerably higher. But, the ingenieur
d’agronomie degrees are classified as Master’s degrees in this table on the basis of the length of
the curriculum (six years of post-secondary training which was reduced to five years in
1988/89). It appears that the local ingenieur d’agronomie programs lack the research focus that
elsewhere is considered part of a Master’s degree training and for comparative purposes it may
be more appropriate to classify them at the BSc level. In that case more than 70% of Rwandan
researchers would be classified as holding the equivalent of a Bachelor’'s degree.
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Gender

With respect to the gender composition of the research staff, over the period 1986-90, only 5.8%
of the researchers were female and in 1991 the share was 7.5%. Nearly all female researchers
are employed by ISAR.

Staff Composition

Table 5 provides a detailed breakdown of ISAR’s total permanent staff. Most of the permanent
staff fall in the “other” support staff category. This category comprises agricultural laborers,
watchmen, drivers, etc.. In addition to the permanent staff, ISAR employed more than 2,300
seasonal laborers in 1989.

ISAR has maintained a technician-researcher ratio of about one for the past three decades (table
5). There are plans to increase this ratio in the future to about 1.7 (FAO and World Bank 1989).

Table 5: Staffing Structure, ISAR

Staff category 1963 1973 1983 1987 1989 1990

(full-time equivalents)

Research? 7 16 31 51 59 60
Suppor'tb
Technical 7 22 29 54 62 58
Administrative na na na na 50 na
Other na na na na 939 na
Sub-total na na 1005 na 1051 na
Total na na 1034 na 1110 na

Source: 1963, 0742; 1973, 0742; 1983, 0017; 1987, 0742; 1989, 0992; and 1990, 0996.

“Includes nationals and expatriates. Directors, deputy directors, and the like are included in this category if they have a research
background. The financial director, however, is classified as administrative support staff.

® Technical and administrative support staff are defined as those staff that have at least a secondary education plus additional
professional training or equivalent experience.

3.3 Financial Resources

Because INRS and FA/UNR did not supply financial data, the data and analysis reported in the
section to follow relate only to ISAR.

Expenditures

In 1985 the World Bank initiated a major project (the Rwandan Agricultural Research Project)
with a budget of 18 million dollars to improve the organization and management of ISAR as
well as to upgrade and expand ISAR’s research facilities. As a result, total expenditures were
exceptionally high during the years 1986-89 (table 6). A large part of these Bank funds was
spent on capital goods. When capital expenditures are excluded, the remaining recurrent expen-
ditures exhibit a far more stable pattern of development. In 1990 ISAR experienced a financial
crisis and was forced to cut back on staff — particularly in the lower ranks. In response, donors
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stepped in and supported part of ISAR’s local salaries and operating costs in order to keep the
institution operational.

Table 6: Agricultural Research Expenditures, ISAR

Expenditures 1985 1986 1987 1988 1989 1990 1991

(millions 1985 PPP dollars)
Total expenditures 6.313 9.987 13.670 15.165 17.320 8.654 7.922
Recurrent expenditures 5.951 7.540 7.989 9.238 9.287 7.818 7.339

Source: 0999.

Factor Mix

Table 7 provides a breakdown of the total expenditures by cost category and shows the marked
increase in the share of expenditures going to capital items during the latter half of the 1980s.

Table 7: Expenditure Cost Categories, ISAR

Cost Category 1983 1985 1986 1987 1988 1989 1990 1991
(percentages)

Personnel 63.1 78.1 62.2 47.8 46.6 40.2 73.1 64.9

Operating 18.7 15.8 12.8 9.5 12.8 12.3 152 24.5

Maintenance - 0.4 0.5 1.3 1.0 0.9 0.7 1.3

Training - 0 0 0 0.5 0.2 1.3 1.9

Capital 18.2 5.7 24.5 41.5 39.1 46.4 9.7 7.4

Source: 1983, 0017; and 1985-91, 0999.

The large fluctuation in capital expenditures markedly affects the shares going to other cost cat-
egories. When capital expenditures are excluded, personnel costs represent a rather stable share
of the remaining recurrent costs, accounting for 75% to 83% of these costs between 1983 and
1990, and 70% of these costs in 1991.

Source of Funds

Throughout its existence, ISAR has been heavily reliant on donor support. Between 1962 and
1976, the period when the institute was managed by Belgium, all expenditures were paid by the
Belgian government. When the management of the institute passed to the Rwandan government
in 1975, the Belgium government reduced its level of support considerably. Between 1976 and
1983, the Rwandan government’s contribution to the funding of ISAR increased from zero to
33%, the Belgium government’s share decreased from 83% to zero, while other donors in-
creased their share from zero to 40% (table 8). After 1983, donor support to ISAR increased
steadily, largely as a result of World Bank support. On completion of the World Bank project to-
tal expenditures dropped precipitously (table 6), although donor funding continued to account
for more than two-thirds of the institute’s total expenditures. This was due to the concomitant
decline in locally sourced funding for agricultural research that occurred in 1990 and 1991.
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Table 8: Source of Funding, ISAR

Source of funding 1966 1971 1976 1983 1985 1986 1987 1988 1989 1990 1991
(percentages)

Government 0.0 0.0 0.0 335 260 226 199 172 187 148 142

Sale of products or services 109 258 173 267 157 149 104 74 123 128 155

Donors 89.1 742 827 398 583 625 697 754 690 723 703

Source: 1966&71, 0589; 1976, 0095; 1983, 0017; and 1985-91, 0999.

3.4 Research Focus

In 1991, ISAR'’s research staff spent 45% of their time on crops research, 17% on livestock, 8%

on forestry, 16% on natural resources, and 14% on non- or cross-commodity research (table 9).
In the latter category 62% was spent on socio-economics, 21% on biotechnology, and 17% on
meteorology.

The crops receiving most research attention are beans (21%), (sweet) potatoes (18%) and ba-
nanas (15%). Other crops being research include corn, coffee, tea, cassava, sorghum, wheat,
rice, and sugarcane. ISAR’s livestock research concentrates mainly on cattle (50%), pastures
and forage (35%), and sheep and goats (15%). Around 75% of the forestry research is on forest
plantations and 25% on natural forests.

With limited human resources, IRST is attempting to address a particularly broad research man-
date, ranging from medicinal and aromatic oil plants, natural forests, water conservation and ir-
rigation, through to biotechnology. FA/UNR has also spread its scarce human capital thinly.
Based on the numbers of faculty located in the various departments, around 11% of the univer-
sity’s agricultural research is on crops, 39% on livestock, 28% on natural resources, and 22% on
fisheries. FA/UNR is the only institute in the country that conducts fisheries research.

An overview of the research orientation of the Rwandan system is provided in table 9.

10 Statistical Brief No.1: Rwanda



Table 9:Research Focus, 1991

ISAR IRST FA/UNR Total

Research area FTE  Share FTE  Share FTE  Share FTE  Share

% % % %
Crops 22.1 45 1.0 33 0.6 11 23.7 41
Livestock 8.3 17 0 0 2.0 39 10.3 18
Forestry 3.9 8 1.0 33 0 0 4.9 9
Fisheries 0 0 0 0 1.1 22 1.1 2
Natural resources 7.7 16 0.5 16 1.4 28 9.6 17
Other 7.0 14 0.5 16 0 0 7.5 13
Total 49.0 100 3.0 100 5.1 100 57.1 100

Source: 0999.

Note: The “natural resources” and “other” categories include research that could not otherwise be allocated to a specific

commodity or commodity group. The natural resource category refers to unallocatable soils, land use, and water research.

Statistical Brief No. 1; Rwanda

11



Bibliography
References

Demol, J. Rapport de Mission au Rwanda (du 13 au

26 novembre 1978). Gembloux, Belgique: Faculté
des Sciences Agronomiques de I'Etat a Gembloux,
n.d..

Eicher, C.K., and S.K. Eicher. “Reflections on
Strengthening the Faculty of Agriculture of the Na-
tional University of Rwanda.” 10 July 1984. Mimeo.

Europa Publications. Africa South of the Sahara
1992. 21 st Edition. London: Europa Publications
Ltd., 1992.

FAO and World Bank. République Rwandaise. Projet
de Recherche Agricole, Rapport de Préparation
Rome: FAO, Novembre 1989.

FAO. AGROSTAT Diskettes. Rome: FAO, 1993.

ISNAR. Report to the Government of Rwanda: The
National Agricultural Research System of Rwanda.
The Hague: ISNAR, February 1983.

Neel, H. La Recherche Agronomique au Rwanda.
Rubona, Rwanda: Institut des Sciences Agronomique
au Rwanda (ISAR), November 1978.

OECD. The Measurement of Scientific and Technical
Activities: Frascati Manual 1980. Paris: OECD, 1981

Pardey, P.G., and J. Roseboom. ISNAR Agricultural
Research Indicator Series: A Global Data Base on
National Agricultural Research Systems. Cambridge,
UK: Cambridge University Press, 1989.

Pardey, P.G., J. Roseboom, and J.R. Anderson, eds.
Agricultural Research Policy: International Quanti-
tative Perspectives. Cambridge, UK: Cambridge Uni-
versity Press, 1991.

Pardey, P.G., J. Roseboom, and B.J. Craig. “A Yard-
stick for International Comparisons: An Application
to National Agricultural Research Expenditures.”

Economic Development and Cultural Change Vol.
40, No. 2 (January 1992): 333-349.

Roseboom, J., and P.G. Pardey. “Measuring the De-
velopment of National Agricultural Research Sys-
tems.” Scientometrics Vol. 23, No. 1 (1992):
169-190.

Summers, R., and A. Heston. “The Penn World Table
(Mark 5): An Expanded Set of International Compari-
sons, 1950-1988.” The Quarterly Journal of Econom-
ics, May 1991.

UNESCO Office of Statistics - Division of Statistics
on Science and Technology. Manual for Statistics on
Scientific and Technological Activities. Paris:
UNESCO, June 1984.

Université Nationale du Rwanda Annuaire
1981-1982. Kigali, Rwanda: Secrétariat Général de
I'Université, n.d..

World Bank. Staff Appraisal Report Rwanda, Agri-
cultural Research Project. Washington, D.C.: World
Bank, 10 January 1985.

World Bank. World Tables Diskettes (Version 2.5).
Washington, D.C.: World Bank, April 1992.

Data Sources (listed by source code)

0013  ISNAR. Report to the Government of
Rwanda: The National Agricultural Re-
search System of Rwanda. The Hague:
ISNAR, February 1983.

ISNAR, IFARD & AOAD. “Survey of Na-
tional Agricultural Research Systems: Un-
published  Questionnaire = Responses.”
ISNAR, The Hague, 1985. Mimeo.

Cooper, S.G.C. Agricultural Research in
Tropical Africa. Kampala: East African Lit-
erature Bureau, 1970.

Institut des Sciences Agronomiques du
Rwanda (ISAR). Rapport Annuel 1984.
Rwanda: ISAR, 1985.

UNESCO Field Science Office for Africa.
Survey on the Scientific and Technical Po-
tential of the Countries of Africa. Paris:
UNESCO, 1970.

Kassapu, S. Les Dépenses de Recherche
Agricole dans 34 Pays d’Afrique Tropicale.
Paris: Centre de Développement de I’OCDE,
1976.

Institut des Sciences Agronomiques du
Rwanda (ISAR). [Institut des Sciences
Agronomiques du Rwanda. 1962-1987 Point

de la Recherche. Butare, Rwanda: ISAR,
November 1987.

International Association of Universities. /n-
ternational Handbook of Universities and
Other Institutions of Higher Education. vari-
ous years.

FAO. Directory of Agricultural Education
and Training Institutions in Africa. Rome:
FAO, 1984.

Eicher, C.K., and S.K. Eicher. “Reflections
on Strengthening the Faculty of Agriculture
of the National University of Rwanda.” 10
July 1984. Mimeo.

FAO and World Bank. Republique
Rwandaise. Projet de Recherche Agricole,

0017

0175

0230

0532

0589

0742

0888

0979

0984

0992

12

Statistical Brief No. 1; Rwanda



0996

0999

Rapport de Preparation. Rome: FAO,
Novembre 1989.

Winterbottom, R. Natural Resource Man-
agement and Environmental Issues in the Im-
plementation of Rwanda’s Agricultural
Research Masterplan. Kigali, Rwanda, 27
November 1991.

ISNAR. “Survey of National Agricultural
Research Systems: Unpublished Question-
naire Responses.” ISNAR, The Hague, 1992.

Mimeo.

Other Sources (listed by source code)

0010

0016

0023

0073

0090

0095

0165

0266

0360

0400

Boyce, J.K., and R.E. Evenson. National and
International Agricultural Research and Ex-
tension Programs. New York: Agricultural
Development Council, Inc., 1975.

Oram, P.A., and V. Bindlish. Resource Allo-
cations to National Agricultural Research:
Trends in the 1970’s. The Hague and Wash-
ington, D.C.: ISNAR and IFPRI, November
1981.

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

Oram, P.A., and V. Bindlish. “Investment in
Agricultural Research in Developing Coun-
tries: Progress, Problems, and the Determi-
nation of Priorities.” IFPRI, Washington,
D.C., January 1984. Mimeo.

Institut de Recherche Agronomique et
Zootechnique (IRAZ) — Communauté
Economique des Pays des Grands Lacs.
Répertoire des Recherches Agronomiques en
Cours;  Burundi-Rwanda-Zaire: 1984.
Gitega, Burundi: IRAZ, 1984.

FAO — CARIS. Agricultural Research in
Developing Countries — Volume 1: Re-
search Institutions. Rome: FAO — CARIS,
1978.

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

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

Cooper, S.G.C. “Towards Trained Man-
power for Agricultural Research in Africa.”
Paper presented at the Conference on Agri-
cultural Research and Production in Africa,
organized by the Association for the Ad-
vancement of Agricultural Sciences in Af-
rica (AAASA), Addis Ababa, 29 August-4
September 1971.

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

0445

0858

0886

0980

0981

0982

0983

0985

0986

0987

0995

0997

0998

1001

1002

1003

Swanson, B.E., and W.H. Reeves. “Agricul-
tural Research Eastern and Southern Africa:
Manpower and Training.” World Bank,
Washington, D.C., August 1986. Mimeo.
ISNAR. A Review of Agricultural Systems
Research in Rwanda. The Hague: ISNAR,
April 1989.

Evenson, R.E., and Y. Kislev. “Investment in
Agricultural Research and Extension: A Sur-
vey of International Data.” Economic Devel-
opment and Cultural Change Vol. 23 (April
1975): 507-521.

Trinxaz, P.X. “La Recherche Scientifique au
Rwanda.” n.d.. Mimeo.

Neel, H. La Recherche Agronomique au
Rwanda. Rubona, Rwanda: Institut des Sci-
ences Agronomique au Rwanda (ISAR), No-
vember 1978.

Agence Canadienne de Djveloppement Inter-
national (CIDA). “Politiques Agricoles et
Développement: Le Cas du Rwanda.”
Décembre 1985. Mimeo.

Demol, J. Rapport de Mission au Rwanda
(du 13 au 26 novembre 1978). Gembloux,
Belgique: Faculté des Sciences
Agronomiques de I'Etat a Gembloux, n.d..
USAID. Etude des Besoins en Information

de la Faculté d’Agronomique, Université
Nationale du Rwanda. Kigali, Rwanda:
Compulec Rwanda, December 1985.
Université Nationale d Rwanda. Annuaire
1981-1982. Kigali, Rwanda: Secrétariat
Général de I'Université, n.d..

Institut des Sciences Agronomiques du
Rwanda (ISAR). Rapport Annuel 1983.
Rubona, Rwanda: ISAR, n.d..

Bingen, R.J. “Institutional Analysis Rwanda
Food Production Research Project.” August
1990. Mimeo.

Institut des Sciences Agronomiques du
Rwanda (ISAR) and Coopération Teakique
Allemande (GTZ). Projet Appui a I’Institut
des Sciences Agronomiques du Rwanda -
Plan des Opérations 1991-1993. n.d.

Institut des Sciences Agronomiques du
Rwanda (ISAR) and Coopératia Technique
Allemande (GTZ). Projet Appui a [I’Institut
des Sciences Agronomiques du Rwanda.
Plan des Opérations septembre 1992 -
décembre 1993. Rubona, September 1992.
RépubliqueRwandaise. Journal Officiel de

la Républigue Rwandaise. Umwaka,
Rwanda: République Rwandaise, 1 Novem-
ber 1982.

Corbett, D.C.M, and J.E. Huhn. “Agricul-
tural Research Mission, Rwanda.” ISNAR,
The Hague, 1 October 1991. Mimeo.
Uwizeramariya, V. “Information et Docu-
mentation Agricole au Rwanda.” Back-

Statistical Brief No. 1; Rwanda

13



ground paper for the International Workshop
on Management Strategies and Policies for
Agricultural Research in Small Countries,
ISNAR, Réduit, Mauritius, 20 April-2 May
1992.

14

Statistical Brief No. 1; Rwanda



Appendix 1: Country background information
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Geography

Area: 2.6 million ha

Location: Land-locked country in Central Africa just
south of the Equator bordered by Zaire to the west,
Uganda to the north, Tanzania to the east and Burundi
to the south.

Agroecological features: 12 agroecological regions,
grouped into 3 main zones by altitude. These include:
(1) Savanna zone in the east comprising 50% of the
country, 1000-1500 m altitude, rainfall 700-1000
mm, long and pronounced dry season, average tem-
perature 20-210C, gentle relief, small risk of erosion,
soils deep and often fertile; main constraint is the ex-
cessive irregularity of rainfall. (2) Central plateau and
western slopes of the Nile-Zaire Divide, comprising
20% of the country, 1500-2000 m altitude, rainfall
1000-1250 mm in two seasons, average temperature
17-200C, 220C along Lake Kivu. Most densely pop-
ulated area with highest agricultural potential, but
much erosion and declining chemical soil fertility. (3)
Mountainous Zaire-Nile Divide, 30% of the country,
altitude 2000-2500 m, rainfall 1250-2000 mm or
more, average temperature 15-170C or less; no pro-
nounced dry season; temperate climate; steep slopes
with major erosion hazards where intensively culti-
vated. Two subzones, with vastly different soils: -
very fertile, volcanic soils in the north (10% of coun-
try); - highly acidic, badly leached soils derived from
granites and schists in the centre and south, causing
major problems for development (20% of country).

Population

Total (1991): 7.1 million

Annual growth rate (1981-90)2: 3.0%
Literacy (1990): 50.2%

Life expectancy (1991): 48 years

Economy (values reported in 1985 PPP dollars)

Gross Domestic Product (1990): 4,272 million dollars
Per capita GDP (1990): 617 dollars

Agricultural GDP (1990): 1,698 million dollars
Share of agriculture in GDP (1990): 39.7%

Annual growth rates (1981-90)32:
GDP: 0.5%
GDP per capita: -2.4%
AgGDP: -1.8%

Trade (values reported in current dollars)

Net surplus total trade (1991): -215 million dollars
Net surplus agricultural trade (1991): 33 million dol-
lars

Percentage of agricultural imports in total imports:
17.4%

Percentage of agricultural exports in total exports:
93.1%

Major agricultural import commodities (1991)P: palm

0il (20%), malt (16%), dry milk (14%), refined sugar
(12%) and wheat (11%)

Major agricultural export commodities (1991)P: cof-
fee (72%) and tea (28%)

Agriculture

Agricultural land (1990): 1.6 million ha

Annual growth rate (1981-90)2: 0.1%

Percentage arable: 52.6

Percentage permanent crop: 18.9%

Percentage permanent pastures: 28.6%
Percentage of arable and permanent cropland irri-
gated: 0.3%

Economically active agricultural population (1991):
3.3 million
Annual growth rate (1981-90)2: 2.8%
Percentage in total economically active
population: 91.1%

Source Europa Publications (1992), FAO (1993), and World Bank
(1992).
? Least squares growth rate.

Bracketed percentages represent value share of the respective to-
tal.
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Fertilizer use per ha arable land (1990): 2.6 kg
Annual growth rate (1981-90)2: 14.1%

Major crops in order of production value (1991):
plantains, dry beans, sweet potatoes, coffee, cassava.
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Appendix 2: Definitions and concepts
NARS

The construction of quantitative and internationally
comparable expenditure, personnel, and related mea-
sures of a national agricultural research system
(NARS) requires a precise idea of what, in fact, is be-
ing measured. Since the term NARS is subject to ava-
riety of interpretations, it is necessary to define rather
precisely the NARS concept used here. Our approach
adheres, wherever possible, to the internationally ac-
cepted statistical procedures and definitions devel-
oped by the OECD and UNESCO for compiling R&D
statistics (OECD 1981 and UNESCO 1984). For sta-
tistical purposes a NARS is defined in terms of the
following characteristics:

(a) National. The concept of a “national” system used
in this report refers to domestically targeted research
activities funded and/or executed by the public sector
of a particular country. A relatively broad concept of
the public sector is taken to include government,
semi-public, and academic research institutes. How-
ever, private, for-profit research as well as the re-
search activities of supranational research agencies
that are not executed through national institutes are
excluded. Also excluded is research undertaken by
short-term development projects.

(b) Agricultural. Agricultural research, as defined
here, includes crop, livestock, forestry, and fisheries
research, as well as research on agricultural inputs,
the natural resource base, and socio-economic aspects
of primary agricultural production. It excludes, where
possible, research concerning the off-farm storage
and processing of agricultural products, commonly
referred to as post-harvest research and
food-processing research. This delineation corre-
sponds with the national accounts definition of the ag-
ricultural sector.

(¢) Research. Research is often performed in conjunc-
tion with other activities such as extension, education,
and production. To the extent possible, research ac-
tivities (in terms of expenditures and staff) are differ-
entiated from these other activities. However, if
non-research activities were an integral part of an in-
stitute’s research activities and accounted for less
than 20% of the resources of the institute, it was expe-
dient to classify all the activities of the institute as be-
ing research-related.

Full-Time Equivalent (FTE)

A full-time equivalent researcher year is taken to be a
person who holds a full-time position as a researcher
during the whole year. Adjustments to full-time
equivalents have only been made when: (a) a research

position was part-time; (b) aresearch position was not
filled for the whole year; or (c) if the position explic-
itly involved tasks other than agricultural research. In
the latter case an estimate was made of the time spent
on agricultural research. No adjustments were made,
however, for vacation or sick leave nor for time spent
on administration, meetings, travel or other activities
that form part of the normal duties required to support
aresearch endeavor. Following this line of reasoning,
professional staffin management positions were clas-
sified as researchers.

The degree status of researchers is determined on the
following basis: 3-4 years full-time university educa-
tion (BSc), 5-6 years (MSc), and more than 6 years
plus doctorate thesis (PhD).

Expatriate Researcher Costs

Many expatriate researchers working on do-
nor-supported projects in NARSs are paid their sala-
ries and living expenses directly by the donor agency.
All (or some substantial fraction) of these costs do not
get included in the financial reports of the agricultural
research organizations. To calculate these implicit
costs we took the average cost per researcher in 1985
to be 120,000 “1985 PPP dollars” and backcast this
figure using the rate of change in real personnel costs
per FTE researcher in the US state agricultural experi-
ment station system. This extrapolation procedure
makes the assumption that the personnel-cost trend
for US researchers is a reasonable proxy of the trend
in real costs of internationally recruited staff working
in NARSs. Unless otherwise stated, FTE expatriate
researchers were costed at $80,000 “1985 PPP dol-
lars” per researcher for the 1961-65 period, $85,000
per researcher for 1966-70, $90,000 per researcher
for 1971-75, $110,000 per researcher for 1976-80,
and $120,000 per researcher for 1981-91.

Deflators and Exchange Rates

All expenditure figures were first compiled in current
local currency units (appendix 5). In order to facilitate
comparisons over time and across countries these fig-
ures are deflated with a local GDP deflator to base
year 1985, and then converted to a common currency
(US dollars) using the 1985 purchasing power parity
(PPP) over GDP. PPPs are synthetic exchange rates
that attempt to reflect the purchasing power of a coun-
try’s currency. The PPPs used here are derived from
the Penn World Table (Mark 5), which is based on the
benchmark studies of the International Comparison
Project (Summers and Heston 1991). For additional
information on currency conversion methods in this
context see Pardey, Roseboom, and Craig (1992).
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Nomenclature for tables in text

A zero indicates an actual observation of zero, a dash
indicates an observation is not relevant (due to institu-
tional mergers, closures, and so on), while “na” indi-
cates an observation that is not available.

In the text we note any marked deviations from these
data compilation norms and include points of clarifi-
cation if warranted.

18
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Appendix 3: Organizational charts of the agricultural research institutes

Institut des Sciences Agronomiques du Rwanda (1992)

MINAGRI
I

Conseil d'Administration

Direction Generale

Comité de Direction

Direction Scientifique Direction Administrative et Financiére

Comité Scientifique

Section Planification
et Suivi-Evaluation

Services d'Appui
- Laboratoire
- Phytoprotection

Coordination

Administration

Finances

des Programmes

- Biometrie
- Bibliotheque

Directions Centres Régionaux

1 2 3 4 5 6 7 8
|
Comité Consultatif des Stations
Programmes Régionaux

—— 1. Rubon&
—— 2. Songé
—— 3. Ruhandg

Centre Régional Siege — 4. Gakut@
—— 5. Rukoko

1. Plateau Central Rubona —— 6. Ntendezi-Mwito

2. Hautes Terres CZN Gakuta —— 7. Kinigi&

3. Terres du Bugarama et bordures —— 8. Ruhengefi

du Lac Kivu Ntendezi —— 9. Tamir&

4. Terres de Laves Ruhengeri —— 10. Rwerere

5. Hautes Terres du Buberuka Rwerere —— 11. Byumba-Kageyd

6. Terres de Mutara et Kibungo Est Mutara —— 12. Gahororo

7. Plateau de I'Est Kibungo —— 13. Mubago

8. Bugesera-Mayaga Karama —— 14. Nyagatare-Cyabayaija
— 15. Karamé&
—— 16. Rutongo-Ilcyanya
—— 17. Nyabugogo-Nyabarongo

Source 0998.

8Represents those stations staffed with researchers and/or technicians in 1992. The remaining
are yet to be established.

stations are either not permanently staffed or
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Appendix 3: Organizational charts of the agricultural research institutes (contd.)

Institut de Recherche Scientifique et Technologique (1992)

Ministére de I'Enseignement Supérieu

et de la Recherche Scientifique

st |

[

[

Centre Pharmacopé

D

Centre Etudes Rwandaises | Centre Energie

Faculté d’Agronomie (1992)

Herbarium National du Rwand%

Université National du Rwanda

Faculté d'Agronomie

Département des Productions Végétales

Département des Productions Animales

—1 Département des Sols et Génie Rural

L Département Piscicole
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Appendix 4: Addresses of the agricultural research institutes

Directeur
ISAR

B.P. 138
Butare
RWANDA

Directeur Général
IRST

B.P. 227

Butare

RWANDA

Doyen

Faculté d’Agronomie

Université Nationale du Rwanda
B.P. 117

Butare

RWANDA
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