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Abstract

This thesis discusses technological change among a group of small and
resource-poor farmers in North-East Brazil. The core of the dissertation analyses the
processes involved in the generation of a new technology and attempts to identify and
assess the socio-economic impact of such a technology upon those farmers. They live in
the Caruaru region, a semi-arid area of the Agreste of Pernambuco, and practice rain-fed
agriculture.

The nature of the technological change was carefully considered and is very
important because it was part of a new initiative involving local agricultural researchers.
After a long history of failing to provide small farmers with a relevant type of new
technology, IPA (Institute of Agricultural and Livestock Research of Pernambuco)
researchers tried to move away from what is often called the transfer-of-technology (TOT)
approach to agricultural development or a top-down, linear and researcher centred
research methodology. After adopting a Farming Systems Research (FSR) methodology
in the late 1970s, scientists together with farmers realized, among other things, that
without a higher degree of farmer participation, it would be very difficult, if at all possible,
to promote technological changes which would meet farmer's needs and improve their
livelihoods.

The case study selected illustrates that agricultural research and the processes of
generation of new technologies are anything but well defined, carefully planned and a
systematic set of actions. Agricultural research is part of a dynamic process which
involves overcoming competing world views, changing alliances and conflicting interests.
Improvisation and adaptation on the part of agricultural researchers, as well as farmer
participation, proved very important when developing a new research methodology which

appears capable of generating technologies which meet farmers’ needs.
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Farmers, not in isolation but organized in their own association which they
managed without the interference of outsiders, played a crucial role in promoting the
technological change discussed in the following chapters. Contrary to what many have
believed, the small farmers of Caruaru, like so many small farmers around the world,
possess a vast degree of knowledge or ITK (Indigenous Technological Knowledge) and
are constantly experimenting and looking for solutions for their agricultural problems.

The thesis concludes that there is scope and a large potential for participatory and
systemic/holistic forms of technological change to promote the betterment of small

farmers livelihoods in a sustainable manner.
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Figure 1.

(a) Map of the North-East Brazil highlighting the state of Pernambuco and its capital
Recife;

(b) Map of the state of Pernambuco divided into three distinct phisiographic zones
(Sertao, Agreste, Zona da Mata) displaying the municipality of Caruaru, Caruaru
(pop. 250,000; 130km west of Recife) and the Xicuru area. Xicuru, where fieldwork
for this thesis was carried out, comprises 13 villages and is located 15km away from

Caruaru.
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CHAPTER1
Three Recent Approaches to Agricultural Research and Small Farmers

in Developing Countries

1.1 Introduction

Agricultural research models which have evolved over the past century and into
the 1960s - Conventional Agricultural Research or CAR - have largely failed to provide
small farmers in developing countries with the means to increase food crops output and
productivity. The problems associated with rural poverty have remained unsolved and
living standards continue very low by any measure (Scarborough, 1997; Stewart, 1987).
As the population of these countries continues to grow at a fairly rapid pace, per capita
staple food production has declined in many countries, for example, Brazil (Chapter 2;
Homem de Melo, 1983). A FAO study (Agriculture: Toward 2000) has examined 90
developing countries and concluded that, if growth trends continued unchanged,
agricultural production and food production levels would reach worrying levels by the
year 2000: ‘half of the 90-country population would still have per capita caloric supplies
under 100% of national average requirements, and a substantial margin above 100% is
needed to ensure adequate supplies to everyone. It is in this sense that a continuation of
trends leads to alarming results’ (cited in Jahnke, 1985, p.27). Thus, there is a fundamental

need for the enhancement of domestic food production (Homem de Melo, 1985).
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By the mid-1960s, it had become clear that the emphasis on transferring existing,
often capital-intensive, modern technologie.s from the industrialized nations to developing
countries was not producing the anticipated results in terms of promoting significant
increases in agricultural production and land productivity. Besides, as indicated by Ruttan
(1985), it also became increasingly apparent by then that the rural development
programmes and technical assistance which were largely based on a presumption of
inefficient resource allocation among ‘irrational tradition-bound’ peasants had failed to
generate the expected modernization of traditional farms and did not deliver rapid growth
in agricultural output.

The response from the research establishment was the development of high-
yielding varieties (HYVs), first of maize in the late 1950s, and then of rice and wheat in
the mid-1960s (Lipton and Longhurst, 1989). The Green Revolution, as it became known,
was geared to production goals and practically disregarded the social, political and even
the broader economic consequences of its implementation. The vast majority of small
farmers in developing countries who depend on rain-fed agriculture for their livelihood
could not adopt the technological innovations on offer. Frankel (1971) and others (Griffin,
1974; Pearse, 1980) argue that the HY Vs largely benefited big farmers in irrigated areas,
while often making small farmers worse off, particularly those in rain-fed areas such as
Caruaru, North-East of Brazil, which will be the focus of this study. The results and
impact of the Green Revolution are complex and have been extensively discussed
elsewhere and, therefore, will not be dealt with here (Farmer, 1977; Pearse, 1980; Byres,
1983; George, 1986; Lipton and Longhurst, 1989).

With the realization that small farmers were not adopting the new technologies

mainly because they were unsuitable for their socio-economic circumstances came the
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proposal that technology development should be determined by farmers’ needs rather than
the preconceptions of researchers (Simmonds, 1985). Based on this principle and placing
greater emphasis on small farmer food crops and farming systems, new agricultural
research approaches have emerged: Farming Systems Research (FSR) in the 1970s and
Farmer Participatory Research (FPR) in the 1980s. As Redclift (1984, p.110) indicated,
the development of FSR was: ‘partly stimulated by the social, economic and
environmental effects of the Green Revolution’. Both methodologies are based, among
other things, on farmer participation in the research process and support for indigenous
farming practices that attempt to correct the bias toward the high-technologically-intensive
approach to agricultural research characteristic of the Green Revolution.

With that in mind, this chapter proceeds with a brief description of the
Conventional Agricultural Research approach to technology development and then
examines in more detail the contribution of Farming Systems Research and Farmer
Participatory Research. However, due to the nature of the important methodological
change promoted by IPA (Agricultural and Livestock Research Institute of Pernambuco,
Brazil) in the early 1980s, which will be explained in detail in chapter 4, the core of the
present chapter discusses FSR.

The terms ‘technology’, ‘technological innovation’ and ‘technological change’
will be used interchangeably and are broadly defined here as new crop varieties, the use of

new inputs and/or equipment and new husbandry practices.
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1.2 Conventional Agricultural Research (CAR) and Agricultural

Development

In the 1950s and early 1960s there was a wave of optimism about development
prospects for the so-called ‘developing world’. Modernisation theory (Webster, 1984)
dominated the debate about how developing countries would grow, develop or change. At
that time, these three different concepts were treated as having the same meaning (Meier
and Seers, 1985).

On the whole, development was nearly always seen as an economic phenomenon
in which rapid gains in overall per capita Gross National Product (GNP) growth would
either trickle down to the masses in the form of jobs and other economic opportunities
both in the urban and rural sector, or create the necessary conditions for the wider
distribution of the economic and social benefits of growth (Rostow, 1971). Problems of
poverty, income distribution and unemployment were of secondary importance to
achieving growth. Moreover, throughout the 1950s and 1960s, as Hall has observed, it
was largely accepted that ‘industrilization held the key to rapid economic progress and
that agriculture was relatively unimportant in promoting growth’(Hall, 1986a, p.90).

The concept of diffusion is one of the tenets of modernisation theory which, due to
its neo-evolutionist roots, suggested as a matter of fact that the path of development to be
followed by developing countries was quite a straightforward one. According to that view,
all societies would be following the same evolutional path and therefore, developing
countries would inescapably develop as well (Hoogvelt, 1984a; Webster, 1984). To put it
simply, development and rural development, for modernisation theory, meant
westernisation or economic growth. That is very much how CAR views the process of

agricultural development.
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CAR aims to promote agricultural development, or in other words, increase
agricultural output and productivity rapidly, and thus solve the basic food problem in
many developing countries through technology innovation which is considered the ‘heart
of the development process’ (Rogers, 1972, p.87). One of the basic ideas of this research
approach is that agricultural production and productivity in developing countries could be
significantly expanded as a result of the transfer of known agricultural technology from
the so-called industrialized nations to developing countries. Rogers and Shoemaker (1971)
are probably the main representatives of this research model which was consolidated in
the 1960s.

CAR is organized along disciplinary or commodity lines. It has typically been
conducted in research stations by agronomists and biological scientists under conditions
which are not representative of farmers’ fields (Gomes, 1986). Social scientists and
farmers are not normally involved in the research process. Research is carried out on-
station and then, when the new technology is ready, it is sent ‘down’ to farmers. Within
this context, the process of technology diffusion is based on a linear communication
model: messages are transferred from the source to the receiver in an unilinear fashion. In
other words, from the scientist or technician to the farmer (Souza, 1991).

CAR assumes as a fundamental requirement for transforming traditional
agriculture that farmers would need to be persuaded to modify not only their farming
practices but their ways of thinking in general. ‘In order for a nation [less developed
country] to move toward modernization, the majority of its population [peasants] must
change its life style’ (Rogers, 1969, p.21). Or, ‘Modermizing the peasant millions became
a major goal. Emphasis was placed upon communicating such ideas as the use of fertilizer

and other food-producing innovations, as well as family-planning ideas, and on securing
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their adoption’ (Rogers, 1969, p.11). Only then could farmers in the developing countries
be able to solve their problems and succeed in imp;oving their socio-economic conditions.
A rural extensionist, who is an expert in persuasive techniques, is the agent responsible for
transforming the views and behaviour of the small farmers (Souza, 1991). Thus,
persuasion is a key element of the CAR approach.

Despite the fact that technology is developed away from the farmers’ fields and
without taking into consideration their socio-economic circumstances, the assumption is
that researchers know best and that the technology on offer is the most appropriate
solution to a farmer’s problems. Thus, CAR neglects what authors such as Richards
(1990) calls ‘indigenous knowledge’ or indigenous technological knowledge (ITK) -
farmer’s accumulated knowledge (see 1.3.1).

Moreover, CAR gives no consideration to the biological and location-specific
nature of agricultural production processes. CAR lacks a balanced appreciation of the
merits and demerits of intercropping, shifting cultivation and other important components
of the complex mixed farming system of small farmers all over the world. Other important
factors leading to this complexity and also not taken into consideration by this research
approach are: unreliable input and output markets, uncertain climate, low farm incomes,
low labour productivity and heterogeneity of resources employed by the farm household
(Byerlee et al., 1980).

In spite of the efforts of agricultural researchers, in general, CAR was largely
unable to generate the technological innovations necessary to satisfy the needs and
preferences of small farmers’ complex farming systems. Some authors have blamed the
farmers themselves for not adopting the new technologies; their backwardness and

ignorance being the main obstacles to change (Boserup, 1983, cited in Abramovay, 1992).
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Rogers, for example, said that ‘available evidence seems to indicate that peasant behavior
is far from fully oriented toward rational and economic considerations’ (Rogers, 1969,
p-31). Others defended the point of view that rural extensionists are at fault or that inputs
are not available at the right time (Chagas, 1986). However, it was only more recently that
a less frequently heard explanation began to be considered and seriously acted upon. The
explanation is a simple one: ‘The recommended technologies are simply not appropriate to
farmers’ (Byerlee et al., 1980; Mellor, 1986).

There are several interrelated factors upon which the adoption of new technology
depends. Broadly speaking, farmers adopt technologies that are likely to increase their
income and satisfy their needs and preferences within the farmer’s circumstances. Farmer
circumstances being the resources available to the farmer, the type of soil and topographic
characteristics of the land being cultivated, the climate, pests and diseases and the
economic environment in which she or he operates, such as product markets (Byerlee et
al., 1980). Many of the farmer’s circumstances mentioned above do not appear to be taken
into consideration by researchers working within the CAR approach and, therefore,
CAR’s inability to generate technologies that would meet farmer’s needs should not come
as a surprise.

In addition, and probably contrary to what CAR researchers might expect, small
farmers do not necessarily try to adopt technologies that would maximize their profit or
agricultural output (Lipton and Longhurst, 1989; Clayton, 1983). Within this context,
small farmers’ objective is to minimize risks which may endanger their subsistence
supplies or cash income (CIMMYT, 1985; Branddo, 1988). Thus, small farmers aim for
reliability and stability of yield rather than profit maximization, especially if they are

practising rain-fed agriculture in a semi-arid region such as Caruaru, North-East Brazil



25

(Chapter 5). As Lipton (1986) explains, even if a farmer acts as if he or she were a
maximizer, it does not mean that he or she is actually a profit maximizer. Moreover, ‘if we
consistently assume that acting like a maximizer, under crippling constraints, is as good as
being a maximizer - then we shall conclude, quite wrongly, that here is little scope for
helping peasants to improve their traditional tools and practices. We shall be forced to
conclude that only big, expensive new investments can help. But if a man is maximizing
his efficiency in washing his face with one hand tied behind his back, it is cheaper to untie
his hand than to buy him a sponge’ (Lipton, 1986, p.260).

Small farmers in Caruaru agree with Lipton’s view when he suggested that small
farmers would soon be out of business if they tried to behaved as profit maximizers (as
assumed by Schultz, 1964) under the conditions in which they often have to farm. Given
all the uncertainties and risks involved in small farmers activities, Lipton (1968) seems to
be right in saying that small farmers are ‘optimizers’ and are constantly trying to balance
the goal of increasing output and profit with minimizing risks and guaranteeing the
survival of their families. On many occasions, therefore, small farmers do not adopt a
certain technology that might increase their farming income, in the short-term, simply
because they consider it too risky. It is a rational decision given their circumstances and

the type of technology involved.

1.2.1 The Risk Factor and the Small Farmer

Having referred to the issue of risk in the previous section, it is appropriate to

briefly consider its role in the small farmer decision-making process. Fieldwork data

collected for this thesis (see chapter 6) confirms the idea that small farmers in general, and
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of the Agreste region of Brazil in particular, are exposed to considerable risk both in
production (yield fluctuations) and in the market (price fluctuations).

Roumasset’s (1979) simple definition of risk is sufficient within the context of this
thesis: ‘In insurance parlance and in common language, risk is the probability that returns
will fall below a specific level, or below zero or some subsistence requirement’. It is
largely accepted that the small farmers of the Agreste region practising rain-fed agriculture
face serious risks due to the semi-arid conditions prevalent in the region - low annual
rainfall, sporadic intensive rainfall interspersed with unpredictable droughts, high
variability of annual rainfall, a short rainy season and poor soils with low infiltration
capacity (Queiroz, 1979). Within this environment, the risk of practising rain-fed
agriculture is further exacerbated by the cost of adopting innovations such as improved
seeds, fertilizers and agro-chemicals to control pests and diseases (see Chapter 5).

Nevertheless, it is important not to overestimate the importance of risk here
because, as could be observed during fieldwork for this study, small farmers in the
Caruaru region do not seem to be too concerned with that question. Or, as Roumasset
(1979) pointed out, researchers should avoid using the hypothesis of risk aversion to
provide an easy and often convenient way of resolving the apparent paradox that small
farmers are rational but inefficient, especially now when it has become outdated to assume
that small farmers are either irrational or lazy.

Roumasset also encourages researchers to go deeper in their analyses and try to
explain farmers’ behaviour with reference to more fundamental causes. His conclusion is
that the a priori assumption that risk aversion of low-income farmers causes serious
resource misallocation has no theoretical or empirical basis: ‘One should remain sceptical

of results that assert the importance of risk and ask whether they are explainable on other
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grounds’ (Roumasset, 1979, p.63). Roumasset’s conclusion applies to the small farmers of
the North-East of Brazil as well. That is to say, risk is a factor that influences the decision-
making process of small farmers, but is not necessarily a very important one in explaining
why farmers may reject a new technology. In the words of a farmer of the Brazilian North-
East: "We all know that agriculture is a gamble here but we will not stop" (fieldwork,
1990). Thus, farmers are not often intimidated by the risks they have to face. On the
contrary, they are willing to gamble (risk) and know well the rules of the game. As
Roumasset also suggested in his article, the widespread speculation that risk helps to
explain a farmers’ apparent reluctance to adopt a new technology is not fully justified.
There are many other reasons that provide a better explanation for that phenomenon. A
common one, for example, is that the technology does not meet the needs and
circumstances of farmers.

To illustrate the point, farmers from the Caruaru region, North-East Brazil,
surprised local researchers by not adopting a new technology for sowing manioc
(cassava). Although farmers have agreed with researchers that the new technology could
increase manioc productivity and thus output, Caruaru farmers concluded after testing the
innovation that it would not meet their needs - mainly because it was too time consuming
and the price of the final produce, manioc flour, was too low in the local market.
Fieldwork data (Chapter 6) revealed the fact that cultivators in that Brazilian region were
interested in increasing output of crops which were more profitable than manioc and,
therefore, many decided to reduce their manioc fields and use their extra time and
resources to grow more potato; to the surprise and consternation of local researchers who
expected farmers to adopt the new manioc technological change which they were trying to

introduce in the region. As it will be explained in chapters 4 and 5, cultivators in Caruaru
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were keen in adopting potato cropping - the technological change which is the focus of
this thesis - and not the new and apparently adequate manioc technology. Caruaru farmers

believe that potato is their most profitable crop.

1.3 Farming Systems Research, 1970s to Present

1.3.1 Introductory Remarks

As it will be argued in the next chapter, the economic policies of the late 1960s
and 1970s, in particular, which relied on massive technological inputs and
commercialization of agricultural produce - and that are still largely prevalent today -
could not meet the needs and preferences of small farmers. The Green Revolution, despite
some notable successes, proved to be not very advantageous for the small farmer and
highlighted the problems inherent in top-down strategies of generation and diffusion of
new agricultural technology (Dasgupta, 1977). This was also the case in Brazil as will be
explained in chapter 2.

In an attempt to overcome the limitations of the Conventional Agricultural
Research (CAR) approaches, advocates of an extended role for indigenous technical
knowledge (ITK) in agricultural research have argued against the assumptions of the CAR
model and in favour of participatory research approaches such as FSR and FPR which are
discussed below. There is a vast body of literature on ITK showing that it often holds a
comparative advantage in terms of being better adapted to eco-systems and favouring the
development of more appropriate technologies (Richards, 1990; Conklin, 1957 cited in

Howes, 1979).
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It is very important for the main idea behind this argument not to be
misunderstood. It is not being suggested that scientific knowledge has no role to play in
the development of appropriate technology nor that it should be substituted by indigenous
technical knowledge. As a matter of fact, one of the main hypotheses being put forward in
this thesis is that a research process involving the collaboration of scientists of different
areas and farmers is essential for the development of technologies that are in accordance
with farmers’ circumstances and that contribute to the welfare of the farmer.

Taking into consideration the overwhelming dominance of the knowledge of
organised science, linked to the relative power of the State in developing countries, it
becomes part of the task to achieve a partnership between researchers and farmers ‘to
transfer the power of action back to rural people, and to equip them with an adequate
understanding of what modern knowledge and technology have to offer in this respect,
without merely replacing all that is useful in their traditional knowledge by our modern
knowledge’ (Swift, 1979, p.43).

Howes (1979) suggests three areas where indigenous participation could prove
feasible and desirable. First, farmers could provide scientists with fairly precise
information on soils, vegetation, pests and so forth, saving them a lot of time and other
scarce resources (money, skilled manpower, etc.) when trying to determine the effective
resource base of a region. Secondly, ITK can be very relevant for the formation of an
effective environmental and early warning system. Indigenous observers, or farmers, are
capable of quickly alerting scientists about a number of problems that have a greater
chance of being successfully dealt with if detected soon enough. This is particularly
important in regions of developing countries such as the North-East of Brazil where

extension services are deficient and leave a great deal to be desired. Thirdly, local rural
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people could act as the ‘eyes and ears’ of science. In other words, farmers could inform
researchers about the performance of different crops, husbandry practices, and livestock,
for example, under different local conditions. These are just three of the major areas where
ITK may prove very helpful in assisting or complementing formal scientific knowledge.
These three examples are particularly important within the context of this thesis,
due to the fact that in the Caruaru region of the North-East of Brazil, where fieldwork for
this study was carried out, the local research station (IPA) is already benefiting from
taking ITK into consideration and allowing a certain degree of farmer participation in its
research work, as explained in Chapter 4. In this specific case, ITK has shown that it can
coexist and even contribute to the development of scientific knowledge which is better
prepared to generate and diffuse appropriate technologies and, therefore, to help rural

people to bring about rural development, as defined in chapter 3 (3.2).

1.3.2 An Overview

The development of this agricultural research methodology (FSR) emerged largely
from the work carried out in the 1970s by the Guatemalan Institute of Agricultural Science
and Technology (ICTA) and a few of the International Agricultural Research Centres
(IARC:s) such as the International Maize and Wheat Improvement Centre (CIMMYT) in
Mexico and the International Rice Research Institute (IRRI) in the Philippines (Clayton,
1983). Other agricultural research centres, for example, the International Centre for
Tropical Agriculture in Colombia (CIAT) and the Tropical Agricultural and Training

Centre (CATIE) in Costa Rica, were working along similar lines and therefore,
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contributed to the several distinct approaches to FSR that were developed almost
simultaneously (Jones and Wallace, 1986a, in Jones and Wallace (eds)).

Farming Systems Research (FSR) was developed mainly as a response to the poor
results of the CAR approach and to the limitations of ‘top-down’ research produced in
research stations, especially with regard to providing small farmers with the technical
means to increase and diversify their output and raise productivity. It is largely admitted
that the low levels of adoption of technological innovations generated by that traditional
methodology stem from the fact that those innovations were inappropriate to farmers’
circumstances, objectives and preferences (Simmonds, 1985; Clayton, 1983). The
rejection of improved technologies by these farmers is often based on the perception that
their own ‘traditional’ technologies are superior for their purposes (Jones and
Wallace,1986a, in Jones and Wallace (eds)).

The general aim of FSR is to ‘help improve the relevancy of agricultural research
and extension services’ (Clayton, 1983). By that, Clayton means making agricultural
research and extension respond more effectively to farmers’ preferences and priorities.
These often include higher incomes, a more reliable farming system for a preferred food
crop and reduced risk. Although FSR was first developed for use with annual crops, it has
grown into a research methodology that tries to deal with several of the important aspects
of small farm management requirements and, therefore, encompasses many different
activities such as animal and forestry production, as well as, access to credit, household

consumption preferences and off-farm employment (Gilbert, Norman and Winch, 1980).
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1.3.3 The Concept

FSR is based on two main propositions. Firstly, that effective research on
agricultural technology starts and finishes at the level of the small farmer; FSR carries out
farmer-level research through what Norman (1980) defined as a farmer/researcher
partnership in problem identification and farm-level testing of improved technologies.
Secondly, that the methodology is multidisciplinary and attempts to bring together natural
and social scientists.

In the traditional agricultural research approach (CAR) described above, research
would be conducted almost exclusively by agronomists and biologists. In contrast, FSR
teams - acknowledging the complexity not only of the agricultural reality faced by small
farmers but also the difficult social and economic (not to mention political) conditions that
surround them and which have a direct effect on the management of their agricultural
activities - propose to work in collaboration with economists and other social scientists
such as anthropologists and sociologists. According to Jones and Wallace (1986), social
scientists have already become engaged in multiple roles including research,
implementation and management of FSR projects.

In addition to farmer participation and an interdisciplinary approach to agricultural
research, several other characteristics of FSR are important in the context of this thesis:

- FSR is concerned mainly with small farmers; their circumstances and problems.
Relatively homogeneous groups of farmers are identified as the clients of research in
specific agro-climatic zones. Farmers’ circumstances being the resources available to the
farmer, the type of soil and topographic characteristics of the land being cultivated, the

climate, pests and diseases and the economic environment in which she or he operates,
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such as product markets (Byerlee et al., 1980).‘

- FSR works within a ‘holistic’ farming systems framework. The farming system
is the complex arrangement of soils, water resources, crops, livestock, labour, and other
resources and characteristics within an environmental setting that the farm family manages
in accordance with its preferences, capabilities and available technologies (Shaner, Phillip
and Schmehl, 1982).

- FSR is strongly focused on applied (‘downstream’) research. It is an empirical,
problem-solving approach to research that is also concerned with finding ways of ensuring
that there are effective linkages to influence basic (‘upstream’) research.

- FSR involves on-farm research, surveys (technical and socio-economic),
specifically designed field workshops and other communication methods (Biggs, 1985).

The term FSR is often misunderstood and means different things to people with
dissimilar backgrounds and training. However, the most significant characteristic of the
different FSR approaches is - according to Jones and Wallace (1986) - their intention to
carry on their research work outside the experimental station.

One of the main reasons that motivated researchers to leave the research station is
the assumption that, by working with farmers under ‘real’/local conditions (of soil,
rainfall, pest, etc.), they would be able to identify constraints specific to their target
population defined in terms not only of their agronomic conditions but also in terms of
their socio-economic and cultural conditions as well. Once they had identified the
constraints, with the participation of farmers, research efforts would have a higher

probability of developing technologies that would meet farmer’s needs.
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1.3.4 Farmer Participation

The issue of farmers’ participation in the process of generation and diffusion of
agricultural technology is not new. It gradually gained in importance as FSR began to
consolidate itself as a research approach in the 1970s, and as an increasing number of case
studies from different parts of the developing world showed that agricultural research
approaches involving farmers which took their indigenous technical knowledge (ITK) into
consideration were more likely to be successful in providing farmers with the necessary
technology than research based on the top-down transfer-of-technology paradigm (Horton,
1986). However, the issue of farmer participation in the agricultural research process
remains an area of debate, especially as far as FSR literature is concerned. There is no
consensus among advocates over the administration of participatory research (Oasa and
Swanson, 1986).

The extent and form of farmer participation, as well as determining the moment
during the research process (e.g. at diagnosis, design, technology development, testing,
verification and diffusion) when farmers should be called upon to co-operate with
scientists, has been largely neglected. The kind of idealized notion of participation that
Midgley et al. (1986) referred to as being present in the social development literature is
also a common feature in FSR. While lacking in specificity about the nature of the
farmer/researcher partnership and how it would work in practice, many writers appear to
treat participation as a panacea (Chambers and Jiggins, 1986).

Despite the widespread use of the concept of participation in most FSR literature,

it is probably a fair comment to say that participation is often used as a means to
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legitimate what in practice are top-down research approaches. In this context, participation
means that farmers provide their physical labour and land while researchers design the
whole experiment, give detailed instructions abdut the way it should be implemented and
are responsible for the evaluation as well. Nelson and Wright (1997), among others, refer
to these types of practices as ‘participation as a means’, or a way used by researchers or
policy-makers to ‘accomplish the aims of a project more efficiently, effectively or
cheaply’ (Nelson and Wright, 1997a, p.1). This concept, participation as a means, is
opposed to ‘participation as an end’ where farmers are in control of the process of
technology generation. There are many ways of defining participation as Fernandes et al.
(1991) remind us, however, the actions or practices which may be classified under the
label ‘participation as a means’ do not fit any of them. ‘Different levels and types of
participation exist, from local contributions to development programmes to active
participation in decision-making by the local population’ (Fernindes et al., 1991, p.61).
Even in cases where farmers are involved in the diagnostic phase of the research
process and in testing technologies, it is possible to observe that the form of consultation
carried out by researchers does not necessarily result in farmers effectively participating in
the design of trials nor in the evaluation of their results. Consultation is aimed largely at
helping researchers to reach their own interpretation of farmers’ needs and problems. As
Ashby has observed, researchers are constantly delaying the moment in the sequence of
research activities when farmer participation is considered important. Methodologies for
involving farmers in on-farm testing of agricultural technologies conventionally defined
farmer participation ‘as the implementation of management operations for farm trials
which compare a few alternative technologies quite late in the process of identifying

recommendations’ (Ashby, 1987, p.235).
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To end this section, it is a very important to be aware and alert to the fact that it is
not enough to give farmers a certain space for them to participate in the research process if
their views are not respected, if their ITK is not taken into consideration and if they are not
treated like partners in a very difficult undertaking: the promotion of rural development. It
may also be necessary as was suggested by Swift (1979), among others, to create new
institutional channels for releasing the creative abilities of rural people in a financially
feasible way so that the few successful cases might be replicated on a larger scale and in

the foreseeable future (Tendler, 1993).

1.3.5 Implementation

In practice, FSR methodology may be difficult to implement. This is not only
because of the complexity of the processes involved, but also because it requires the
identification of farmers capable and willing to communicate to the researcher their
perceptions about the new technology being tested and its potential usefulness and
applicability.

In addition, and perhaps even more impbrtantly, is the fact that researchers are not
trained nor used to working in partnership with small farmers. They very often put their
own priorities first and the farmer’s welfare a poor second. It has also proved difficult for
them to accept and to overcome the limitations of the conventional research methodology
in which they are steeped and with which they are used to working. In practice, it is still
probably only a minority of researchers/biological scientists who have recognised the

value of farmers’ participation in the research process and the value of indigenous
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technical knowledge, or farmers’ own accumulated knowledge. Very often, researchers
and rural extensionists are prepared and equipped to carry on their work in a way that is
incompatible with many of the ideas which form the backbone of FSR, such as farmer
participation, or the idea of a mutual learning process where both sides would learn from
each other and together towards the solution of farmers’ problems. Natural science
researchers also have difficulties in working together with their colleagues from the social
sciences, as observed in detail by Rhoades, Horton and Booth (1986).

Despite FSR rhetoric, researchers have shown a limited disposition to learn from
the farmers themselves. Little dialogue has been taking place and it would perhaps not be
incorrect to say that researchers have a long way to go to become genuinely committed to
practising FSR. As Chambers (1979, p.1) suggests, it is still commonly assumed that
‘science-based knowledge is sophisticated, advanced and valid and, conversely, that
whatever rural people may know will be unsystematic, imprecise, superficial and often
plain wrong’.

The practical difficulties of successfully implementing FSR become more evident
when the fact is taken into consideration that small farmers themselves have been having
difficulties in embracing this research approach. Even when farmers are not suspicious of
researchers’ intentions and are honestly trying to work with them, farmers still face the
obvious problems of communicating and trying to work with someone who, as Paulo
Freire (1979) has observed, is trained not to communicate with them but to persuade them
about how they should change their farming activities in order to be commercially
successful.

The educational process that needs to take place in order for the FSR approach to

be fully implemented and have a chance of working is far from being achieved. In many
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respects, FSR still resembles the process of ‘domestication’ (domestificagdo) of the
farmers which was very well described by Freire (1979). Chambers (1986) also addresses
this issue when describing the behaviour of the ‘outsiders’ (researchers) in determining not
only the farmer’s priorities but the solution to their problems. In sum, carrying out
research with farmer participation, as will be shown in chapters 4 and 5 with regard to the
small farmers of North-East Brazil, ‘requires high levels of creativity and flexibility,
especially at the field level. Researchers must not only be willing to look at new problems,
but also be able to adapt research methods to the farmers’ production system and take

ecological, economic and social organisational factors into account’ (Fernandez, 1991,

p-91).

1.3.6 Further Differences between FSR and CAR

With respect to FSR, the intention of natural scientists and agronomists was not
only to ‘jump the fence of the research station’ and take their trials to farmers' fields, but
also to work together with farmers under their own local conditions. CAR, on the other
hand, tends to focus on optimal production conditions, whereas farmers - and small
farmers in particular - do not work under those optimal or near optimal conditions. FSR,
therefore, aims to develop a technology that may display less yield potential than would be
recommended by the conventional approach, but one that is implementable and still
profitable at the farm level (Oasa and Swanson, 1986).

An important difference between FSR and CAR that also deserves to be
underlined is that the former treats concepts and procedures for planning technologies for

a single crop within the farmers’ total cropping system, and not in isolation. Even when
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looking more closely at technologies for a specific crop, FSR examines the farming
system as a whole, or as mentioned above, in a ‘holistic’ manner, in order to detect
important interactions which may influence the particular crop under consideration;
interactions among crops, interactions between crops and other enterprises and possible
interactions between the household and environmental factors beyond the household’s
control. Therefore, FSR contrasts sharply with the single commodity or single resource
orientation, which is a main feature of CAR. Conventional research separates tasks into
progressively narrower subject areas to be studied more or less independently, and then
evaluates results by standards within the discipline, and not by their contribution to
farmers' goals (Shaner, Phillip and Schmehl, 1982).

Another significant difference between the two research methodologies being
discussed here is that FSR focuses on farming systems which are predominantly
subsistence-oriented and of relatively low productivity. Therefore, food crop production
technology has been the main focus of FSR, whereas CAR has concentrated on export

crops, which are rarely cultivated by small farmers.

1.4 Farmer Participatory Research

1.4.1 Introduction

As a development of FSR, and as part of the continuing process carried out by

farmers to achieve sustainable agricultural development, new research approaches have

emerged in the 1980s. A small minority of agricultural research scientists, social scientists

and fieldworkers in non-government organizations (NGOs) have been finding new ways
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of collaborating with small farmers, and demonstrating that there are other methods of
identifying priorities and developing and testing technologies. Many labels have been used
to describe these research approaches: ‘Farmer-back-to-farmer’ (Rhoades and Booth,
1982); ‘Farmer-first-and-last’ (Chambers and Ghildyal, 1985); ‘Farmer Participatory
Research’ (Farrington and Martin, 1988a). These will be grouped here under the heading
of Farmer Participatory Research (FPR).

According to Farrington and Martin (1988a) and many others, Farmer
Participatory Research (FPR) is a research method complementary to those currently
available in problem-oriented agricultural research. It is an iterative process which defies
adherence to a strict sequence of activities and in which farmers and researchers from
different areas (such as biology, sociology, economics and anthropology) work in
partnership. As in the case of FSR, there is no one method of doing FPR that can be held
up as a single model and, therefore, different approaches should be tolerated. The IDS
(Institute of Development Studies, University of Sussex) Workshop in 1987 on "Farmers
and Agricultural Research: Complementary Methods" concluded that different methods
should be encouraged, and pointed out the complementarity that exists between several
participatory methods such as, innovator workshops, systems diagrams, and on-farm
experiments (IDS Workshop, 1989). As a result of this complementarity and depending on
the resources available to researchers and farmers, as well as local social and
environmental conditions, a varying mix and sequence of methods can be used.

The main difference between FPR and FSR resides perhaps in the degree of farmer
participation in the research process. FPR is highly participatory in character; farmers and
researchers are supposed to really act as equal partners. Furthermore, in comparison with

FSR, FPR adds more flexibility to the research process: researchers consult with farmers
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throughout the research process and change the design wherever necessary (Okali,
Sumberg and Farrington, 1994).

In addition, FPR should not be seen as a substitute for basic research developed
inside research stations. Despite possible misunderstandings, basic research designed to
generate new understanding of biological processes (on-station and in-laboratory research)
is still considered indispensable. On-farm and on-station research are not in competition,
and efforts should be made for them to be complementary (Rhoades and Booth, 1982).
Norman and his colleagues also emphasised the necessity of improving the connections
between research involving farmers’ groups and experimental stations, in order to ensure
that experiments done in each context produce results of mutual value (Norman et
al.,1989). The complementary roles of different types of research were well presented by
Galt at the 1987 IDS Workshop on "Farmers and Agricultural Research: Complementary
Methods" (cited in Chambers et. al., 1989, p.158).

To sum up, supporting farmers’ own innovations, increasing and fostering their
participation in agricultural research, giving their agendas priority and promoting what
Chambers (1986) called ‘reversals’ (as opposed to the conventional approach) - all these
are central elements of this new approach to agricultural technology development. In
principle, FPR, instead of starting with the problems, priorities, knowledge and analysis of
scientists, starts with the problems, priorities, knowledge and analysis of farmers. Instead
of the scientists as the main or only experimenter, the farmer is now considered an
important experimenter and persuasion is not a means of technological diffusion.

FPR was an important improvement to the conventional research approach (CAR)
and appears to have resulted in a more relevant process of agricultural technology

development for small scale producers. However, researchers and agencies established to
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promote agricultural development tend to disregard the fact that experimenting is an
important and intrinsic part of farming and, therefore, of the small farmer’s life. As a
consequence, small farmers continue to be treated, basically, as adopters of technologies
developed by outsiders. Their knowledge, experience and potential to participate and
collaborate in formal agricultural research and extension remain largely unexplored.
Experiences in FPR try to readdress this issue, as the many case studies reported in
Haverkort et al.(1991) and Chambers et al. (1989) suggest.

Before exploring in more detail the role farmers play in FPR, it is necessary to
make it very clear that, despite their farmer focus, proponents of FPR are not suggesting
that scientists have no positive contribution to give to farmers and to the research process.
Neither is FPR advocating the rejection of modern technology as a means of solving small
farmers’ problems. ‘Complex, capital-using technology has had, and will continue to
have, important applications in attacking rural deprivation’ (Chambers, 1986, p.175). Even
very sophisticated technology, such as satellite-sensing have proved useful for small
farmers. In one particular case, this modern technology allowed scientists to discover
underground water resources in semi-arid areas of rain-fed agriculture in North-East Brazil
(CPATSA, fieldwork interviews, 1989).

Nevertheless, the FPR emphasis is clear: ‘to posit that farmers’ knowledge,
inventiveness and experimentation have long been undervalued and that farmers and
scientists can and should be partners in the real and full sense of that word in the research

and extension process’ (Rhoades, 1989, p.4, in Chambers et al.(eds)).
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1.4.2 The Researcher’s Role and Farmer Participation

There is no common agreement with regard to the exact role that farmers and
scientists should play in FPR. One of the most radical views advocates that researchers
should be no more than consultants to farmers (Chambers, 1997). Thus, according to
Chambers and Jiggins (1986), farmers would play the major role and would be responsible
for all decisions in the research process. Contrary to what happens in FSR, farmers would
not only be in charge of testing innovations, but perhaps more importantly, farmers would
be in command of the design, the full conduct of research and evaluation as well.

Farrington and Martin (1988b) appear to present a more balanced view of the
researcher’s role in FPR. They do not accept the view that researchers should play only a
secondary role in the research process, and find it unrealistic to assume that farmers’
knowledge would be broad enough to allow them to take into consideration all the
available technological alternatives. They suggest no fixed roles for farmers and
researchers, adding that in practice their contribution will depend on three factors. First,
the purpose and character of the investigation. Second, the extent to which researchers’
knowledge can be applied to the problem in question; and third, the relevance of ITK to
the problem.

Farrington and Martin also argue that Chambers and Jiggins’ views neglect an
important contribution of researchers, that is: ‘researchers’ ability to analyse and quantify
interactions observed in the field so as to incorporate them into the wider body of
scientific knowledge, and to draw from this knowledge those elements bearing on the
problem in hand’ (Farrington and Martin, 1988b, p.250).

Despite differences in opinion with regard to the researcher’s role in FPR, there
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seems to be little disagreement that a critical component is the partnership between
researchers and farmers. A partnership, nevertheless, that may assume many different
forms depending on the degree of farmer participation in the research process.

Biggs (cited in Farrington and Martin, 1988a, p.30) suggests four categories, based
on the degree of interaction, in an attempt to classify field experience with farmer
participation. They are as follows: (a) contract, (b) consultative, (c) collaborative, (d)
collegiate. The contract type of relationship between farmer and researcher is typical of
what is being called here CAR. FSR may be associated with the consultative and
collaborative types of interaction, while FPR is characterized by a collegiate type of
relationship.

In the contract (a) type of research, farmers participate only in an indirect or minor
way. In order to test the technologies that were developed on-station under farmers’
conditions, researchers may borrow or hire the farmers’ land, and in some cases their
family services, and set up their own experiments. All decisions are taken by researchers.

In consultative cases (b), farmers’ views begin to be taken into consideration. In
order to find out more about farmers’ farming practices, objectives and perhaps economic
situation, researchers do consult with farmers. However, researchers maintain a superior
attitude and, in spite of exchanging ideas with farmers about the design, conduct and
evaluation of trials, researchers still take the bulk of decisions.

Collaborative (c) experiments involve a deeper and more intense contact between
researchers and farmers through most phases of the research process. Farmers’ views and
feedback help shape the development of technologies and the way trials are planned and
conducted.

Farmers’ participation in the research process is even greater in the collegiate
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category (d). Farmers are respected and treated as equal partners throughout the research
process, from diagnosis to dissemination. ITK is incorporated into the research process.
Moreover, farmers are encouraged to carry out experimentation and evaluation of trials,

together with scientists.

1.4.3 Destructive and Constructive Participation

There is one aspect of the concept of participation that is largely neglected and
needs be taken into consideration due to its importance for the implementation of both
FSR and FPR. Very often the concept of farmer participation in the process of agricultural
research is treated as innately good. FSR and FPR implicitly or explicitly appear to
assume that participation is always constructive and automatically leads to the solving of
farmer’s problems.

However, as Bunch (1991, p.31) appropriately reminds us: ‘participation can
divide and tear down as well as unite and build up’. Thus, two types of participation can
be distinguished: destructive participation and constructive participation. They may occur
not only between farmer and researcher but also among farmers and among researchers
themselves.

Destructive participation may assume many forms and is likely to pose many
obstacles to the formation of a researcher/farmer partnership capable of producing the
necessary technological changes to satisfy small farmers’ needs. For example, when
researchers choose a number of farmers to be their partners without allowing the local

community or farmer’s organisation to participate in the selection of candidates,
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participatory research may have disastrous effects. On-farm experiments may be
maliciously interfered with; factions can easily develop and research processes may be
disrupted. In similar circumstances, farmers collaborating with researchers may become
isolated from the rest of the community because of jealousy or rivalries, among other
things, and dissemination of technology will be impaired.

Types of participation that involve payments of salaries to certain farmers or give-
aways (such as selected seeds, fertilizers, farming equipment, etc.) also tend to produce
undesirable results that lead to non-adoption of new technologies. The same result can
easily occur when farmers are invited to participate in the research process as partners and
are given nothing but orders to follow or when their opinions and suggestions are merely
ignored by researchers. Farmers’ organizations attempting to work in a participatory way
may fall apart due to favouritism or even lack of experience at taking group decisions. In
all these instances and many others, destructive participation is likely to breed distrust and
mutual recrimination and lead to failures.

Constructive participation, on the other hand, is carried out in an atmosphere of
mutual respect and companionship. It is non-paternalistic in character and implies that
researchers support farmers in order to increase their capacity to manage change in their
farming system. It often starts with farmers actively participating in the identification of
problems and research priorities and advances through the different phases of the process
of generation of new technologies up to dissemination. It ultimately results in the
development and adoption of technologies that satisfy small farmers’ needs. However, no
absolute guarantees can be given that the research process will succeed because even well-
made decisions may lead to failure.

In addition, constructive participation is part of a learning process that develops
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gradually over time and needs to be nourished by both researchers and farmers, especially
because the distance between the reality of the researcher and the farmer in developing
countries tends to be very large indeed. A great deal of effort, understanding, creativity,
honesty and communication skills (how to speak in public, how to make constructive
criticisms, etc.) is necessary to bridge this gap. This learning process is often taken for
granted by FSR and FPR. Thus, there is very little discussion about the skills and
strategies needed to build the partnership between farmers and researchers. Ways of
developing it further are absent from the main body of the agricultural participatory
research literature.

In practice, a constructive interaction between farmers and researchers does not
happen automatically, as is often suggested in the literature. It is particularly difficult to
achieve because it involves two different groups of people working together. In the case of
Caruaru in North-East Brazil, which will be explained in detail later (Chapter 4 and 5),
researchers are mainly middle class, urban citizens with university degrees while small
farmers are very poor, rural people with very little formal education, 33% being illiterate
(fieldwork, 1990). Both groups have very different interests and life expectations and even
their common language or, the language they speak (portuguese), is not necessarily the
‘same’. It is not the same in the sense that researchers’ ‘agronomic’ language proved very
difficult for farmers to fully comprehend and vice versa. In chapters 4 and 5 there are a
few examples which illustrate well this point and, therefore, they will not be repeated here.
Furthermore, researchers from different areas like biology, anthropology, sociology and
economics do not normally work together as a team as proposed by FPR and also FSR.
Rhoades, Horton and Booth (1986) provide a detailed and very interesting account of the

problems faced by an interdisciplinary team of researchers at the International Potato
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Centre (CIP) in Peru when trying to work as a team. The authors admit the fact, although
their interaction eventually leads to synthesis and synergism: ‘we spend an enormous
amount of time in what we euphemistically call “constructive conflict” which at the
moment it occurs can be deeply personal and difficult interaction’ (1986, p.22).

Farmers may also find it difficult to organize themselves in a group and openly
discuss their problems and needs before meeting with the research team. In many cultures
small farmers work in a fairly individualistic manner and, therefore, it cannot be easy for
them to start co-operating and working with each other. In the case of the small farmers of
Caruaru, who are the focus of this study, farmers did manage to overcome their personal
differences and created a farmer’s association (Chapter 5) which played a very important
and positive role in the search and development of technological innovations which would

meet their needs and improve their livelihoods (Chapter 6).

1.4.4  Farmer Experimentation

Supporting farmers’ experiments and development of innovations is very
important especially when we take into consideration what Bunch (1989) views as a
nearly universal assumption which, until recently, drastically limited the effectiveness of
agricultural development efforts throughout the developing world. The basic assumption
behind most technological solutions presented to farmers is that increases in productivity
achieved through the successful adoption of technological innovation will be maintained
indefinitely. However, in the forever changing world of agriculture a solution for a
problem today will not last indefinitely. New diseases and pests may arrive in an area

where they did not previously exist, pests develop resistance, soil fertility tends to
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decrease with environmental degradation, important inputs may become unavailable to
farmers, new ones appear in the market and seeds degenerate with time. These changes,
and many others that may be triggered by agro-climatic changes for instance, will force
farmers to seek new answers for problems that could be considered finally solved by
researchers. A productive agriculture does require a constantly changing mix of
technologies and inputs and, therefore, experimentation and development.

Three major different types of farmer experiments can be distinguished: (a)
curiosity experiments; (b) problem-solving experiments and (c) adaptation experiments
(Rhoades and Bebbington, 1991). Fieldwork carried out in North-East Brazil for this
thesis revealed that these three kinds of experiments are common practice among small
farmers:

(a) Curiosity experiments

Small farmers, like most human beings, are curious and keen to try out new ideas.
As an example, small farmers in North-East Brazil, without taking any risks, would
separate a small area of their backyard to experiment with new varieties of potato seed
that they could find in the market or to fertilise a few rows of their potato crop in a
different way to that which they used to, or which was being officially recommended by
the scientists. Although these experiments could have a very practical application, they
were largely fuelled by the farmers’ own curiosity.

(b) Problem-solving experiments

Contrary to what many scientists believe, farmers do not tend to look at their
problems in a fatalistic way, nor do they passively take them for granted. Through
constant experimentation and by observing what their fellow farmers are doing, they often

try to find solutions to their problems. Tests are always carried out on a small scale and, if
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successful, they will gradually be expanded. Several individuals of the same group of
Brazilian farmers in this research project were, for example, carefully trying intercropping
sorghum with their potato crop in order to overcome their fodder shortage and make the
most of the fertilized potato fields. Some would introduce the sorghum after 30 days,
others after 45 or 60 days. Different spacing was also being tried in order not to sacrifice
potato output and to facilitate the potato harvest. Researches had not thought about this
option.

(c) Adaptation experiments

After having received a new technology from researchers or extension workers,
farmers are likely to attempt two types of experiments: testing an unknown component
technology within a known environment; and testing a known technology within an
unknown environment, such as a different type of land.

It is the process of small-scale experimentation carried out by farmers and their
capacity to innovate, experiment and adapt that Bunch (1989) argues must be supported
and further developed by FPR approaches. In his view, this is probably the only practical
alternative open to small farmers to respond to the constant changes that are natural to
agriculture and, thus, carry their production on to steadily higher levels. The resulting self-
sustainability of development is probably the most important but not the only reason
behind the idea of strengthening the small-scale experimentation capacity of farmers
proposed by Bunch. There are other advantages that can be gained from small-scale
experimentation:

First, by avoiding large scale experiments farmers can minimize their risks and
avoid substantial losses that may very easily pose a serious threat to their families'

livelihoods. Technologies that are inappropriate to farmers' conditions or an incorrect
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understanding of the new technology are two common causes of failed experiments that
farmers are well aware of and like to avoid, particularly on a large scale.

Secondly, small-scale experiments allow farmers to test several different
technologies in a single agricultural year and still keep the level of risk low. Instead, if
farmers decided to change their entire crop, for example, they would only be able to try
out one new technology.

Thirdly, the introduction of small-scale experiments facilitates assessment of the
impact of the new technology. Comparing the results of the new technology with the
traditional in the same field enables farmers to better understand the possible changes in
performance that may arise.

Fourthly, researchers and extensionists trying to diffuse new technologies tend to
face less resistance from farmers when small-scale experiments are suggested. Farmers,
especially those involved in participatory research, are quite keen to try out different
technologies in a controlled and gradual way that will not risk the well-being of their
families. The loss of a small fraction of a farmer’s field is unlikely to cause resentment and
lead to the loss of the scientist’s credibility and prestige. As farmers increase
experimentation, researchers will have a much better opportunity to learn about the
technologies being tested and about the necessary adaptations to local conditions. And ‘the
more researchers encourage farmer participation and present scientific knowledge in a
form which they can absorb, the more powerful will become the capacity of farmers to
adapt technology to their circumstances’ (Farrington, 1988, p.272).

Thus, the result of the process of small-scale experimentation is an increased

quality and range of technologies available to small farmers (Chapter 5).
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1.5 Final Remarks

The three agricultural research approaches discussed here reveal a clear movement
towards on-farm research (research on farmers’ fields) and increased farmer participation
in all phases of the research process: from problem identification to dissemination of
technology. They also show that research has become increasingly systemic and location-
specific.

This trend appears to be the result of a concerted effort aimed at generating
agricultural technologies that would satisfy the needs and preferences of small farmers’
complex farming system. An effort prompted by the realization that CAR methods are
largely unable to offer answers to the technological problems faced by small farmers.

Evidence from around the world seems to confirm the hypothesis that participatory
research approaches such as FSR and FPR would be more able to satisfy small farmers
and contribute to the promotion of rural development. The present study of small
cultivators in North-East Brazil aims to examine the hypothesis that participatory research
can generate technologies that would have positive socio-economic impacts as far as small

farmers are concerned.
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Chapter 2
The Brazilian Agricultural Sector After the Second World War: An

Overview

2.1 Introductory Remarks

It is generally accepted that the performance of the agricultural sector in Brazil
throughout the postwar period was fairly good or at least satisfactory in terms of overall
output growth. Despite the sector’s low levels of productivity and technological
development, the lack of infrastructure, the very pronounced regional disparities and
discriminatory Government policies, many studies have shown that the aggregate record
of output growth of the agricultural sector improved continuously (Nicholls, 1971 and
1972; Graham, Gauthier and Barros, 1987). Some of these studies also point out that in
relation to the five classic functions of agriculture, the sector has not done badly. The five
functions are: (a) providing increased supply of food and raw materials to meet the needs
of the secondary sector; (b) generating foreign exchange via export production; (c)
providing a net flow of capital to finance a considerable part of the requirements for
infrastructure and industrial growth; (d) freeing labour resources from the rural areas in
order to promote industrialization at low costs; (e) creating a market for goods from the
secondary sector (Albuquerque, 1984 and 1985; Paiva, 1979; Castro, 1977; Johnston and
Mellor, 1961).

However, what is often not sufficiently emphasized is the very specific context in

which Brazil’s agricultural performance could be described by the World Bank as one of
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the best in the world (World Bank, 1982). This judgement ignores the social consequences
of the modernization process and its broader impact upon the agricultural sector itself. The
promotion of the economic and social well-being of all those involved in the rural sector,
particularly the low income groups have not been considered (Abramovay, 1984). Small
farmers, the focus of this work, were largely disregarded despite the fact that they are
responsible for the production of a significant percentage of the main staple food crops in
Brazil (Chapters 3 and 7).

A recent study carried out by the International Fund for Agricultural Development
(AFAD, 1992, cited in Graziano da Silva, 1996, p.184) involving 144 developing countries
shows that Brazil is one of the worse countries in a rural poverty ranking. Brazil came in
sixth place, with 73% of its rural population living under the poverty line. Only Bolivia
(97%), Malawi (90%), Bangladesh (86%), Zambia (80%) and Peru (75%) presented
figures that were no better than Brazil’s. Moreover, in most developing countries in this
study rural poverty is decreasing, while in Brazil the percentage of rural poor increased
from 65% in 1965 to 73% in 1988 (Graziano da Silva, 1995).

One of the main aims of this chapter is both to describe the performance of
Brazilian agriculture in the postwar period and show the limitations of the optimistic point
of view mentioned above about the agricultural sector’s achievements. A few alternative
ways of looking at the performance of the agricultural sector will also be presented. It is,
nevertheless, beyond the scope of this study to provide a detailed or complete analysis of
such a vast, complex and controversial issue. This approach, however, may help us
comprehend the reasons why small farmers received little support from both the Brazilian
Government and also from agricultural research (Chapter 1).

Besides, in order to better understand the changes experienced by the agricultural

sector, it is necessary to consider the broader context of Brazilian political economy of this
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period and how agriculture fits into it. It then gradually becomes clearer that several of the
difficulties that the sector had to face during the period in question were directly related to
the overall development strategy adopted by the Brazilian State. A brief discussion of the
main characteristics of Brazilian political economy and its effects on agriculture forms the
first section of this chapter. In the second section, the agricultural modernization process
is examined in some detail. Then, the influence of the National Security Ideology upon the
sector is discussed. The last section, before the closing remarks, concerns the performance
of the agricultural sector itself. Together these sections provide the reader a general
context in which small farmers of the North-East and local researchers from IPA are

inserted and, thus, put into perspective the changes promoted by them (Chapter 4 and 5).

2.2 Brazilian Political Economy After the Second World War and the Role
of Agriculture

The Brazilian Government, like many other Latin American and Third World
countries after World War II, engaged in a programme of modernization based almost
exclusively on a strategy of industrialization. Import Substitution Industrialization (ISI)
was chosen as the principal source of stimulus for industrial growth until approximately
the mid-1960s (Collier, 1979; Hirschman, 1967; Tavares, 1982). Within this new
developmental context, the agricultural sector, once the engine of growth of the Brazilian
economy (Frederico, 1985; Villela and Suzigan, 1977) was now mainly considered a mere
source of financing and input to the industrial sector (Paiva, Schattan and Freitas, 1973).

ISI assumed, to a large extent, that industrialization alone would bring about

progress and economic development. Explicit or implicit in the development model
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adopted was the belief that ISI, stimulated by a moderate and selective protection policy,
was an economically sound policy for achieving economic growth which would remove
Brazil from the group of underdeveloped countries. ISI was also expected to help correct
an existing tendency to foreign constraint on development resulting from the low elasticity
of demand for imports of primary product by the developed countries, compared with the
high elasticity of demand of developing countries for manufactured products from the
developed world (Meier and Seers, 1985).

The assumption that economic growth in itself would eventually correct great
income disparities through the play of market forces was an integral part of the
developmental model adopted in Brazil. Optimism was widespread particularly in the
1950s and early 1960s. Optimism in the sense that the complex task of developing the
underdeveloped countries, removing poverty and improving the living standards of the
masses was considered a relatively easy task (Bhagwati, 1985). Remarkable as it may
now seem, this is what most development economists believed in during the early postwar
years.

The new bureaucratic-authoritarian political regime that emerged in Brazil after
the 1964 military coup led to a new model of economic development which would move
away from the ISI policy orientation with its emphasis on the expansion of heavy industry
and on the formation of infrastructure for the production of durable goods. One of the key
features of this model that Cardoso (1973) called ‘associate-dependent development’ is a
new and more complex international division of labour based on income concentration
and the relative increase in poverty. The Brazilian Government, through various means
such as credit, fiscal and income policies fostered the process of income concentration
with the aim of producing a demand profile that would satisfy the plans of multinational

corporations (MNCs) and attract them to the country (Furtado, 1973).
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Third World countries were no longer seen only as importers of manufactured
goods and exporters of primary products. Some of them, Brazil for example, were
experiencing a high degree of industrialization - part of a process of internationalization of
the internal market in which multinational corporations play an important role (Cardoso
and Faletto, 1984). Despite being responsible for less than ten per cent of the Brazilian
Gross National Product (GNP) in the mid-1970s, Bacha has shown that MNCs have in
fact been the growth pole for the whole economy and the agent responsible for the
diffusion of innovation (Bacha, 1978). MNCs control activities which rely mainly on
technical progress such as the production of durable goods and equipment in general.
They have also increasingly penetrated the food industry for supplying upper income
groups. Domestic capital is concentrated in the production of non-durable goods whereas
the State has an important participation in the production of intermediate products
(Furtado, 1973).

Foreign capital, previously an external force whose interests were believed to be
represented internally by compradores and agrarian exporters, now operated locally
sharing with domestic capital the intention of continuing to develop local industry (Evans,
1979). After the mid-1960s the older ruling sectors, including the latifundiarios, lost their
relative power position in the total structure of political forces because the entire economic
system became closely linked to the international capitalist system of production. The
incorporation of Brazil into the international capitalist system, after the mid-1960s,
resulted in the ‘triple alliance’ - a complex alliance between elite local capital,
international capital and State capital (Evans, 1979).

A primary objective of this new process of accumulation was to increase the
economy’s productivity, including that of agriculture. In practice, it did not represent a

break with the past, in the sense that many of the contradictions produced by the previous
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growth model remained basically unchanged; especially those created by the exclusion of
the vast majority of the Brazilian population from participation in the development
process (Oliveira, 1986; Abramovay et al., 1984; Bieri, de Janvry and Schmitz, 1972).
According to official statistics (IBGE, 1984), approximately two-thirds of the Brazilian
labour force had an income that placed them below the poverty line in 1983. In the North-
East region this figure is far higher, 78,6 per cent (Jaguaribe et. al, 1986). Thus, it is
argued, the internal dynamics of the triple alliance constrained the State in such a way that
it became virtually impossible to adopt a development strategy which could more
equitably distribute the benefits of industrialization (Evans, 1979; Cardoso and Faletto,
1984).

Distributive ideas were put aside and the policies intended to raise agricultural
productivity and output have not involved any significant change in the very unequal land
ownership and income distribution structure. Land ownership data for Brazil as a whole
reveals a high degree of land concentration. Data from the Agricultural Census show that
in 1960, for example, 50% of the total number of rural establishments (the smaller units)
occupied only 3.1% of the total agricultural land, whereas, one per cent of the total
number of those properties (the larger ones) occupied no less than 44,5% of the total area.
In 1970, these figures were 2.9% and 43.1%, respectively (Graziano da Silva, 1982, p.51).
In 1985 those statistics continued to display the huge inequalities which characterize the
Brazilian society. Fifty per cent of the total number of establishments occupied only 2.3%
of the productive land, while 1% of the larger rural properties detained 43.7% of the total
agricultural area (IBGE,1987) (1).

Income distribution figures for Brazil also indicate a high degree of concentration.
In the 1970s, Brazil experienced a dramatic increase in income concentration in the rural

sector (Bacha, 1978a; Hoffmann, 1988). The richer ten per cent of the labour force



59

employed in the agricultural sector detained 34.7% of the total income in 1970. This
figure jumped to 47.7% in 1980. During the same period, the income share of the poorest
50% dropped from 24,2% to 17.9 per cent (Graziano da Silva, 1996). Thus, income
inequalities increased despite claims that absolute poverty levels in the rural sector
decreased in the 1970s. The rich became richer, but the poor became less poor it is argued
(Hoffmann, 1988).

However, the countryside became relatively less poor in the 1970s largely because
it expelled the poorest of the poor to the cities. It was believed that more welfare-oriented
policies would have threatened the whole of the elite consensus on which industrialization
was based. It would also have created conflict with the growth strategies of multinational
corporations which depended on income concentration (Evans, 1979). In the 1980s, the
perversity of the Brazilian development model became even more apparent: income
inequalities continued to increase while the rural poor got poorer (Graziano da Silva,
1996).

As far as agriculture itself is concerned, no particular strategy was designed or
implemented to develop the sector in the long-term. It is widely accepted that Brazil did
not have a long-term strategy of agricultural' development and lacked a consistent set of
policies that would promote the modernization of that sector during the period under
consideration (Accarini, 1987; Manoel, 1986; Dossa, 1983). Agriculture was largely
reacting and adapting to changes in the secondary sector of the economy. Agricultural
policies were short-term in character and showed little continuity. These policies were
often implemented only when necessary to overcome a major conjunctural problem
caused by variable weather conditions (flood, drought or frost, for example), inflationary
pressures, changes in supply conditions and/or domestic political interests (Dias and

Lopes, 1982; Manoel, 1986).
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The modernization model adopted in Brazil after World War II penalized the
agricultural sector, impairing the incentive to produce, damaging the growth of
productivity and the generation and adoption of technology (Blumenschein, 1984; Alves
and Pastore, 1978). CAR (Conventional Agricultural Research) fitted well into this model
which promoted industrialization, especially due to its emphasis on export crops capable
of generating foreign exchange that could easily be transferred from the primary sector
and the use of modern industrial inputs that might be produced domestically (Chapter 1).
In order to accomplish rapid industrial development and promote the transfer of resources
from agriculture to industry, a number of policies were brought into action: an overvalued
exchange rate, price controls, export taxes and quotas on unprocessed goods and tariff
protection for domestic industries (Schuh, 1970).

The State policy of an overvalued exchange rate and export quotas, particularly
before 1963, discouraged agricultural exports and was not fully compensated by certain
selected agricultural imports such as tractors and machinery (Veiga, 1975). Nevertheless,
Brazilian exports continued to be highly dependent on agricultural commodities such as
sugar, cocoa, cotton and particularly coffee. Only after 1965 did coffee export earnings
decrease to less than 50% of Brazil’s total foreign exchange income (Homem de Melo,
1979).

The agricultural export sector opposed the draining of income towards industry
and forced many concessions out of the Government on different occasions. Special
policies for coffee, sugar and cocoa and subsidies for imports of modern inputs were
examples of these concessions which are said to have softened the export sector’s
dissatisfaction towards the economic model being pursued by the authorities (Bergsman
and Candau, 1969). It is very likely that ECLA’s (United Nations Commission for Latin

America) or Prebisch’s ideas about the limited developmental scope for agricultural
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exports may have influenced Brazilian policy-makers and contributed to this bias against
agricultural exports (Prebisch, 1985). At the same time, ill administered price controls,
mainly aimed at benefiting urban consumers and facilitating ISI, inhibited the expansion
of staple food production for the domestic market (World Bank, 1983; Graham, Gauthier
and Barros, 1987).

Contrary to what is generally admitted, the industrial policies of the 1960s appear
to have penalised the agricultural sector more than in the 1950s (Veiga, 1975). In the
1970s, subsidized credit proved not to be an appropriate form of compensation to farmers
and, therefore, did not offset the discriminatory trade and exchange-rate policies that
turned the terms of trade against agriculture. The minimum price policy and the provision
of subsidized credit (negative real interest rates in many cases) that the Government
allegedly used to repair the damage to the agricultural sector had little impact. In the
1980s, orthodox macro-economic policy geared to tackle the debt crisis (Arida, 1983)
resulted in a reform of the rural credit system which was then drastically reduced.
Following what was probably a World Bank recommendation, the Brazilian Government
adopted a strategy to support domestic food production which favoured the use of
guaranteed minimum prices (Rezende, 1989). This strategy was not very successful and as
Homem de Melo (1985) also explained, these new measures were not sufficient to reverse
the historical trends of declining availability of staple food crops.

It is worthwhile stressing the point that the most important policy instrument used
by the Government to promote agricultural development from 1965 to 1980 - rural credit -
only benefited a minority of agricultural producers (Sayad, 1980). Rural credit was
concentrated by size of landholding, by crop and by geographical region (Goodman,
1986). Thus, it contributed instead to the rise in inflation and acted as a regressive

instrument for the distribution of income in rural Brazil. According to the Agricultural



62

Census of 1970, only 11% of all agricultural producers were reached by institutional
loans. That figure may have gone up to 20% after a decade in which the total credit
available to agriculture increased considerably. Nevertheless, it is estimated that the bulk
of the credit was concentrated in not more than four per cent of the total number of
agricultural producers (Graham, Gauthier and Barros, 1987). Given the number of options
open to these large farmers and considering both the higher risk involved in many
agricultural activities and its lower rates of return, it is likely that a good share of
production credit was diverted away from the agricultural sector, particularly after the
development of the financial market (Sayad, 1980).

The heavy emphasis on industrialization promoted by State policies resulted in the
re-allocation of resources in favour of the secondary sector (Mello, 1982). This is clearly

shown in Table 2.1 on the composition by sectors of Brazil's Net Domestic Product

(NDP).

Table 2.1. Composition of Brazilian Net Domestic Product (%) by Sectors, Brazil.

Year Agriculture Industry Commerce Others
1947 27.6 19.9 194 33.1
1950 26.6 23.5 18.0 31.9
1955 25.1 244 16.3 342
1960 225 25.2 15.1 37.2
1965 159 325 15.1 36.5
1970 10.1 359 15.6 384
1975 11.0 37.1 17.1 34.8
1980 13.0 34.0 16.1 36.9

Source: IBRE/FGV. Adapted from Albuquerque, 1985, p.3.
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The share of agriculture in the NDP fell sharply during the postwar period. From
27.6% in 1947, to 22.5% in 1960 and to 10.1% in 1970. It then increased slightly to 13.0%
in 1980 - only half of the 1947 level. At the same time, industry's share of the NDP
increased steadily until the mid-1970s from 19.9% in 1947 to 35.9% in 1970 and then
dropped to 34.0% in 1980. The share of the tertiary sector remained fairly stable
throughout the period at around 50.0% of the NDP. A similar indicator, GNP (Gross
National Product, at factor cost), reveals that the share of agriculture and industry
remained virtually the same in the 1980s and 1990s. It was 13.3% and 34.4% in 1995,
respectively (EIU, 1997).

In Brazil, excessive income concentration, especially since the early 1960s as
shown by Langoni (1973), meant lower than average income-elasticities of demand for
agricultural products. That contributed to the sharp decline of agricultural participation in
the national product shown in Table 2.1. The poorest 50% of the total population share
only 13,6% of the total income (in 1983), whereas ten per cent of Brazilians who belong
to the richest group command 46,2% of total income (Jaguaribe et al., 1986).

Nevertheless, despite the negative impact of income concentration on the overall
development of Brazilian agriculture, Albuquerque (1985) concluded that factors other
than the worsening of income distribution were more important in explaining the decline
of the agricultural share in the national product. Factors such as the growth rate of income
itself, the low elasticity of demand for agricultural products and changes in the export
markets are considered to have a greater bearing on the declining share of agriculture
shown in Table 2.1.

The special emphasis that the Brazilian Government placed on industrialization
after World War II is also reflected in the annual growth rate of agriculture and industry

as indicated in Table 2.2. During most of this period industrial growth rates were more
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than double those of agriculture.

Table 2.2. Annual Growth Rates (%) of the Real Product by Sectors, Brazil.

Year Agriculture  Industry Real National Product
1947-50 4.3 12.0 6.8
1951-54 4.5 7.2 6.8
1955-58 4.2 9.9 6.5
1959-62 5.8 10.0 7.7
1963-66 32 3.1 3.1
1967-70 4.7 10.1 8.2

Source: Adapted from Sorj, 1980, p.15.

The conclusion must be that the development of the rural sector was clearly
thought secondary throughout the postwar years given the assumptions of the
developmental model being followed by the Brazilian Government and discussed earlier
on. Historical evidence reveals that the relevance of the agricultural sector diminishes as a
country develops. However, it does not suggest that the sector should be treated with
disregard or penalized as was the case in Brazil. The decrease in importance of agriculture
is relative, since in absolute terms it is still a necessary and crucial part of Brazilian
development. As regards the labour force, for example, the agricultural sector still
employed 30% of those in work in Brazil in the early 1980s whereas, in most developed
countries, its share is less than six per cent (Alves and Contini, 1988). This percentage
continued approximately the same in the 1990s. The agricultural sector is still the biggest

employer in Brazil (EIU, 1997).
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2.3 Modernization of the Agricultural Sector

The mid-1960s is considered by many an important watershed in the process of
modernization of Brazil’s agriculture. Before discussing in more detail the relatively
profound and significant changes that occurred in the agricultural sector from the mid-
1960s onwards, I shall briefly describe the situation prior to that and attempt to identify
some of the main factors and/or policies that affected the pace of the agricultural
modernization process. Despite the selective nature and broad focus of this approach, it is
hoped that it might contribute to the understanding of the complex transformations that

took place in Brazilian agriculture in the more recent past.

2.3.1 From the Postwar Years to the Mid-1960s

The pace of modernization of the agricultural sector during this period was fairly
slow (Schuh, 1975). By modemization of the agricultural sector is meant the
intensification of capital accumulation in agriculture, or to quote Graziano da Silva and
Kohl (1984, p.123): ‘The diminishing influence of natural factors (climate, soil fertility,
biological variations) in the productive process which enhances control of capital; and the
more effective subordination of labour to capital through the latter’s increasing control of
the intensity and rhythm of work and through corresponding modifications in employment
relations’.

The only significant exception occurred in the state of S3o Paulo which developed
a relatively modern, economically efficient and more productive agriculture. It alone

produced approximately 30% of the total Brazilian agricultural output in the mid-1960s.
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In Brazil as a whole productivity levels were very low and the use of tractors, agricultural
machinery and other modern inputs such as fertilizers, pesticides and herbicides were not
only negligible but also to a large extent applied incorrectly (Martine and Garcia, 1987).
Moreover, modernization of agricultural production was actually limited to selected areas
and a few crops in the South/Southeast of the country that could benefit, among other
things, from agricultural research, credit, imported tractors, fertilizers and some technical
assistance (Graham, Gauthier and Barros, 1987; Goodman and Redclift, 1981).

Regional disparities were immense. In the South, output and technical levels were
rapidly increasing, particularly in Parand and Rio Grande do Sul. The process of
modernization in this region was being largely stimulated by the growth of export crops -
first coffee and then soybean - and the replacing of extensive cattle-ranching by
commercial crops such as rice, wheat and soybean. In the Southeast, higher levels of
capitalization and technological development had been achieved, especially in Sdo Paulo.
In sharp contrast, the North-East region is characterized by very low levels of both
capitalization and technical innovation. The latifiindio-minifindio complex is still
dominant with its disappointingly low productivity. The Centre-West is an agricultural
frontier that expanded gradually in the early part of the period and then more quickly
through large scale production of soybean, maize, rice and cattle, all subsidized by the
State. As regards the North, this area showed few signs of agricultural modernization until
the mid-1960s. It is an area of recent settlement (Graziano da Silva and Kohl, 1984;
Martins, 1984).

It was estimated that not more than five per cent of Brazilian farmers used
commercial fertilizers in the early 1960s and that only about 12 per cent of the nutrients
being removed from the soil were being replaced. The consumption of fertilizers was

heavily concentrated in the state of Sdo Paulo and in export and cash crops such as coffee
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and sugar-cane (Graziano da Silva, 1982). Domestic production of fertilizers was still low
and increasing consumption was probably made more difficult given the high prices of
imported fertilizers. High prices that were mainly a result of policy-makers’ attempt to
protect new local industries.

The figures indicating a rapid increase in the use of tractors in the 1950s are
misleading due to the small base and, therefore, do not represent a relevant modernization
of the sector. The numbers of tractors being used in Brazil increased dramatically in the
1960s but even in this case, the ratio of tractors per area cultivated is said to have been
quite low (Schuh, 1973).

Very little technological progress was actually achieved during the period under
consideration. Agricultural output expansion was almost exclusively achieved by the
increase of the cultivated area. Approximately 90% of total output increase, during the
period from 1948-50 to 1967-69, could be attributed to a mere horizontal expansion of
production. Continuing a process that started in the 1940s and intensified in the 1950s, the
expansion of the agricultural frontier was a vital force promoting the growth of the sector,
particularly in the state of Parand. Parani contributed with 20% of the new land under
cultivation and absorbed 23% of the new rural population. Despite the fact that the main
migration movement was from the North-East and Minas Gerais to S3o Paulo and Parani
(1,350,000), Sorj (1980, p.17-18) points out that a relatively high number of people was
gradually moving to Goiés (542,000) and Mato Grosso (257,000) in the 1950s and then,
probably more speedily in the 1960s after the construction of Brasilia, the new Brazilian
capital.

In sum, Government policies aimed at expanding the agricultural frontier and total
output horizontally and not through higher productivity itself. Productivity levels - both of

labour and land - were fairly low by any standard and virtually have not improved in any
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relevant manner up to the mid-1960s but for a few particular crops in a;eas within the
more advanced agricultural states of Brazil.

The poor educational level coupled with widespread lack of capitalization of the
vast majority of the Brazilian rural population were important contributors to the small
qualitative change verified in the agricultural sector. Investments in human resources were
not seriously considered by policy-makers as a means of achieving a more eﬁicieht and
prosperous agriculture not even after Schultz's claims about the allocative efficiency of
traditional agriculture and the need to develop human resources through education
(Schultz, 1964).

Income levels and real wages in rural Brazil remained poor despite the economic
growth experienced during the period under review and also acted as a brake on the
process of agricultural modernization. High land concentration is also said to be largely
responsible for the low technological content of Brazilian agriculture and its overall
backward character. (Furtado, 1982). A very clear and simple indication of this
backwardness lies in the fact that even the use of animal power was still very limited at
that time.

Agricultural research and rural extension are both important variables affecting the
modernization of the agricultural sector that need to be included in the discussion in order
to enable a better understanding of the fairly slow pace and restricted nature of that
modernization up to the mid-1960s. Not surprisingly, the lack of modernization mentioned
before coincided, in a large extent, with very low levels of investment in agricultural
research and rural extension services and also with the paucity of policies in this area
(Alves and Contini, 1988).

Agricultural development efforts throughout the world, particularly in the 1950s

and 1960s, strongly emphasized the direct transfer of technology from high income
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countries to the Third World (Staatz and Eicher, 1985). The assumption that rural
development could be aéhieved through the direct transfer of Western technology to
developing countries was also dominant in Brazil and, in many respects, did not help the
creation and development of domestic research centres.

The promotion and effectiveness of the American model of agricultural extension
was also taken for granted. Despite the gradual expansion of the extension services during
most of the 1960s, very little positive results could be found (Nicholls, 1975). The lack of
capital available for research and the severe shortage of qualified personnel were further
serious constraints on the promotion of agricultural research and extension services and
perhaps another good illustration of the Government's neglect of agriculture.

In spite of experiencing a relative revival after 1960, public investment in
research that was negligible in the 1950s, continued to be a serious obstacle to the
modernization of the agricultural sector at least until the mid-1970s. Real expenditures on
agricultural research declined during the 1950s and early 1960s (World Bank, 1983). Once
again the exception is S3o Paulo, which was far more advanced in terms of agricultural
research than the rest of Brazil and, therefore, could not serve as a parameter for what was
happening in Brazil as a whole (Nicholls, 1975; Alves and Contini, 1988). The number of
research workers itself illustrates this disparity. The Instituto Agron6mico de Campinas
(TAC), not the only research institute in S3o Paulo, had 547 researchers vis-a-vis 424 in all
federal research institutes in 1965 (Homem de Melo, 1979).

Moreover, only a small number of crops was benefiting from research being
carried out throughout the country, as already indicated in chapter 1. The bias in favour of
export crops such as coffee, sugar-cane and cotton was very evident (Monteiro, 1985;
Homem de Melo, 1980). Surveying the distribution of research results published in the

research journal of the IAC during 1941/56, one finds that coffee, sugar-cane and cotton
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accounted for 47% of the publications while important food crops such as rice, beans and
manioc accounted for only seven per cent (Homem de Melo, 1979). Although not
representative of the whole of Brazil, such a survey clearly shows where the research
effort was concentrated. Undoubtedly, staple food crops, largely in the hands of small
producers, were largely ignored. No research strategy was designed or implemented to
deal with problems facing small farming systems.

As far as the extension service is concerned, the picture is not very different from
the one described above for agricultural research. The bulk of the extension service was
concentrated in cash crops and export crops cultivated mainly by large and better-off
farmers, while food producers received very little attention on the part of rural
extensionists. The reality and goals, particularly of the small farmer, were not taken into
account. The approach was top-down and coercive with no room for dialogue. As
explained by Hall: ‘Agricultural extension has traditionally been dominated by the notion
that the easiest way of improving agricultural productivity is to unilaterally inject
knowledge on an individual, face-to-face basis using external agents trained in distant
colleges’(Hall, 1986b, p.77). The presence of what Chambers called ‘outsider's bias’ could
easily be observed (Chambers, 1986). Extensionists often came from the urban centres
with pre-conceived ideas about the nature of the problems in the rural areas that did not
correspond well to the local reality. They were ready to implement solutions to those
problems without questioning the quality of their own propositions and ignoring most of
their consequences.

In addition to what was said above and in chapter 1 regarding the limitations of the
research model (CAR) adopted in Brazil, it is worth mentioning a couple of other factors
which had a negative impact on Brazil’s agricultural research effort. The abundance of

land and labour seems to have retarded the generation and adoption of new technologies
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and, thus, hindered the process of development of the agricultural sector (Pastore, Alves
and Rizzieri 1974; Graziano da Silva, 1982).

In conclusion, the lack of an efficient system of agricultural research and rural
extension together with poor rural education, widespread lack of capitalization and
technification, income and land concentration, low rural wages and the Government’s
attitude towards the agricultural sector explain, to a large extent, the backward nature of
Brazil’s agriculture until the mid-1960s; and also the dramatic situation of small
producers and the vast majority of the rural population whose level of living were

appalling by any standard.

2.3.2 The Modermization of the Agricultural Sector After the Mid-1960s

A number of significant changes affecting the agricultural sector followed the
1964 military coup. In essence it represented, for the Brazilian agricultural sector, a move
away from the extensive output growth model to a new model of rural production that was
much more capital-intensive, highly internationalized and geared towards increasing the
productivity of Brazilian agriculture. In other words, the new Government adopted a
strategy that ‘moved gradually but decisively from frontier occupation to the capitalization
of the rural production process via state-subsidized investment policies, principally rural
credit programmes’ (Goodman, Sorj and Wilkinson, 1984).

There is a consensus that rural credit was chosen by the State as the main policy
instrument to stimulate productivity gains and technical innovation in agriculture. The
greater availability of credit in the early 1960s was significantly expanded after 1968 as

was well documented by Sayad (1980). In comparison with rural credit, other Government
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initiatives such as the minimum price programme, agricultural research and rural
extension services continued to play a minor role in promoting the modernization of the
sector up to 1980. The National System of Rural Credit created in 1964-65 fostered a
multitude of institutional credit programmes covering production, marketing and
investment activities - at negative interest rates in many cases - that boosted
mechanization and the use of many other modern inputs. Below, Table 2.3 displays both
the rapid growth of the credit-product ratio, especially after 1968 and the increase in the

share of rural credit itself.

Table 2.3. Rural Credit Indicators, Brazil 1951-74.

Year Rural Credit Rural Credit
Rural Product Total Credit
1951 8.67 6.12
1955 12.47 9.85
1960 15.20 10.21
1964 19.55 10.96
1965 22.06 10.51
1968 22.39 20.78
1969 28.87 25.98
1970 36.62 26.54
1971 36.61 26.97
1972 38.78 2744
1973 40.15 27.72
1974 41.75 29.40

Source: IBGE. Adapted from Homem de Melo, 1979, p.32.

The participation of the small farmers (less than 100 hectares) in total credit was
fairly limited: less than one-third of the total value of loans in 1975. The example of the
tractor industry below illustrates the claim that rural credit was concentrated in the hands
of larger farmers due to their capacity to offer more collateral and because of their easy
access to the banking system, which naturally selected less risky borrowers (Shiki, 1991).

The tractor industry, dominated by the big MNCs, was one of the agro-industries
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that largely benefited from the new policies adopted by the Brazilian Government and
helped in promoting the relative modernization of agriculture after the mid-1960s.
Production started in 1960 with only 37 units. In 1967 the number of tractors produced in
Brazil increased to 6,223 units and then to 10,048 in 1970. In 1975, 56,928 units were
produced locally. The share of imported tractors that represented 99.7% of total supply in
1960 was continuously reduced (Martine and Garcia, 1987, p.28).

A large proportion of the stock of tractors is concentrated in the South and
Southeast. In 1970, S3o Paulo and Rio Grande do Sul together had 65% of all tractors in
Brazil. This figure was reduced to 50% in 1977 while at the same time the combined share
of Paran4 and Minas Gerais increased from 18 to 29 per cent (World Bank, 1983, p.63).

Below, Table 2.4 shows the regional distribution of the use of tractors in Brazil
from 1970 to 1980. The very unequal distribution is evident from the figures. In 1970,
approximately 50% of all tractors could be found in the Southeast. Nearly 90% of the
tractors were in the Southeast and South. The three other regions of Brazil accounted for
just over ten per cent. During the 1970s it is possible to observe a relatively rapid increase
in the number of tractors being used throughout Brazil. In a decade when the purchase of
tractors and other agricultural machinery was heavily subsidized the total number of

tractors increased by 364,821 units or 220 per cent.

Table 2.4. The Use of Tractors (units) in Brazilian Agriculture by Region, 1970-1980.

Region 1970 % 1975 % 1980 %

North L,127 0.7 1,733 0.5 5,825 1.1
North-East 7,281 44 15,074 4.7 33,590 6.3
Southeast 82,517 49.7 131,881 40.8 198,809 37.5
South 64,605 38.9 145,393 45.0 230,334 434

Source: Adapted from Martine and Garcia, 1987, p.29.
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The immense regional disparities referred to in the previous section were
maintained if not intensified. And so was the bias in favour of export crops and large
farmers, particularly in the South and Southeast. Quantitative export controls were
eliminated and a much more liberal trade policy was followed after 1967. A crawling-peg
foreign exchange system was introduced and helped to reduce the taxation on exports
caused by the overvaluation of the Brazilian currency (World Bank, 1982). The favourable
international prices and increasing world trade of the early 1970s, combined with other
export incentives, resulted in a rapid growth of Brazil’s agricultural exports.

The highly concentrated nature of the process of agricultural modernization may
also be observed through the use of chemical and biological inputs both by crops and
regions. As in the case of tractors, consumption of fertilizers grew very rapidly from 1970
onwards; rural credit played an important role in stimulating this demand. However, only
six crops absorbed almost 75% of the total fertilizer consumption during 1975-77. There is
no doubt that export and cash crops and not food crops were among those that used
fertilizers the most. Soybean was the main user with 21% of the total followed by
sugar-cane (15%), wheat (11%), coffee (10%) and then rice and corn with approximately
eight per cent each. Regionally, by the late 1970s, more than 60% of total fertilizer
consumption was concentrated in the Southeast and Centre-West. A quarter of the total
amount was used in the South while the remaining ten per cent or so was consumed in the
North and North-East of Brazil (World Bank, 1983).

Two more Government initiatives aimed at accelerating and deepening the
modernization of agriculture after 1964 will be briefly discussed below. Firstly, the
minimum price programme and secondly, research and rural extension. The minimum
price programme, created in 1943, was intended to promote the development of

agricultural activities through the reduction of uncertainties facing farmers at the start of
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every new planting season and, therefore, stimulate investment and production levels. The
programme expanded and in the early 1980s included some 42 commodities (coffee,
sugar-cane, cocoa and wheat are not included) (Shiki, 1991). According to a World Bank
report (1983), little is known - empirically - about the effects of the programme. The
typical lack of consistency and short-term character of Government policies together with
the frequent late announcements of the minimum price and lack of storage capacity
seriously reduced the usefulness of such a programme.

By the early 1970s, the Government finally admitted that the existing agricultural
research system was both inefficient and insufficient to attend the needs of the sector.
Brazil, as many other countries that enjoyed the possibility of expanding agricultural
output by simply bringing more land into production (at low cost), had until then
postponed the development of a strong research system. The creation of EMBRAPA
(Empresa Brasileira de Pesquisa Agropecudria or Brazilian Agricultural and Livestock
Research Company), which was explained in detail elsewhere (Macedo, 1997; Aguiar,
1986) and EMATER (Empresa Brasileira de Assisténcia Técnica e Extensdo Rural or
Technical Assistance and Rural Extension Company) in 1973 was intended to drastically
reorganize investment in agricultural technology in a number of different crops and
environments (Pastore, Alves and Rizzieri, 1974; Alves and Contini, 1988). Some partial
breakthroughs were achieved in several soybean and black bean varieties and in mixed
farming systems in the Cerrado region. However, as was pointed out, the long gestation
period of agricultural research meant that the results of these investments were only
beginning to materialize in the late 1970s and early 1980s (Barros and Graham, 1978).
With regard to rural extension services its achievements after the mid-1960s do not seem
to have been significantly different from those already discussed for the previous period.

In spite of what many have said about the dramatic changes that occurred within
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the Brazilian agricultural sector, it is still possible to qualify them as partial and fairly
limited. Only a small percentage of Brazilian farmers are among those who could be
called modem and capitalized. Or in other words, only a minority have achieved high
productivity levels and became economically efficient. Of a total of 5.8 million rural
establishments in existence in Brazil in 1985, approximately 90% or 5.3 million of these
rural properties occupied areas smaller than 100 hectares (ha) in size (IBGE, 1987). The
vast majority of these rural establishments belong to resource-poor small farmers whose
technological level is very low. However, it was in these properties smaller than 100
hectares in size that 54% of the total area cultivated with permanent crops in 1985 was
grown. The main crops in this case are coffee, cotton, cocoa, oranges and banana. In
relation to temporary crops - maize, rice, beans, sugar-cane and soybean - this statistics is
approximately 50% (IBGE, 1987).

The technological level of Brazilian agriculture is very low and leaves much to be
desired. Not even cheaper biological technologies have been utilized in Brazil as a whole.
The same is also true with regard to the use of animal power. The majority of farmers still
depend almost entirely on their own physical strength, a simple hoe and their traditional
knowledge. Only seven per cent of all farming establishments had tractors in 1980; less
than five per cent had sowing machines and not more than two per cent had any type of
mechanical harvester (Martine and Garcia, 1987, p.32). According to data from the 1985
Agricultural Census (IBGE, 1991), the last to be published so far, the situation does not
appear to have improved. Less than 10% of the total number of rural establishments in
Brazil owned a tractor in 1985 when the total number of this important farming equipment
reached the figure of 665,280 units. The large historical regional disparity still persist:
only six per cent or 41,727 of those tractors were found in the North-East (4,821 units in

the state of Pernambuco). Nearly 80% of all tractors could be found in the rural
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establishments in the South (43%) and Southeast (36%). Moreover, only a third of all
establishments utilized fertilizer (31% used organic and 26% chemical) and 55% used
agro-chemicals in 1985. The figures for the North-East region of Brazil are six per cent
and 19.5%, respectively. Among a total of 5,8 million rural establishments, a mere 13%
carried out soil conservation practices and only 10% used contour cultivation in 1985 - a
clear illustration of the very low technological level of the Brazilian agricultural sector.

The level of productivity of land, labour and capital continues to be low despite
some localized improvements (Pastore, Rizziere and Barros, 1975). The highly
concentrated landownership structure has shown little signs of changing and constitutes a
major obstacle to the development of many regions (Leal, 1986; Martins, 1984). The very
low per capita income of the vast majority of agricultural producers was also not affected
by the transformations that occurred within the sector during the postwar years. More than
70 per cent of families in the rural areas were receiving less than half the minimum wage
per capita and, therefore, living below the absolute poverty of line in the mid-1980s
(Hoffmann, 1988). The small producer and a significant proportion of medium sized ones
and particularly those producing staple food crops were hardly touched by the policies that
are said to have modernized the Brazilian agricultural scene (Graziano da Silva, 1982;
Ferreira Irmdo, 1984).

It is true that in the 1980s the sector as a whole was very different from what it was
in the early postwar years. By the end of the 1970s, agriculture had become more
diversified and capitalized with mechanization and tractorization being more widespread
and productivity levels higher. However, this new agricultural sector does not represent
well the Brazilian agriculture as a whole but mainly certain areas of the South and
Southeast of the country. It is in these areas that productivity has increased most and

where fertilizer and other modem inputs are being used more commonly in a wider
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number of crops as it was shown.

In conclusion, the modernization experienced by Brazilian agriculture after the
mid-1960s was a localized and complex phenomenon that needs to be treated carefully. It
is worthwhile emphasizing here that, contrary to one of the main declared objectives of the
Government’s rural credit policy, i.e. the promotion of the small farmers, the bulk of the
credit available certainly have not reached the smallholder or other groups of rural poor
such as tenants, share-croppers, moradores and volantes (Nobrega, 1985; Sayad, 1980). As
rural credit was the principal instrument chosen by policy-makers to rapidly modernize the
Brazilian agricultural sector after the mid-1960s, it is only natural that the degree of
modemization actually achieved should be limited in scope. Moreover, income and land
distribution patterns deteriorated during the period. Very appropriately, Graziano da Silva
(1982) refers to the process of modernization of the Brazilian agriculture as ‘painful
modernization’ (modernizagdo dolorosa); painful due to its negative impact upon the

poorer groups of society and its slow speed.

2.4 The Origins of the Transition and the National Security Ideology

The origins of the transition from agricultural development based on frontier
occupation to the capitalization of the rural production process described in the previous
section may be found largely in the food supply crisis and rural social unrest of the late
1950s and early 1960s.

Real domestic price increases for staple food crops - rice, beans, manioc, maize,
sugar-cane and many animal food products - prompted the Government to seek new

instruments to stimulate food supply and control inflation. It also alerted the authorities
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and ruling classes to the dangers of continuing with the same growth model. In the
countryside, a social movement called Ligas Camponesas (Peasant Leagues)(2) mobilized
a large number of small farmers and rural workers in the late 1950s and early 1960s. The
movement, which had very close links with the Communist Party (PCB), was in favour of
a radical land reform and, thus, raised many concerns, especially among the landed elite of
the North-East (Azevédo, 1982; Bastos, 1984).

Instead of promoting the land reform considered by many as the first step towards
the development of agriculture, the Government’s strategy led to a process that became
known as ‘conservative modernization’ (Graziano da Silva, 1982). It was a strategy that
would solve the agrarian question via the consolidation of a large domestic agro-industry
without having to change the basis of the latifindio-dominated agrarian structure so
characteristic of rural Brazil. The latifindio (large estate) would be modernized but
otherwise left untouched (Goodman, 1986).

In order to better understand the reasons which led to this process of ‘painful
modernization’ of the Brazilian agricultural sector and its relative neglect vis-a-vis the
industrial sector, it is important to place it into a broader context. Thus, it is necessary to
take into consideration an aspect of Brazil’s history that is often missing from the
literature which describes the economic changes that took place after the Second World
War.

It seems that, amongst other things, the Green Revolution and the new miracle
seeds, which were an important component of the process of agricultural modernization
taking shape in Brazil, would be a good substitute for the ‘red revolution’ that appeared to
be forming in the background (Dreifuss, 1981; Alves, 1984) and a solution for the food
crisis of the early 1960s. It was, perhaps, an ingenious strategy to avoid a major shift in the

balance of power of the different social groups; but one that had a high social cost for the
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majority of the Brazilian population, particularly the rural poor.

From 1948 onwards, with the creation of the Escola Superior de Guerra (ESG) or
the Higher War College, reformist FEB officers (3) were able to develop an ideological
cohesiveness that they did not have before. Moreover, they gained a platform from which
the military could expand their goals to other sectors of society. General Cordeiro de
Farias, founder of the ESG, declared in 1949 that ESG was a means to achieve
development and national security for the country. The Higher War College rejected
laisser-faire and criticized the Marxist theory for not having considered the potential of the
State to regulate the economy. The military in Brazil identified with Keynesian economic
theory.

Furthermore, the Brazilian military embraced, enthusiastically, the American
Doctrine of National Security during the Second World War. They wanted to see a fully
developed Brazil; a world power (poténcia mundial). General Golbery do Couto e Silva,
ESG’s chief ideologue, elaborated the basic ideas received from the USA and implicit in
the Cold War (Silva, 1967). He used to argue that an indirect attack (communist) from
within was a much more real threat in Latin America than a direct attack from the Soviet
Union. General Golbery, as he was known, explained that, above all, indirect communist
aggression which capitalizes on local discontent and on the frustrations of misery and
hunger were threats which could result in insurrection or attempts to implant, though not
openly, a Government favourable to the communist ideology and, thus, constitute a grave
and urgent danger to the unity and security of the Americas and the Western World.
Golbery’s conclusions were reached before the Cuban Revolution of 1959. Its
developments only intensified ESG’s fears of the ‘communist threat’.

General Golbery has presented the Brazilian Doctrine of National Security as

being an extension of geopolitics. This Doctrine borrowed the concept of bipolarity from
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geopolitics. In other words, the nations of the world are divided into two groups:
communists and non-communists. Therefore, the world according to this view, is in a
situation of permanent total war against communist expansion (Silva, 1967).

Very significant, in the context of the present chapter, is the proposition explicit in
the Doctrine of National Security that it is not possible to have national security without
development. Furthermore, in the Brazilian National Security Doctrine, military defense,
more than anything else, is the principal objective of its economic development strategy.
Within the context of the National Security Ideology, economic development does not aim
to provide the basic material needs for the population. The development policy in-built in
the Doctrine does not consider the improvement of the standard of living of the bulk of the
Brazilian population as a priority. In the ESG’s view, economic growth and
industrialization and not questions related to agriculture, public health, low-cost housing
and primary education, for example, were the priorities (Alves, 1984).

In the 1950s, the participation of civilians became a key aspect of the programmes
of the Higher War College (Stepan, 1973a). Because ESG was concerned with all phases
of development and national security, it was felt that the Brazilian military should
‘socialize’ civilians from such fields as education, industry, communications and banking
into correct national security perspective. The Brazilian civilian elite actively participated
in the ESG: attending courses, giving lectures and participating in discussions. Well
known individuals such as Gudin, Mario Henrique Simonsen, Roberto Campos and
Delfim Netto are amongst the names of a large number of important civilians with ESG
links (Stepan, 1973a).

Both groups, military and civilian, shared the same basic ideas: promote
industrialization, reduce dependency on foreign trade and technology while focussing on

material achievement and economic modernization rather than on raising per capita
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income (Leff, 1982). According to Dreifuss (1981), the Brazilian industrial class was
national but not nationalistic. They wanted the capital and technology which would enable
them to prosper without worrying whether the country as a whole would benefit or suffer
as a result of their actions. ESG’s economic development model, which the industrialists
supported, aimed at transforming Brazil into a world power and it was understood that the
sacrifice of a few generations could be necessary (Comblin, 1978).

Brazil, thanks to its sophisticated National Security Doctrine, had taken the lead in
Latin America in preparing to fight the ‘internal enemy’. Thus, in the mid-1950s, General
Golbery was already suggesting that Brazil had to fill the ‘vias de penetragdo’ (penetration
paths or open spaces). Then, he developed the concept of ‘living boarders’. The first
suggestion (fill the open spaces) may explain, among other things, why the new capital
Brasilia was built in the early 1960s in the middle of a ‘desertic’ and remote part of the
country at that time. Open spaces needed to be occupied otherwise they could become
basis from where a communist insurgency could develop. The military could also not
admit having a capital near the coastline such as Rio de Janeiro showing concern both
with the external and internal enemy. The second suggestion, regarding the concept of
Brazil's ‘living borders’, refers to a possible communist revolution coming from Central
America that could penetrate Brazil through its extensive and unpoliced, if not
inaccessible, borders in the Amazon region.

This concept may help us understand the many uneconomic roads that were built
in the Amazon region and some of the colonization projects which were implemented in
that part of the country. DNER (National Department of Roads) admitted that many roads
built in Amazonia in the 1960s and 70s were inspired by strategic reasons and without
taking technical and economic questions into consideration. These roads were following

the guidelines contained in the Plano de Integrag@o Nacional (National Integration Plan).



83

Roads such as Transamazdnica, Manaus-Porto-Velho, and Perimetral Norte are all part of
the strategy of National Security. Within this broader context, agricultural and rural

development were not considered priorities as it has already been explained above.

2.5 The Performance of the Agricultural Sector After the Second World
War

After the end of World War II agricultural added value has expanded at an average
annual rate of approximately 4.5 per cent. The average annual physical growth rate of
output of the 21 major crops was about 7.6% for the period between 1955-1965 and
12.5% during 1966-1979. Or only 2.6% if soybean is not included (World Bank, 1983).
During the same period agriculture’s share of GNP declined from around 27% to only
11% in the early 1980s. Nevertheless, in the early 1980s agriculture still employed 30%
of the labour force and directly supported almost 40% of Brazil’s population.
Agriculture’s share of GNP increased slightly in the 1990s and reached 13.3% in 1995.
The sector is still responsible for the employment of nearly 30% of the total number of
people working in the Brazilian formal economy (EIU,1997).

Generalizations are difficult to make in the case of Brazilian agriculture due to the
very large variations in the relative performances of the major agricultural commodities
and regions. However, output growth of virtually all products derived mainly from the
expansion of the area under cultivation and not from changes in productivity levels. It is
estimated that even in the 1970s, when yield increases were more significant, over
two-thirds of the growth in output came from area expansion. It was only in the 1980s that
the nature of agricultural growth changed in a more substantial way. Land productivity

became almost the only source of expansion of cereals and oil seed output and played a
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very important role with regard to increases in output of soybean, cotton, rice, corn, and
wheat (Dias, 1988).

In summary, three main factors are behind the expansion of the agricultural sector
after the Second World War: (a) the expansion of the agricultural frontier; (b) the large
availability of rural credit; (c) the good situation of the international market for primary
commodities in the 1960s and 1970s (Albuquerque, 1985; Pastore and Barros, 1975). As it
could be appreciated from the discussion above, there are many different ways of looking
at agricultural performance. After considering its performance in relation to the expansion
of the area under cultivation, I shall briefly discuss the changes in physical output (volume
harvested) that took place during the postwar years. That will be followed by an analysis

of the role played by productivity in increasing output.

2.5.1 Expansion of the Area under Cultivation and Physical Output

In historical terms, the expansion of the area under cultivation has been the main
source of growth of Brazilian agricultural output. For the country as whole, area expansion
represented 83% of the growth of output in the 1940s, 72% in the 1950s and
approximately 65% in the 1960s (Homem de Melo, 1985, p.131). That situation did not
change significantly in the following decade despite the transformations experienced by
the sector after the mid-1960s. Two-thirds of the output increase in the 1970s can be
attributed to the expansion of the agricultural frontier (Dias, 1988). As was already
mentioned, two other factors - the great availability of subsidized rural credit and
favourable international markets - also had an important, although relatively secondary
role in explaining the relative success of agriculture after the mid-1960s (Albuquerque,

1985).
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The agricultural frontier can be divided into two groups: (1) the ‘new agricultural
areas’, including the state of Santa Catarina, Paran and what is now Mato Grosso do Sul;
(2) the “very recent agricultural areas’, consisting of the state of Goias, Mato Grosso, the
North region of Brazil and the states of Maranh&o and Bahia.

The ‘new agricultural areas’ were incorporated into the production system between
the 1920s and the 1950s. They were a significant force behind the expansion of
agricultural production from the 1940s onwards and particularly during the 1950s. The
‘very recent areas’ were growing at a fairly good pace in the 1940s (24%) but it was in the
1960s and especially in the 1970s that it expanded very quickly: 26% and 47%
respectively. In the 1960s the creation of Brasilia and then the construction of the
Belém-Brasilia highway helped the process of frontier expansion as new land, especially
in the state of Paran4, was rapidly disappearing. |

Overall, more than 170 million hectares of agricultural land were incorporated into
the productive system during 1940 and 1980 (Albuquerque, 1985, p.93). Broadly
speaking, the expansion of the frontier was following the dynamics of the development
process of the Brazilian economy. In this respect, the rapid increase of the transport
network coupled with the establishment and growth of the motor industry in Brazil were
very important for the successful incorporation of this vast amount of land into the
production system (Nicholls, 1975). Between 1952 and 1960 the road network grew
considerably and enabled, for the first time, many rural areas to be integrated into the
domestic economy. Although the South and Southeast benefited the most from these
changes, it is fair to say that even the North-East - so often bypassed by the growth model
being implemented by the authorities - was positively affected by the changes mentioned
above. The beginning of a more integrated and dynamic regional economy could already

be seen in the North-East by the late 1950s (Galvdo, 1988).
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By looking only at a few aggregate growth rates one may understand within which
context many studies say that Brazil’s agricultural performance after the Second World
War was a good one. During the period of 1955-1965, for instance, the total growth rate of
physical output was about 7.6% per annum for the 21 major crops. It increased to 12.5%
per annum during 1966-1979. With regard to the expansion of the area under cultivation
of these same 21 crops, the annual growth rate for 1955-1965 reached 4.1%. In 1966-1977
the area harvested grew at the annual rate of 3.7 per cent (World Bank, 1983).

However, a more careful interpretation of the data on growth of physical output
and area under cultivation reveals a very different situation. Annual output growth rates
(in volume terms) of domestic food crops for the two periods was only 5.7% and 3.3%
respectively. The individual performance of the most important food crops - rice, beans,

maize and manioc - leaves much to be desired, as shown in Table 2.5.

Table 2.5. Brazilian Growth Rate of Agricultural Output, 1955-79.

Average Annual Growth Rate of Physical Output (%)

Year
Crop 1955-1965 1966-1979
Rice 7.5 23
Beans 43 -0.8
Comn 53 2.8
Manioc 5.8 -0.9

Source: Adapted from World Bank, 1983.

All annual growth rates dropped significantly in the second period (1966-79).
While rice and maize output grew at a relatively modest rate, beans and manioc - two very

important staple food crops particularly for the poorer social groups - presented negative
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rates of growth. Actually, bean production decreased from 2,290 (thousand metric tons) in
1965 to 2,186 in 1979. Manioc output dropped from 24,993 (thousand metric tons) to
24,962 in the same period. Assuming an income-elasticity of demand for food of about
0.5, it appears that output of the major food crops, with the exception of beans did keep
pace with the growth of demand during 1955-1965. However, as for the period of
1965-1979, output growth for the most important food crops fell well below demand
(World Bank, 1983).

The apparently impressive performance of export crops also does not stand up to
closer examination. After growing at an annual rate of 9.4% during 1955-1965, export
crop output (in volume) increased by 19.2% annually in the period between 1966-1979.
Nevertheless, that extraordinary figure is very misleading. The very high annual output
growth rate of 19.2% was a mere one per cent when soybean is excluded. In other words,
the output of oranges, sugar-cane, tobacco, cocoa, coffee, cotton and sisal added together
hardly increased in more than a decade (World Bank, 1983).

Table 2.6 and 2.7 below show in more detail the annual growth of physical output
and area of all major 12 crops for the period 1950-1980. Together these 12 crops represent
98% of all crop output in Brazilian agriculture. They are divided somehow arbitrarily into
two groups: seven export and five domestic food crops.

The extraordinary performance of soybean from the late 1960s onwards, both in
terms of area and output, is evident from Tables 2.6 and 2.7. As a matter of fact, soybean
is the success story of Brazilian agriculture during the 1970s. The average growth rate of
area and output was just over 20% per annum. Developed as an export crop, soybean is
gradually becoming an important factor in the domestic food supply of edible oils as well

as in the poultry industry (Word Bank, 1983).
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Table 2.6. Rate of Growth of Area (ha) for Crops for Decades in Brazil, 1950-1980.

Rate of Growth (annual average, %)

Crops 1950-60 1961-70 1971-80 1950-80
Export crops

Soybean 11.9 17.1 17.5 20.3
Oranges 3.9 55 8.8 7.1
Sugar-cane 4.7 23 4.5 34
Tobacco 3.0 1.2 4.1 23
Cotton 0.6 2.6 2.2 1.8
Cocoa 58 -1.0 04 1.1
Coffee 55 -7.7 -0.1 2.0
Food crops

Wheat 6.1 6.9 5.6 5.0
Rice 42 43 3.1 4.1
Beans 3.3 3.8 1.9 33
Maize 34 3.9 1.3 33
Manioc 3.2 43 0.2 2.9

Source: Adapted from Graham, Gauthier and Barros, 1987.

The orange crop performance is the second best in both categories. Although a
good performance - annual growth rates of more than seven per cent - it cannot be
compared with that of soybean. The growth rates for sugar-cane are more modest but
clearly show a sharp increase in the 1970s. This was largely due to the rapid rise in world
sugar prices in the first half of the 1970s and the Pro-Alcool or Brazil’s National Alcohol
Programme. Pro-Alcool was created in 1973 as a response to the oil-price shock of that
same year. It is the largest biomass liquid fuel programme in the world which aims at
substituting alcohol for petrol (4). In only ten years an impressive 50 billion litres of
alcohol were produced. The Government target of 10.7bn litres for the agricultural year of
1985/86 alone was easily reached . With the fall in international sugar prices, Brazil’s

sugar industry would probably be ruined if it were not for the Pro-Alcool (Sachs, Maimom
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and Tolmasquim, 1987). Traditional export crops such as coffee, cotton and cocoa
performed poorly largely due to less attractive international prices. Their average output

annual growth rate for the three decades was 1.9, 1.7 and 2.5 per cent respectively.

Table 2.7. Rate of Annual Growth of Physical Output (metric tons) in Brazil, 1950-80.

Crops _ Annual Rate of Physical Output (metric tons)
1950-60 1961-70 1971-80 1950-80
Export crops
Soybean 19.8 17.9 18.6 20.8
Oranges 33 6.1 11.8 73
Sugar 5.6 3.2 7.0 4.6
Tobacco 3.5 42 6.8 4.2
Cotton 2.0 0.8 4.8 1.7
Cocoa 3.0 3.6 5.6 2.5
Coffee 12.8 9.1 -3.1 1.9
Food crops
Wheat 22 11.8 6.9 5.6
Rice 4.0 2.8 2.7 3.8
Beans 3.1 3.5 -2.7 2.2
Maize 3.6 4.8 2.6 4.1
Manioc 3.5 5.5 22 29

Source: Adapted from Graham, Gauthier and Barros, 1987.

As for domestic food crops, the figures seem to confirm the view that export crops
compete with food crops for capital, land and other resources often scarce in developing
countries. It is argued that expansion of export crops often has a negative impact on
domestic food production and, therefore, on the rural poor (Matthews, 1988; Longhurst,

1988). Tables 2.6 and 2.7 above indicate that wheat is the food crop that performed better
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according to both criteria. That should not come as a surprise since its production has been
heavily subsidized due to the import-substitution goals of the Brazilian State.
Furthermore, wheat is a winter crop (off-season) that can be combined with soybean to
produce a relatively successful pattern of year round production that cannot be easily
replicated in other regions or by other crops; production is concentrated in the South in the
state of Rio Grande do Sul. The growth rate of output (annual average) for the period
1950-1980 was 5.5 per cent while the area under' cultivation expanded at an annual rate of
five per cent.

Maize is largely produced on smallholdings and total production, although fairly
dispersed throughout Brazil, is concentrated in Rio Grande do Sul, Parand, Sdo Paulo and
Minas Gerais. Together these states accounted for 65% of total production in 1977.
Despite the increasing importance of maize for animal consumption, it is still an important
staple food crop, especially in the rural areas (World Bank, 1983). After increasing in the
1960s, the annual rate of output growth and area cultivated declined in the 1970s. The rate
of growth of area under cultivation dropped from four per cent in the 1960s to only 1.5 per
cent per annum in the 1970s. The production of maize is said to have suffered from the
effects of the special whegt policy carried out by the Brazilian authorities.

Rice is a very important component of the Brazilian daily diet together with beans
and manioc. Production is widely distributed among small producers in different parts of
Brazil. Irrigated rice production is largely located in the South, particularly in Rio Grande
do Sul. Non-irrigated rice areas (arroz de sequeiro) are less productive and account for
approximately 80% of the total area and 60% of production (Monteiro, 1985). The
irrigated area corresponds to just over ten per cent of the total area planted with rice and
production reaches close to 30% of the total rice output. High risk areas such as the

Centre-West and the North-East contributed with 37% and 17% of total output in 1975/77.
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Despite the changes in demand, rice output in 1979 was approximately the same as in
1965 or 7,595 thousands of metric tons. The average annual growth rate of output and area
in the three decades following World War II was 3.8 and 4.1 per cent respectively (World
Bank, 1983).

It is clear from the data that the performance of beans and manioc left much to be
desired, especially due to the fact that they are very important staple food crops for a large
number of Brazilians - low earners in particular. Beans and manioc are grown all over
Brazil and are typical small farmer crops. Few modern inputs are normally used in their
production whose output and productivity may vary enormously from region to region.
Seventy five per cent of the total bean production comes from farm units with less than 50
hectares in size. Manioc is also largely produced on holdings of up to 50 hectares in size.
There is some evidence that as in the case of maize and rice, subsidized wheat prices have
had a negative effect on the demand for manioc and, thus, on production levels as well
(World Bank, 1983).

The annual growth rates of the areas planted with both crops fell sharply in the
1970s. The increase in area cultivated with manioc was insignificant throughout the
decade while the area cultivated with beans increased only two per cent per annum. By the
late 1970s, both crops had experienced an absolute reduction in output; output levels were
actually similar to those of the mid-1960s.

To sum up, the performance of food crops was not good at all during the postwar
years. According to Homem de Melo (1983; 1985), a number of studies have shown that
favourable international prices promoted Brazilian export crops during a considerable
period of the 1970s and contributed to the poor performance food crops. The composition
of Brazilian agricultural production was drastically altered during this period. Export crops

expanded relatively rapidly while domestic food crop production deteriorated.
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Technological innovations concentrated in the export sector aggravated the bias in favour
of export crops and somehow contributed to what was described as ‘the critical situation
of food supply in the 1970s’ (Goodman, 1986). Higher food prices and supply shortages
were not uncommon. In the early 1980s the situation tended to deteriorate even further.
Output of staple food crops decreased by -1.9 per cent per annum during 1977-1984 and

food availability declined by an annual rate of 1.7 per cent (Homem de Melo, 1985).

2.5.2 Productivity and the Performance of the Agricultural Sector

The performance of the agricultural sector was fairly poor with regard to increases
in productivity during the postwar period. Despite recent improvements, the productivity
level of Brazilian agriculture is still very low when compared with other countries
(Albuquerque, 1985). Increases in productivity experienced during 1973-90 by crops such
as rice, maize and wheat, which followed a period of stagnation between 1938-70, were
insufficient to bring Brazil in line with the average world productivity levels. In the case
of coffee and manioc productivity is above the world average for both crops, but the trend
between 1973 and 1990 shows signs of stagnating. The productivity gains enjoyed by
sugar-cane and soybean, in this same period, are mainly the result of Government
subsidies which privileged these crops not because of their value as food crops but due to
their importance as a source of energy (Pro-Alcool) and export revenue, respectively
(Conjuntura Econdmica, 1991).

Data from a study on agricultural productivity confirm that for eight of the main
crops in Brazil productivity levels are fairly disappointing in comparison with the world

average (Conjuntura Econémica, 1991). FAO has estimated that the world average of rice
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was 3,3tons per hectare(t/ha) between 1987-89, while the Brazilian average is only 1,9t/ha
in the same period. The Brazilian average of 0,44t/ha in the case of the bean crop, another
very important staple food crop such as rice, is below the world average which reached
0,58t/ha. Maize productivity in Brazil is 1,9t/ha and wheat productivity has not exceeded
the average of 1,7t/ha. In the same period, 1987-89, the world average of maize was
4,4t/ha and that of wheat reached 2,3t/ha - both figures are better than the Brazilian ones.
With regard to sugar-cane and soybean the Brazilian and the world averages are similar:
61,7t/ha and 1,8t/ha, respectively (Conjuntura Econdmica, 1991).

When studying the sources of growth in the Brazilian agricultural sector, Patrick
(1975) concluded that they varied considerably among different regions and even within
regions. The results of his study also showed great variations within crops at the national
level and among group of products in each region. Nevertheless, even in regions where
agriculture is more advanced, like in the state of Sdo Paulo, productivity levels are still
low. Labour and land productivity have remained low despite the important changes that
occurred in the sector after the mid-1960s. The productivity of capital, on the other hand,
has declined considerably and is very low considering the level of income of the Brazilian
economy (Albuquerque, 1985).

It was pointed out (Pastore, Alves and Rizzieri, 1974) that productivity levels
changed for the better in the late 1960s and early 1970s. Although a large proportion of
output increase continued to be attributed to the expansion of the area under cultivation,
both labour and land productivity began to play a larger role in terms of increasing total
agricultural production. Land productivity increased throughout Brazil with the exception
of the North-East where it remained stagnant (Ferreira Irm3o, 1984; Sampaio et al., 1978;
Patrick, 1972).

Favourable international prices together with growing domestic demand for
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agricultural products forced output to expand at a rate that would be difficult to achieve
only through increase of the area under cultivation. Furthermore, good and cheap
agricultural land was becoming increasingly more difficult to obtain. The combined result
of these and other pressures forced policy-makers to revise many of the existing policies
and attitudes towards the agricultural sector and to move gradually away from the model
of extensive output growth. The improvements in productivity levels may be largely
attributed to the new emphasis on agricultural research which was brought about by the
Federal Government with the creation of EMBRAPA and EMATER in 1973. Despite the
limitations of CAR which were discussed in chapter 1, certain products, mainly export
crops, did benefit from the research effort in the 1970s and then, perhaps more
importantly, in the 1980s when certain research institutes tried to adopt a more systemic
and participatory methodology. In chapter 4, the efforts of IPA (Agricultural and
Livestock Research Institute of Pernambuco) to re-direct their research in that direction
are explained in detail.

Table 2.8 gives us an indication of what has been happening in the recent past in
Brazil as far as productivity is concerned. Crops are presented according to their rank in
output growth during the 1970s. By disaggregating output into its area and yield
components it is possible to see what the performance of those crops were in terms of
yields itself. Total output growth is disaggregated into yields and area with the relative
share of each shown in the parentheses.

Only cocoa production benefited from a considerable increase in productivity,
particularly in the 1970s (Table 2.8 below). That was the direct result of serious research
work done by CEPLAC (Comiss3o Executiva do Plano de Recuperagdo Econdmico-Rural
de Lavoura Cacaueira). Three varieties and several cultivation practices were significantly

improved after years of dedicated research (Graham, Gauthier and Barros, 1987).
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Table 2.8. Production Growth Rates (%): Yields and Area Expansion in hectares (ha),
Annual Average, Brazil 1950-80.

Crop Output Growth Rates Disaggregated Growth Rates
(Metric Tons) Area(ha) (%)  Yield(kg/ha) (%)
Soybean 18.61 17.49 (94.0) 1.12  (6.0)
Oranges 11.81 8.79 (744) 3.02 (25.6)
Wheat 6.86 5.63 (82.1) 1.13 (179
Sugar 6.95 451 (64.9) 244 (35.1)
Tobacco 6.80 4.13 (60.7) 267 (29.3)
Maize 2.60 1.30 (50.0) 1.30 (50.0)
Rice 2.73 3.07 (100.0) -0.34 (0.0)
Manioc -2.20 020 (0.0) -240  (100)
Cocoa 5.59 037 (6.6) 522 (934)
Beans -2.70 1.86 (0.0) -4.56  (100)
Coffee -3.09 -0.10 (3.2) 299 (96.8)
Cotton -4.79 -2.21 (46.1) -2.58 (53.9)

Source: Graham, Gauthier and Barros, 1987, p.9.

Crops that presented the largest output increases such as soybean, oranges, wheat
and sugar-cane register very disappointing yield increases. In the case of soybean as can
be seen Table 2.8, 94% of the production increase may be attributed to the expansion of
the area under cultivation. For oranges, wheat and sugar-cane area expansion accounted
for 82%, 74% and 65% of the increase in output, respectively. Mainly due to the effort of
the Institute of Agronomic Research of S3o Paulo, coffee yields rose very considerably
and actually offset the decline in the area under cultivation caused by the coffee
eradication programme of the 1960s. Output increased at an annual rate of 1.9 per cent in
spite of the reduction in the area planted with coffee of about 2.0 per cent per annum. In
other words, 100% of the growth in coffee output can be accounted for by productivity

gains.
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The poor productivity of important food crops such as rice, beans and manioc is
clearly visible from the data in Table 2.8. Rice yields did not improve throughout the
period while that of beans and manioc have actually decreased. Bean productivity is
higher where the crop is combined with coffee because it benefits from the residual effects
of coffee fertilization. As this kind of production has become less common, bean yields
have shown a declining trend. During 1950-1980 bean growth rate in terms of yields
(kg/ha) grew at a negative rate of -0.1 per cent per annum; in the 1970s alone yields
decreased at an annual rate of about -3.0 per cent. The main factor behind the decreasing
yields of manioc was the regional shift in production caused by the expansion of export
crops (Albuquerque, 1985). Export crops, often more lucrative and easier to mechanize,
have been replacing manioc in the South where its productivity was higher and, therefore,
its not surprising that 100 per cent of manioc's output growth during 1950-1980 came
from the expansion of the area under cultivation.

Less profitable than most export crops and largely on the hands of small and
medium agricultural producers, traditional food crops have been displaced to more distant
frontier lands in Mato Grosso and Goias and onto more marginal lands in the states of
Paran4, SZo Paulo and Minas Gerais. A recent study (Conjuntura Econdmica, 1991)
analysed the productivity performance of the main food crops in Brazil between 1973 and
1990 and concluded urgent action is required in order to increase productivity levels. The
average Brazilian, remind us this study, would not go without black coffee sweetened with
sugar-cane and a little bread in the morning. At lunch time or dinner, he or she will
probably have rice, beans, manioc flour, fub4d (maize), soybean for cooking or pasta.
Thus, eight staple food crops were selected for the productivity study mentioned above
due to their relevance in terms of food supply: rice, bean, manioc, maize, sugar-cane,

wheat, soybean and coffee.
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The eight crops which form part of the Getilio Vargas Foundation study
(Conjuntura Econdmica, 1991) may be placed in two different groups according to their
productivity performance. In the first group are the crops which showed an increase in
productivity levels from 1970s vis-a-vis the previous period. Between 1973 and 1990,
wheat leads the ranking of the crops which improved their performance. Its annual average
increase in productivity was 6.5%; 2.6% in the case of rice and 1.9% for maize and sugar-
cane. Soybean average increase was fairly modest or only one per cent annually between
1973 and 1990. In the previous period (1930-70), with the exception of sugar-cane which
displayed a little improvement, 0.7% per annum, all the other crops mentioned above
presented no productivity gains. In the second group we find the selected food crops
which presented a negative growth or no growth at all in terms of productivity. Coffee and
manioc productivity stagnated between 1973 and 1990. Bean yields fell approximately
one per cent per annum in this same period (Conjuntura Econdmica, 1991).

The fact that export crops performed relatively better in terms of productivity than
food crops was not accidental. Most of the agricultural research and rural extension
policies carried out in Brazil are directly targeted at export or cash crops. It is generally
agreed that these and other Government policies such as rural credit were strongly biased
against food crops (Homem de Melo, 1980). The incentives to invest in new technology
may be very small in this kind of environment or simply non existent when the neglect of
policy-makers towards the sector is taken into account.

According to the World Bank (1982), in a country such as Brazil, with vast land
resources and cheap labour, it should not come as a surprise that for almost all crops
output gains have derived mainly from the increase in the area under cultivation. That
view is shared by many and especially those analysing the question from a neoclassical

perspective and/or the theory of induced innovation (Santos, 1986; 1988; Ruttan and
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Hayami, 1985). The relative abundance of cheap labour combined with an easily exploited
frontier and the lack of investment in research made improvements in productivity less
likely and attractive (Nicholls, 1972; Schuh, 1970; Smith, 1983). Within this context, the
development path of Brazilian agriculture is considered logic and economically sound.

For structuralists such as Furtado and others, the low productivity of agriculture is
directly related to the Brazilian agrarian structure and, therefore, directly related to
Brazil’s colonial history itself (Furtado, 1980; 1982; Guimar3es, 1981). The highly
concentrated land distribution is seen as one of the main, if not the main cause behind the
low productivity and lack of technological progress of the sector (Furtado,1973; Prado Jr.,
1987; Leal, 1986). Furthermore, given the abundance of human resources, the nature of
the political system and the industrialization policies being pursued by the Government,
rural wages were deliberately kept low offering no incentives to the adoption of modern
technology and the improvement of productivity (Furtado, 1980).

In summary, the low productivity of Brazilian agriculture may be largely
understood as the result of a conscious decision by policy-makers of not making the
necessary investments in the sector and, thus, it should not be entirely attributed to an
endogenous process within agriculture itself. In their view, agricultural output could
continue growing at a satisfactory rate mainly by bringing ‘new’ land into production.

The focus of the Government, throughout the postwar years, was clearly on
industrialization. The National Security Doctrine, as explained in this chapter, reinforced a
development strategy based on the growth of the industrial sector while putting the needs
of the agricultural sector and the welfare of millions of people who depended on it in
second place. As a result, the agricultural sector suffered badly from a lack of long-term
policies as well as investments in agricultural research that could lead to improvements in

productivity.
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2.6 Closing Remarks

The transformations which occurred in the Brazilian agricultural sector after
World War II were fairly limited in scope. Limited in the sense that despite the degree of
modernization (‘technification’) achieved in many sub-sectors within agriculture, very
little was actually done in terms of promoting rural development in general, or supporting
the very large number of resource-poor small farmers and rural workers who depend on
agriculture to guarantee their livelihoods.

As discussed in the present chapter, policies which involved rural credit, minimum
prices and agricultural research and extension were not designed to address, let alone
satisfy the needs of the small farmer. For the vast majority of the Brazilian rural
population, over 50 million people, development would mean overcoming the sheer
misery arising from lack of food, health, shelter and education. It was estimated that
61.2% of the Brazilian working population lived below the poverty line (earned up to two
minimum wage) in 1984. This appalling figure reaches 78.6% in the North-East alone
where two-thirds of the poor live in rural areas (Jaguaribe et al., 1986).

The agricultural sector may have been modernized after the Second World War -
to a certain extent - but it definitely did not develop in a broader sense. Significant
increases in productivity levels or even modest gains in output growth of small producers
are also hard to find anywhere in Brazil. Even taking into account the almost inevitable
fact that any modemization or development strategy would have an uneven impact on
different regions and farming systems in Brazil, it is still not possible to describe the
process of change experienced by the agricultural sector as ‘development’. As defined in
this study, development is not a purely economic phenomenon and it should not be

mistaken for a strategy largely concerned with increasing GNP or industrialization (Sen,
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1987 and 1984). Development involves not only improvements in income, productivity
and output but also changes in consumption and health patterns that would lead to
significantly higher standards of living, especially due to the very low levels of the present
times (Singer, 1978; Seers, 1972). Thus, in the case of Brazil, widespread improvement of
the rural population’s welfare may well be a viable proposition only in the very distant
future.

In practice, no deliberate strategy to deal with the extremely serious problem of
rural poverty was implemented. Development policy choices displayed both a
combination of ‘economic unwisdom and political inhumanity’, as Scott have commented
(Scott, 1988). Income inequalities worsened and the same seems to be true of the level of
rural unemployment. It is said that rural unemployment rate rose mainly as a result of the
poor performance of crop production in the 1990s. As a direct consequence of the drastic
reduction in cotton output, a labour intensive crop par excellence which have been plagued
by diseases, it is estimated that 260 thousand people have lost their jobs (Conjuntura
Econémica, 1998). More jobs are being lost m the rural sector due to the sharp increase in
food imports, a product of the recent economic policies of the Plano Real (5) which
favours the integration of the Brazilian economy in the global market. The overvalued
exchange rate and the high real interest rates, in addition to the trade liberalization which
started in 1990, constitute a serious obstacle for the domestic agricultural producers who
are not in the position of competing with foreign suppliers. These producers, besides being
able to borrow money at rates far lower than the Brazilian ones, often can take advantage
of a number of subsidies and other policies which protect the agricultural sector of most
develop nations (Conjuntura Econdmica, 1998).

A recent report on the Brazilian economy summarizes well what has been said

here about the performance of the agricultural sector and refers to the sector as ‘a victim of
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neglect’. That report corroborates what the author of this thesis discussed in this present
chapter, especially when it states categorically that the poor performance of the
agricultural sector ‘reflects the extent to which government policies have been oriented
towards industrialization and other non-agricultural activities’ (EIU, 1993, p.23). It also
confirms that the agricultural sector has been suffering from a long-term lack of
government support and investments.

Very significantly, efficient allocation of resources in a way that would bring the
fruits of economic progress to the broadest segment of the Brazilian population seems to
be a forgotten goal, despite the ‘development’ programmes carried out by the Government

and some degree of economic planning. The figures involved a very large indeed. The
agricultural sector, responsible for 13.3% of the Brazilian GNP which in 1995 was larger
than US$700 billion dollars, is the largest employer in Brazil (EIU, 1997). In average,
30% of the Brazilian labour force has been occupied in the agricultural sector in the 1980s
and 1990s. Of a total of approximately 70 million people, the working population in Brazil
in 1995, over 18 million people, or more than a quarter of the total labour force, were
employed in the agricultural sector. Industry, in comparison, provided employment for
about 20% of the Brazilian working population, or 13.6 million people in that same year
(IBGE, 1996). In the North-East of Brazil, almost 8.5 million people are employed in
agriculture, or 42.6% of the region’s total labour force, or 12.2% of the Brazilian total.
Figures from the Agricultural Census of 1985 confirm that the vast majority of those
people were working in rural establishments smaller than 100 hectares in 1985. Of a total
of about 5.8 million rural properties, 90% are smaller than 100 hectares in size and employ
the bulk of those 18 million people who labour in the agricultural sector (IBGE, 1986).
The vast majority of these cultivators belong to the so-called group of small farmers who,

by enlarge, have been consistently neglected during the period under consideration.
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As seen in chapter 1, agricultural research in Brazil until the late 1970s could offer
very little to small farmers in terms of providing them with the technical means for
improving their farming systems. With the adoption of new research methodologies such
as FSR in the early 1980s, however, small farmers’ needs began to be taken into
consideration both by researchers and policy-makers. Thus, within this new situation,
technological changes which are called here PTC (Participatory Technological Change)
appeared to have opened up new opportunities to small farmers. The socio-economic
impact of one of these technological changes will be illustrated by a case study from
North-East Brazil in chapter 6. However, before moving on to discuss the specifics of the
case study which will be presented in this thesis (Chapters 4 and 5), it is necessary to
explain in the next chapter the methodological tools which were used in the fieldwork and
to provide the reader with some definitions which shall facilitate the understanding of this

study.
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2.7 End Notes

(1) As pointed out by Hall: ‘census data [collected by IBGE] in Brazil tend to
understate the degree of land concentration since they are based on ‘establishments’ which
are administrative units and do not reflect total ownership of property by one person’

(Hall, 1987, p.96).

(2) The Peasant Leagues’s main proposal was not only to promote a radical land
reform which aimed at eradicating the latifiindios (large estates). They also wanted to

achieve the political death of the landed oligarchies.

(3) FEB or Brazilian Expeditionary Force (For¢a Expedicionéria Brasileira) was
the first Latin American force to fight the Axis Powers in Europe (Italy) under the
command of General Mark Clark. The army officers who commanded the FEB in Europe
during the Second World War returned home extremely impressed by the superiority and
organization of the US forces. They attributed their great success to their Doctrine of

National Security.

(4) Alcohol-fuelled motor cars first came into the Brazilian market in February
1979. By 1985, 96% of all motor cars were alcohol-propelled. With the decrease in oil
prices, the proportion of cars running on alcohol has fallen to below 30% in 1990 (EUI,

1993, p.24).



104

(5) Plano Real is the latest of a series of stabilization plans which had attempted,
without success, to control inflation in Brazil in the late 1980s and early 1990s. Consumer
wholesale prices rose by 697% in 1988; 1,284 in 1989 and an incredible 2,710% in 1990.
In 1991, as a result of the Plano Collor , the increase was ‘only’ 401%. Then, wholesale
prices soared to new heights: 1,130% in 1992, 2,639% in 1993 and 1,029% in 1994 (EIU,
1993 and 1997).

Between 1986 and 1991, there were five major economic plans which failed
dismally to put a stop on a rampant inflation. The Brazilian currency was changed no less
than four times in the period. The Real Plan also changed the currency which is now
called ‘real’ and succeeded in what its predecessors had failed. The inflation rate dropped
from a staggering 50% per month in June 1994 or 5,000% in the year ending in June, to
about 2% in the last quarter of 1994. Since then inflation has been controlled. It was 6.4%

in 1995, a very low figure in the recent economic history of Brazil.
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CHAPTER 3
Technological Change and Its Socio-Economic Impact: Definitions and

Methodological Considerations

3.1 Introduction

The present chapter will concentrate on definitions and methodological
considerations that were important during the fieldwork data collection process. The main
objective of the fieldwork carried out in Caruaru, North-East of Brazil, was to study the
socio-economic impact of a new technological change - potato cropping - upon a group of
small farmers. The technological change in question is largely a result of the interaction
between farmers and agricultural researchers working within a new methodological
approach; an approach which is systemic and participatory in essence, as will be explained
in the next chapter.

It is the novelty of this agricultural research methodology called here Participatory
Technological Change (PTC) and its possible implications in terms of improving farmers'
living standards at the micro level and policy formulation at the macro level that make this
study particularly relevant. The focus, however, will be on the micro level. In other words,
special attention will be paid to an attempt at establishing the likely impact of such a
technological change on the small farmer. The implications and extent to which the
benefits of changed technology may be incorporated by people other than small farmers is

beyond the scope of this thesis.
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The analysis will take into account what Midgley (1986, p.3) has suggested when
he said: ‘The current emphasis placed on abstract ideals by many social development
writers needs to be put into perspective and linked with a very real need for the provision
of social services which bring tangible benefits to ordinary people. In the real world,
where even improvements of this kind are realised with difficulty, the prospects of
perfecting human nature and creating a Utopia through social developments must be
remote’ (my emphasis).

What Midgley says about the role of social development is also true for
agricultural development, in my view, and therefore very relevant in the context of this
thesis when assessing the possible changes caused by a technology on the life situation of
small farmers. Moreover, the use of a down-to-earth approach that tries to identify and
quantify socio-economic changes through concrete variables becomes more justified when
the complexity of small farmers’ systems is taken into consideration. ‘The complexity of
small farmers has its roots in the number of separate and composite activities undertaken;
the number of effective constraints impinging on these activities; the crucial temporal
interdependencies among activities; the poor records and information base for decision
making; the number of attitudes of farm performance that enter the farm family’s utility;
and last, but by no means least, the inevitable lack of certainty in nearly all facets of
production, marketing and life’ (Anderson and Hardaker, 1979, p.13).

The specific nature of the relationship between small farmers and agricultural
researchers is of great importance within the context of this work because it represents
what was probably the first attempt of implementing Farming System Research (FSR) in
the Agreste region of North-East Brazil. An attempt that, despite many setbacks, seems to
be gradually evolving in the direction of Farmer Participatory Research (FPR), as seen in

Chapters 1 and 4. Before the introduction of FSR in Brazil and in the North-East in



107

particular, years of agricultural research and development programmes based on what has
been called here Conventional Agricultural Research (CAR) had been almost completely
ineffectual in terms of improving the lot of the small farmer (Carvalho, 1988; Gongalves
de Souza, 1979; Hall, 1978, 1981 and 1989; Sampaio et al., 1987).

After the failure of the CAR approach in the Agreste region, the introduction of
FSR in the late 1970s raised the very important question of whether a systemic and
participatory research approach could generate technologies that would be adopted and
have a positive socio-economic effect as far as small farmers of the Agreste are concerned.
Following a world-wide trend, few impact assessment studies have been carried out in
Brazil with the objective of answering that question (Casley and Kumar, 1987 and 1988).

The present study is an attempt to fill, at least in part, that gap. One of the main
hypotheses behind this study is that an agricultural research methodology such as PTC is
capable of generating and diffusing technologies which foster increases in productivity,
promote output growth and contribute to the improvement of the welfare of the small
farmer’s family. The technological innovation being discussed concerns the adoption of
improved potato seeds and the use of several new farming practices in the Caruaru region,
North-East Brazil (Chapters 4 and 5).

Many years after a few small farmers had introduced the potato crop in the Agreste
of Pernambuco, researchers from IPA-Caruaru (an agricultural research station located in
the Caruaru region) started, in the early 1980s, to work together with local small farmers.
Their objective was, among other things, to improve the quality of their potato output and
to increase its productivity as well as the number of farmers cultivating this tuber (IPA,
1987-1990). The practical consequences of that approach for the farmers of the region
remained largely unknown (fieldwork, 1991; Geraldo M Lopes, 1997, IPA, personal

communication). Only a few reports had been produced based on the observation of a



108

small number of farmers chosen without taking into consideration proper sampling and
other statistical requirements. Those reports were very limited in scope and aimed mainly
at finding out whether some agronomic problems such as determining optimum fertilizer

levels and controlling certain potato diseases had been overcome (IPA, 1991).

3.2 Definitions

There seems to be little doubt that technological change can play a major role in
increasing productivity and promoting agricultural development (Eicher and Staatz, 1985).
It is important to clarify that the term agricultural development refers to a process which is
different from rural development.

Rural development is defined in this study as a broad and comprehensive process
in which the main objective is to tackle the question of rural poverty and promote the
well-being of farmers and their families (Harriss, 1984). Thus, the concept goes beyond
the achievement of better production results through technological change. More
important is strengthening livelihoods of farmers, their families and those who may help
them, paid or unpaid rural workers (Thirlwall, 1983; Todaro, 1981). Livelihoods ‘refer to
more than just income and wealth: quality of life and of society, security, and dignity
might be just as important to those whose livelihoods need improving’ (Shepherd, 1998,
p-3). Agricultural development, on the other hand, has a much narrower aim. It is a
process geared toward the increase of total agricultural output and productivity. It is
concerned with quantitative targets and rates of growth and not with the quality of the
farmer’s life itself.

As was pointed out in Chapter 1, it appears that in recent years significant

advances have been made in developing the capacity of agricultural research systems to
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deliver technologies that meet the needs of the small farmer. The small farmer being
discussed here is typical of those who live in the developing countries and is characterised
by having access to or owning small plots of land in resource-poor areas and by
possessing low levels of income. The farm is operated by its owners as a family concern,
largely for subsistence consumption (PIMES, 1986; Ruthenberg, 1985).

The small farmer of the Agreste of the Brazilian North-East (Caruaru) fits this
definition well, as will be shown in Chapter 5. As with most small farmers in developing
countries they do not practice monoculture. They grow a variety of crops with multiple
cropping and intercropping as the norm. Most farmers keep small animals such as pigs
and chickens while many also keep cattle. They farm areas less than 100 hectares in size
(Lopes, 1990; fieldwork, 1990).

It is becoming increasingly accepted that small farmers often avoid drastic changes
in their farming systems. They generally lack capital and their risk-avoidance strategies
tend to favour a cautious learning process, as pointed out in chapter 1. Consequently,
small farmers proceed in a stepwise manner to adopt one or sometimes two new inputs or
practices at a time. This is precisely what the small farmers of Caruaru have done
regarding the potato crop (Chapter 5). As Pearse has emphasised, the ‘package
technological approach’ exemplified by the Green Revolution and a product of CAR
(Conventional Agricultural Research) is often of little use for small farmers because ‘it is
frequently discriminated since it calls on the cultivator to amend too many different
aspects of his technology all at once, and to attempt a radical leap forward in which there
is discontinuity between the existing and the new’ (Pearse, 1980, p.180).

Having said that, it becomes necessary to clarify in which way the term technology
is used in this thesis. The concept of technology is not limited only to machines and

material. The definition used here is very similar to the one adopted by Solo and Rogers
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(1972) and shares its meaning with that of Schon (1967, p.11): ‘Any product or process,
tool or technique, any physical equipment or method of doing or making by which human
capacity is extended’. Based on this deﬁnitibn the technological change which is the focus
of this thesis, namely potato cropping, involves the adoption of improved potato seeds and
new farming practices such as: use of organic fertilizer (manure); chemical fertilizers;
agro-chemicals (fungicides, pesticides, etc.); furrow sowing and ox-drawn ploughing. As
already mentioned in chapter 1, the terms ‘technology, ‘technological innovation’ and

‘technological change’ are used interchangeably in this study.
3.3 Brief Background

When reviewing Sheahan’s ‘Patterns of Development in Latin America’, Scott
makes the important point that recent development experiences in Latin America were
characterised by ‘policy choices that displayed both a combination of economic
unwisdom and political inhumanity’ (Scott, 1988, p.344). Sheahan’s position is that Latin
American development since 1950 depended on governments that largely disregarded the
question of reducing inequality and eliminating poverty and were not committed to
sustaining competent and coherent economic policies. Equitable growth strategies were
not, it seems, the main concern of most Latin American countries, including Brazil.

Scott, in the same article, finds Sheahan’s conclusion ‘realistic but depressing’
since according to his point of view, it reverses Friedman and Hayek’s argument that free
markets are a necessary institutional buttress for democracy. According to Sheahan
(1987), there is an open conflict between economic policies which reflect the expression
of popular preferences through the ballot box and economic policies which are designed to

ensure macro-economic balance and microeconomic efficiency.
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It is my view that a similar conflict is involved in the question of agricultural
technological change facing most developing countries. In other words, it seems that, at
least in the short-term, many of the technologies that appear to meet small farmers’ needs
are not as microeconomically efficient as some of the ‘modern’ technology available or
already in place in those countries. Many development writers refer to this modern
technology as inappropriate for meeting the needs of small farmers (Jéquier, 1976;
Kaplinsky, 1990; Pearse, 1980; Stewart, 1985).

It was mainly the failure of modern technology created by CAR to provide small
farmers with the means of obtaining additional income and long-term improvement in
living standards that led to the search for a new agricultural research methodology capable
of offering small farmers a technology that could contribute to finding a solution for their
problem. Nevertheless, the problem facing the small farmer is not just technological; there
are also financial and administrative obstacles to be overcome and perhaps more
importantly, political barriers. De Janvry (1985) is one of the authors who has made the
link between politics and technological development in developing countries. He argues
that underdevelopment in general, and lack of rural development in particular, cannot be
meaningfully analysed using the concept of ‘traditional agriculture’, as suggested by
Schultz (1964). A concept that de Janvry points out, abstracts from the historical process
of the integration of developing countries into the world capitalist system. For him, the
process of rural development can only be understood in a general equilibrium framework
that takes into account how small farmers are tied to the world economy.

De Janvry further argues in his article of 1985 that the conclusion that the lack of
rural development can be alleviated by providing small farmers with new technologies and
education is bound to be misleading. His argument is that it ignores the mechanisms by

which surpluses are extracted from the rural poor and ‘siphoned off’ to fuel the
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development of metropolitan centres. This is an important point that deserves careful
consideration.

In the case of Caruaru, it appears that despite adverse political circumstances,
small farmers do have room to retain at least part of the profits that they are obtaining
through the production and sale of the potato, as was revealed in the fieldwork survey. The
data from a farmer survey carried out in the Agreste of Pernambuco for this study shows
that a number of positive changes are taking place and that there is scope for
improvements in terms of farmers’ living condition given a more productive and efficient
technology, as will be elaborated in Chapter 6.

It is probable that these changes are being hindered not only by the dependency of
the rural sector in relation to urban areas, as suggested by de Janvry, but also by the
development model followed by Brazil after World War II. Furtado’s diagnosis (1965) of
the Brazilian crisis is still very relevant today, especially as far as North-East Brazil's
highly inequitable land ownership structure is concerned. Furtado then said: ‘For a rapid
improvement in their [Agreste workers] living conditions, it would be necessary to
reorganise the existing structure of agriculture in the Agreste, with a view to increasing
productivity. This would require an increase in the amount of land per family and
capitalization at a much higher rate than the present one’ (Furtado, 1965, p.150).

It is important to have in mind that Furtado’s appeal for ‘reorganisation’ conflicts
with the interests of large landowners, mainly because it would create serious losses for
what is probably the major economic activity of the Agreste: stock-rearing. Due to its
extensive character, cattle ranching in the North-East needs plenty of land and cheap
labour. In this context, the large landowners can still be seen as a serious obstacle to the
improvement of the technological standards of agriculture for small farmers in the Agreste

region.
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These landowners are usually protected by a number of politicians who defend
their interests in the National Assembly or Congress. Politicians who, particularly in the
North-East, still work within a clientelistic perspective (Hoefle,1985; Cammack, 1981;
Eisenstadt and Lemarchand, 1981). Politicians whose political practice is the politics of
favours and whose main concern is to guarantee the necessary numbers of votes to
maintain their position in office. In the words of Roett (1978, p.27), the concept of
clientelism means ‘a system of decision making that is based on an exchange of
substantive favours, legal privilege, or protection from punishment among political

actors’.

3.4 Participatory Technological Change (PTC)

What I will call Participatory Technological Change (PTC) is a new agricultural
research methodology which evolved from FSR (Farming System Research) but has not
properly developed into FPR (Farmer Participatory Research). PTC implies, to a large
extent, decentralisation of production structures and therefore, significant institutional,
administrative and political changes probably in the direction of a pluralist democratic
model. This entails decentralisation to the village and district (municipio) level so that
plans can be adapted to variable local conditions. PTC and the main new technology it
generated - potato cropping - will be further explained in Chapter 4.

Nevertheless, the situation is even more complex than one may assume because
such decentralisation often concentrates power in the hands of local rural elites who,
according to Paul Streeten et al. (1984), block policies that would benefit the poor. In the

interests of the rural poor, decentralisation in Streeten’s view needs to be well balanced by
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the retention of power by central government. It involves, among other things, designing
an administrative and political structure which is both decentralised for adaptability and
flexibility but centralised for the protection of the poor and the politically weak; such as
small farmers of North-East Brazil. This is certainly difficult to achieve, particularly in a
country such as Brazil which has a very strong tradition of central government control.
Streeten’s proposes that government policy must be seen neither as entirely above
economic and social forces nor simply as an expression of the self-interest of the ruling
classes. Rather, it is in itself one of the dependent variables that can be shaped and
improved by other variables of the social system, especially by reformist coalitions. The
enhanced power and organisational efforts of the small farmer seem to go hand in hand
with the successful introduction of a new technology. The example of the small farmers of

Caruaru appears to corroborate that hypothesis, as will be shown in the following chapters.

3.5 Small Agriculture and PTC

It was not until recently that the complexity of small agriculture was truly
appreciated by researchers. However, that does not mean that it is yet understood in its
entirety. Small farmer’s systems are characterised by variable patterns of resource
endowments, production opportunities, skills, beliefs and preferences. Generalised
solutions for such systems are said to be almost impossible to achieve while the number of
farms is generally too large to permit analysis of all individual cases (Anderson and
Hardaker, 1979).

Evidence from around the world suggests the location-specific nature of most

agricultural technologies (Chambers et al., 1989; Haverkort et al.,1991). In practical terms,
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that means that much of the research and development work in agriculture must take
place in national research centres and not at international level (Eicher and Staatz, 1985).
That in turn means location-specific research that is best implemented through on-farm
research methods where farmers are involved in identifying potential technological
improvements which are then tested under local conditions and further developed through
FPR. In the case of Caruaru's farmers, the survey will provide evidence that PTC seems to
have managed, by and large, to provide farmers with the means of overcoming many of

their difficulties and has thus promoted considerable benefits.

3.6 Fieldwork Methodology: Farmer Survey, Case Study, Direct Observation

and Interviews

Anderson and Hardaker (1979, p.15) realistically argue that 'the contextual
problems of evaluating technology for small farmers are severe and rather intractable'.
However, short of nihilism they suggest that a partial analysis may be better than none at
all. Taking that into consideration, it was decided that besides a farmer survey, a number
of different methods would be used during data collection or fieldwork such as case study
research, direct observation and interviews.

The core part of the fieldwork for this thesis was carried out between May 1990
and February 1991 and consisted of a retrospective cross-sectional structured survey with
all eighty two (82) small farmers who took part in the technological change being studied.
The fieldwork was carried out in Caruaru, Pernambuco, North-East Brazil.

The main objective of the fieldwork was to investigate the possible socio-
economic impact of a technological change, namely, the introduction of potato cropping in

that region. Its secondary objectives were: (a) to measure (whenever possible) the effect of
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that change through at least ten variables that will be explained in section 3.7.2; (b) to try
to explain the main impacts observed; (c) to verify whether the intervention of researchers
and extensionists facilitated or promoted the changes that may have occurred; and (d) to
assess the role of the farmer’s association (APROBACA) within the context of the

technological change.

3.6.1 The Setting: An Outline

The North-East of Brazil comprises the nine states of Maranhzo, Piaui, Cear4, Rio
Grande do Norte, Paraiba, Pernambuco, Alagoas, Sergipe and Bahia. It is a large region of
some 1.5 million square kilometres or 18.2% of the national territory. An area bigger than
Portugal, Spain and Italy put together where approximately 30% of Brazil's population
live (Jaguaribe et al., 1986; Hall, 1982). Brazil’s estimated population in 1995 was 155
million (EIU, 1997). More than 20 million people live in the rural sector of the North-East
(45% of the regional total); proportionally the largest in Brazil where over 70% of the
population are urban dwellers (Jaguaribe et al., 1986).

Geographically, the North-East is very varied and is often divided into three
distinct physiographic zones known as Zona da Mata, Agreste and Sertdo. These zones,
however, are not homogeneous and their ecological diversity causes differences in all
aspects of agricultural activity as Souza (1979) carefully pointed out. According to Reddy
and Amorim Neto (1984), 75% of this land is classified as ‘semi-arid tropics’ (SAT). The
SAT includes the two major agro-ecological zones or sub-regions namely Agreste and
Sertdo.

- The Zona da Mata is the fertile coastal strip dominated by large sugar-cane

plantations. It receives plentiful and regular rain; over 1,300mm per year.
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- The Agreste, a transitional eastern upland zone between the humid coastal strip
and the drought-prone Sertfo, is characterized by small and medium mixed farming whose
produce is primarily destined to the local market. Intercropping (consdrcio) is the
predominant farming system and a number of crop combinations are used involving
mainly: manioc or cassava, maize, beans, forage cactus and cotton. Rainfall in this semi-
arid region is less plentiful than in the Zona da Mata and its pattern is irregular. Annual
rainfall ranges between 600 and 1,300mm. The ‘winter’ season (rainy period) is relatively
short, lasting approximately six months between February and August. Moreover, it varies
considerably from year to year making rain-fed farming difficult to plan and practice.

- The Sertdo is the interior zone of the North-East, a large plateau characterized by
extensive cattle ranching, cotton as well as subsistence agriculture. It is a semi-arid zone
subjected to periodic droughts and extreme variation in rainfall pattern. The annual rainfall
is in the range of 400 and 700mm (Lacerda de Melo, 1978; Lima et al., 1986).

In socio-economic terms the North-East is also very diverse. The class structure in
the region is highly polarized (Andrade, 1987; Carvalho, 1988). It has a small rich elite
and what is still probably the largest concentration of poverty in the Western Hemisphere
(Webb, 1974). As it was mentioned in the previous chapter, it is estimated that over 60%
of the Brazilian working population lived below the poverty line in 1985. In the North-
East, where two-thirds of the poor people live in rural areas, this figure is 78.6%
(Jaguaribe et al., 1986 and 1987). Income and land distribution are highly skewed; largely
a legacy of the colonial era, the heritage of slave-based plantation latifiindio farming and a
patriarchal society dominated by big powerful landowners (Furtado, 1980; Hall, 1982 and
Vaughan-Williams, 1986).

According to data of the 1985 Agricultural Census (IPEA/IBGE, 1987), the last

one to be published for Brazil as a whole, the pattern of land concentration remained
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virtually the same in the 1970s and 1980s. It can be observed that from a total of 5.8
million rural holdings in Brazil, less than one per cent of all these holdings, the largest
ones, occupied 44% of the total agricultural area - 165.5 million hectares in 1985. At the
other extreme, 91% of the total number of rural holdings are smaller than 100 hectares in
size and are spread over an area equivalent to only 20% of the total agricultural land. As
an illustration of the extremely acute land concentration that exist in Brazil, data from the
Agricultural Census reveals that all the properties smaller than 10 hectares in size, 3.08
million holdings, occupy just over 10 million hectares, whereas the 61 largest properties in
the country - each over 100,000 hectares in size - own approximately 12,5 million
hectares; an area approximately as large as England.

The role of small farmers in the Brazilian agriculture, despite the process of
modernization which have taken place over the last few decades - a process which have
penalised this group of farmers (Chapter 2) - is still important in many respects. In terms
of the sheer number of holdings and people involved in the agricultural sector, small
farmers cannot be easily ignored. Ninety one per cent of a total of 5.8 million rural
holdings in Brazil are less than 100 hectares (ha): 3.1 million (53%) are less than 10ha and
2.2 million (38%) are between 10-100ha. Of the total of number of people occupied in the
Brazilian agricultural sector, approximately 30% of the country’s labour force, practically
80% or 18.5 million people are working in holdings of less than 100ha. The percentages
for the North-East alone are very similar. Almost nine million people or 86% of all those
working in the agricultural sector in that region are doing so in holdings smaller than 100
hestares in size (IPEA/IBGE, 1987).

Very significantly, Kageyama and Graziano da Silva (1988, p.358) present data
showing that in 1980, small farmers are very important also in terms of output production.

Perhaps surprisingly to those who want to dismiss the relevance of the small farmer,
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cultivators in holdings of less than 100ha were responsible for half of the value of the
total Brazilian agricultural production. With regard to the actual physical output of the
main crops harvested in 1980, the list provided by the authors is quite striking as seen
below.

Table 3.1. Distribution of Physical Crop Output (%) per Type of Producer
according to Size of Holding in hectares (ha), Brazil, 1980.

Crop less 10ha 10-100ha  over 100ha
Manioc 37.9 49.5 12.6
Beans 26.9 51.7 214
Maize 14.8 533 319
Rice 13.3 23.8 62.9
Coffee 9.9 453 44.8
Soya 4.0 422 53.8
Wheat 2.1 44.8 53.1
Sugar-cane 1.8 13.5 84.7

Source: Adapted from Kageyama and Graziano da Silva (1988, p.359).

Table 3.1 shows very clearly that small farmers are significant producers even of
crops that are not considered subsistence or staple food crops such as coffee (55.2%); soya
(46.2%) and wheat (46.9%). They are by far the largest producers of manioc (87.4%);
beans (78.6) and maize (68.1%), traditional food crops in Brazil.

According to another source, it is estimated that 94% of rural holdings in the
North-East (2.3 million) are less than 100ha in size and occupy about 30% of the region’s
total area. Despite the limited area at their disposal, the crop production from these small
holdings in the mid-1980s represented more than 60% of the region’s basic food supply
(Lima et al., 1986). In the North-East, reports the World Bank (1983), crops are the

mainstay of the rural economy accounting for 70% of the total primary output. In value
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terms, approximately half of the total crop output is of staple food such as beans, rice,
maize and manioc in particular. The remaining consisting of 38% in the form of export
crops such as sugar-cane, cocoa and cotton and 12% of highly perishable items, fruits and
vegetables. More specific and recent data on crop production in Pernambuco, the state
where fieldwork for this thesis was carried out, is presented in chapter 7 (section 7.4).

The crop distribution both in Brazil and in the North-East is summarized below
(Table 3.2). Data from the Agricultural Census (IPEA/IBGE, 1987) show that the values
for the North-East are still significant within the Brazilian context in 1985: 43% of the
total area under permanent crop cultivation in Brazil is located in the North-East;
temporary crops in the region cover an area of 10.2 million hectares or approximately a

quarter of the country’s total (1).

Table 3.2. Area Under Crop Cultivation in millions of hectares (ha) and
percentage (%), Brazil 1985.

Crops Brazil North-East
ha (%) ha (%)
Temporary 42.5 (81) 10.2 (24)
Permanent 9.8 (19 42 (43)
Total 52.3 (100) 144 (28)

Source: IPEA/IBGE, 1987.

The North-East has nearly half of the total number of rural holdings in Brazil.
They are spread over an area of 88 million hectares or 24.2% of the total agricultural land
of the country. It is worth stressing the fact that the total area under crop cultivation in the
North-East represents only 15.7% of the total area of rural holdings, and therefore, the

potential for expansion of agricultural and livestock activities is considerable
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(IPEA/IBGE, 1987). Although agricultural land the size of France lies idle or greatly
under-utilised in the North-East, many observers have concluded that substantial returns
are possible from North-East agriculture. They have considered the Agreste region, aside
from the humid zones, as having the highest development potential (Sampaio, 1988;
PIMES, 1975; Kutcher and Scandizzo, 1981). Moreover, small family farms and not large
estates are said to be the most viable units for achieving development goals such as:
employment generation, output and productivity increases and provision for adequate
consumption (Andrade, 1986; Kutcher and Scandizzo, 1981). It is in the Agreste region of
Pernambuco, in the municipality of Caruaru, where the small farmers being considered in

this study live.

3.6.2 Farmer Survey

The small farmers who participated in the survey constitute an entire group of
farmers that had introduced the technological change being investigated. A small number
of farmers who had cultivated potato in only one wet season prior the fieldwork were not
included in the survey. Their lack of experience and the very short period involved would
have made it unreasonable to expect any significant impact of the new technology upon
that particular group of farmers. Therefore, any attempt to evaluate the socio-economic
impact of the technological change upon those people would come too soon for confident
estimation of most variables selected for that purpose (de Vaus, 1986; Hoinville et al.,
1989; Singleton et al., 1988).

As the farmer’s association (APROBACA) and local agricultural research institute

(IPA) had estimated that it was likely the target group consisted of approximately one
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hundred farmers, it was decided that despite financial, personnel and time constraints, the
fieldwork survey would deal with a population and not a sample of farmers. A structured,
standardised questionnaire (see appendix) with specific objectives was designed,
discussed with researchers working in the region and pre-tested locally. Despite a few
exceptions which are explained below, all questions were written beforehand and asked in
the same order to all respondents (Fowler Jr.,1984; Sudman and Bradburn, 1983).

The author of this thesis was the only interviewer used in the survey. This was a
deliberate strategy that has been chosen to minimise bias and increase the reliability of the
survey and, moreover, to gain the trust of small farmers before starting the interviews. The
interviewer was allowed a degree of freedom so that farmers’ circumstances would not
interfere with the quality of their answers. For example, on one occasion it was necessary
to alter the order of the questions because of an uninvited guest who appeared when
personal questions relating to income sources and investment preferences were being
asked. Knowing how shy and reluctant small farmers are to openly discuss these issues,
the interviewer preferred to ask less sensitive questions such as his age, number of
children, main occupation and so on until his friend had left. In other instances, it was
necessary to explain a question or provide farmers with a few examples so that they
would understand the question. With those who hardly knew the interviewer or were more
suspicious of his intentions, it was necessary to spend more time explaining who he was
and what was he doing there before starting the interview. A mixture of open ended and
closed questions allowed farmers to fully voice their ideas and proved very useful in
satisfying fieldwork objectives (Hoinville, 1989; Sudman and Bradburn, 1983).

Ideally, in order to assess the impact of project interventions, it is necessary to
" isolate the project from the impact of exogenous factors either by relying on quasi-

experimental and experimental research designs or by utilising powerful statistical
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techniques such as multivariate regression (Casley and Lury, 1981; Casley and Kumar,
1987). In practice, as Casley and Kumar (1987, p.105) have admitted, it is only on rare
occasions that it is possible to use such designs or complex statistical techniques because
the data available does not meet the rigorous standards these techniques demand. That was
exactly the case of the data collected for this thesis. Moreover, the farmers being studied
were not part of what could be called a self-contained project. Farmers adopted the
technology at different times before the survey was conducted and, therefore, it was quite
impractical to use a quasi-experimental or experimental research design.

In order to detect any significant change in the farmers’ situation, some reliable
indication of their situation before the adoption of the technology was required. As no
information existed on the situation ‘before’, it was necessary to use a retrospective survey
design that would allow establishing benchmarks with which any significant changes
could be compared. These are not easy to establish precisely, particxxlarly due to farmers’
recall problems (Moss and Goldstein, 1976).

However limited this approach may have been, it was probably the most
appropriate given the circumstances. The structured questionnaire used in the farmer
survey was carefully designed to minimize bias caused by recall problems and to detect
them whenever possible. Often, more than one question would be asked about a
particularly important issue to allow the interviewer to verify the quality and reliability of
the answers being obtained (Baddeley, 1976).

Survey interviews were conducted with rigour and professionalism but in an
informal way in order to facilitate small farmer’s answers and enable them not to be
intimidated or feel suspicious about the nature of the researcher’s intentions. It is well
known, as Monteiro de Barros (1991) observed, that small farmers of the North-East of

Brazil tend to be afraid and/or suspicious of anyone they may think is a bank official or
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tax inspector, for obvious reasons. An interviewer coming from outside the region is often
perceived as a ‘fiscal’ (tax inspector).

With those points in mind, it was decided that all interviews would be conducted
by a single person and start only after a period of time long enough to allow farmers to
have a reasonable understanding of the survey’s nature. It was only after most farmers had
agreed to collaborate with the survey and had established a good degree of trust in the
interviewer that the interviews were started. Informal visits were made with and without
the presence of the researchers from IPA, who were familiar both with the region and the
farmer. A pilot study in the area covered by the survey and participation in several
meetings of APROBACA (a farmer’s association for those cultivating the potato) were all
essential in preparing the ground for the farmer survey. Contacting the leaders of
APROBACA and allowing them to introduce the interviewer to most of the other farmers
was crucial to gaining their trust, following which the interviews could be carried out
without major difficulties. In hindsight, without these precautions the quality of the data
collected may have been seriously affected. A couple of examples may help to clarify
some of the points discussed above.

During one of the first interviews, a friend of the farmer being interviewed
dropped by and stood outside the window listening to the conversation. When the farmer
mentioned the amount of land he owned, his friend immediately made a joke about him
having to pay rural taxes because of what he had just revealed. I was quick not to leave the
comment unnoticed and used the opportunity to explain again to both of them that I was
no tax inspector and did not work for the Brazilian government. In the following days I
secured an invitation to a farmers’ association meeting, during which I mentioned what
had happened a few days ago. We all laughed as it became clear to them that I was not a

Jfiscal (tax inspector). A little later during that same meeting a farmer observed referring to
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me: "He is not like those gringos who come here. He is one of us". It took me more than a
month of intense work to bridge, at least in part, the gap that existed between us. It was
only then that the survey interviews started. This is a gap that is often ignored even by
local researchers working within a systemic and participatory framework.

On another occasion, a farmer was having difficulties in understanding whether he
had acquired his consumer goods before or after the introduction of the potato, the
technological change under consideration. His wife who was cooking nearby (and
discretely following the interview closely) asked me if she could comment on it. She
explained that it was easier for her to understand what I was trying to ask her husband
because she was better educated than him. She added that many women in that area had
benefited from the good quality of the local primary school while their husbands were
likely to be illiterate due to the need to work full time in their fields. After she successfully
explained to her husband what I wanted to know, the farmer replied he did not remember
when he had bought the items. She (his wife) jumped at the opportunity and helped him to
remember. They had bought the cooker, the kitchen furniture and the hi-fi with the money
from the potato crop. “It all happened just after our second son was born. We had a
wonderful potato harvest that year”, she added proudly.

Following that interview, the relevance of allowing and facilitating the
participation of the farmer’s wife in the interviews became too obvious to be ignored.
Thus, whenever possible, I tried to ensure that the farmer’s wife would also be present
during the interviews. These questionnaires were answered by the administrator of the
farm who in almost all cases was a male. Although many women also work very hard as
farmers, by their own accounts farming is not their main occupation. Nevertheless, on
several occasions their participation contributed decisively to overcoming farmers’ recall

problems.
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It is very important for an interviewer to be aware of the culture of those with
whom she or he is dealing in order not to offend them. For example, the ‘macho’
mentality is a fact of life in the rural North-East that cannot be disregarded. Bringing a
woman’s opinion into the survey was possible only in a subtle and ‘disguised’ fashion in
order not to hurt the dominant status of the man and perhaps, more importantly in the
survey context, to avoid creating an atmosphere that might predispose the farmer to
sabotage the interview. The women would tend to behave in a rather submissive way and
leave the male figure to dominate any conversation. That attitude also needed to be

understood and respected if the data collection process was to be successful.

3.6.3 Case Study

In order to gain a deeper understanding of the small farmer’s real circumstances
and be able, later, to properly interpret the results of the survey, a parallel case study with
a few of the farmers who had already been surveyed was also carried out. The case study
approach of a few farms enabled the author to go beyond the descriptive analysis level and
allowed competing explanations to be offered for the socio-economic impact of the
technological change to the test.

As Valdés et al. (1979) suggest, the chosen farmers were not selected mainly for
their represéntativeness, but for their suitability for analysis. Thus, farmers who had kept
better than average records (most keep no written records at all) and were more articulate
or receptive towards the idea of the case study were invited to participate.

Two of the four small farmers who participated in the case study had been chosen

by researchers from IPA in 1983 as part of a special FSR programme called SIP
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(Integrated Production System) that will be explained in chapter 4 (IPA, 1988).
Information collected by them in previous years about the two farms was made available
and it was possible to use it to compare, complement and verify the data collected during
the fieldwork carried out for this thesis.

The high degree of trust developed allowed fafmers to spontaneously volunteer
information that could be considered very confidential. As an illustration of the above it is
possible to cite more than one farmer who asked me: "Do you want to know what I told
the ‘doctor’ [official] from the bank and research station or do you want to know what is

actually happening with the potato crop in the fields?".

3.6.4 Direct Observation

In order to confirm findings and explore certain hypotheses generated by material
obtained from the fieldwork, and assuming that both farmers and researchers might have
their own personal reasons for not providing all the information needed, I participated in a
range of formal and informal activities that enabled important data to be collected.

To better understand the researchers’ point of view, these activities involved:

(a) participation in the daily work routine at the local research station (IPA-Caruaru);

(b) attending many field-days (2) organized by IPA in collaboration with extensionists
(EMATER) for small farmers both at the experimental station and on different farmer’s
fields; (c) attending some of the researcher’s internal discussion meetings.

An example may help to clarify the scope of this methodology. During a routine
visit to a few farmers, a rural extensionist working within a framework similar to or

inspired by the FPR approach, hurriedly looked for a farmer who he needed to instruct
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about how to combat a serious disease that was destroying the farmer’s potato crop, a
problem that many farmers were facing in 1990. As soon as the farmer’s wife announced
he was not around, the extensionist wrote the name (in terrible handwriting) of a couple of
agro-chemicals that the farmer should use to avoid losing a large part of his crop. Nothing
was said or written about how and when to use these dangerous (toxic) products. Having
already surveyed that particular farmer and knowing that the couple were illiterate, it was
not difficult to envisage the result of that visit. The important message - from the farmer’s
point of view - would not be understood. Moreover, the efforts of the research team that
had already organized a field-day for the small farmers about how to avoid and combat
diseases and pests through the correct use of agro-chemicals only two weeks before were
being completely wasted.

Carefully observing this field-day and discussing what I saw during that day with
the head of IPA’s research station in Caruaru, we concluded that the attempt at instructing
farmers using a more participatory methodology had been a complete failure in that
instance and would need to be corrected by the action of researchers and rural
extensionists on the actual farmer’s fields. The field-day had been a failure mainly because
researchers had ignored their clients and prepared a highly technical and complex
demonstration about potato diseases and how to deal with them. Even agronomists not
familiar with the crop were having difficulties following their explanations. Not
surprisingly, many small farmers participating in the event were distressed and confused.
Chatting with them during the lunch break on that field-day and observing their reactions
and comments during the explanations it became obvious to me that the objectives of the
researchers were not being achieved. On the contrary, several farmers who were starting to
cultivate the potato that winter (raining season) mentioned that if they had known in

advance that potato farming was so difficult and risky (due to all the diseases) they would



129

never have started. The comment of one of the most experienced farmers nearby put
things into perspective and gave some hope to the beginners. He bluntly said to his
colleagues: "If I believed everything that these smart 'doctors' say about agriculture, I
would be working in a factory in Sdo Paulo" (3).

The example of the extensionist’s visit and of the field-day illustrates well how
relevant direct observation may be used as a source of data collection. When that
extensionist was later asked whether he believed farmers were able to benefit from the
new agro-chemical inputs, he had no doubts: "Of course, after the disaster of the field-day
we finally got our act together". Unfortunately, it was confirmed that the farmer did
receive the extensionist’s written instructions from his wife but it was of no use to them.
The following week when I visited that farmer again, it was possible to see that a large
percentage of his potato crop had been destroyed by the disease that was, according to the
researchers from IPA, fairly easy to control if combated correctly and in time.

Without the use of this methodology (direct observation), it would be easier to
believe that farmers experienced few problems in dealing with diseases related to the
potato crop and that researchers and extensionists had finally got it right. The reality
proved to be much more complex. By closely observing the small farmers in their natural
environment, it was possible to undertake excellent data collection by: (a) casually visiting
farmers’ fields with or without their presence; (b) accepting their invitations to have a
drink at the local bar after work; (c) not turning down offers to stay for a meal after the
survey interview had been completed; (d) attending the farmers’ association meetings.

The example given above to clarify the role of direct observation when trying to
understand what researchers are doing and saying is also very useful for appreciating the
type of information farmers are providing. Several farmers had mentioned that they had

attended an important ‘course’ or field-day on potato diseases and how to use agro-
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chemicals. Given the circumstances, it might have been tempting (and certainly easier)
just to assume that they knew how to use their modern inputs and, therefore, could not
possibly be having problems with their potato crops. Or to assume that researchers and
extensionists had finally succeeded in ‘teaching’ farmers everything they needed to know
about potato diseases and pests and how to combat them. It is clear from the examples that
this was not the case.

Direct observation also demonstrated its great potential for gathering unbiased
information with regard to a relevant and somehow nebulous issue. In their private talks
farmers often refer to the perddo (pardon). The perddo being a discount farmers receive
from a bank on the repayment of the loan raised to grow the potato crop. A number of
farmers were participating in a Government programme called PRORURAL or ‘Potato
Project’ (Chapter 5) geared towards the consolidation of potato farming in that specific
region of the Agreste. In recent years, farmers have been invited to join the programme
and received improved seeds and other modern inputs besides technical assistance. In
exchange, farmers commit themselves to pay back the Government a percentage of their
potato harvest by the end of that same agricultural year. With a report from an agronomist
in their hands, the State bank determines how much each farmer will need to repay to the
government’s coffers. If a harvest is very bad due to legitimate reasons (i.e., drought,
illnesses, poor quality of seeds, etc.), the bank issues a perddo to the farmer, who may end
up paying nothing back to the bankers. It goes almost without saying that farmers are
often very ‘friendly’ towards the agronomist hired by the bank to write these reports. He
often has a good meal when visiting farmers and at harvest time the boot of his car would
probably be left unlocked (just in case a farmer can spare a little of his or her surplus).
Being considered a local man by most farmers, and very sympathetic to the cause of the

small farmers, that agronomist may tend to underestimate the performance of the potato
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crop and overestimate the problems related to it. As the farmers would if they considered

you to be an outsider.

3.6.5 Interviews

Fourty six structured interviews in addition to a large number of informal ones
(Forcese and Richer, 1973) were carried out with agricultural researchers, rural
extensionists, academics, rural union and farmer’s association representatives, as well as
members of the church and others who were involved with development work in the
Agreste area of the North-East of Brazil.

Unstructured or informal interviews with researchers and rural extensionists in
particular proved to be a very useful tool for data collection. The flexibility of the method
and the informality of the interviews allowed many communication barriers to be
overcome. The agronomists’ initial reluctance to provide information to an outsider (social
scientist) was gradually eroded and a good dialogue could be established. A more formal,
partially structured type of interview was conducted with senior officials or representatives
of key organizations such as IPA, CPATSA, EMATER, PRORURAL and the WORLD
BANK. The limited time these people had available for interviews, coupled with their
expert knowledge, required an elaborate questionnaire design appropriate for each
occasion.

To conclude the present section, it is worth mentioning briefly that in order to
understand the technological change being investigated, particularly from the point of
view of the small farmer, a practical experiment was also carried out during the fieldwork.
With the help of IPA and a small farmer, I cultivated a small potato plot, from the

ploughing of the land until the harvest of the potato approximately ninety days later. The
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experiment tried to use the same technologies and farming methods used by the local
farmers. IPA’s assistance in this respect was essential since it was their researchers
together with farmers who developed the technology itself. The insights gained from the
experiment proved invaluable, especially when surveying farmers. By experiencing at first
hand the problems that were afflicting the farmers being interviewed, it was possible to go
deeper in my observations and questioning of farmers. They soon realised that ‘fabricated’
answers would not be easily accepted since I had not only good theoretical knowledge but
also some solid practical experience about many of the questions being posed. In the end,
all the different data collection methods used during the fieldwork were very valuable

methodologies in gathering sufficient information to meet the objectives of this thesis.

3.7 Variables Used to Assess the Social and Economic Impact of a
Technological Change

3.7.1 Introduction

As the title of this thesis suggests, this study does not restrict itself to evaluating
the impact of a technological change in terms of how it has affected crop output and
productivity. It goes far beyond an attempt to quantify changes of area under cultivation
and yields, two very common variables used in monitoring and evaluation of agricultural
projects.

However, Casley and Kumar (1987) have rightly reminded us of the serious
difficulties facing evaluators when they try to establish and measure change and the

causality of change within an agricultural and rural development project context. Being
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more specific, these authors pointed out several fundamental reasons for disappointment
when dealing with the evaluation of small farmer agricultural projects: ‘the determination
of yield or production trends in rain-fed smallholder farming areas (such as Caruaru) may
be impossible within the implementation period of most projects’ (Casley and Kumar,
1987, p.119).

If, in practice, the measurement of apparently simple things such as production
levels and productivity are difficult, rigorously attributing the causality of change is
virtually impossible under real-life conditions in which experimental methods and
replications cannot be achieved (Casley and Kumar, 1987). Taking this into consideration,
a broad range of variables was selected and four indexes created (see next section) with
the objective of capturing the most important socio-economic effects of the introduction of
potato cropping in the Agreste of Pernambuco (Chapter 6). Thus, it is hoped to overcome
the difficulties linked to establishing causal relationships and provide a balanced view of

the changes observed.

3.7.2 Variables and Indicators

Ten variables were selected as a starting point for the analysis and with the main
objective of trying to identify and then assess (measure whenever possible) the socio-
economic impact of a new technology developed by a participatory and systemic research
methodology (PTC). Certain secondary objectives such as aiming to verify the
contribution of a farmer's association (APROBACA) were also firmly in sight when those
variables were chosen.

A list of these ten variables and a summary of what they try to measure can be

seen below. It was on the basis of these ten variables and indicators that the survey
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questionnaire was constructed (Fowler Jr.,1984). A few variables other than the ten listed
below may ‘emerge’ from the analysis or examples that will be used to clarify it in
Chapter 6.

The variables used in the study of the impact of technological change on small

farmers are the following:

VARIABLES INDICATORS

1. Area total farm unit
- % owned;rented;squatted
- area bought
- area sold
2. Land use planted areas:
- food crops (corn;beans;manioc)
- cash crops (potato)
- forage crops (cactus;grasses)
- pasture (native)
- % arable land;unproductive

3. Production food crops output
- cash crops output
- forage crops output
- livestock (cattle)

4. Productivity output(gross)/planted area

5. Labour force schooling level
- literacy level
- professional skills
- occupation (main)
- other jobs
- use of hired labour

6. Inputs - manure
- chemical fertilizer
- agro-chemicals
- improved seeds
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7. Income - cash income (potato)
- potato income as a % of total
agricultural income
- income from livestock
- proxy indicators of income status:
farm machinery and equipment
farm improvements

8. Credit - sources of credit
- credit use

9. Sanitation - water standard/treatment
- type of lavatory

10. Living condition - housing
- standard (type of floor; wall; roof)

- number of rooms
- consumer durables

It is accepted that income and agricultural income are extremely difficult to
measure accurately, particularly in the case of small farmers such as those of Caruaru who
hardly keep any sort of records (Casley and Kumar, 1987, p.132; Kutcher and Scandizzo,
1981). Therefore, no attempt will be made to measure those two variables directly. Having
said that and given the relevance of the variable income within the context of this thesis,
the need to find a suitable proxy or proxies for observing possible changes in income
becomes paramount.

Taking into consideration secondary literature material from the region,
information obtained from agricultural researchers working in the area, farmer’s own
opinions and last, but not least, the FAO’s (1983; 1988) suggestion, four proxy indexes
were created from the indicators available. They will be used to complement the analysis

and try to detect changes in income or living standards. They are as follows: (a) consumer
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goods; (b) farm equipment/tools; (c) transport equipment; (d) housing. Each will be
explained in detail in chapter 6.

As many specialists have emphasised, it was not sensible to ignore the time and
financial constraints involved in this research. Thus, in most cases estimates given by
farmers themselves had to be used (Casley and Lury, 1981). It would be complicated and
time consuming, if at all feasible, to attempt to directly measure variables such as, for
example, cultivated area of different crops, productivity of each crop, changes in income
and so on.

Whenever possible, the information collected straight from the farmer was verified
by comparing it with information obtained through direct observation as well as
information collected during formal and informal interviews with local agricultural
researchers, rural extensionists, social workers and academics. Reports from IPA also
proved very useful in that respect. To sum up, the final result as far as data collection is
concerned was satisfactory despite the methodological and practical limitations that have

already been discussed.

3.7.3 Causality and the Survey Design

With regard to the question of surveys in social research it is worthwhile
mentioning Marsh’s comment on the limitations of this research method. She affirms that
the frequent claims that surveys are incapable of producing any worthwhile information
cannot be justified. According to her, many of the criticisms of surveys are not a product
of an informed evaluation but rather a reaction against poorly designed, executed and

analysed surveys. They do not constitute a fundamental criticism of the method itself (de
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Vaus, 1986, p.220). However, the disadvantage of surveys with respect to their use in
explanatory research such as the one carried out in the North-East of Brazil is not being
denied here. Beyond association between variables, the criteria for inferring cause and
effect relationship cannot be established as easily as in experiments (Singleton Jr. et al.,
1988).

Survey designs are also called correlational designs to denote the tendency for
such research to be able to reveal relationships between variables and to draw attention to
their limited capacity in connection with the elucidation of causal processes. As has been
previously said: ‘Precisely because in survey research variables are not manipulated (and
often are not capable of manipulation), the ability of the researcher to impute cause and
effect is limited’ (Bryman and Cramer, 1990, p.13).

In order to deepen the analysis and avoid misinterpreting the results of the
retrospective farmer survey, the procedures involved in making causal inferences are also
investigated within the context of a bivariate and multivariate analyses of relationships
between variables or indicators. Despite the difficulties involved in determining causality,
it is important that one perseveres in trying to find the causal links between variables. As
Hage and Mecker stated: ‘the success of social intervention policies depends on our
knowing what the mechanisms are by which one variable changes another variable’ (Hage
and Meeker, 1988, p.1).

In practice, the process of drawing causal inferences from non-experimental data is
usually one of slowly elaborating a relationship between two variables, testing that it
contains no spurious component due to the operation of a prior variable, and testing to see
if it is possible to pin down whether the cause influences the effect directly or through an
intervening variable. The complexity of this process and its relativity are well illustrated

by Marsh's comments: ‘Ultimately, whether a cause is held to be direct or indirect is a
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statement about the state of scientific knowledge at the time; while one variable may
provide an illuminating explanation for a puzzle at one point in time, it is likely to provoke
further questions about how it operates at a later date’ (Marsh, 1990, p.235).

To conclude, causality does not mean causalism and determinism in the sense that
every event has a cause and all causes of a cause lead to the same event. Therefore, the
events discussed in this thesis are probabilistic rather than deterministic. Moreover, it is
assumed that an event may have more than one cause. As most social phenomena have a
very complex set of causes, it would be unreasonable to look for single explanations when
assessing the possible socio-economic impact of a technological change upon the small

farmer of the Brazilian Agreste.
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3.8 End Notes

(1) The main temporary crops, according to the area under cultivation in 1985, are
maize, soya, beans, rice, sugar-cane, wheat and manioc respectively. In the same order of
importance, the main permanent crops are coffee, arboreal cotton, cocoa, oranges and

banana.

(2) A field-day is one of the methods of transferring technologies to farmers used
by agricultural researchers. Researchers organize a whole day of talks and practical

demonstrations about a specific technology they want farmers to adopt.

(3) S#o Paulo is the industrial centre of Brazil. A very large city with over ten

million people a few thousand miles from Caruaru in the Southeast.
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CHAPTER 4
Agricultural Research in the North-East: IPA's New Research
Methodologies

4.1 Introduction

The agricultural sector of the North-East is critically backward according to most
criteria. Land and labour productivity are low both in absolute and relative terms whereas
the use of certified seeds, modern inputs, agricultural machinery and credit remains
severely limited (Kutcher and Scandizzo, 1981). Technological innovation has been
heavily biased towards export crops and has bypassed the small farmer to a large extent
(Chapter 2). The consequent deterioration of the performance of staple food production
had a perverse impact on levels of nutrition and income distribution of the rural population
(Sampaio, 1987; Pacey and Payne, 1985).

Notwithstanding the problem of land reform, many studies have shown that the
lack of technological change is a key factor hindering agricultural progress in the North-
East (Kutcher and Scandizzo, 1981; CPATSA, 1985; Branddo, 1988). In spite of the
relative failure of technological change to promote rural development, it is widely
accepted that it is the basis for increasing agricultural productivity and promoting
development. Actually, the notion of technical innovation as an engine of growth was
recognized early in economic thinking, received considerable attention from all schools of
thought and is an integral part of most models of agricultural development (Pifieiro and

Trigo, 1983).
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The core part of this chapter (4.2.2) comprises a description of the process of
development of a new research methodology which was promoted by IPA-Caruaru
(Agricultural and Livestock Research Company of Pernambuco). A unique methodology
which would result in the generation of technologies or technological changes geared to
small farmer needs and adapted to the local ecological, socio-economic and cultural
environment of its users. Due to the local-specific nature of agriculture, IPA concluded,
after a long learning process which gained a new impetus in 1980 with the adoption of
FSR (4.2.1), that its quest for this new research methodology would be best served
through local R&D activities in which producers (small farmers) themselves could

effectively participate in the process of technology generation.

4.1.1 IPA: Introductory Remarks

IPA (Agricultural and Livestock Research Company of Pernambuco) was created
in 1935 and is the state institution responsible for agricultural research in Pernambuco.
IPA has its headquarters and main laboratory in Recife and is part of the 'Sistema
Cooperativo de Pesquisa Agropecuéria’ or SCPA (Cooperative System of Agricultural
Research) coordinated by EMBRAPA (Brazilian Agricultural and Livestock Research
Company) (IPA, 1983a). In order to increase the objectivity and dynamism of its research
activities, both at the problem identification and agro-ecological diagnosis level and in the
generation and diffusion of technologies, IPA has three UEPs or 'Unidades de Execuggo
de Pesquisa' (Research Execution Units) strategically located in the three physiographic

zones of Pernambuco: Zona da Mata, Agreste and Sert3o (IPA, 1985a).
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The UEP of Caruaru (IPA-Caruaru) is the unit or research station responsible for
research throughout the Agreste, an area of 19,132 square kilometres representing 19.5%
of the total area of Pernambuco. Its headquarters is situated in an area of 150 hectares in
the microregion called '"Vale do Ipojuca’, approximately 15 kilometres from the town of
Caruaru. Besides carrying out research at this location, IPA-Caruaru coordinates three
'Campos Experimentais' (experimental fields) in different agro-ecological regions of the
Agreste totaling 3,254 hectares: Arcoverde (2,944 ha), S3o Bento do Una (255 ha) and
Vitéria do Santo Ant3o (55 ha) (IPA, 1985a).

For the purposes of this thesis, terms such as IPA and IPA-Caruaru are treated as
synonymous. IPA-Caruaru was the only one of IPA's ten research stations which adopted
and systematically developed the use of Farming System Research (FSR); in all the other
experimental stations research activities continued to be carried out conventionally and
inside the station.

What differentiated IPA-Caruaru from the other IPA stations which did not adopt a
new research methodology during the 1980s was a group of younger and enthusiastic
researchers - they became known as the 'FSR team'. As a member of this group explained:
"We were a younger team [than the average researcher] and I was practically beginning
my research career. We read a lot, studied and participated in internal seminars where we
often presented our experiment results. There was competitiveness among our group and
'confrontation’' between the traditional [CAR] and the FSR approach" (Lopes,G.M., 1996,
personal communication).

Among this group of researchers, not more than ten agronomists, there was an
environment favourable to scientific investigation and the development of new ideas. "We

were innovators, daring. In the other IPA research stations, where the researchers were
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older and used to the traditional approach, that was not happening. They continued to do
research without questioning [the limitations of the traditional approach], working
individually or in very small groups" (Lopes,G.M., 1996, personal communication).

That team of young researchers from IPA-Caruaru was first introduced to FSR in
1979 by a senior researcher from IPA-Recife who had learnt about the new methodology,
or FSR, at CATIE (Centro Agronomico Tropical de Investigaccion y Ensefiansa), in
Turrialba, Costa Rica. Then, during the 1980s, the group attended training courses on the
subject at CPATSA, in Petrolina and organized weekly discussion meetings at their station
in Caruaru to discuss the FSR theory and the on-farm experiments which they have started
to implement. Their 'bible' at the time was the famous work by Hart, 'Agroecosistemas:
Conceptos y Practicas' (1979).

IPA-Caruaru or IPA's main objectives are:

-to generate and adapt technologies that would meet the needs of small farmers
and improve their standard of living;

-to promote the diffusion of these technologies with the collaboration of the rural
extension services;

-to involve the small farmer in the research process;

-to provide technical assistance to agricultural producers (Anténio Felix da Costa,
head of IPA-Caruaru, fieldwork 1990).

Until 1980, agricultural research methodologies largely ignored the specific
problems of the semi-arid (tropics) region of the North-East related to its soil, climate and
socio-economic characteristics (Queiroz, 1979). Consequently, these methodologies also
ignored the small farmer who is present in large numbers and is the main producer of

staple food in the region (Oliveira, 1987).
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One of the main reasons behind this attitude, as explained by IPA researchers, is
that the agricultural research approaches or methodologies adopted in this region of Brazil
were virtually the same as those already used in temperate zones of the USA and Europe
(IPA, fieldwork interviews, 1990; Chagas, 1986). As a result, most of the research effort
was concerned with single crops, while intercropping is the predominant farming system
used by the majority of farmers in the North-East. Hence, research in the North-East
tended to concentrate on single crops such as cocoa and sugar-cane which are not grown
in the semi-arid region. These crops were important for the export sector and are cultivated
predominantly in large plantations and not by small farmers.

Moreover, researchers from IPA admitted that, because until 1980 they carried out
their work without leaving their research station, they knew very little about the farming
systems (1) which they would ultimately try to affect with their technologies. Until then,
the insignificant number of technologies adopted by farmers in the semi-arid region of the
North-East had been largely attributed to the ‘backwardness’ of the small farmer
(Guimarées Filho and Tonneau, 1988). Gradually and perhaps reluctantly, however, IPA
researchers began to accept the idea that one of the main causes behind the non-adoption
of new technologies was the inappropriateness of the technologies which they were
generating in their research stations. Or in other words, the technologies were neither
suitable to the farmers' needs nor their physical environment (fieldwork interviews, 1989;
1990). Very appropriately, EMBRAPA's then president (Flores, 1991) explained that
agricultural research in Brazil is still far from meeting the needs of farmers because, in a
large number of cases, research priorities are determined by the researchers own personal
interests or that of their superiors when it should be focusing on the requirements of

producers and their demands.
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Four interrelated causes are said to have determined or contributed to the failure of
conventional agricultural research in generating technologies for the small farmer in the
North-East:

- the researcher’s traditional disregard for the problems which afflict the small
farmers and their farming systems;
- the researcher’s lack of knowledge of the small farmers' farming systems and
practices;

- the lack of on-farm research or testing technologies on the farmers' field; and

- the lack of evaluation studies of the impact of technological change (Guimaries
Filho and Tonneau, 1988).

In the specific case of IPA-Caruaru, there is a consensus among researchers that
what could be called their 'conventional' research methodology has not worked. Although
there is no systematic study which could account for that fact, it is accepted without
reservation: "We simply verified during our visits to the field that our technologies were
not being adopted and that they did not benefit the farmers. That is why in 1980 we

changed our methodology and started using FSR" (IPA researcher, fieldwork 1990).

4.2 IPA and the New Research Methodologies

IPA's research work, since 1980 when they adopted Farming Systems Research
(FSR) as a new methodology, can be divided into two distinct phases: 1980-1983 and
1984-1991 (IPA, 1991). The general objective remained the same throughout the period -
to provide small farmers of the semi-arid Agreste with new technologies which they

would be able and willing to adopt and which would improve their standard of living.
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However, a remarkable methodological change is responsible for the differentiation of the
period into two phases.

This methodological change, which occurred in 1984, will be carefully discussed
in the present chapter because it has given rise to a new research methodology which is
called here Participatory Technological Change or PTC (chapter 3). This unique
methodology was responsible for the generation of an important technology - potato
cropping - which seems to have benefited the small farmer of the Agreste in many
different ways (chapter 6) and thus, broken with the region's historic record of failed
attempts at promoting technological changes which would benefit small farmers (Dias,

1979).

4.2.1 1980-83: FSR in the Agreste

The new research methodology adopted by IPA in 1980 - FSR - distanced itself
from the conventional approach which has been developed without the involvement of
farmers, based on single crops or organized by discipline. One of the main assumptions
behind the new methodology was that researchers needed to familiarize themselves with
the farming systems of the small farmer and that this was a prerequisite for IPA to be able
to generate technologies which would satisfy the needs of farmers and therefore, be
adopted by them (IPA-Caruaru, 1990; IPA, 1991).

In order to get to know the farming systems of small producers it was decided that
researchers would need to go out of the research station and test their technologies in the
farmers' fields. This decision implied a major methodological change within IPA because,

until 1979, researchers had always carried out all their research work inside the station.
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"Before 1980 we were reprimanded if we were not at the station. Afterwards, we were
encouraged, almost forced in the very beginning, to leave the station", explained one of
IPA's researchers (Jair Teixeira, 1990).

IPA's new research methodology was largely influenced by the type of research
and methodological changes that were being promoted at CPATSA (Agricultural and
Livestock Research Centre for the Semi-Arid Tropics) in Petrolina, Pernambuco (IPA,
1985;1988). These changes had been taking place because, since the mid-1970s, an
increasing number of agricultural researchers had reached the conclusion that the research
effort in the North-East had not been able to offer the small farmer technologies that
would meet their needs (Vallée et al., 1986; Queiroz, 1979; 1989-90). Furthermore, it was
beginning to be accepted that a new research methodology was needed to deal with the
problems faced by the small farmer who was still living in poverty and whose agricultural
output and productivity were very low. FSR is the methodology in question and the one
which was encouraged or promoted by CPATSA (Tonneau, Lima and Poudevigne, 1990;
Queiroz, Lima, Lopes and Vallée, 1986, Silva, 1985).

CPATSA is the main public institution responsible for agricultural research in the
North-East. Besides formulating new research policies, CPATSA acts as a forum of
debate for the several state research institutes of the North-East such as IPA in
Pernambuco. "CPATSA was created in 1975 with the objective of generating new
technologies to improve the quality of life of the peasant farmers of the Brazilian semi-

arid tropics (SAT)" (Lima et al. 1986, p.333).
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4.2.1.1 Going out of the research station

From the type of information obtained during fieldwork interviews in 1989 and
1990, it seems clear that by the late 1970s IPA researchers reached the conclusion that
they had not succeeded in providing farmers with new technologies and did not know the
reality of the small farmer whom they were trying to help. It was then decided that they
would need to go out of the research station not only to collect data about the environment
in which small farmers lived but, more importantly, to get to know their farming systems
and to test their technologies in the farmer's fields through on-farm trials.

However, not everybody approved and adopted the new FSR methodology. Many
researchers believed that to work outside the research station was not a researcher's job
and looked down on their colleagues who did so. To involve small farmers in the research
process was inconceivable and even insulting to many researchers. In their view, to get
involved with a farmer would be something that a rural extensionist and not a researcher
would do. Hence, the FSR team at IPA-Caruaru research station had to put up not only
with jokes but also with disparaging comments that were often made behind their backs
(fieldwork interviews, 1990).

Despite these difficulties, a group of IPA researchers decided to go ahead with a
FSR research project concerning the small farmers of the Agreste and Sertdo region of
Pernambuco. The Agreste region of Pernambuco is divided into three subregions: Agreste
Setentrional, the northern part of the region; Agreste Central, in the middle; and Agreste
Meridional, the southern part of the region. Between 1980 and 1983, IPA researchers set
up a large number of on-farm trials to evaluate the performance of new technologies. For

that purpose, IPA selected three farms from each of the subregions of the Agreste and a
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few others in the Sertdo. Before the introduction of the on-farm trials IPA researchers
conducted qualitative field interviews with farmers in order to define treatments according
to current farming systems and their main production constraints (Lopes, 1990).

The on-farm trials were composed of treatments representing alternative crop
systems: T=traditional crop system; T1=T plus improved varieties and selected seeds;
T2=T1 plus different plant population; T3= T2 plus pest control; T4= T3 plus fertilizer
(organic and chemical). T and T1 were carried out by farmers whereas T2, T3 and T4
were the full responsibility of the researchers. The plots were 1000 square metres, much
bigger than those used inside the research station (Lopes, 1990). The treatments were
designed to incorporate different planting systems for maize intercropped with beans and
manioc intercropped with beans (IPA, 1985).

One of the objectives of this FSR project was to evaluate and compare the results
generated by the researcher's technology - produced inside the research station but tested
on the farmer's field - with the results obtained via the traditional methods of the small
farmers. Other objectives were to promote a 30 per cent increase in farmers' incomes and
to obtain their views on the appropriateness of the technologies being tested (Lopes,
1990). The technologies were those available at the research station and farmers did not
participate in their generation. By the end of 1983, IPA realized that the objectives of their
FSR project had not been fulfilled. Nevertheless, the experience produced important
lessons according to IPA:

- the technologies that performed well under experimental conditions (inside the
research station) were as fragile in relation to weather conditions as the farmer's
technologies when applied on the farm. The researchers would lose their crops when

farmers lost theirs and succeed when farmers did so;
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- the lack of farmer participation resulted in serious communication problems
between researchers and farmers. These problems jeopardized the researchers'
understanding of the farming systems that they were trying to study;

- some of the farms were too far away from the research station (over 100km),
making the on-farm trials difficult to manage and very expensive to conduct; and

- the planting season was very short because of the unstable rainfall pattern and it
was often very difficult to set up all the experiments on time.

To conclude, IPA was overwhelmed with information that they could not process,
they had diluted their meager financial resources on a vast number of on-farm trials and
overstretched the limited number of available scientists (IPA, 1985). IPA did not have
enough people and resources to properly cover the vast geographical area of the Agreste
and Sertdo which they were trying to investigate. IPA researchers could not deal with the
large amount of information they had managed to collect during this first phase of the FSR
project (1980-83). Their researchers did not have the time nor the expertise to process and
analyze the bulk of that information. Moreover, "the results were so diverse and
confusing that the group of researchers decided to abandon this strategy and concentrate
all efforts on only one area of the Agreste that theoretically represented the region"

(Lopes, 1990, p.23).

4.2.1.2 Farmer Participation

During the initial phase of IPA's new research work (1980-83), IPA researchers

were not aware that farmers were largely being excluded from the research process.

Setting up on-farm trials was mistakenly seen as working with the farmers or involving
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them in the research process. In fact, researchers were not clear about the relevance of
involving the farmer in the research process and, thus, farmer participation was not a real
concern (IPA-Caruaru, 1989). It seems that during this phase, IPA researchers were not
well acquainted with the theory behind FSR. Besides, they were lacking in experience.
They had never worked with small farmers or carried out experiments outside their
research station. Their scientific training in agronomy coupled with their urban
background made them ill-prepared for the 'new’ job. Researchers admitted that they often
did not know how to explain their ideas and intentions to farmers and appeared too
pedantic and economical in their conversations (fieldwork interviews and direct
observation, 1990). As little explanation was given to farmers about the on-farm trials,
farmers often perceived those experiments as an attempt by researchers to show that they
knew how to do things better than farmers. Researchers did not realize, at the time, that
many farmers felt that they were competing with them and therefore, resented the
researcher's attitude. As a consequence, most farmers did not think they would benefit
from those trials (fieldwork, 1990).

IPA researchers assumed full responsibility for everything involving the on-farm
trials: they brought the seeds, the fertilizers, the agro-chemicals, the farming equipment
and even the labour force to set up the trials and do all the necessary follow-up work
including the harvesting. The farmers themselves were not supposed to interfere with the
experiment. All they needed to do was to provide the researchers with a plot of land. "We
wanted to test our technologies against that of the farmers", explained different IPA
researchers during the 1990 fieldwork.

As a result of this disregard for the farmer IPA researchers learned two or three

years later, to their surprise, that they had been given the worst plots of land to conduct
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their on-farm trials and that farmers were inclined to ignore them. Farmers' distrust of
researchers was fairly widespread during 1980-83. "Many farmers were very suspicious
and did not accept it. This business Qf the government carrying out experiments on our
property. What they really want is to take away our land. It can only be a communist idea"
(farmer, in Noya, 1990, p.75). Several other fanneré admitted that they thought IPA
researchers were involved with a land reform programme and did not allow trials on their
fields because they feared losing their land (fieldwork, 1990). Nothing was further from
the truth but, as long as researchers were not paying attention to what was happening
around them, these ideas were left untouched. It is clear that, during 1980 and 1983, there
was a major failure in communication between researchers and farmers; farmer

participation in the research process was negligible.

4.2.2 1984 to the Present: Developing Participatory Technological Change (PTC)

IPA drastically modified its research methodology in 1984 and, as a result,
abandoned all their on-farm trials spread over many different parts of the Agreste and
Sertdo of Pernambuco. IPA decided, instead, to concentrate its research effort in a specific
region of the Agreste known as Xicuru (IPA, 1985). Besides the selection of this new
region where research would be conducted, the new methodology proposed the
elaboration of local agro-ecological and socio-economic diagnoses, the implementation
and development of SIPs (Integrated Production System), and the restricted diffusion of

technologies within a pilot region (IPA, 1991).



153

From 1980 until the end of 1983, the focus of IPA's research work had been on
testing technologies outside the research station but not on getting to know the small
farmer or the functioning of his farming systems as a whole. IPA appears to have
mistakenly assumed that it would be possible to become familiar with the farming systems
of the small producer without trying to get to know the farmer and how he managed his
farming systems. All that changed in 1984.

The 1984 methodological change may also be seen as the origin of what has been
called in this thesis PTC or Participatory Technological Change (chapter 3). As defined
earlier, PTC is a new agricultural research methodology developed by IPA-Caruaru which
evolved from FSR. Although PTC seems to be developing in the direction of FPR, it is
still far away from it. Farmers are definitely not equal partners in the research process as
suggested, among other things, by FPR. Nevertheless, PTC appears capable of generating
technologies which are likely to benefit the small farmer whereas the previous
methodologies have not worked. One of these technologies is the focus of this case study -
potato cropping.

After analysing the way IPA conducted its agricultural research from 1984, it is
possible to say that PTC evolved mainly through practical experiences. It was the result
of an interaction of researchers with farmers and rural extensionists which has taken a few
years to develop a more recognizable form or shape. Within this context, PTC was not the
result of a well defined, theoretical proposal which was carried out by IPA, but largely the
result of a learning process based on the principles of FSR and at least four main
initiatives. These main initiatives were:

- concentrating the research effort in one region;

- researchers working close together with extensionists and farmers;
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- development of six SIPs; and

- potato research. Each of these initiatives is discussed below.

4.2.2.1 Concentrating the research effort in one region: Xicuru

Two criteria guided the selection of the new geographical area where IPA decided
to concentrate its research effort. Firstly, it needed to be representative of the natural and
socio-economic environment of the Agreste region. Secondly, it should be as near as
possible to IPA's research station in Caruaru (Lopes, 1990). The area chosen is known to
researchers as Xicuru and it is located in the 4th district of the municipality of Caruaru in
Pernambuco. Xicuru comprises 13 villages and is only 25km away from IPA's research
station and 15km from Caruaru (pop.250,000; 130km west of Recife)(Banco do Brasil,
1989).

This pragmatic step taken by IPA - to concentrate the research effort in Xicuru - is
very important for the development of PTC because it allows researchers and extensionists
to get actively involved with farmers and their properties, even on a daily basis if that is
required. For an institution working on a tight budget such as IPA, it became apparent that
it would not be possible to continue with the approach adopted during 1980-83 when IPA
introduced experiments in a vast area of the Agreste and Sertdo. In these circumstances,
the large size of the area to be covered and the resulting petrol bill are significant factors in
determining whether an experiment can be followed up or not. The researcher's time is
also in short supply and therefore, must be optimized. It cannot be wasted in countless and
long journeys unless they are strictly necessary. Traveling along poorly maintained roads

and dirt tracks is not only time consuming, tiring and dangerous but it also reduces the life
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span of vehicles which are another important and scarce asset in any agricultural research
station of the North-East.

In early 1984, IPA used the primary information available (census data, aerial
photographs, maps) to start an agro-ecological classification of the Xicuru area.
Researchers visited the area frequently to interview farmers and local community leaders.
They also set up a number of on-farm trials in fourteen different properties which not only
proved useful in helping them to understand the farming systems of the local small farmer
but, perhaps more importantly, facilitated their approximation to the small farmers and the
Xicuru community. As a result of these studies, it was decided that the area known as
Xicuru could be divided into two sub-areas or two different farming systems according to
the use of soil and pattern of production: FS1 and FS2 (IPA, 1985).

Farming System 1 (FS1) includes the villages of Lagoa de Pedra, Serrote do Boi,
Japecanga, Firmeza, and Marimbondo. The main crops cultivated in this sub-area are
manioc both as a monocrop or intercropped with beans; maize intercropped with beans
and potato as a monocrop. The livestock system (2) consists of cattle, elephant grass,
spineless cactus and native pasture. Farming System 2 (FS2) includes the villages of
Lajedo do Cedro, Macaco, Cacimba Cercada, Cacimbinha, Xicuru, Lajedo Preto, Jiquiri
and Salgadinho. The main difference between the two sub-areas is that manioc and potato
are absent from FS2. The type of soil in FS2 is not appropriate for these two crops
(Lopes,1990).

Later in 1984, to further their knowledge of the small farmers of Xicuru and
complement the agro-ecological and socio-economic diagnosis of the region, IPA carried
out a structured survey in the region. A total of 137 smallholders were interviewed, 80

from the FS1 and 57 from FS2. This survey provided useful quantitative information
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about the various farm components, their interactions énd performance. It also allowed
IPA researchers to select a group of four farmers or smallholdings as representatives of
FS1 and FS2. These four properties, two from each sub-area, together with another two
that were selected later became known as SIP (Sistema Integrado de Produgfo) or
Integrated Production System (IPA, 1985). Before discussing the type of research that IPA
carried out in the SIPs, it is necessary to examine the new kind of relationship which IPA

was trying to promote among researchers, farmers and rural extensionists.

4.2.2.2 Researchers, farmers and extensionists: a new co-operation

By the end of 1983, IPA researchers had realized that it would not be possible to
help the small farmer of the semi-arid region without learning about their farming systems
in depth and without understanding the farmer's logic and behaviour. It was decided then
that EMATER (Technical Assistance and Rural Extension Company), the state institution
responsible for rural extension services in the region, would be invited to work together
with IPA and play an active role in fostering a new cooperation, based on mutual respect,
between these three important actors: researchers, extensionists and farmers. Moreover,
researchers also concluded that they needed to involve the farmer in the research process if
they were to succeed in their quest to develop a new research methodology which would
allow the generation of new and appropriate technologies.

The 1984 methodological change mentioned before was based on two hypotheses
which reflect these ideas:

(1) a concentrated effort by researchers in a specific geographical area would
allow, through working closely with farmers, a better understanding of their farming

systems; and
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(2) some technologies tested and assessed on the farmers' fields could, through the
frequent presence of the researchers, be more easily adopted into the farming systems of
farmers within the pilot area (IPA, 1991).

From the hypotheses above it is possible to argue that IPA was committed to
increasing the level of farmer participation in the research process in order to better
understand the farming systems of the Xicuru small farmer. IPA acknowledged that,
without a close working relationship between farmers and researchers, it would not be
possible to fully understand the farming reality of the small farmer. Without this
knowledge, IPA was finding it very difficult to produce the type of technology that would
be adopted by the small farmers.

Researchers admitted during fieldwork interviews (1989; 1990) that the difficulties
involved in trying to understand the complexity of the small producers' farming systems
and the frustration of not being able to fulfil their objectives during the first phase of the
FSR project (1980-83) made them realize that working together with the small farmer also
meant working together with rural extensionists. That is a lesson that IPA researchers have
judged very important although it is not specifically mentioned in their annual reports. The
complexity of the small cultivator farming system has "its roots in the number of separate
and composite activities undertaken; the crucial temporal interdependencies among
activities; the number of effective constraints impinging on these activities; the poor
records and information base for decision making; the number of attributes of farm
performance that enter the farm family's utility; and last but by no means least, the
inevitable lack of certainty in nearly all facets of production, marketing and life" (Mellor

quoted in Valdés et al., 1979, p.11).
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Researchers (IPA) and extensionists (EMATER)

Having concluded that the role of the extensionist in the research process was
much more important than had been anticipated, IPA made an audacious move and in
1983 invited an extensionist from EMATER to join their FSR team based at IPA's
research station in Caruaru. This decision reflects IPA's openness and realization that it
would be necessary to work together with local extensionists and small farmers during all
phases of the research process: diagnosis, technology generation, assessment and
diffusion.

IPA's proposal to have an extensionist working with its FSR team was not only
audacious but unique, especially within the research context of the North-East, where it
was unprecedented. Traditionally, the two institutions would not work together and, even
at the level of technology diffusion when the extensionist would be responsible for
transferring the 'researcher’s technology' to the farmer, it would be unusual for researchers
to work together with extensionists (Chagas, 1986). Moreover, as the president of
EMBRAPA (Flores, 1991) noted, extensionists in general were still ignoring the needs of
farmers, following orders from their superiors which were divorced from the local reality
and spending most of their time dealing with bureaucratic matters.

The four year experience (1980-83) of carrying out research outside its
experimental station indicated that the cooperation between IPA and EMATER would be
very useful during the second phase (1984-91) in several areas of IPA's new research work
such as the selection of subregions for research; diagnosis or problem identification;
selection of farmers for on-farm trials and SIPs; planning, implementation and follow-up
of trials and SIPs; assessment and diffusion of technologies. The reasons IPA decided to

work together with extensionists were very practical and may be summed up as follows:
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- EMATER had an office in Caruaru. Its budget and infrastructure of technicians,
equipment and cars when combined with IPA's could allow researchers to go further with
their plans;

- extensionists had a certain knowledge of the Xicuru region where IPA decided to
concentrate the research effort. Besides, they had already assisted approximately 20 per
cent of farmers in that region (Lopes, 1990, p.51), had a limited understanding of their
problems and maintained a friendly relationship with many of them, including local
community leaders. IPA hardly knew the region and or people of Xicuru;

- extensionists were much more familiar with the language used by the small
farmer than researchers and they knew many of the specific cultural traits that determined
or influenced a farmer’s behaviour and/or guided farming decisions; and

- extensionists had a long-standing experience with technology diffusion while
researchers were just starting to become involved in that phase of the research process
(SUDENE, 1987).

In the face of the large number of unresolved problems and the magnitude of the
task of improving the standard of living of the small farmer in the Brazilian semi-arid
region, the effort and merit of bringing researchers and extensionists together might easily
be underestimated or go unnoticed. In this context, the comment of a director of
EMBRAPA (Bezerra, 1988) sheds some light on the difficulties involved in the process of
trying to bring agricultural researchers and rural extensionists together. According to him,
there are a few general problems hindering this process which apply to the situation IPA
was experiencing in Pernambuco. Firstly, the insufficient understanding of the importance
of articulating research-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>