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alternative national and international strategies and policies for meeting food needs of the developing

world on a sustainable basis, with particular emphasis on low-income countries and on the poorer
groups in those countries. While the research effort is geared to the precise objective of contributing to the
reduction of hunger and malnutrition, the factors involved are many and wide-ranging, requiring analysis of
underlying processes and extending beyond a narrowly defined food sector. The Institute’s research
program reflects worldwide collaboration with governments and private and public institutions interested in
increasing food production and improving the equity of its distribution. Research results are disseminated
to policymakers, opinion formers, administrators, policy analysts, researchers, and others concerned with
national and international food and agricultural policy. IFPRI is member of the Consultative Group on
International Agricultural Research (CGIAR).
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The International Food Policy Research Institute was established in 1975 to identify and analyze

sustainable development of the Brazilian agribusiness by generating, adapting and transferring

knowledge and technology that benefits the Brazilian Society. From the very beginning, on April 26,
1973, Embrapa has generated and recommended more than nine thousand technologies for Brazilian
agriculture, reduced production costs and helped Brazil to increase the offer of food while, at the same
time, conserving natural resources and the environment and diminishing external dependence on
technologies, basic products and genetic materials. Networking through 37 research units, 3 services and 15
central units, Embrapa is present in almost all the states of the Union, each with its own ecological
conditions.

The Brazilian Agricultural Research Corporation’s mission is to provide feasible solutions for the
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strategic agricultural research of relevance for the Latin American and Caribbean Region, with direct

participation of the countries of the region in priority setting and funding of research projects.
FONTAGRO’s purpose is to promote the agricultural sector’s increase in competitiveness while protecting
natural resources and reducing poverty in the region, through the generation of agricultural technologies
with international public goods characteristics, and by facilitating the exchange of scientific knowledge
among research organizations within the region, as well as with other regions. FONTAGRO’s financial
resources are basically the contributions of the member countries to an endowment fund, whose income
finances regional and strategic research projects on a non-reimbursable basis. Research projects are
developed and implemented by national research organizations (research institutes, universities, NGOs, and
private organizations) and international and regional research centers working in association with national
research entities. Projects are selected on a competitive basis, in accordance with the objectives of the Fund
and its priority research areas defined in the Medium Term Plan, and evaluated by economic, technical,
institutional, and environmental criteria established in the Fund’s Manual of Operations.

Established in 1998, the Regional Fund for Agricultural Technology is a consortium to promote
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Expenditures per researcher are highest in the Northern region because
Embrapa—with its comparatively higher spending-per-scientist ratios—is the only
agency with researchers in this region. Expenditures per researcher in the Center-West
region are also higher than the country average, again, the result of a strong Embrapa
presence in this region.

Our incomplete sample of universities, made it impractical for us to assess the
regional distribution of university-based research effort. However, Reifschneider and
Lele (1998) provide evidence of large regional disparities in the distribution of professors
engaged in postgraduate agricultural science courses in 1993. Only 2 percent of the
professors were located in the Northern region and 3 percent in the Center-west regions,
with the Southeastern region alone accounting for two thirds of the total.

Although it is important to acknowledge the regional differences of Brazilian
agricultural R&D expenditures and research staff, it would make more sense to look at
regional differences in indicators such as agricultural R&D expenditures as a percentage
of regional value of agricultural production or per capita and per total economically
active agricultural population (Figure 16, panels a to d). The Southeastern region had the
highest share of nonacademic public agricultural R&D expenditures in 1996 (panel a),
but the lowest expenditures per capita of all five regions (panel b). This was because the
Southeastern region was home to 67 million people, about 43 percent of Brazil’s total
population in 1996. The Center-West region, which includes the Federal District, had the
highest expenditures per capita in 1996. Panels ¢ and d provide another perspective on
the spatial pattern of spending, panel c¢ reporting expenditures per farmer and panel d

expenditures as a share of agricultural gross value added.
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Figure 16a-d&—Regional Indicators of Nonacademic Agricultural R&D, 1996

Panelb: Total expenditures per capita

Panel a: Share of total expenditures by region, 1996 by region, 1996
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Comparisons of local expenditures on research to local agricultural production
and population provide indications of the local intensity agricultural research, but do not
account for issues such as spill-ins of research done elsewhere. For example, many
Embrapa centers focus on specific commodities and their research is intended to effect
crop production nationally, in contrast with the state agencies that focus on state-level

research problems.

7. CONCLUSION

Brazil accounts for about half of the total agricultural R&D investments in Latin
America and the Caribbean (Pardey and Beintema 2001) and employs the third largest
number of agricultural scientists in the developing world. In 1996, Brazil employed more
than 5,000 fte researchers and invested more than $1 billion (1993 international dollars)
in agricultural R&D.

The organization of agricultural R&D in Brazil is complex with numerous federal
and state government agencies, higher education agencies, nonprofit institutions, and
private enterprises. Nonetheless, Brazilian agricultural R&D is still predominantly a
public sector affair—by our estimates government agencies accounted for 79 percent of
the country’s agricultural R&D expenditures in 1996. There seems to be an increasing
amount of agricultural technology provided by the private sector, but comparatively little
of the private research to generate these technologies is conducted in Brazil. Among the
government agencies, Embrapa dominates. It accounts for 72 percent of government
agricultural R&D spending, and spending per scientist for the state agencies is about half

the comparable Embrapa figure. Both Embrapa and the state government agencies are
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still heavily reliant on government sources of support. In 1996, government provided
about four fifths of the funds going to Embrapa as well as the state research agencies.
Funding for Brazilian agricultural R&D tends to rise and fall with the general state of the
economy. Although funding has trended upwards since the mid 1970s, the economic
downturns of the early 1980s and the late 1990s saw a commensurate cutback in funding
for agricultural R&D.

In terms of the intensity of investment in agricultural R&D Brazil is now looking
more like a developed country, albeit at the lower end of the developed-country range. In
1996, Brazil invested $1.70 for every $100 of agricultural output, more than double the
1976 figure and well above the intensity of investment of most other Latin American

countries.
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APPENDIX A

Definitions and Concepts

Measuring National Agricultural R&D Effort

The construction of quantitative and internationally comparable expenditure,
personnel, and related measures of national agricultural research activities requires a
precise idea of what, in fact, is being measured. Since these activities are open to a
variety of interpretations, it is necessary to define rather precisely the concepts used in
this paper. Our approach adheres, wherever possible, to the internationally accepted
statistical procedures and definitions developed by the OECD and UNESCO for
compiling R&D statistics (OECD 1994 and UNESCO 1984). For statistical purposes we
used the following norms:

National. The concept of "national" research used in this report refers to all
research conducted by all public and private agencies that have a domestic orientation.
Research activities of supranational agencies are excluded.

Agricultural. Agricultural research, as defined here, includes research on crops,
livestock, forestry, fisheries, natural resources, and the socioeconomic aspects of primary
agricultural production. Also included is research on pre- and post-farm aspects such as
input supply and postharvest or food-processing research. Ideally, pre-, on-, and post-
farm oriented research should be itemized separately to aid analysis and understanding,
but the realities are that it is often difficult to identify research at this level of detail.

Research. Research is often performed in conjunction with other activities such as
technology transfer, extension, education, and production. To the extent possible,
research activities (in terms of expenditures and staff) are differentiated from these other
activities. However, for practical reasons, if nonresearch activities are an integral part of
an institute's research activities and account for less than 20 percent of the resources of
the institute, it was expedient to classify all the activities of the institute as being
research-related. Occasional or ad-hoc research activities by agencies without a clear
research mandate are excluded.

Institutional Classification

The Frascati Manual (OECD 1994) identifies five institutional categories related
to the conduct of research, of which the following three are relevant for this paper:*

* The two institutional categories not included here are “private nonprofit” and “abroad.” In the
1993 version of the Frascati Manual the scope of the private nonprofit category was reduced substantially
compared with earlier versions of the manual and now only includes: (a) nonmarket, private nonprofit
institutions serving households; and (b) private individuals and households. Research agencies that are not
directly controlled by but receive more than 50 percent of their funding from government, universities, or
business enterprises should be assigned accordingly. Consequently the private nonprofit category has
become almost negligible as a research-executing category, although it still plays some role as a source of
support for research. By restricting our survey to “national” research, the institutional category “abroad” is
not relevant.
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(1) Government agencies. This category includes all agencies that are controlled
and mainly financed by the government. Agencies that are not directly controlled, but are
mainly financed by the government are also classified as government agencies.

(2) Higher education agencies. This category includes all public and private
universities, colleges of technology, and other higher education institutes. Also included
are all research institutes and experimental stations that are controlled directly,
administered, or associated with higher education agencies.

(3) Business enterprises. This category comprises the following three subcategories:
(3a) public enterprises; (3b) private enterprises; and (3c) nonprofit institutions. The nonprofit
subcategory covers research undertaken on the collective behalf of business enterprises and
which they control and mainly finance—for example, research controlled and mainly financed
by commodity boards and farmer organizations. A further distinction among private
enterprises is that of national versus multinational, the latter considered being private
enterprises with at least 50 percent of foreign ownership.

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) a research position was not filled
for the whole year; and (c) the position explicitly 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 research. Following this line of reasoning, professional staff in management
positions was classified as research staff. Also, research staff that were on study leave, but
fully supported in terms of salaries and benefits, were included.

The degree status of researchers is determined on the following basis: 3—4 years full-

time university education (BSc), 5-6 years (MSc), and more than 6 years plus doctorate thesis
(PhD).

Deflators and Exchange Rates

All expenditure figures were first compiled in current local currency units. To
facilitate comparisons over time and across countries, these figures were deflated with a local
GDP deflator to the base year 1993, and then converted to a common currency (U.S. dollars)
using the 1993 Purchasing Power Parity (PPP) over GDP. PPPs are synthetic exchange rates
that attempt to reflect the purchasing power of a country’s currency. The PPPs used here are
derived from the 2000 World Development Indicators (World Bank 2000). For additional
information on currency conversion methods in this context see Pardey, Roseboom, and Craig
(1992).

Nomenclature for Tables in Text

A zero indicates an actual observation of zero; a dash indicates an observation is not
relevant (due to institutional mergers, closures, and so on), while “na” indicates an observation
that is not available. In the text we note any marked deviations from these data compilation
norms and include points of clarification if warranted.
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APPENDIX B

Table B.1—Overview of Agricultural R&D Agencies in Brazil, 1996

Number of
Executing Agency Researchers
Research Focus
Supervising Agency Name (Portuguese)” Name (English) Acronym (major commodities) State® Total fte’s
Government agencies, federal

Ministério da Agriculturaedo  Centro Nacional de Pesquisa de Recursos National Center for Research on CENARGEN genetic resources, DF 114 114.0

Abastecimento (MAA), Genéticos e Biotecnologia (1974) Genetic Resources and biotechnology

Empresa Brasiliera de Biotechnology

Pesquisa Agropecuaria

(Embrapa)
Centro Nacional de Pesquisa de Algoddo  National Center for Research on CNPA cotton PB 39 39.0
(1975) Cotton
Centro Nacional de Pesquisa National Center for Research on CNPAB agrobiology, soils, ecology RJ 32 32.0
Agrobiologia (1989/1992) Agrobiology
Centro Nacional de Pesquisa de Arroze ~ National Center for Research on Rice ~ CNPAF upland rice, beans GO 52 52.0
Feijao (1974) and Beans
Centro Nacional de Pesquisa de National Center for Research on CNPAT tropical agroindustry, nuts, CE 51 51.0
Agroindustria Tropical (19??) Tropical Agroindustry drinks, fruits, vegetables,

ornamental plants, flowers

Centro Nacional de Pesquisa de Caprinos  National Center for Research on CNPC sheep, goats, pastures CE 27 27.0
(1975) Goats
Centro Nacional de Pesquisa a National Center for Research on CNPDIA instrumentation, biotechnology, SP 19 19.0
Desenvolvimento de Instrumentagdo Agricultural Instrumentation agroindustry
Agropecuaria (1985)
Centro Nacional de Pesquisa de Florestas National Center for Forest Research CNPF forestry PR 52 52.0
(1984)
Centro Nacional de Pesquisa Gado de National Center for Research on Beef =~ CNPGC beef, cattle, pastures MS 48 48.0
Corte (1974) Cattle
Centro Nacional de Pesquisa de Gado de  National Center for Research on CNPGL dairy MG 65 65.0
Leite (1974) Dairy Cattle
Centro Nacional de Pesquisa de National Center for Research on CNPH vegetables, postharvest, DF 50 50.0
Hortaligas (1981) Vegetables biotechnology
Centro Nacional de Pesquisa de National Center for Research on CNPMA environment, monitoring, SP 60 60.0
Monitoramento e Avalia¢do de Impacto ~ Monitoring and Evaluating evaluation
Ambiental (1982) Environmental Impact
Centro Nacional de Pesquisa de National Center for Research on CNPMF cassava, tropical fruit, cocoa BA 58 58.0

Mandioca e Fruticultura Tropical
(1975)

Cassava and Tropical Fruit Culture
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Number of
Executing Agency Researchers
Research Focus

Supervising Agency Name (Portuguese)” Name (English) Acronym (major commodities) State” Total fte’s
Centro Nacional de Pesquisa de Milho National Center for Research on CNPMS corn, sorghum, biotechnology MG 70 70.0
e Sorgo (1976) Corn and Sorghum
Centro Nacional de Pesquisa de Solos National Center for Research on CNPS soils,-environment RJ 58 58.0
(1993) Soils
Centro Nacional de Pesquisa de Suinose  National Center for Research on CNPSA swine, poultry SC 41 41.0
Aves (1975) Swine and Poultry
Centro Nacional de Pesquisa de Soja National Center for Research on CNPSO soybeans, sunflower PR 61 61.0
(1975) Soybean
Centro Nacional de Pesquisa de Trigo National Center for Research on CNPT wheat, barley, oats, soybeans, RS 55 55.0
(1974) Wheat biotechnology
Centro Nacional de Pesquisa National Center for Technological CNPTIA agricultural information SP 40 40.0
Tecnologica em Informatica para a Research on Agricultural
Agricultura (1995) Information
Centro Nacional de Pesquisa de Uva e National Center for Research on CNPUV grapes, wine, temperate fruit, RS 27 27.0
Vinho (1975) Grapes and Wine soils
Centro de Pesquisa Agroflorestal de Center for Agroforestry Research of ~ CPAA agroforestry AM 57 57.0
Amazonia Ocidental (1989) the Western Amazon
Centro de Pesquisa Agropecuaria dos Center for Agricultural Research on CPAC savannas, beef, fruits, grains DF 93 93.0
Cerrados (1975) the Savannas
Centro de Pesquisa Agropecuaria de Center for Temperate Climate CPACT irrigated rice, dairy, RS 92 92.0
Clima Temperado (1993) Agricultural Research biotechnology, natural

resources

Centro de Pesquisa Agroflorestal do Center for Agroforestry Research of =~ CPAF-AC agroforestry AC 28 28.0
Acre (1976) Acre
Centro de Pesquisa Agroflorestal do Center for Agroforestry Research of =~ CPAF-AP agroforestry, AP 16 16.0
Amapa (1980) Amapa
Centro de Pesquisa Agroflorestal do Center for Agroforestry Research of =~ CPAF-RO agroforestry, pastures RO 30 30.0
Rondonia (1975) Ronddnia
Centro de Pesquisa Agroflorestal do Center for Agroforestry Research of =~ CPAF-RR agroforestry RR 16 16.0
Roraima (1991) Roraima
Centro de Pesquisa Agropecuaria do Center for Agricultural Research of CPAMN irrigation, fruit, grains PI 42 42.0
Meio Norte (1993) the Mid-North
Centro de Pesquisa Agropecuaria do Center for Agricultural Research of CPAO natural resources, grains MS 26 26.0
Oeste (1975) the West
Centro de Pesquisa Agropecuaria do Center for Agricultural Research of CPAP livestock, fisheries, MS 36 36.0
Pantanal (1984) the Pantanal environmental sciences
Centro de Pesquisa Agropecuaria do Center for Agricultural Research of CPATC animal production, sugar, soils, SE 37 37.0
Tabuleiros Costeiros (1993) the Coastal Tablelands cocoa, fruits
Centro de Pesquisa Agropecuaria do Center for Agricultural Research of CPATSA natural resources, irrigation, PE 79 79.0

Trépico Semi-Arido (1975)

the Semi-Arid Tropics

animal production,
biotechnology




-99-

Number of
Executing Agency Researchers
Research Focus
Supervising Agency Name (Portuguese)” Name (English) Acronym (major commodities) State” Total fte’s
Centro de Pesquisa Agroflorestal da Center for Agroforestry Research of =~ CPATU agroforestry, natural resources, PA 135 135.0
Amazonia Oriental (1975) the Eastern Amazon environment, agroindustry
Centro de Pesquisa de Pecuaria do Center for Cattle Research of the CPPSE dairy, beef, cattle, pastures SP 34 34.0
Sudeste (1995) Southeast
Centro de Pesquisa de Pecuaria dos Center for Cattle Research of the CPPSUL dairy, beef, pastures RS 25 25.0
Campos Sul Brasileiros (19??) Southern Brazilian Grasslands
Centro Nacional de Pesquisa de Center for Research on CTAA food technology RJ 48 48.0
Tecnologia Agroindustrial de Alimentos  Agroindustrial Food Technology
(1971)
Nucleo de Monitoramento Ambiental e Environmental and Natural Resource NMA agroecology, natural resources SP 10 10.0
de Recursos Naturais por Satélite (1989)  Remote Sensing Unit
Embrapa headquarters 269 269.0
Ministério da Agricultura e do Centro de Pesquisa do Cacau (1957) Cocoa Research Center CEPEC cocoa; natural resources, fruits, BA 89 89.0
Abastecimento (MAA), rubber
Comissdo Executiva do Plano
da Lavoura Cacaueira
(CEPLAC)
Ministério de Medio Instituto Brasileiro do Meio Ambiente € Brazilian Institute for the IBAMA fisheries, forestry, natural — na na
Ambiente (MMA) dos Recursos Naturais Renovaveis Environment and Renewable Natural resources, environmental
Resources sciences
Government agencies, state*
Secretaria de Agricultura, Empresa Baiana de Desenvolvimento Agricultural Development Company ~ EBDA crops, livestock, natural BA 89 89.0
Bahia Agricola S.A. (1981)° of the State of Bahia resources
Secretaria de Ciéncia e Empresa Maranhense de Pesquisa Agricultural Research Corporation of EMAPA crops MA 31 31.0
Tecnologia, Maranhao Agropecuaria (1975)° the State of Maranhdo
Secretaria de Agricultura, Empresa de Assisténcia Técnica e Technical Assistance and Rural EMATER-GO crops, beef, diary, natural GO 65 65.0
Goias Extensdo Rural do Estado de Goias Extension Enterprise for the State of resources
(1973)¢ Goids
Secretaria de Agricultura, Empresa Capixaba de Pesquisa Agricultural Research Corporation of EMCAPA coffee, fruits, other crops, ES 57 57.0
Espirito Santo Agropecuaria (1973)¢ the State of Espirito Santo dairy, natural resources
Secretaria de Agricultura, Empresa de Desenvolvimento Agricultural Development EMDAGRO vegetables, fruits SE 7 7.0
Abastecimento e Irrigagdo, Agropecuario de Sergipe (1987)¢ Corporation of the State of Sergipe
Sergipe
Secretaria de Agricultura, Empresa Estadual de Pesquisa Agricultural Research Corporation of EMEPA crops, livestock PB 68 68.0
Irrigagdo e Abastecimento, Agropecuaria da Paraiba (1978) State of Paraiba
Paraiba
Secretaria de Meio Ambiente ~ Empresa de Pesquisa Agropecuaria, Corporation for Agricultural EMPAER-MS crops, dairy, natural resources MS 23 23.0

e Desenvolvimento
Sustentavel, Mato Grosso do
Sul

Assisténcia Tecnica e Extensdo Rural de
Mato Grosso do Sul (1979)°

Research, Technical Assistance, and
Rural Extension of the State of Mato
Grosso do Sul
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do Estado do Parana
(OCEPAR)

Desenvolvimento Tecnologico e
Econdémico Ltda. (1971/1974)

ofTechnology Development and
Economics

Number of
Executing Agency Researchers
Research Focus
Supervising Agency Name (Portuguese)” Name (English) Acronym (major commodities) State” Total fte’s
Secretaria da Agricultura e Empresa de Pesquisa Agropecuaria, Corporation for Agricultural EMPAER-MT crops, forestry MT 39 11.6
Assuntos Fundiarios, Mato Assisténcia Tecnica ¢ Extensdo Rural de  Research, Technical Assistance, and
Grosso Mato Grosso (1979)¢ Rural Extension of the State of Mato
Grosso
Secretaria de Agricultura, Rio Empresa de Pesquisa Agropecuaria do Agricultural Research Corporation of EMPARN crops, livestock, forestry, RN 44 44.0
Grande do Norte Rio Grande do Norte (1979) the State of Rio Grando do Norte natural resources
Secretaria de Ciéncia e Empresa de Pesquisa Agropecuaria do Agricultural Research Corporation of EPACE crops, livestock CE 57 57.0
Tecnologia, Ceara Ceara (1975)° the State of Ceara State
Secretaria de Empresa de Pesquisa Agropecuaria e Agricultural Research and Rural EPAGRI crops, beef, dairy, forestry, SC 178 178.0
Desenvolvimento Rural e de Difusao de Tecnologia de Santa Catarina  Extension Corporation of the State of fisheries, natural resources
Agricultura, Santa Catarina S/A (1975)° Santa Catarina
Secretaria de Agricultura, Empresa de Pesquisa Agropecuaria de Agriculture and Livestock Research EPAMIG coffee, vegetables, fruits, other MG 140 140.0
Pecuaria e Abastecimento, Minas Gerais (1974) Corporation of the State of Minas crops, livestock
Minas Gerais Gerais
Secretaria de Agricultura, Empresa de Pesquisa Agropecuaria do Agricultural Research Corporation of EPEAL na AL 36 36.0
Alagoas Estado de Alagoas (1979) the State of Alagoas
Secretaria de Ciéncia e Fundagéo Estadual de Pesquisa State Agricultural Research FEPAGRO crops, livestock, forestry, RS 92 92.0
Tecnologia, Rio Grande do Sul ~ Agropecuaria (1994) Foundation fisheries, natural resources
Secretaria de Agricultura e Instituto Agronoémico do Parana (1972) Agronomic Institute of the State of IAPAR crops, livestock, forsestry, PR 152 152.0
Abastecimento, Parana Parana natural resources
Secretaria de Agricultura, Empresa Pernambucana de Pesquisa Agricultural Research Institute for 1IPA livestock PE 115 115.0
Pernambuco Agropecuaria (1935) the State of Pernambucan
Secretaria de Agricultura e Instituto Agronémico de Campinas Agronomic Institute of Campinas IAC crops, natural resources SP 234 234.0
Abastecimento, Sdo Paulo (1887)
Instituto de Economia Agricola (1968) Agricultural Economics Institute IEA agricultural economics SP 75 75.0
Instituto de Tecnologia de Alimentos Food Technology Institute ITAL food technology SP 99 99.0
(1969)
Instituto de Zootecnia (1970) Zootechnical Institute 1z zootechnics SP 106 31.8
Instituto Biologico (1927) Biological Institute 1B na SP na na
Instituto de Pesca (1960) Fisheries Institute 1P fisheries SP 83 83.0
Secretaria de Agricultura e Empresa de Pesquisa Agropecuaria do Agricultural Research Corporation of PESAGRO crops, livestock, natural RJ 74 74.0
Abastecimento, Rio de Janeiro Estado do Rio de Janeiro (1975) Rio de Janeiro State resources
Nonprofit institutions
Cooperative dos Produtores de Centro de Tecnolgia Copersucar (1979)  Technology Center Copersucar COPERSUCAR  sugarcane, postharvest SP 107 60
Cana, Aglicar e Alcool do
Estado de Sao Paulo Ltda.
Organizagdo das Cooperativas Cooperativa Central Agropecuaria de Central Agricultural Cooperative COODETEC soybeans, cotton, corn, wheat PR 12 12.0
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Number of
Executing Agency Researchers
Research Focus
Supervising Agency Name (Portuguese)” Name (English) Acronym (major commodities) State” Total fte’s
Federagdo das Cooperativasde ~ Fundagao Centro de Experimentagdo e Foundation Center for Wheat FUNDACEP soybeans, corn, wheat RS 16 16.0
Trigo do Rio Grande do Sul Pesquisa Fecotrigo Experimentation and Research
(FECOTRIGO)
Fundo de Defesa da Centro de Pesquisas Citricolas (1994) Citrus Research Center FUNDECITRU  citrus fruits SP 6 6.0
Citricultura S
Secreatria de Agricultura do Instituto Rio Grandense do Arroz Rice Institute of Rio Grande IRGA rice RS 23 23.0
Rio Grande do Sul (1939)
Higher education agencies”
— Faculdade de Agronomia “Dr. Francisco ~ Faculty of Agronomy “Dr. Francisco =~ FAFRAM na SP 37 11.1
Maeda” (1987) Maeda”
— Faculdade de Agronomia e Zootecnia de  Faculty of Agronomy and FAZU crops, livestock MG 43 43
Uberaba (19??) Zootechnology of Uberaba
— Faculdade de Ciéncias Agrarias do Para  Faculty of Agricultural Science of FCAP na PA 122 33.6
(1945) the State of Para
— Fundagdo Faculdade de Agronomia Foundation Facultyof Agronomy FFALM na 51¢ 12.6
“Luiz Meneghel” “Luiz Meneghel”
Fundagéo de Ensino “Octavio Faculdade de Medicina Veterinaria Faculty of Veterinary Medicine FMV/FEOB veterinary medicine SP 52 12.6
Bastos” “Octavio Bastos” (1992) “Octavio Bastos”
Universidade do Estado de Centro de Ciéncias Agroveterinarias Center of Agro-Veterinary Sciences CAV/UDESC crops, veterinary medicine SC 91 27.3
Santa Catarina (19?7)
Escola de Medicina Veterinaria (1951) School of Veterinary Medicine EMV/UFBA veterinary medicine BA 21 53
Universidade Federal de Goias ~ Escola de Agronomia (1963, 81) School of Agronomy EA/UFGO crops 59¢ 11.7
Escola de Veterinaria (1963, 81) School of Veterinary EV/UFGO veterinary medicine GO 52 15.6
— Universidade Federal de Lavras (1908) Federal University of Lavras UFLA crops, livestock MG 197 59.1
Universidade Federal de Mato Faculdade de Engenharia Florestal Faculty of Forestry Engineering FEF/UFMG forestry, water MT 18 54
Grosso (1975)
Universidade Federal da Centro de Ciéncias Agrarias (1936) Center of Agricultural Sciences CCA/UFPB crops, livestock, postharvest PB 51 9.0
Paraiba
Departamento de Engenharia Florestal, Department of Forestry Engineering, = DEF/CSTR/UFP forestry PB 32 9.6
Centro de Saude e Tecnologia Rural Center for Health and Rural B
(1979) Technology
Universidade Federal de Faculdade de Agronomia “Eliseu Faculty of Agronomy “Eliseu FAEM/UFPEL  crops, livestock, postharvest RS 95 28.5
Pelotas Maciel” (1883) Maciel”
Universidade Federal do Rio Faculdade de Agronomia Faculty of Agronomy FA/UFGRS na RS 65¢ 12.9
Grande do Sul
Faculdade de Veterinaria Faculty of Veterinary FV/UFGRS veterinary medicine RS 54 13.5
Universidade Federal Rural do Instituto de Agronomia (1911) Institute of Agronomy IA/UFRRJ crops RJ 32 9.6
Rio de Janeiro
Universidade Federal de Santa Centro de Ciéncias Agrarias Center of Agricultural Sciences CCA/UFSC na SC 75¢ 15.0

Catarina
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Number of
Executing Agency Researchers
Research Focus
Supervising Agency Name (Portuguese)” Name (English) Acronym (major commodities) State” Total fte’s
Universidad Federal de Sdo Centro de Ciéncias Agrarias (1961) Center of Agricultural Sciences CCA/UFSCAR  crops, livestock, water, soils SP 40 10.0
Carlos
Universidad Federal de Santa Centro de Ciéncias Rurais Center of Rural Sciences CCR/UFSM crops, livestock, forestry RS 142 42.6
Maria
Universidade Federal de Centro de Ciéncias Agrarias Center of Agricultural Sciences CCA/UFV na MG 219 65.7
Vigosa
Universidade de Brasilia Faculdade de Agronomia e Medicina Faculty of Agronomy and Veterinary FAV/UNB crops, livestock, postharvest, DF 23 6.9
Veterinaria (1997) Medicine soils, natural resources
Unidade de Ensino Curso de Agronomia, Centro Federal de ~ Agronomy Course, Federal Center CEFET/UNED-  crops, natural resources PR 22 6.6
Descentralizada de Pato Educagdo Tecnologica do Parana (1992)  for Technical Education of the State ~ PB
Branco of Parana
Universidade Estadual Faculdade de Ciéncias Agrarias e Faculty of Agricultural and FCAVJ/UNESP  crops, livestock, veterinary SP na na
Paulista, Veterinarias, Campus de Jaboticabal Veterinary Sciences medicine
(1964)
Faculdade de Engenharia de Ilha Solteira  Faculty of Engineering of Ilha FEIS/UNESP agricultural engineering SP 60 15.0
(197?7) Solteira
Faculdade de Medicina Veterinaria e Faculty of Veterinary Medicine and FMVZ/UNESP livestock, veterinary medicine SP 83 249
Zootecnia (1976) Zootechnology
Universidade Estadual de Faculdade de Engenharia Agricola Faculty of Agricultural Engineering FEA/UNICAMP agricultural engineering SP na na
Campinas (1985)
Universidade do Sul de Santa Centro de Ciéncias Tecnologicas, Center of Technology, Agricultural, CCTAE/UNISU agriculture SC 31 6.2
Catarina Agrarias e das Engenharias (1992) and Engineering Sciences L
Universidade de Sdo Paulo Escuela Superior de Agricultural “Luiz Higher School of Agriculture “Luiz ESALQ/USP agriculture SP 227 68.1
de Queiroz” (1901) de Queiroz”
Faculdade de Medicina Veterinaria e Faculty of Veterinary Medicine and FMVZ/USP livestock, veterinary medicine SP 55 16.5
Zootecnia Zootechnology
Private enterprises, national®
Agroceres Departamento de Pesquisa e Research and Development AGROCERES-  corn SP 17 17.0
Desenvolvimento de Milho (1945)’ Department for Corn Milho
Centro de Pesquisa de Hortalicas (1991)'  Research Center for Vegetables AGROCERES-  vegetables SP 4 4.0
Horta.
Departamento de Pesquisa e Research and Development AGROCERES-  sorghum SP 3 3.0
Desenvolvimento Sorgo (1970)' Department for Sorghum Sorgo
Pic Suinos Biotecnologia e Nutri¢do Swine Biotechnology and Animal AGROCERES-  Pigs MG 4 2.0
Animal, S.A. (1978) Production PIC
Ross Melhoramento Genético de Aves, Poultry Genetic Improvement AGROCERES-  poultry SP 2 2.0
S.A (1989) ROSS
Agroflora S.A. Estagdo Experimental de Braganca Experimental Station of Braganca AGROFLORA  vegetables SP 7 7.0

Reflorestamento e
Agropecuaria

Paulista (1968)

Paulista
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Number of
Executing Agency Researchers
Research Focus
Supervising Agency Name (Portuguese)” Name (English) Acronym (major commodities) State” Total fte’s
Duraflora S.A. Geréncia de Engenharia e Meio Engineering and Environmental DURAFLORA  forestry SP 9 9.0
Ambiente (1971) Center
Industria e Comércio de Sementes Ltda Industry and Commerce of Seeds INDUSEM soybeans, wheat, corn PR 5 0.5
(1977)
Industrias Klabin de Papel e Geréncia de Pesquisa Florestal (1943) Forestry Research Center IKPC forestry PR 7 7.0
Celulose S.A.
Sementes Mogiana Ltda Mitla Pesquisa Agricola Ltda (1952) Mitla Agricultural Research MOGIANA corn, sorghum SP 2 2.0
Florestas Rio Doce S.A. Geréncia de Tecnologia e Programacgio Office of Technology and RIODOCE forestry, natural resources, MG 6 3.0
(1970) Programming pastures
Sadia Concoérdia S.A. Ind e Com (1974)  Sadia Concoérdia Industry and SADIA pigs, poultry SC 14 14.0
Commerce
Private enterprises, multinational®
DeKalb, United States’ Braskalb Agropecuaria Brasileira Ltda Braskalb Brazilian Agriculture BRASKALB corn, sorghum SP 3 3.0
(1978/84)
Novartis Seeds Ltda, Centro de Pesquisas Biogenéticas de Biogenetic Research Center of NOVARSEEDS corn 5 5.0
Switzerland Uberlandia + Centro de Pesquisas Uberlandia + Biogenetic Research
Biogenéticas de Cascavel (1977) Center of Cascavel
Rhodia, France Rhodia Agro Ltda (1961) Rhodia Agro RHODIA crops SP 9 9.0
Total 6,356  4,707.1

Source: Compiled by authors from survey responses. Research focus for Embrapa from survey responses and Embrapa (1999c).

a. [Establishment dates, if available, are given in brackets. For the semipublic and private companies the dates signifies the year that research activities were
initiated.

b. State acronyms: North: AC:= Acre; AM = Amazonas; RO = Rondonia; RR = Roraima; PA = Pard; AP = Amap4; Center West: GO = Goias; MT = Mato

Grosso; MS = Mato Grosso do Sul; DF = Distrito Federal; South: PR = Parana; SC = Santa Catarina; RS = Rio Grande do Sul; Northeast: MA = Maranhao;

PI = Piaui; CE = Ceara; RN = Rio Grande do Norte; PB = Paraiba; PE = Pernambuco; AL = Alagoas; SE = Sergipe; BA = Bahia; Southeast: MG = Minas

Gerais; ES = Espirito Santo; RJ = Rio de Janeiro; SP = Sao Paulo.

See Appendix Table B.2 for additional details.

Agency is responsible for the state’s agricultural research and extension.

State agency was closed after 1996.

Only those higher education agencies for which we had data are listed in this table.

Number of full-time professors for 1996 was estimated using 1994 data from IICA and FAO (1997) and, if available, data from the faculties’ web pages.

Time spent on research was estimated to be 20 percent.

Only those national and multinational private enterprises for which survey responses were received are listed in this table. For additional private enterprises

see Table B.3.

These three departments formed Sementes Agroceres, which was taken over by Monsanto in 1996.

Braskalb was taken over by Monsanto in 1998.

Fomome a0

—_— .
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Table B.2—State Government Agricultural Research Agencies

Institute(s)
Region and State (1996) Mandate Developments
North
Acre — )
Amazonas — )
Rondodnia — ) ) .
Roraima - ) no state-government agricultural research agencies
Para — )
Amapa — )
Center-West
Goias EMATER-GO  research and Research agency (EMGOPA) established separately in 1973; incorporated into extension agency
extension (EMATER-GO) in 1995; merged with two other nonresearch state agencies IDAGRO and
IDAP) in 1999 and renamed Agencia Goiana de Desenvolvimento Rural e Fundidrio
Mato Grosso EMPAER-MT  research and Established in 1979 as research agency (EMPA-MT), merged with state extension and promotion
extension agencies (EMATER-MT and CODEAGRI) in 1992
Mato Grosso do EMPAER-MS  research and Established in 1979 as research agency only, later merged with state extension service; the
Sul extension agency was incorporated into the Instituto de Desenvolvimento Agrario e Extensdo Rural do
Mato Grosso do Sul (IDATERRA) in October 2000.
Distrito Federal —
South
Parana IAPAR research Established in 1972; no major reorganizations
Santa Catarina EPAGRI research and Research agency (EMPASC) established separately in 1975; merged with extension agency
extension (EMATER-SC) in 1991 and renamed EPAGRI
Rio Grande do Sul FEPAGRO research Previously as under state Secretariat of Agriculture of Rio Grande do Sul as three separate
research agencies (IPAGRO, IPZFO, and IPRNR); obtained current name in 1994
Northeast
Maranhao EMAPA research Established in 1975; no major reorganizations; closed in 1999
Piaui —
Ceara EPACE research Established in 1975; no major reorganizations; closed in 1998
Rio Grande do EMPARN research Established in 1979; no major reorganizations
Norte
Paraiba EMEPA research Established in 1979; no major reorganizations; incorporated two Embrapa research stations in
1997
Pernambuco IPA research Established in 1935 as IPA, renamed in 1975 as Empresa Pernambucana de Pesquisa
Agropecuaria, but kept same acronym; no major reorganizations since then
Alagoas EPEAL research Established in 1979; agency is currently not operational due to financial problems and is in the

process of liquidation and being replaced by a research department at the secretary of agriculture
of the state.
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Institute(s)
Region and State (1996) Mandate Developments
Sergipe EMDAGRO research & Research agency established separately in 1987 and incorporated into the extension agency
extension (EMATER-SE) in 1991 and renamed EMDAGRO
Bahia EBDA research & Research agency Empresa de Pesquisa Agropecuaria da Bahia, S.A. (EPABA) was established
extension separately in 1981; merged with extension agency Empresa de Assisténcia Técnica e Extensao
Rural da Bahia (EMATER-BA) in 1991 and renamed EBDA
Southeast
Minas Gerais EPAMIG research Established in 1974; no major reorganizations
Espirito Santo EMCAPA research & Research agency (EMCAPA) established separately in 1973; merged with extension agency in
extension 1999 and renamed EMCAPER
Rio de Janeiro PESAGRO research Established in 1976; no major reorganizations
Sao Paulo IAC; IB; IEA; research TIAC was created in 1887 and IB in 1927; IP was established from the Division of Fisheries and
IP; ITAL; 1Z the Protection of Forestry and Animal Production in 1960; IEA was established from the

Economic Rural Division in 1969; ITAL was created in 1968 from IAC’s Division of Soils,
Agricultural Machinery, and Technology; IZ was created in 1970 from the Department of Animal
Production (created in 1942). Sdo Paulo’s agricultural research activities are currently being
reorganized

Source: Based on information provided in survey responses, Albuquerque and Salles-Filho (1996), and other sources of information.
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Table B.3—Private Enterprises Possibly Undertaking Research in Brazil

Main Agricultural Research

Supervising Agency” Name (Portuguese)” State  Focus Other Activities Main Products
National
— Agristar do Brasil Ltda RJ  crop breeding (fruits, na improved varieties
vegetables)
— Biovet SP  animal health (bovine, equine, — vaccines
poultry, small animals, swine)
Companhia Industrial ~ Omtek Industria e Comercio SP  animal and aquaculture — additives, yeasts for
Agricola Ometto Ltda (1990) production and nutrition, fermentation
(Iracema) agroindustry, sugar
— Genomic Engenharia SP  animal production human health, information breeding lines, diagnosis,
Molecular Ltda (1991) and technical assistance technology development and
adaptation, certification
— Geratec S.A. Biotecnologia RS  plant production and nutrition — inoculants and biopesticides
Aplicada (1988)
— Industria de Bio Soja de SP  plant production and nutrition — inoculants
Inoculantes Ltda (1971)
— Instituto Rio Grandense de RS plant and animal production — vaccines , parasiticides and
Febre Aftosa Ltda (1953) and nutrition inoculants
Lagoa da Serra Lagoa da Serra Inseminagao SP  animal production information, training and  bovine semen, certification,
Artificial Ltda (1971) technical assistance improved breeding lines, bovine
embryos; technical assistance in
animal reproduction
technologies
— Nitral - Industria e Comércio PR  plant production and nutrition — inoculants, fertilizers, and
de Inoculantes ¢ Produtos biopesticides
Agropecuarios (1971)
— OR Sementes RS  wheat na na
— Perdigao SC  swine na na
— Solofix Biotecnologia Agricola PR  plant production and nutrition quality control, training inoculants
Ltda (1991) and technical assistance
— Tortuga animal health (bovine,
poultry, swine)
— Turfal, Industria e Comerciode PR plant production and — inoculants, compost

Produtos Bologicos e
Agronomicos (1970)

nutrition, environmental
protection
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Supervising Agency”

Name (Portuguese)”

State

Main Agricultural Research
Focus

Other Activities

Main Products

Multinational

American Cynamid

Company, United States"

Aventis, Germany®

British American
Tobacco, United States

Holding Dedini, Italy

Monsanto, United
States"

Pioneer Hi-Bred
International, United
States®

Profigen, United States

RJR Nabisco Inc, United

States (1931)

Seminis Vegetable
Seeds, Mexico

Yakult Honsha
Company, Ltda, Japan
(1955)

Cyanimid Quimica do Brasil
(1957)

Aventis CropScience Brasil
Ltda

Souza Cruz

Codistil S.A. Dedini (1943)

FT Sementes

Pioneer Sementes Sementes
Ltda (1972)

Profigen

Produtos Alimenticios
Fleishmann e Royal Ltda

Companhia Florestal Monte
Dourado (1948)

SVS do Brasil -Asgrow
SVS do Brasil-Horticeres

SVS do Brasil-Petoseed
SVS do Brasil —Royal Sluis

Yakult S/A Industria e
Comercio (1968)

SP, RJ

SP, MG

PR

SP

PR

various

RS

RJ, PA

na

MG,
RS

na
na
SP

animal and plant protection

chemicals, crop improvement,

animal health

tobacco

support technology,
environmental protection,
alcohol research

crop breeding (corn,
soybeans, edible beans)

plant and animal production
and nutrition

crop breeding
agroindustry

plant production and nutrition

vegetables
vegetables

vegetables
vegetables

agroindustry , livestock,
aquaculture and fishery

human health

na

technical assistance

na

na

na
na

na
na

immunology

herbicides and insecticides
na
na

machinery for agroindustry,
anaerobic processes

improved varieties

corn, sorghum, and alfafa seeds,
additives

na

yeasts for fermentation
eucalyptus plants, buffalo semen
improved varieties

improved varieties

improved varieties
improved varieties

dairy products, food, embryos,
fish, mollusks

Source: BDT (2001) and various other unpublished sources.

eao o

Establishment dates, if available, are given in brackets.
Purchased by BASF in 2000.

Recently purchashed the Brazilian companies Sementes Riberal Ltda, Sementes Fartura, and Mitla Pesquisa Agricola.

Now part of Dupont.

Now part of Pharmacia based in New Jersey.
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APPENDIX C

Embrapa’s Institutional Details

Figure C.1. Embrapa’s Organizational Structure, January 2001

‘ Conselho de Adminstragao

Diretoria Executiva

‘ Diretor-Presidente }—{ Gabinete do Diretor-Presidente ‘

‘ Secretaria de Propriedade Intelectual (SPRI)

(SSE)

Secretaria de Administragdo
Estratégica (SEA)

Internacional (SCI)

‘ Secretaria de Apoio aos Sistemas Estaduais Secretaria de Cooperagéo ‘

‘ Assessoria de Auditoria Interna (AUD) Assessoria Juridica (AJU) ‘

1]
I

‘ Assessoria Parlamentar (ASP) Assessoria de Comunicagdo Social (ACS) ‘

‘ Diretor Executivo ‘

Departamento de
Informacdo e
Informatica (DIN)

Diretor Executivo

i
'

‘ Diretor Executivo ‘

Departamento de
Informacdo e
Informatica (DIN)

Departamento
de Pesquisa ¢
Desenvolvimento
(DPD)

Departamento de
Administragdo de
Pessoal (DAP)

Departamento de
Administragdo

Desenvolvimento Financeira (DAF)

(DPD)

CPAA CTAA

CNPA

CPACT CNPGL CPAO CPAF-AP CNPC

CPAC CPPSUL CPATU CNPGC CNPS CNFP

CPAF-RR CPATSA CPAP CNPMS CNPH CNPTIA

H
TH
hyau
T

AL

!

Ll

CNPT CNPUV CNPSA CPATC CNPDIA CNPMA

CNPMS

SPL SNT CPAMN NMA

CENARGEN

D

CPPSE CPAF-RO

CNPSO

Note:  The acronyms of Embrapa centers are provided in Appendix Table B.1; SCT is the Servigo
Comunicag¢do para Transferéncia de Tecnologia and SNT is the Servigco de Negocios para

Transferéncia de Tecnologia.
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Table C.1. Embrapa’s Programs and Subprojects, 1998

Programs Number of Subprojects

R&D programs
Natural resources 190
Genetic resources 169
Basic biotechnology research 91
Grain production 351
Fruit production and horticulture 321
Animal production 186
Raw material production 110
Forestry and Agroforestry production 91
Family farming 50
Harvest/extraction, post-harvest and conservation of agricultural 66

products

Environmental quality protection and evaluation 58
Agricultural automation 50
Rural and regional development 170
Subtotal 1903

Institutional development programs
Information production and exchange 107
State agricultural research systems 7
Institutional development and administration 500
Subtotal 614

Total 2517

Source: Embrapa (1999a).
Note: Embrapa’s research now encompasses three additional programs: the technology transfer program,

and communication and business program—both previously part of the rural and regional
development program—and the formerly fruit production and horticulture program was split into
the coffee and fruits program and horticulture program.



