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Making Competitive Grants Programs of the National
Agricultural Research SystemsWork:
L earning from the Brazilian Experience

Francisco J.B. Reifschneider and Uma Lele'?

In the last few years there has been increasing interest in establishing competitive grants
programs in agriculturd research in developing countries. In donor funded projects, these
programs are often seen as acompliment to the ongoing research programs undertaken through
regular long term research funding, but often pose the risk of being viewed, especidly by finance
officers of the donor country, as a panacea, and a subgtitute for regular long term research
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funding. Their desgn and implementation needs to reflect understanding of a complexity of
factors needed to make them work effectively. Besides, as with many other things, the devil of
the competitive grants programs tends to be in the crucid details. Therefore, sharing experience
among developing countries that are experimenting with competitive grants programs is of
interest. The design of Brazil’s competitive grants program in agriculture is drawing extensvely
on internationd and domestic experience.

The competitive system established and implemented by EMBRAPA (Empresa Bradileira de
Pesquisa Agropecuaria) actively seeks to increase competitiveness and partnerships among
paticipating inditutions. Access to grant funding by the entire nationa agricultural research
system, through the process of a competitive system, will enhance the quality of project
proposals, and support the improvement of research results and better linkages of research to
fdt demands. Through partnerships, the Brazil Agriculturd Technology Development Project
expects to capitaize on the complementarity of Brazilian researchers with those at the globd
level and their corresponding indtitutions. At the nationd level, a much better and efficient use of
available infragtructure (labs, etc.) should be attained.

This paper briefly reviews the recent Brazilian experience and offers its full operationd manua
for review and possible wider adaptation as appropriate in other countries.

Compstitive programs are seen as away of:

diversfying agriculturd research systems from the predominantly public sector Nationa
Agricultura Research Indtitutions (NARIS) to other agents of agricultural research, i.e., Sate
and loca research and extension inditutions, universities, and the pivate sector thereby
modeling the existing overdl research capacity in the country;

diversfying and gradudly increasing financia resources for research from the private sector,
farmers organizations, etc. making research financing more sustainable;

getting the users of research (such as the private sector and farmers organizations) more
directly involved in planning and implementation of research and technology trandfer and
making research and technology transfer more client oriented;

increesng the efficiency of public sector research by opening it up to wider competition and
rewarding the best proposals,

bringing high technology to bear on research by dlowing and promoting partnerships with
ingtitutions of more technologicaly advanced countries;

fodering partnerships among and within R & D inditutions;

enhancing research capecity in aress of the country which are wesk in conducting research;
and

targeting R & D activitiesto critica (Strategic) themes of interest to the government.

All of the above condgderaions were important to EMBRAPA in establishing a competitive
grants program of agriculture research in 1996. EMBRAPA is the designated leader of Brazil’s
nationa agriculturd research sysem—Sistema Naciona de Pesquisa Agropecuaria (SNPA).



The competitive grants program is supported by the World Bank through a $60 million loan
over afive year period. The loan condgtitutes 50 percent of the total project costs. The remaining
50% of the resources come from treasury (25.4%), EMBRAPA (10.7%) and participating
research indtitutions (see table 1).

Table1 Financing Plan (US$ millions)

Source $

Government (25.4%) 30.5
EMBRAPA (10.7%) 12.8
Other (beneficiaries) (13.9%) 16.7
IBRD (50%) 60.0
Tota 120.0

Sixty percent of the total project costs (or $ 72 million) are dlocated to the competitive grants
programn. Mogt of the remaning resources are dlocated to inditutiona strengthening,
development of partnerships with the CGIAR Centers and indtitutions of advanced countries,
monitoring and evaluation (seetable 2).

Table2 Project Components

Component Indicative Cost % of Totd
(USSM)

I. Competitive Grants | 72.0 60.0

System

1. Indtitutional 447 37.2

Strengthening

[11. Project 3.3 2.8

adminigraion

Management

Information Systems,

Monitoring and

Evaduaion

Total 120.0 100.0




The annudized tota project costs condtitute less than two percent of EMBRAPA’s annud
budget which was gpproximately $550 million in 1996 (see figure 1) and less than one percent
of the tota national research expenditures of about $950 million in 1997, including those of the
date research and extension expenditures (seefigure 2).

Firgure 1l Evolution of EMBRAPA's Budget (in 1996 USS$)
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Research Priority Areas:

The five broad priority areas are grounded in Brazil's specific needs. There is a generd
recognition that many of the 4.5 million smal fam households, known in Brazil as family
agriculture, have not benefited as much from EMBRAPA'’ s research products as they might due
to wesk linkages between research and extenson, mgor differences in research and extenson



capacities of different states, and often unstable and unpredictable support to the state research
and extenson systems by the dates. Establishment of partnerships and the gtipulation that any
Brazilian inditution including farmers organizations can compete by preparing proposas for
technology transfer, or applied and adaptive research jointly, with the state research and
extenson sysems, EMBRAPA and/or univergties, can enable rapid dissmination of existing
technologies, and result in more articulated research priorities for the family farm sector. The
key requirement is mandatory partnership with any established Brazilian agriculturd R & D
indtitution.

Brazil is one of the largest store houses of plant genetic diversity among tropical countries.
Despite its innovative work on a variety of natural resource management issues, as for example
on the management of acid soils, sustainable exploitation of tropica forests, and integrated pest
management, there are till many outstanding resource management issues which need attention,
eg. dternative environmentally sound technologies for increased and growing use of pesticides,
especidly on fruits and vegetables, which affect consumer hedlth and trade prospects, the
management of degraded soils, problems of deforestation and runoff of agrochemicas in the
rivers.

Rapid advances in science, particularly in biotechnology, but dso in GIS, computer sciences,
and the rdaed inditutional changes (such as IPR) that have prompted increased investments,
cdls for Brazil to continuoudy develop its own interna capacity in these emerging areas while
engaging in drategic partnerships with advanced inditutions to ensure that research of high
priority to Brazil is conducted usng modern scientific methods.

Findly, the increased internationa competitive pressures cal for Brazil to serve the needs of its
large and important growing agro-industrial sector (£40% GNP) by engaging it in partnerships
in research and technology trandfer, including training its own scientists and science managers in
issues important in establishing public-private partnerships such as Intellectua Property Rights,
Pant Variety Protection and biosafety.

The competitive research program therefore supports five areas of research:

Family agriculture;

Natura Resource Management;

Advanced (including bio) Technologies,

Agribusness, and

Strategic research (i.e, research of high priority not undertaken by any of the programs).

Project | mplementation Arrangements:

The competitive system is implemented by EMBRAPA through an Executive Committee (see
figure 3) which draws on EMBRAPA’s existing structure of research management, but operates

independently of it.



Figure3 Project Implementation Arrangements
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The executive committee (EC) is presded over by a research manager in EMBRAPA and
conssts of 8 members who are researchers or research managers—4 from EMBRAPA and 4
from nonr EMBRAPA sources. Research priorities are established by the EC with the input of
the Nationa Advisory Council established under the project which represents a broad range of
interests including clients of research, exporters, NGOs, smdl and large famers organizations
and scientists. Requests for Proposas (RFPs) are regularly announced once a year through
announcements in the Brazilian Federal Register, mgor newspapers and the internet. An
operationa manua (attached) outlines the rules by which the competitive grants process
operates. Anonymous reviews by reviewers externd and internad to EMBRAPA are managed
by the technica committees. They consst of EMBRAPA and non EMBRAPA researchers, the
latter predominating. Reviewers review the proposal's and submit their recommendations to the
sub-committee which make hierarchical recommendations to the Executive Committee which
makes find sdlection among proposals.

The Size of Research Grants:

The research grants consist of those of less than $5,000 for preparation of projects, those
between $40, 000 and $500,000 and those above $500,000. By learning lessons from the
execution of the competitive grants program, by the end of the project period, i.e. five years,
EMBRAPA plans to dlocate 30% of the nationa agricultura research system’s budget to the
competitive grants programs.



The first cal of the competitive grants program was announced on September 2, 1997.
Proposals were due by October 17th and reviewed by the committee November 20-28, 1997.
Awards were announced on December 2, 1997.

One hundred thirty seven proposas were received, most of very high qudity. However, 105
hed to be disqudified due to insufficient documentation legally required in each proposal. Nine
of the 32 were awarded grants. The didribution of proposds in terms of regiond
representetion, diversty of inditutions and priority areas was very encouraging. Although
research and technology transfer capacity was feared to be limited in family agriculture, 58 of
the 137 proposas were on family agriculture. Smilarly, athough research capacity is generaly
believed to be weaker in the Northeast and North, 44 and 11 proposals respectively, were
from these two regions, and 50% were from non-EMBRAPA indtitutions. Four of the nine
grants were awarded to family agriculture and one to a landless workers union working jointly
with EMBRAPA. The areas of research announced in the firss RFP were repested in the
second 0 that proposals which were disqudified due to insufficient documentetion in the first
round could be resubmitted after meeting al the legd requirements.

Conditionsfor Agricultural Research in Brazil

Reaults of the first year are encouraging, but it is too early to judge the extent to which the
competitive program will achieve its dated objectives. Severd factors in Brazil are potentialy
favorable to meking the competitive program successful. Government of Brazil has
demondtrated strong commitment to agricultura research. Although research expenditures are
difficult to compare across countries, 0.9 percent of agricultura GDP is invested in agricultura

research compared to less than 0.5 percent typica in most developing countries. Almogt dl

these resources have come from domestic resource mobilization. Even under the current period
of audterity, resources to EMBRAPA have been generdly maintained while those to many other
programs have been cut, showing the strong support the government accords agricultura
research.

Brazil's dependence on externd assstance has been minima. Less than 5 percent of
EMBRAPA'’s annud budget is derived from externd financing, modily in the form of loans from
the World Bank and Inter- American Development Bank at commercid interest rates. There is
amog no bilaterd aid. Relationship with industrial countries congsts of research partnerships,
traning and technica assstance to third countries, the latter in its initid stages. This means
Government of Brazil has had congderable autonomy in the use of resources which it has used
well in strengthening its nationa agricultura research system.

Good L eader ship:

EMBRAPA, edablished in the early 1970s, has generally enjoyed strong leadership. Its
Presdents have typicaly been scientists and science adminigirators with good knowledge and



gppreciation of research management and considerable independence in the day to day
management of research. Thisisreflected in the generdly high quality of research when assessed
in terms of number of publications in reputed journas, impact on productivity growth (dmogt al
of the increase in agricultural production growth rate of 3.7% from 1990 to 1995 has come
from productivity growth rather than increased input use) or rates of return. EMBRAPA has
been a world leader in commodity research and certain specific topics of research including on
natural resource managemen.

High Rates of Return on Past Resear ch:

Much of the past research has been quite successful with demondrable results both in
commodities and natura resource management. This has helped to maintain strong political and
popular support for agricultural research in Brazil and particularly for EMBRAPA. According to
the World Bank’s Operationa Evauation Department, among developing countries, Brazil has
hed the largest number of eva uations documenting impact of agricultura research in terms of the
number of commodities for which rates of return estimates exist. They range from 20 percent to
197 percent.

Good Use of Past | nvestments:

Peagt investiments in physical structures including those funded by multilateral finandd indtitutions
have been well maintained.

Human Capital and | ngtitutional Pluralism:

Brazil has 5,400 full time equivaent of scientists in agricultura research and an annua budget of
nearly $900 million, a population of 159 million and per capitaincome of $4800 (seetable 3). It
isthe third largest agricultura research system in the developing

Table3 Vital Statistics on Brazil

Population GNP per | Ag. as share| Labor force | Ag.  anud
(millions) capita(US$) | of GNP (%) | inag. (%) growth (%)
1995 1997 1990 1990-95 1990-95
159.2 4847 10.1 27 3.7

world. In addition to EMBRAPA there are another 2,300 scientigts in the state agricultura
research and extenson systems. Brazil dso has a strong universty base with nearly 4,800
professors in the country (see table 4). About 20 percent of the university staff time is spent on
research. The regiond digtribution of scientists is however uneven and mirrors EMBRAPA's
own didribution of the research centers (see map 1). It is reaively strong in the more



indudtridized South and the Southeast compared to the North (with most of the forest
resources) and the Northeast (with most of the rura poverty).

Table 4 Professorsin the Agricultural Sciences Post-graduate cour ses, 1993

Tota 1/ Full-time Doctorate Candidates
Brazil 4,794 3,023 3,775
North 79 64 63
Northeast 504 327 287
Southeast 3,206 1,946 2,775
South 881 623 546
Center-West 124 63 104

Source: CAPES; adapted by EMBRAPA.

1/ There are 4,794 professorsin the country; 3,023 are full-time permanent and 3,775 are doctorate
candidates. It is estimated that approximately 20% of their timeis allocated to research. Thus, there would
be 958 equivalent-researchers

At 2,300 scientisss EMBRAPA is roughly the size of USDA. Nearly 900 of the 2,300 scientific
gaff in EMBRAPA have Ph.D.s, 70 percent of those from the U.S. and others mostly from
European countries. Brazil’s scientific strength is 6 times as large and annud budget three times
the sze of the collectivity of the 16 centers of the Consultative Group on Internationa
Agriculturd Research.  With such a srong human capita base and continuing linkages with
ingtitutions in advanced countries, there is greater recognition and understanding of the need for
reforms to address the many externad and interna challenges faced by the SNPA than is
perhaps true in many developing countries.

Brazil has nearly 600 farmers cooperatives, farmers organizations and NGOs. Again their
numbers are greeter in the South and Southwest than in the North or Northeast.

The large sze of the research system means there is plenty of scope for internd competition,
and for objective reviews of proposas, a Stuation not typica of smal countries or developing
countries which have not historicaly supported agricultural research. Even in a large country
such as Brazil, there are fidlds of research in which the research community tends to be smal,
requiring active interactions with researchers in the internationa community to obtain objective
asessments of research proposas. EMBRAPA has research collaborations with a large
number of inditutions in advanced countries.

A Culture of Competition:

An additiona favorable factor for the competitive grants program is that Brazil as a whole,
currently has severd competitive grants programs underway in various sectors (biotechnology,
industry, environment, space research, etc.) with a relatively wel established tradition of




competition among scientists, egpecidly from universties, and know-how among stience
managers in designing and implementing competitive grants programs.
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The World Bank has been supporting some of these generd competitive programs through
stience and technology projects. It is not unusud in Brazil to use the U.S. Nationd Science
Foundation as a comparator againgt which to judge the performance of the Brazilian competitive
systems. For severd years, even EMBRAPA has dlocated its own research funds through
competition which, with the new conditution of 1988, was severdy curtaled. Many



EMBRAPA scientists and those from universities and state systems compete in these programs
and are used to preparing research proposas of high quality.

Despite these many favorable factors, the externd and internd chalenges for the Brazilian
National Agricultural Research System has faced are numerous. They include the:

growing internationa competition through NAFTA, Mercosur and WTO;

domestic budget congtraints leading to pressure to use resources efficiently;

need to demongrate to the policymakers and clients (mostly urban) of research the
willingness of the public sector ingtitutions to be accountable and to undertake difficult
reforms,

need to keep up with the rapid advances in internationd science;

need to impact on the 4.5 million family (smdl) farm households thet have not benefited as
much from agricultura research asthey could;

important but changing role of agricultural research;

weaker and varied capacity among states, and

unpredictable levels of funding for agricultural research and extenson at the date leve (see
figure 2) in a Stuation of increasing decentraization of roles and responghilities to the Sates.

Strong Owner ship of Reforms and Project For mulation:

The awareness of these externd and internd condraints within Brazil and particularly
EMBRAPA has been strong. The demand for reforms originated in Brazil rather than being
imposed externdly. As a result the project ideas were initiated by EMBRAPA and the
preparation was carried out by EMBRAPA udgng its own funds, with strong internd input,
rather than through overwhelming reliance on externa consultants, or agencies, athough externd
actors played an important cataytic role in severd regards, as well as providing legitimacy and
support for difficult reforms internaly. The project dso had strong support from the Minigtry of
Planning. This was demondtrated by the incluson of the budgetary dlocation of Brazil’ s share of
project resources for the following year, in anticipation of approval of the project by the World
Bank’s board of directors, therefore avoiding delays in implementation.

The design of the project, and particularly the competitive grants program, involved extensve
consultations with EMBRAPA'’s research centers, date research and extenson systems,
universties and farmers organizations leading to a teleconference involving over 750 ingtitutions
throughout Brazil; today, over 1500 indtitutions in Brazil receive regular information or cdl for
bids This meant that those most likely to participate in a competition were ready to prepare
proposas even before the competition was announced, and a strong sense of ownership
developed for the project during the course of project preparation athough there were sources
of resgtance to reformsinitidly.

Sour ces of Resistance to Reforms:
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The fact that the Executive Committee and EMBRAPA's key research managers are involved
in the implementation of this project a different levels means that successful dements d the
project can be incorporated in EMBRAPA'’ s operations on aroutine basis.

There was concern outsde EMBRAPA that the competition will not be fair and objective and
will favor EMBRAPA scientists, or that week research centers even of EMBRAPA, and
particularly those of the state research and extension systems will not be able to compete as
effectively as the strong ones. The results of the first competition have changed this view.

L essons L ear ned:

Through the financing of the firgt nine (out of 137) projects presented as aresult of the firgt call
for bids, severd lessons were learned:

1. contrary to expectations, most of the projects came from northeastern Brazil, and were on
family agriculture-related matters,

2. formd documentation required by the Brazilian legidation was a mgor impediment for the
gpprova of projectsin the first call; however, the second cdl for bids clearly indicated that
researchers became fully aware of the adminigtrative requirements and complied with them
satisfectorily;

3. the establishment of new partnerships, commonly between very strong and very wesk
indtitutions indicated that overal project quality could be substantidly raised, and that
gpecific training for both wesker and stronger ingtitutions would be desirable; and

4. the development of a partnership data bank is being assessed at this time; it would provide
inditutions with inditutiona information detailing with srengths, interests, opportunities, ec.
which would hopefully help Brazilian indtitutions better identify potential partners.
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