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1.- INTRODUCTION

This keynote synthesized the Embrapa experience in the evaluation of the impacts of the technologies generated by its agricultural research centers. It is a rich and durable experience where the main characteristics is its institutional link with other management initiatives as the performance measurement and award system, the annual social balance and the strategic planning system.

The Embrapa experience, showed during the international workshop in Cali, in place since de 80’s, moved from one-dimensional approach (economics) to a system based in a multidimensional analysis involving a multidisciplinary research teams. The impact assessment studies, actually in progress, are covering economic, social, environmental and other impacts, what becomes this experience unique in the world.

2.- EXPERIENCE DURING THE 80 AND 90´S

The initial Embrapa experience in the development of impact assessment studies was basically oriented to evaluate the profitability of its investments (Cruz et al., 1982). This experience began in the middle of the 80´s and was, in general, based on the economic surplus method but they also used econometric methods and they were part of a national effort of impact evaluation. The studies were developed in several levels of aggregation - Embrapa as whole, by regions, by research centers, by Program (e.g, training), by international program funding (IDB and World Bank) and by commodities.  The economic studies develop during the eighties is shown in the Table 1.

Table 1 – The Experience of Embrapa on Impact Evaluation during the Eighties

PRIVATE 
   Authors
Specification Area or Region
Period
IRR (%)

 Cruz, Palma &  Avila (1982)
 EMBRAPA research:  aggregate
1974/92
22-43

 Cruz & Avila (1983)
 World Bank Project I
1977/82

1977/91
20

38

 Avila, Borges-Andrade,

     Irias & Quirino(1984)
 Human Capital:  training
1974/96
22-30

 Roessing (1984)
 Soybeans Research Center
1975/82
45-62

 Ambrosi & Cruz (1984)
 Wheat Research Center
1974/82
59-74

 Avila, Irias & Veloso (1985)
 IDB Project I: EMBRAPA research

    South research System
1977/96

1974/96
27

38

 Barbosa, Cruz & Avila (1988)
 EMBRAPA research: aggregate
1974/96
34-41

 Kitamura et al. (1989)
 EMBRAPA research:  North Region
1974/96
24

 Santos et al. (1989)
 EMBRAPA research:  Northeast Region
1974/96
25

 Teixeira et al. (1989)
 EMBRAPA research:  Center-West Region
1974/96
43

 Lanzer et al. (1989)
 EMBRAPA research:  South Region 
1974/96
45

 Barbosa, Avila &  Motta (1988)
 World Bank Project II
1982/87
43

 Santos & Barros (1989)
Cotton Res. Center: Aggregate
1975/86
24-37

Source: Avila & Souza (2002).


The effort of Embrapa to evaluate the return of technologies generated continued during the 90’s but not with the same emphasis adopted in the earlier decade. The majority of the studies were research center or commodity oriented and based on local initiatives or training requirements (postdoctoral research or Ph.D./M.Sc. dissertations). The theoretical basis adopted in these studies relies on methods other than the economic surplus approach (econometric methods). Table 2 presents the main studies developed.
Table 2 – The Experience of Embrapa on Impact Evaluation during the Nineties

PRIVATE 
   Authors
Specification Area or Region
Period
IRR (%)

 Kahn & Souza (1991)
 Cassava & Fruit Research Center: cassava and cow-pea crop system
1974/90
29-46

 Barbosa & Cruz (1993)
 IDB Project II
1985/90
43

 Dossa & Contini (1994)
 Soybeans Research Center: a reevaluation
1987/93
65

 Avila & Evenson (1995)
 Embrapa research (TFP):

    national programs

    regional centers
1970/85
56

46

 Evenson & Avila (1995)
Embrapa Grain Research:

    soybeans

    maize

    rice

    wheat
1978/92


40

58

37

40

 Oliveira & Santos (1997)
Goat Research Center 
1984-93
24

 Vilela, Morelli & Makishima (1997)
Vegetables Research Center: carrots research
1977-96
36

 Pereira & Santos (1998)
Cotton Research Center 
1975/96
15

 Almeida, Avila & Wetzel (2000) 
Embrapa Research:  

    soybeans varieties improvement
1980/97
69

 Ambrosi  (2000)
Wheat Research Center 
1986/97
88-143

 Almeida & Yokoyama (2001)
Embrapa Research:  

    upland rice varieties improvement
1977/95
93-115

Source: Avila & Souza (2002)


Complementing this experience is important to show other studies developed during the same period but not directly link to the Embrapa system. Table 3 shows these independent studies on the impact assessment of agricultural research, in general, also based on Marshall's concept of economic surplus. The set of studies also includes studies using aggregate production functions (Silva, 1984; Pinazza, 1984; and Ayres, 1985), while others use decomposition methods (Evenson, 1982; Evenson & Cruz, 1989) to compute the benefits and evaluate the return of agricultural research in Brazil. 


The values of the rates of return reported in Tables 1-3, estimated in each one of these 53 Brazilian agricultural research impact studies, indicated a very high profitability of the investments in agricultural research activities in Brazil. In general, in the literature, a real internal rate of return over 25 or 30 percent would be considered an excellent return on investment, a limit that is inferior to almost all evaluations reported in the Brazilian studies. Median rates of return are shown in Figure 1 for various world regions, including Brazil.

This paper summarized the diversified set of economic impact assessment studies developed at Embrapa, by its own researchers and by specialized external economists. There are strong evidences that impact assessment studies are really important to strength Embrapa's institutional image in the context of the Brazilian society. 

Table 3 - Brazilian Agricultural Research Evaluation: Other Ex-post Studies

PRIVATE 
Authors
Area/Region
Period
IRR (%)

    Ayer & Schuh (1972)
 São Paulo: cotton
1924/67
77

    Monteiro (1975)
 Brazil: cocoa
1923/75
16-18

    Fonseca (1976)
 Brazil: coffee
1933/95
23-26

    Moricochi (1980)
 State São Paulo: citrus
1933/85
28-78

    Avila (1981)
 State Rio Grande do Sul: rice
1959/78
87-119

    Ribeiro (1982)
 State Minas Gerais: rice

        cotton

        soybeans
1974/81
69

48

36

    Monteiro (1985)
 States Minas Gerais & Espirito Santo: cocoa
1958/85
61-79

    Gonçalves, Souza &

        Rezende (1989)
 State São Paulo: rice
1876/88
85-95

    Cançado Júnior, Lima & 

        Rufino (2000)
 State Minas Gerais: State research
1874/97
32

PRIVATE 
   Authors
Area/Region
Period
MIRR (*)

    Evenson (1982)
 Brazil: aggregated
1966/79
69

    Silva (1984)
 Brazil: aggregated
1970/80
60

    Pinazza et al. (1984)
 State São Paulo: sugar-cane 
1972/82
35

    Ayres (1985)
 Brazil – Soybeans: Aggregated
      Paraná

      São Paulo

      Santa Catarina

      Rio Grande Sul
1955/83
46

51

23

31

53

    Evenson & Cruz (1989a)
 Brazil: wheat
      maize

      soybeans
1966/88
39

30

50

    Evenson (1990a)
 Brazil
1970/75/80
41-141

    Evenson (1990b)
 Center-South Brazil: Field Crops

     Perennial Crops
1970/75/80
68-75

71-78
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   (*) - Marginal internal rate of return (%).


Figure 1 - Median Rates of Return on Agricultural Research and Extension by World Regions (Source: World regions - World Bank, 2001; Brazil  - Avila & Souza, 2002).

3.- RECENT EXPERIENCES – 1997/2007

Since 1997 the impact evaluation process is linked to the annual report published by Embrapa, named “Embrapa’s social balance” and where all the main results of this effort are diffused (Embrapa, 1997 to 2007). This link contributed for a better internalization of the impact assessment studies at Embrapa.

Another important step in this experience was the movement of the impact assessment process at Embrapa from a one-dimensional approach (economic) to a multidimensional approach. This change responded to an institutional demand not satisfied anymore with only economic analysis of the technologies impacts. 

The dimensions included in the new system are: economic, social, environmental and others impacts as those on knowledge advancement, capacity building and formulation of public policies (Avila et al., 2005, 2008). All of the 37 research centers are committed to this endeavor linked to the Embrapa performance measurement system since 2001. 

The main characteristics of this approach are the following: a) each one of the Embrapa center is evaluating, at least, three recent technologies and the report cover all the dimensions (economic, social, environmental, institutional building, etc.); b) each center evaluates the impact evaluation of these technologies doing surveys at farm level for two dimensions - environmental and social using Ambitec method (Rodrigues et al., 2002, 2003); c) at the economic dimension, the center team estimates the impact at national level using economic surplus method and rural extension contacts; and d) at the social dimension, level the system also includes a quantification of the additional number of jobs generated, relatively the former technology used by the farmer or agro industry (chain). 

 4.- NEW DEVELOPMENTS ON IA: WITHIN AND OUTSIDE EMBRAPA

Embrapa is permanently searching to strengthen its technical capacity 
on impact assessment. After two training events in 2004 and 2006, involving all the focal points in each center, new initiatives are planed as the following: a) organization of training events where the International workshop on methodological innovations on Impact assessment scheduled for November 2008 is the most relevant; b) interaction of the IA focal points at CGIAR centers; c) improvement of impact assessment methodologies trough Agrofuturo project, funded by the IDB (training, consultant services, research projects); and d) integration of the IA process to the other management initiatives (ex-ante, e.g..).

Another initiative to strength the IA capacity at Embrapa is the technical cooperation with the University of Campinas, in the State of São Paulo, who is leading the most important studies in the academic to evaluate agricultural research impacts, especially on other impacts (capacity building, political, etc.), also named “non-economics impacts” (Furtado, 2003).


At the international area Embrapa has been developing important IA studies in partnership with international liked with CGIAR and also with USA universities. In this cooperation process is importanto to highlight the International Food Policy Research Institute (IFPRI), Washington, DC., and the Economic Growth Center and Yale School of Forestry & Environmental Studies, at Yale University. 

Now is starting new projects involving again the IFPRI team (impact of agricultural research on poverty alleviation), but also involving other universities - Stanford University (biofuels and food security) and Columbia University (development of news skills to minimize the impact of climate change at small farmers).

All these efforts are contributing to improve the methods used to evaluate the impacts of the technologies generated by Embrapa, always looking this process in a multidimensional approach, what is the big differential of this experience when related with other instituionan working in agricultural research..

5.- INSTITUTIONAL USES OF THE IA STUDIES


One of the main characteristics of the IA system existent at Embrapa is its institutional link with the management process. Below the main uses of the impact assessment with the institution:

· IA is one of the criteria in the Performance Measurement system, in placed since 1996, where is annually evaluated the performance of the Embrapa research centers;

· IA is the main section at the Social Balance, an annual publication of Embrapa where are presented the economic, social and environmental results of the studies develops by the centers;

· Main component in the negotiations of the annual budget with the Government and Congress and also international loans used by Embrapa to strength and modernize its infra-structure and improve the research capacity involving IDB and the World Bank;

· Important support to justify new research projects (ex-ante criteria), especially those negotiate outside the Embrapa budget; and 

· Essential element to help the Embrapa employees in the annual negotiations of salaries and benefits with the Government.

6.- CHARACTERISTICS OF THE IA PROCESS AT EMBRAPA


It is important to synthesized in this document the strongest characteristics of the IA system at Embrapa that become it a distinct institution in this area in agricultural research world. Among the characteristics of this system are relevant to highlight the following: a) the effective institutional commitment of the Embrapa and centers board with the IA process; b) the use of an integrate and national network (37 centers) linked to a central evaluation unit at the headquarter (Strategy and Management Secretariat); c) the adoption of a multidimensional approach in the impact evaluation process; d) the partnerships of national and international centers of excellence to minimize the internal bias of the IA process; and e) the formal link of the IA studies formally with the management process – strategic plan, PM system, annual reports, etc.


Certainly, the success and diversity of the impact assessment studies conducted and the persistence of this system for a large period contributed decisively for the sustainability of Embrapa and by consequence for a creation of an excellent image of the institution, not only inside the country, but also at the international level.
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� - Lecture presented at the “Workshop on Rethinking Impact: Understanding the Complexity of Poverty and Change”, hold at CIAT, Cali, Colombia, in March 26-28, 2008.


� -Agricultural economist, Researcher at Secretariat of Management and Strategy, Embrapa, Brazil
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