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AGRICULTURAL DUALISM AND BRAZILIAN DEVELOPMENT

This research clearly demonstrated the disparities in agricultural growth between
groups of farmers in Brazil, especially in the wheat region, and noted the broader
interregional disparities which historically existed and appear to be even more
accentuated in recent years. This process of growth has contributed to increased
dualism in Brazilian agriculture: highly capitalized mechanized farms with low
labor/land ratios, and under capitalized traditional small farms using large
amounts of labor and little new technology. The dilemma appears to be the classic
- one o7 growth versus distributive equity, a theme of increasing importance in- -
developing countries. 'As noted above, the policies affecting Brazilian agricul-
ture to the greatest extent in the post World War II period are asscciated into.
two major sub-periods of development strategies in the country: the first '
characterized by general neglect and occasional discrimination against agriculture,
especially in the 1947-61 period of intense import substitution industrialization,
resulted in agricultural growth largely along the extensive margin; the second,
beginning in the mid-1960's and continuing to the present, represerts a period in
which policies have been aimed at agricultural modernization and expanded traditional
and nontraditional exports. In the first period, the objectives for agriculture
were limited primarily to producing an adeugate supply of reasonably priced food
for urban wage earners and secondarily, generate foreign exchange to finance the
importation of the industrial raw materials and capital goods. The assistance
granted to agriculture consisted largely of improving extension and marketing
services. Since the mid-1960's much greater emphasis has been given to moderniza-
~ tion, and accelerating the growth of output and exportation. Emphasis on research
increased in the early 1970's. Generally Brazil has been quite successful in
meeting its economic objectives. In fact, the high growth rates since 1968 have
caused people to speak of the "economic miracle" and make comparisons with countries
1ike Japan. This euphoria may be a bit premature, particularly in view of current
energy problems, but clearly the performance has been exceptional in the past few
years, in large part due to expert decision making. The emphasis, at least in
agriculture, however, has been largely on growth rather than growth with equity.
Given the state of the economy when the military took power in 1964, it is easy
to understand this orientation. But it is also necessary to call attention to the
potential structural problems arising from this approach which may hamper future
economic growth and development. The experience of other countries has demonstra-
ted the difficulty in achieving equity, in spite of good intentions, once great
inequities have arisen. Perhaps some loss in growth rate occurs when increased
equity is pursued, but the resuits of this and other research, which suggest
relatively constant returns to scale in agriculture over a wide range of output
levels, imply that the losses might not be that great. If more broadly based
growth is desired, the challenge to policy makers is clear and complex. It requires
a fundamental rethinking of how millions of Brazilian farmers respond to policies.
The tendency has been to view policy making as essentially a "top-down" activity
with relatively little feedback about the dynamics of policy impacts. The
observed inequalities in resource use, income and growth logically result. A
growth-with-equity strategy would have to take into account the heterogeneity of
farms and farmer response. Policy making would then involve identifying groups
of farmers that are relatively more homogeneous and developing a specific set of
policy incentives for each group. The recent efforts of the quasi-public national
agricultural research institute (EMBRAPA) to develop region and croo specific .
technological packages is a promising attempt clearly in the right uirection. The
scientists and technicians of this institution are to be commended for .this



initiative and their apprecfation of the complexities of the agricultural
development process. Anotter clear implication of this research is the

crucial role which product and factor pricing has on the pattern of farm

growth. Brazilian policy makers have consistently espoused the role of the
market in allocating resources, ye: continuously intervene in the market

process in order to influence prices for some specific objective. Generally
such intervention has been directed towards increasing the use of certain
_inputs, expanding output of selected products, or reducing consumer prices.

The resulting distortions have helped meet the objectives, at least in the
short-run, but have also cont»ibuted to resource misallocation and an

unequal pattern of participation in the growth process by various groups -

of farmers. These inefficiencies and inequities could well frustrate " .

future broad based rapid growth. Furthermore, the slow growth in effective
demand of the marginalized segment of the rural population may frustrate

the continued growth of the industrial sector. Solely removing piricing

- distortions, as important as that may be, may not constitute, however, the
necessary and sufficient conditions for broader based agricultural develop-
ment. Structural change needs to be attacked simultaneously. This research

has shown how differential resource endowments and access to resources and
policy incentives contributes to uneven farm growth. Land reform, credit

for land purchases, effective land taxation, and improvements in the land.
market may be necessary to form the basis for more equitable arowth where
agricultural production is still largely a function of combining land with
labor. More vield increasing technologies are also required so that increases
in income are not restricted just to enterprise changes or mechanization.

Rural education, now lamentably inadequate, must be improved and universalized
so that farmers are better prepared to seek out and understand new information
as well as provide a more productive source of labor when they choose urban
employment. Extension workers must be provided with a larger stock of technolog-
ical alternatives and must be freed of a myraid of administrative functions

and a bias to concentrate their efforts on large farms, Lastly, signs are
beginning to appear in Brizil that the past emphasis on the macro approach to
the study of agricultural problems is waning and a new interest is emerging in
the study of the microeconomics of the agricultural sector. The research
reported in this volume has made a small dent in this vast uncharted field.
Hopefully it will encourage some of the extremely talented young Brazilian men
and women now studying at home and abroad to delve into the problems faced by
farms and rural markets which have only been touched upon here. Studies related
to such problems as the determinants of consumption and savings, creation of
employment, returns from new technology, bottlenecks in input and product
markets, impact of inflation and income distribution, exchange rate and other
trade policy influences on agricultural trade, and financial market contribu-
tions to capital allocation and savings accumulation represent a few of the

most crucial items in a iong list of research priorities. Of immediate impor-
tance is the initiation of a nationwide system for the collection of farm level
time series data absolutely essential to effective economic research. This
research and the rapidly growing literature on economic and agricultural growth
and development in Brazil show that the sleeping giant of the southern hemisphere
awoke with a start in the latter half of the twentieth century and shows great
potential for becoming a commanding influence in the economy and politics of
Latin America. It holds untapped and underutilized agricultural resources that’
could become one of the important breadbaskets to help feed the hungry world, :
By achieving. high growth rates for several vears, it has demonstrated a capability
to effectively draw some of these resources into production. But if it is to



realize its true economic potential and maintain long term high growth rates,
it must begin to more effectively harness its most valuable resource, a
resource largely overlooked in recent years - the growing quantity and
quality of its peoples. When that occurs, we can Justifiably refer to the
"Brazilian Economic Miracle."
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 PREFACE

In 1969 the U.S. Agency for International Development through its
Technical Assistance Bureau contracted with the Research Foundation of
‘'The Ohio State University to conduct an "Analysis of Capital Formation
and Technological Innovation at the Farm Level in LDC's," (hereaf*er
referred to as the Capital Formation Ptbject). USAID financiel suppért
covered the period July 1, 1969 through October 31, 1974.

.Responsibility for the Capital Formation Project rested with the
faculty of the Department of Agricultural Economics and Rural Sociology.
Norman Rask was the research team leader throughout the life of the
project. Richard Meyer served in Brazil as Project Chief of Party co-
ordinating the extensive primary data collection and preliminary analysis
efforts. Upon return to Columbus, he served as a member of the research
team and with Norman Rask coordinated the writing of this monograph
wh:.ch conétitutes the final report of the project. Members of the re-
svearch team, responsible for specific areas of project research included
vale Adams, David Francis, Terry Glover, Donald Larson and Inderjit Singh.

The principal project objectives were: (1) To investigate and

descrile capital formation and utilization at the farm level, iacluding

the twpact ol techinological change rn the need for capital and on the
capital formation process, and (2) To evaluate the implications and im-

pact of selected policies designed to stimulate capital formation.

Research was initiated in Brazil and was limited to that country when

conditions prevented expanding the regearch to India as originally planned.



The farm firm was the principal unit of analysis for the investi-
gation and was viewed as the primary building block.in the chain of pro-
duction and marketing firms involved in development of the agricultural
sector. The research procedure was to discover, measure and better
understand the impact on farm fiim decisions of major cﬁanges in govern-
ment programs, world markét conditions, and new technology. Such
analysis.required extensive farm level data and little existed in Brazil.
As a result, collaborative research arrangements were established with
several Brazilian institutions. The institutions were selected because
of their knowledge of particular agricultural regions and expertise to
. assist in designing survey instruments and in collecfing £he data through
personal interviews with farmers.

Utilization of the research results and improvement of local re-
search capabilities were also important considerations. Thus during
the course of the research, several efforts were made to communicate and
interpret preliminary results for several Brazilian agencies and pro-
fessionals and the local USAID Mission through seminars, meetings, and
informal contacts. Furthermore, students and faculty at each of the
collaborating institutions were involved in questionnaire design, sampl-
ing, interviewing, data manipulation and analysis, and in all cases a
set of data was retained by the local instltutionAas part of data banks
that were being developed.

In any project of this scope many individuals play'key roles and
~many institutions make significant contributions. We would like to
mention some of those w;thout whom the research could not have been

initiated or conducted. In USAID/Washington Dr. Erven Long was an

ii



instrumental force iﬁ the project's inception and provided counsel
throughout its duration. Members of the USAID/Washington'Technical
Assistance Bureau who assisted were: Dr. Douglas Caton, Dr. Larry
Witt, Dr. Arthur Coutu, Dr. Harold Jensen and Dr. Lehman Fletcher.

In the USAID Mission to Brazil, William Ellis, Mission Director;
Michael N. Galli, Deputy Chief of ARDO; William Rodgers, Chief of ARDO;
Dr. Harlan Davis, Agricultural Economist; Ralph Miller, Deputy Chief
USAID/PASA; Dr. Stanley Krause, Agricultural Economist; and David Cohen,
Program Office; as well as several other members of ARDO and the USAID
staff provided much appreciated in-country support and administrative
baékstopping.

The Central Bank and the Ministry of Agriculture served as vfficial
contact with the Brazilian government and providea encouragement for
the initial studies. In particular Ary Burger, Director of the Central
Bank provided valuable assistance. The Instituto de Estudos e Pesquisas
Economicas da Universidade Federal do Rio Crande do Sul was the first
institution to conduct a survey under the Project. We owe a great deal
to the foresight and effort of Mauricio Filchtirer, Director and Eli de
Moraes Souza, Chief of the Agricultutal Economics and Rural Sociology
Section, in getting tﬁat survey underway and to several other staff
and students that so successfully completed subsequent surveys and
analysis on the data collected in that state. Closely related to this
first effort, a survey was conducted in the state of Santa Catarina in
conjunction with the Instituto de Pesquisas e Estudos Economicos da
Universidade Federal de Santa Catarina with Carlos Jose Gevaerd playing

‘an important role in that work. An old friend and distinguished col-
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league, Paulo f. Cidade de Araujo, was instrumental in assisting with
the research that was conducted in Ribeirao Preto in the state of Sao
Paulo in 1970. Several other staff members and students in the
Departamento de Clencias Sociais Aplicadas of the Escola Superior de
Agricultura "Luiz de Queiroz," including Joaquim J. de Camargo Engler
who later became head of the department, were very supportive of the
several economic and sociological studies conducted in Sao Paulo, and
were patient and much appreciated counselors and hosts to the several
OSU staff that resided in and passed through Piracicaba. The research
condurted in the state of Minas Gerais owed much to Helio Toliini, then
birector of the Instituto de Economia Rural, Universidadé de Minas
Gerais in Vicosa; H. Evan Drummond, Ph.D. student at Purdue University;
and Julian H. Atkinson, Chief of Party of the Pufdue-Vicosa Institution
Building Project. |

While analysis of the data collected in these four states moved
forward, the USAID Mission contracted with Ohio State University to
provide support to the newly created Escritorio de Analise Economica e
Politica Agricola of the Ministry of Agriculture. The first director
of that office, Francisco Vera Filho, and his successor, Albefco Veiga,
along with Iby Pedroso organized a survey in the state of Ceara which
collected data similar to the type collected in the four other states
and made it available to the Project. Faﬁstino de Albuquerqué
Sobrinho of the Universidade Federal do Ceara and Roger Fox of the
University of Arizona - Ceara Institution Building Contract were in-
strumental in making local arrangements; The Banco do Nordeste con-

tributed resources and staff to that survey as well.
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Special appreciation is al«o extended to tle many interviewers and
drivers in each survey region that spent long, hot, dusty hours locating
and interviewing farmers. The Brazilian farmers we interviewed displayed
great patience and excellent cooperation by completing long interviews
as accurately and thoroughly as possible. To them we extend special
thanks.

The research that went into this report involved many staff and
‘students at both OSU and several of the institutions just mentioned.

The training of graduate students was an integrazl aspect of the Project,
both in the U.S. and Brazilian Universities and will no doubt remain
one of its chief benefits long after the findings of this research
become outd;ted;

Clearly, the research findings summarized in this report emanate
from a successful team efforic. However, it ié appropriate to recognize
explicitly those individuals mosé directly responsible for major parts

of the report.

Chapter 2 Douglas Graham

Chapter 3 Richard Meyer

Chapter 4 . Norman Rask and Richard Meyer
Chapter 5 Norman Rask

Chapter 6 Terry Glover

Chapter 7 Donald Larson and Richard Meyer
Chapter 8 David Francis

Chapter 9 Donald Larson

Chapter 10 Dale Adams

Chapter 11 Inderjit Singh and Choong Yong Ahn



Chapters 1 & 12 Group Effor:

In addition, significant contributions to the Project were made
by several other OSU faculty memBers, in partiéular'Berﬁard EfVen;"
John Sittérley, Francis Walker and Kelso Wessel. Kélso'ﬁessel was
a member of the OSU Institutibn Building Project at ESALQ, Piracicaba,
during the initial phase of data collection in the state of Sao Paulo.
He worked with Brazilian faculty and graduate students on questionnaire
construction, survey design and supervision of some of the interviewing.

Mrs. June Blind and Ms. Malinda Brenner shared most of the typing of
the final version and were ably assisted by several other secretaries
in the department on earlier drafts. Ms. Barbara Durman, and Mrs. Margie
Butz were responsible for data organization and storage. ' Mark Hinnebusch
did much of the computer programming during the latter part of the Projectr
The Statistics Laboratory helped with figures, tables and overload typing,
while Ms. Maiilyn Chute served as a.most capable administrative assistant

throughout the life of the Project.

While more than forty graduate students have assisted with the
processing and analysis of data and many have used portions of the data
for their own M.S. theses and Ph.D. dissertations, 9 individuals who
were then Ph.D. candidates, deserve special recognition for contributions
to the overall Project: John Stitzlein, William Nelson, Gerald Nehman,
Hagop Kayayan and Solon Guerrero each spent a year or more in Brazil
assisting with data collection and processing; Roger Baur and Choong
Yong Ahn assisted with data processing and analysis in Columbus.

Joaquim J. de Camargo Engler and Iby Pedroso worked with their respec—,
tive institutions in data collection and used part of the data for.

their dissertations.
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We would 5135 like to express apprecia:ion to G. Edward Schuh and

. Pan A, Yotopoulos for highly useful detailed comments each made on an
earlier dréft of this report. J. K.>McDermott also contributed a help-
ful reaction as did several people in Brazil during a round of seminars
conducted in October, 1974. Of course, the authors assume sole respon-
éibilicy for the contents. The views and opinions expressed do not
necessafily represent the views of any persons or institutions in Brazil

or the U.S. that collaborated with the Project.

David Boyne
Project Supervisor
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CHAPTER 11
THE MACROECONOMICS OF PRODUCTION: A DYNAMIC
MODEL OF THE WHEAT PRODUCING AREAS IN RIO GRANDE DO SUL*
INTRODUCTION
The central theme that has been pursued in this overall report is

that the development of the agricultural sector has proceeded successfully
in an environment of distortions. This theme is approached from the
micro level in Chapter 6 whose purpose was to identify and confirm
some of these distortions by examining the microeconomics of production
at the farm level. The purpose of this chapter is to approach this
problem from a more aggregate point of view, in order to examine the
broader impact of these distortions. To do this a model is developed
at the regional level to examine some of the macroeconomics of production.
Although still partial and regionally confined the model permits us to
measure the social welfare costs of the resource misallocation brought

about by policy distortions. This chapter thus presents a description

We are indebted over many years to our colleagues speclally Professors
Dale Adams, Norman Rask, Richard Meyer, Terry Glover and Douglas
Graham without whose continuous encouragement and detailed knowledge
of Brazilian conditions this work would not have been possible. We
wish also to thank Professors R. H. Day, G. E. Schuh and Pan Yotopoulos
whose comments on earlier drafts considerably improved this chapter.
This work also owes a great deal to the innumerable Brazilians who
helped us alang the way. This lis- 1s endless but we would like to
especially thank Dr. Joaquim Engler and Dr. Alberto Veiga and his
colleagues at E.A.P.A./SUPLAN, Ministry of Agriculture Brazilia for
making this work possible.
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of a dynamic model of agricultural development for the mainly wheat
producing areas in the Northwest region of Rio Grande do Sul in
Southern Brazil. The modeling effort is geared tc analyzing the impact
of the same set of broad policy distortions that are the central theme
of the other chapters. This is done through the use of counterfactoral
arguments and their simulation using the model.

There are five other objectives of this modeling effort. First, as
a methodological exercise, the model is based on an integration of micro-
economic firm-household decisions and is intended to show the usefulness of
dynamic models as téols for understanding and planning regional develop--
ment in the agricultural sector. Second, as an analytical tool, the model
provides a means for simulating the economic history of regional devel-
opment by tracking the dynamic path of economic outcomes through time.
Third, as a research tool, the model provides a framework for tracing out
the expected consequences, in detailed and quantitative terms, of
various policy options posited as counterfactual arguments on a variety
of indicators. These include regional indices of output, employment, farm
incomes, resource allocation and income distributions. These detailed
results permitted by this type of exercise are of interest to development
economists as well as project administrators. Fourth, as a part of the
total effort to understand capital formation and technological change
in the agricultural transformation of a region, it complements the
descriptive and econometric studies of these processes described in
earlier chapters by a) extending.the analysis to a regional aggregate
and b) examining the detailed cumulative processes of this transformation

in a dynamic context. Lastly, as a device for perspective planning it
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provides a means for weighing the future consequences of current or
contemplated policy choices by supplying short and/or long run projections
of regional development.

As a caveat it is useful right at the start to mention some of the
severe limitations of the exercise that follows so that the reader also
becomes aware of what the model does mot do.

To begin with there are the obvious limitation of any attempt to
quantify the process of economic transformation. Quantity is arith-
momorphic while reality is not as Georgeson-Roegen has pointedly shown.l
Thus any tool purporting to describe real processes with quantitative
measures alone is likely to be an abstraction. Secondly, institutions
and institutional processes which are clearly at the heart of the
transformation process are altogether neglected or the 'mutatis mutandis"
assumption is made in their tegard.zj We postulate here how decisions
are made by farmers and measure their outcomes. We have little to say
about the development of institutional infrastructure that must have
aided, abetted or impeded these outcomes. Thirdly, although less
partial than the analysis of production at the farm level, the model is
still partial and totally open. Pertaining to a given region character-
ized by particular production opportunities, it does not even relate

to the agricultural sector in the entire state of Rio Grande do Sul

) Arithmomorphic concepts are those that are discrete and do not over-
lap. In contrast dialectical concepts which best describe social
reality according to Georgeson-Roegen, overlap and violate the prin-
ciple of contradiction. See [69] Ch. 5.

2/ That is the assumption that attitudes and institutions will automati-
cally be adopted or adaptable to the extent required to allow devel-
opment to proceed. See [70], Appendix III.
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With the enormous diversity in Brazilian conditions for agricultural
production its conclusions cannot even apply to the wheat sector of the
economy as a whole although it will be argued that the results are indi-
cative of the directions and are useful. Further although some attempt
is made to incorporate the impacts of the industrial and foreign sectors
and changes in policy decisions on agricultural production, these
changes are treated exogenously. No attempt is made to explicitly model
the complex intersectoral relationships that evidently have character-
ized the development of agriculture in Brazil as shown in Chapters 2
and 3. Fourthly, a particular set of optimizing rules are used to define
dynamic economic behavior at the farm level and although some primitive
attempts are made to incorporate a variety of behavioral rules to en-
rich the description of the decision process, the model leaves much to
be desired, and we are aware of its' limitations. Simplifying assumptions
had to be made in order to allow aggregation to the regional level of
analysis. Although a more refined model 1is theoretically possible we
also wanted one that was computable with data; one that could become
operational. Data and computing costs forced us to tread the middle road
and make assumptions that allowed us to actually compute the model. Even
so it remains fairly complex. Lastly, we were again forced to concen-
trate on a small set of policy issues that we felt were important, to
the neglect of others that no doubt seem more important in hindsight.
Furthermore, stating complex and real policy options as simple counter-
factual arguments has its limitations. The almost infinite combinations
and permutations of policy parameters that were possible could not all be

analyzed. Any particular choice always leaves the curiosity unsatiated and
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the results open to question, because other choices were always possible,
and in view of someone else more interesting or important.

We hope however that even given these limitations the exercise
that follows has wome contributions to make both as a methodological
device fo. analyzing complex and dynamic behavior, as well as a tool
for analyzing real policy options and better understanding the process

of farm growtn in Brazil.

The Background

Modern agricultural transformation in the LDC's has been character-
ized by 1 technological change, both biological and mechanical, which
has often been a critical element; 2) mainly privately operated decision
making units and 3) strong government participation, either directly
through the allocation of scarce resources or indirectly through established
markets often effectively directing (distorting) the development
process.

The importance of technological change, especially biological
innovations associated with the use of high yielding varieties, water
and fertilizers, has received considerable attention in recent years.

It has been viewed as a necessary and sometimes sufficient ingredient
in any plan for increasing agricultural output, productivity, and
incomes.éj Indeed much of the empirical work in developing agriculture

has concentrated on the problems relating to the engineering, economics,

3/ Biological technologies have repeatedly been emphasized as critical
by Hopper [26], Schultz [55] and more recently by Hayaml and Ruttan

[2110
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and diffusion of technological change.éj

This singular emphasis can be somewhat misleading; for in its most
simplified form, it asserts that without structural change related to
the use of new and land intensive techmologies, transformation of the
agricultural sector in the LDC's would be most difficult if not impos-
sible. This viewwould regard changes in the policy environment, as an
"engine of growth," only insofar as policy changes provide the proper
"incentives" for the adoption of these and related new techmologies. The
role of policy incentives in the absence of new technologies is regarded
as minimal, and often ignored as a viable alternative strategy for
agricultural transformation.

This single minded emphasis on new land-intensive technologies of -
course steﬁs from the preoccupation with those LDC's where the land/
population ratios are low and declining due to high rates of population
growth. This has led to the growing interest in the successful trans-
formation in countries such as Japan, Korea, and Taiwan. Given the
urgency of the problem and the large populations imvolved in LDC's that
have such low land/population ratios this preoccupation will continue to
occupy center stage, and continue to call for strategies that focus
on increasing physical output per hectare.

But this cannot be the total concern of all those studying agri-
cultural develorment. In other developing countries, characterized by
relatively high land-man ratios, considerably different strategies have

been used. Here price incentives to stimulate production have often

&/ The problems of diffusion have not received the attention they

deserve by economists in spite of the pioneering work by Griliches

[20] in the U.S. indicating their critical importance. Diffusion has
been the prime domain of sociologists like Rogers [52] and more

recently of geographers like Brown [8] interested in its spatial aspects.
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formed the core of the development strategy. Through a variety of |
market and non-market intervention, government policies, especially in
product and factor markets, have been critical. Where land is available,
the goal has been to bring it into use at the extensive margin, by
providing the incentives for doing so. These strategies, designed mainly
to stimulate production also have however had an impact on the efficiency
of resource allocation, employment and income distribution that has not
been fully undetstood or takem into account.

The development in Southern Brazil, especially in the wheat pro-
ducing areas of Rio Grande do Sul, is a case in point. During the decade
of the sixties, this region saw considerable growth in real agricultural
output and a persistent transformation of the regional economy from
range livestock production to intensive crop production. This transfor-
mation was made possible through a large program of price supports for
wheat producers tied to subsidized credits available for the purchase of
modern capital intensive inputs. As a consequence, total output, factor
productivity and farm incomes increased substantially bringing con-
siderable economic prosperity to the region.éj lHowever, little change
occurred in the blological conditions of production. Yields per hectare
and per animal remained relatively stagnant throughout the decade. The
distribution of farm incomes worsened while a considerable misallocation
of scarce resources, especially capital resulted, as we hope to show in
our analysis.

In this context, the role of pricing policies and their impact takes

on a speclal significance and becomes a point of departure for the study

3/ For a detailed description of this process, see Rask [63], Rask and
Meyer [47], and Chapters 4 and 5.
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of agricultu;al transformation in Southern Brazil. Government pricing
policies, however, do not operate in a vacuum. Their eventual impact
depends upon how they affect dacision makers on the farm and in the
market. With respect to the allocation of scarce resources, decision
making at the farm level becomes the eventual filter through which both
technological change snd government policy have to pass in order to have
any impact. Thus, an understanding of farm level decision making also
becomes a central feature in this study. Government policy actiomns,
egspecially those relating to price incentives, are viewed as affecting
either the payoffs (opportunities) and their expectations or the resource
endowments (constraints) facing farm level decision makers in the farm
aector.ﬁj

This interaction of policy and farm level decisions is further
complicated by two factors. Firat, the farm involves two distinct but
interdependent decision units--the farm and the household. In this and
in a development context, production decisions involving the allocation
of scarce firm resources cannot properly be separated from investment
decisions and household consumption and resource use decisions.z' This
interdependence and its consequences for studying the development
process is receiving increasing attention. In the absence of a well
formulated theory of firmshousehold decision making, little empirical

work has attempted to incorporate these decisions within a single

8/ See Day and Singh [12] for further treatment of how policy changes
can be treated in regional agricultural sector models.

v See Day and Singh [12] Adams and Singh [3] and Singh [56] for a

discussion of some of these relationships.
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framework.gj

A second complication arises from the fact that farms and farmers
are not homogeneous, either with regard to their relative factor endow-
ments or in their response to ecoromic incentives. Many though not all
of these differences, not directly related to the difference in the
physical environment of production-soil, climate, topography- which are
obviously critical to agricultural production - are associated with the
size of the operational unit.

The importance of farm size and its relation to such factors as
economies of scale, risk and uncertainty and market response has long
been emphasized by many economists.gj Heady suggests that the difference
in farm size is one of the most important factors explaining differences
in the decision making process of farm-firms, especially in response to
various economic opportunities involving risk and uncertainty. More
recently, in the study of agricultural development in the LDC's, special
emphasis has been given to the nature of subsistence production and the

10/

market response in small farm peasant agriculture. Where such units
exist, side by side with larger and more commercialized units, the

larger farms through their greater access to technology, management

8/ This interdependence and its consequences have been emphasized by
Mellor [36], Nakajima [38], and Heady et.al. [23]. Although em~-
pirical work emphasizing microeconomic decisions has been very
‘limited, not until the recent work by Becker [71] has attention
again been focused on this interdependence. Some notable attempts
can be cited (Yotopoulos [68] and Raj Krishna [31]).

9/ See Steindl [63], Hicks [25] and Heady [22, Ch. 8].

10/ That is where a large proportion of the farm output fs retained for
family consumption and a large proportion of the total labor imput
is family labor. See Singh [57], C. Wharton, Jr. [66] Nakajima
[38] for a more detailed exposition on the nature of subsistence
production and its implications for economic analysis of agricultural

production.
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and factor and product markets, usually reap a disproportionate share of
the gains when transformation gets under way.

These differences are critical in a region like Scuthern Brazil
where the size of the operational unit may vary from less than ten hec-
tares to several thousand hectares. Regional aggregates, in such a case,
tend to obscure rather than highlight these difkerences in farm endow-
ments, farm response and policy impact. Thus, farm size and the resulting
differences in resources, both initially and as they become cumulative
over time, need to be explicitly treated.

In the context of these specifications, this study seeks to model
regional agricultural development and attempts to track the process of
transformation that occurred in the Northeastern region of Rio Grande
do Sul in the decade of the sixties. It does this by analyzing the role
of selective policies in which this transformation occurred. Further
it integrates firm-household decisions and although regional and aggregate
in scope, it treats farm size differences explicitly.

For these purposes the model that is developed attempts to: 1)
focus on the decision making process at the farm level, and integrates
consumption, production and investment decisions in a single framework;

2) incorporate both the biological and mechanical components of techno-
logical change; 3) trace the path of regional development of farms of
different size, with different initial factor endowments, which compete
for common regional resources; 4) test the model in terms of its ability
to capture the process of regional transformation; 5) trace quantitatively
(i.e. simulate) the impact of major policy changes, both for the subsector

-and by farm size, on such factors as output, employment, capital and
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credit use, choice of technologies, factor productivities, factor
proportions.and farm income distribution. The model uses an essentially
"bottoms-up' approach by aggregating respesentative microeconomic units
to the regional or subsector level. This methodology is in a growing
tradition which emphasizes the use of quantitative models for the

11
analysis of the process of development in the agricultural Sector.

THE WHEAT REGION IN RIO GRANDE DO SUL

The present study and model structure have been tailored to the
wheat growing areas of Rio Grande do Sul in Southern Brazil. These
comprise some 24 municipios in two adjacent regions called Planalto
Medio and Missoes.12 This fairly homogeneous region includes some 5.7
million hectares of cultivated land - about a quarter of the total land
area in the state. In 1970, the state of Rio Grande do Sul accounted
for some 87 percent of the area sown to wheat, while the region of
study accounted for 42 percent of the area sown to wheat in the state.
So it is fairly representative of the main wheat growing regions in
Southern Brazil. In addition to wheat, the region also accounted for
about a third of the soybean area and production in Brazil. Corn pro-
duction among small farmers and beef production on extensive pastures
among larger farmers are also among the important agricultural enter-

prises in the region.

i1/ See the reviews by Thorbecke [65] and Singh [58] on new methods in
agricultural sector analysis and Rice et.al [51] for a review of
earlier work in this area.

12/ These municipios and the corresponding micro-regions in Rio Grande
do Sul are listed in Ahn [4]. See Figures 1 and 2 for general loca-

tion of the municipios.
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As shown in Table 1, there is a wide distribution of farm size in
the region resulting in substantial differences in relative resource

endowments at the farm level.lzl

TABLE 11-1
Fara Size Distribution in the Wheat Region of Rio Grande do
Sul in 1967
Number of Percent of Land Used Percent of
Hectares Farms Total Farm Area (1000 Ha) Total Land Uged
0-25 65,054 67.32 753,155 13.76
26-50 15,807 16.35 541,606 9.89
51-100 7,485 ‘ 7.74 506,092 9.25
101-1,000 7,558 7.82 2,112,646 38.61
1,011-10,000 729 0.77 1,557,784 28.49
96,633 100.00 5,471,283 100.00

Source: Estrutura Fundiaria do Rio Grande do Sul - Instituto Brasileiro de

Reforma Agraria Delegacia Regional do Rio Grande do Sul.

Until the early sixties, most of the region was given over to large
estates for the production of beef on extensive natural pastures. With
the advent of special pricing and credit incentives, this region under-
went a rapid ttansformgtion. These policies - which included price
supports for wheat and liberalized credit - were designed to increase the
production of whaat. Their detailed impacts are described elsewhete.lﬂ/

The price support program for wheat was started in 1962 with the

Bank of Brazil standing ready to purchase wheat at the official support

3 Rask [42], [43].
14/ See Chapters 4, 5 and Rask and Meyer [47].
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;rice. By 1970, this support price stood at a level nearly 80 percent
above the U.S. export price.ié/ The relative profitability of wheat
ﬁincrcnsed substantially compared to traditional activities such as beef
production as stated in Chapter 3. The ratio of wheat to beef prizes in
the domestic market nearly doubied between 1963-70. By way of contrast
this ratio in international markets continued to decline steadily during
the sume period as shown in Table 2. This meant that thexe was an
effective program of import-substitution in the production of wheat,
made possible partly by the wheat price supports. By 1970 the ratio
of wheat to beef prices in Brazil was nearly four times larger than this
ratio in internationel markets.lé/

The improved profitability for wheat was accompanied by large
crediis, tied to the purchase of modern inputs, on very liberal terms.
After 1964, modern variable inputs, such as seed, nutrients and pesti-
cides could be purchased 100 percent on cradit, at a nominal interest
rate of 15 percent per annum, while farmers could obtain long-term, low-
interest financing for agricultural machinery with a 25 percent down
pPayment at a 7 percent rate of interest. Meanwhile the wholesale price
index for foodstuffs increased by an average of 60 percent annually
between 1960-66 and 23 percent annually between 1967-71. Thus, in

effect, due to inflation, the real rate of interest on farm credits was

13/ Since 1962 the domestic wheat price steadily rose above the U.S.
export price of wheat. For example, in 1970 the Brazilian Covern~-
ment fixed the domestic wheat price at U.S. $100 per metric ton,
vhile the price for imported wheat is U.S. $58 per metric ton, see
Engler {15].

16/ The international wheat and beef prices here refer to the F.0.B.
prices o U.S. wheat (unmilled) export and the Argentina beef
(chilled and frozeam) export prices respectively.
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Table 11-2,. Prices for Wheat and Beef in Brazil and in International Markets
(1960-1970)
In Cr$/Kilogrem

BEEF Ratio of Wheat Exchange
WHEAT (unmilled) | (Chilled & frozen) to_Beef Prices Rate*
U.Ss. Argentine | Domestic |International
Year Brazil®  Exports® | Brazil® Exports®] Market Market cr$/usgd
1960 0.016l 0.0127 0.072 0.0913 | 0.228 0.139 0.205
1961 0.022}4 0.0207 0.104 0.1295 0.215 0.159 0.318
1962 0.0k 0.0316 0.173 0.1692 0.231 0.186 0.475
1963 0.0647 0.0k407 0.291 0.2387 0.221 0,17 0.620
1964 0.1L446 0.1224 0.533 0.9659 | o0.271 0.126 1.850
1965 0.206 0.1333 0.627 1.k4o7 0.329 0.095 2.220
1966 0.254 0.1378 0.721 1.339 0.352 0.103 2.220
1967 0.3005 0.1740 0.815 1.45 0.369 0.120 2.715
1968 0.3635 0.2358 0.849 2.117 0.428 0.111 3.830
1969 0.4265 0.2539 0.993 2.184 0.429 0.116 4.090¢
1970 0.49 0.2793 1.10 2.7578 | 0.445 0.101 L4.572¢

* In New Cruzeiros/U.S.$. The export prices are F.0.B.
and Argentine beef (chilled and frozen).

Sources:
a) Annuario Estatistico do Brasil, 1960-19T70, and Annuario Estatistico do Trigo,

1965-1969.

prices for U.S. wheat

b) Yearbook of International Trade and Statistics, 1960-1970.

c¢) Annuario Agro-Pecuario, 1960-1970.

d) U.N. Statistical Yearbook.

e) Conjuctura Economica, vol. 17, no. 9, 1970.

(unmilled)
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negative during the entire decade.

Thia.combination of policies made wheat, often double cropped with
soybeans, highly profitable, and fueled a program of import substitution
in wheat on a massive scale. The area under cultivation and domestic
production of wheat increased nearly sevenfold, while domestic production
as a percentage of total domestic requirements increased from an average
of 9.5 percent for the period 1962-65 to an estimated 50 percent by
1970-71. This increased program of self-sufficiency transformed the
regional land use patterns from predominately range livestock production
to intensive crop production, accompanied by mechanization on medium and

large farms.ll/

THE MODEL

The model used in this study is similar to the regional models of
agricultural development using recursive programing techniques pioneered
by Day [11], further extended by Schaller and Dean [54], Heidhues [24],
and Cigno [9] and recently applied to agriculture in transition in the
LDC's by Singh [57]) and Mudahar (37]). These models use a single linear
programing model to represent the regional aggregate of all the production
plans of farms for a given period of fime. Such a regional linear program
is an unbiased estimate of aggregate activity levels when certain aggre-

gation conditions are fulfilled.Léj

11/

For estimates of domestic production and requirements see Engler and
Singh (17, p. 31]), and Br a detafled analysis of the transition to
crop production in the region see Rask [47] and Engler [15]. For
pricing policies followed for agricultural development in Brazil,
see Adams (1], and Smith [61].

18/ For details see Day [11] and Cignio [9].
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As ve have seen, the region under consideration is characterized
by substantial differences in farm size and resource endowments. Conse-
quently, instead of a single regional aggregate, all farms in the region
are grouped into three farm sizes --small farms (less than 50 hectares),
medium farms (51-300 hectares) and large farms (301-10,000 hectares) --
and it is assumed that all farms within each group satisfy the required
aggregation conditions. Further untilizing the decomposition principle
of linear programing, the three farm group models are jointly treated
in a single model of the region.lg/

Seven basic components are included in the model. These are (1) a
set of farm activities representing decision variables for farms within
each size group; (2) an annual objective function measuring the expected
revenues from crop sales, the costs of purchased inputs and annual in-
vestmeut charges for resource augmenting investments; (3) a technology
matrix representing the traditional and modern input-output structure
of cash consumption, farm production, investment, sales, purchase and
financial activities; (4) "technical" constraints representing adaptive
"safety-first" limitations for protection against mistakes of cropping
and investment choices, and representing drags on investment due to
"learning”" and "unwillingness to change"; (6) feedback functions that
relate the parameters of the current programing problem to previous

decisions; aud (7) exogenously given input and output prices, regional

19/ In this study, the decompostion principle is used to distinguish
resource structures specific to each farm size group and to estcb-
lish competition for the use of regional resources rather than to
partition on a larger matrix to solve a mathematical programing
problem. For the theory of the decomposition principle see
Lasdon [35] and for its application to agricultural production,
see DeHaen [14], chapter 6.
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supplies of land and labor resources and exogenously estimated consump-
tion requirements by farm size and supplies of regional wage labor, credit
and non-farm quasi-fixed capital goods.

The endogenous variables in the model include for each farm size,
Che production of crops and livestock (by technology--traditional and
mbdern); investment levels in farm power (tractors, harvestors and
draft animals); working capital expenditures on machines, fertiliszers,
seeds, bone meal, concentrates and fuel; borrowings and savings levels
and labor utilization by family and wage labor categories, by individual
activity, by season and by crop. The exogenous variables include market
prices, interest rates, supplies of land and family labor by farm size,
wage labor in the region and non-farm incomes. The parameters of the
model include input-output coefficients for each technology, flexibility
coefficients by crop, and the average propensity to consume out of gross
sales.ggj

Activities distinguished by farm size include production activities
(wheat, soybeans, soybean-wheat rotating, corn, each at two levels of
technology (traditional and modern) and beef cattle raised on either
natural or improved summer and winter pastures); purchase activities
(variable cash inputs such as hired labor, seeds, fertilizers, and live-
stock concentrates), sales activities (wheat, soybeans, corn and beef),
financial activities (include savings, borrowings, and debt repayment)
and investment activities (include the purchase of capital goods, combines
and draft animals and land improvement). Intermediate transfer activities

allow for the use of corn and pasture for livestock production and the

20/ For a detailed demcription of the mode). and its structure see Ahn

[4]) and Singh and Ahn [60].
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conversion of natural to improved pasture or crop land.

Constraints by farm size group include land, labor, power, and
working capital supplies. Behavioral constraints defined within farm
size groups are individual crop flexibility constraints. Regional con-
straints include farm credit, wage labor by season and behavioral
constraints limiting the rate of investment in mechanical power and the
adoption of modern technology.

The model is estimated by setting up and solving a linear programing
problem for a given initial year -- 1960 in this case. A new set of
limitation and constraint coefficients is then computed by substituting
the optimal solution vector just obtained and exogenous data or trends
into the feedback functions. A new objective function using exogenous
input and output price data is obtained and a new linear programing
problem solved. This method generates a sequence of recursive programs
with model outcomes for each year.

Detailed data on physical input-output coefficients were constructed
from a random sample of some 430 crop and livestokk farms in the region
of study supplemented by information obtained from field surveys. The
sample also provided data for on-farm resources by farm size which was
supplemental by data on regional resources from the Brazilian census,

21/
and other published sources.™

MODEL RESULTS (1960-70)
The purpose of this section is (1) to examine the 'goodness of fit"

of the model results to historical data where available and (2) to describe

2y The initial conditions, input requirements for each enterprise, exo-
genous input and output prices and other data sources used are given
in Ahn [4]). For further details also see Engler [16].
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the model results as they track the path of agricultural transformation

that characterized the wheat region between 1960-1970,

Model Evaluation

Before going into detailed model results, we wish to provide an
evaluation of the model. This is done by comparing the predicted model
outcomes with observed outcomes for the period 1960-70. In spite of
serious difficulties, methodological and practical, in arriving at
proper evaluation criteria, several methods have been developed to
evaluate such models.gz/ However, in this study we have so far been re-
stricted by the extreme paucity of regional and subregional data from
attempting a rigorous evaluation. This would require data for the sub-
region by the various outcomes by farm size. All we have by way of
time sertes are the wheat, soybean and corn hectarage for the sub-region
(vheat region) and for the entire state of Rio Grande do Sul. Some
additional data on wheat hectarage by technology is available but only
at the state level.

These are presented in Figures 3 and 4 along with the corresponding
model-predicted values for the wheat region.

The model predicts the wheat hectarage fairly closely with slight
overpredictions for the years 1964, 1965, and 1966 and small under-
predictions for the years for which data are available. In addition, the
model does fairly well in predicting wheat hectarage by technology. (For

Figure 4 note that observed values are for the entire state, while the

22/ See Johnson and Rausser [27] for a discussion of problems in devel-
oping evaluation criteria and Day and Singh [13] for several evalu-
ation techniques that can be used.
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predicted values are for the wheat region only).

This paucity of data at the regional level prevents direct evalua-
tion but corroborative evidence relating to the model's performacce is
| also available. This is available in the detailed chronicle it provides
of the transformation in terms of a variety of variables the model results
generate to describe the economic activity. We turn to these detailed
results next in order to examine how well the model tracked the develop-

ment process in the region.

Land Use and Cropping Patterns

Total land use and cropping patterns by farm size predicted by the
model are shown in Figure 5.

Several salient features stand out in these model predictions.
First, total crop land use has increased more than fourfold. This in-
crease has come mostly from the increase in double-cropping. Second,
the most dramatic increases are in the hectarage devoted to wheat, soybeans,
and the production of beef on improved pasture systems. Third, the use
of natural extensive pasture systems for livestock production, that have
long characterized the region, showed a continual decline. Fourth, total
corn production, a relatively minor enterprise has remained fairly stable;
increases on small farms being offset by decreases on medium and large
farms. Lastly, although wheat, soybeans and beef production on improved
pastures increased on all farms, these increases were most dranatic on
large and least dramatic on small farms.

Thus, the most important predicted changes in the region have in-
volved a transition from extensive livestock production usinﬁ natural

open range pastures to intensive crop and livestock production.
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Approximately a million hectares of open range land -- a quarter of the
~ total -- has been converted into intensive crop and livestock production.
Range livestock production which accounted for approximately 90 percent
of total land use on all farms at the beginning of the sample period,
accounted for only 72, 70, and 60 percent respectively on small, medium
and large farms by the decade's end. Although another three million
hectares of open range land remain, the same inexorable trend is likely
to continue. The open range, the gaucho and the way pf life associated
with a system of beef production on extensive pasture lands is on its way
out, to be replaced by intensive and mechanized crop farming mixed with
an intensive beef production system.

The main features of these predicted land use patterns and trans-

formation are amply borne out by an examination of the regional data

and by other studies;gé/

Changes in Farm Technology

Although farms of different size follow similar trends in their
cropping patterns, their predicted choice of technologies reveal
striking differences as shown in Figure 6. Small farms with relatively
abundant labor employ only traditional draft animal technologies and at
an increasing rate. On the other hand, large farms with relatively
scarce labor utilize exculsively modern tractor-combine technologies.
Between these two extremes, the medium sized farms show a mixed pattern,
but inclined towards the labor-saving modern technologies. The predicted
increase in the use of modern farm power is dramatic -- a 3.5 and 4.2

fold increase in tractor use and a 10.3 and 7.1 fold increase of combine

23/ see Rask [42], Engler [15]
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hours on medium and large farms, respectivel}. However, draft animal
use increased 3.4 times on small and about 10 percent on medium farms.
Compared to other developing countries however, machine use has not been
intensive as can be seen by the relatively low tractor hours used per
hectare on both medium an& large farms.

Again, these rapid rrends in mechanization especially in medium and
large farms and the almost exclusive reliance on traditional draft animals
technologies on small farms in the region predicted by the model can be

4/
amply supported by both observation and other atudies.g-
Capital Utilization and Investments

On-Farm Investments

Estimates of on-farm investment patterns are confined to the gross
investments in quasi-fixed capacities -~ mainly farm power -- predicted
by the model. These are necessarily gross underestimates of the total
capital investments in the region because they do not include new
acquisitions or improvements to on-farm fixed assets like buildings, land
purchases and land improvements. In addition, the model provides no es-
timates for off-farm investment activities either in financial or real

assets in other sectors of the economy.gé/

24/ Rask [42], Stitzlein [64], Sanders [53], and Engler [4].

25/ Partly due to lack of data and partly due to conceptual problems in
handling investments in fixed long life assets in short-run optimizing
models, investments in farm buildings, land acquisitions and land
improvements were not explicitly treated in the model. Land im-
provements requiring fencing for improved pasture systems and feed-
lots were incorporated in the capital requirements for beef
production. There is evidence that larger crop farms were able to
increase the size of their operations by bidding away or renting
land from smaller and medium sized farms.Rask [46] and Chapter 5.

The intra-farm land market, presenting substantial theoretical hurdles
in models of this nature,was not explicitly treated.
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In spite of the limited scdpe of the investment activities modeled,
there are important reasons for highlighting the predicted gross in-
vestments in farm machinery. First, they accounted for most of the gross
capital investments, especially on larger farms.gé/ Second, most of the
credits advanced for investments were applied to the purchase of farm
machinery.gl/

The predicted on-farm gross investments in draft and machine power
éources are shown in Figure 7.

The investment patterns are implicit in the choice of technologies.
There is a marked upward trend in gross new investments for draft animals
on small farms with roughly a 20 fold increase over the decade, whereas
only a slight increase (1.8 times) is evldent on medium'farms. In con-
trast, gross new investments in tractors grew by 320 percent on large
and 200 percent on medium farms in the same period. As a result, the
on-farm quasi-fixed capital stock -- that is the stock of machinery and
animals used for farm power less depreciation -- increased ninefold at
constant 1970 prices during the period.

These large increases in gross investments in capital stock of quasi-
fixed capacities predicted by the model-confined mainly to the purchase
of draft animals, tractors, combines and ancilliary equipment -- are

supported by other studies also.zg/

26/ Land acquistions and improvements were the other important categories,

but except on small, medium farms between 20-49 hectares these com-
bined investments were less than investments in farm machinery on a
per-hectare basis. See Rask [45], [46].

21/ This was so for farms of all sizes, mainly because of the
tied credit made available. See Rask and Stitzlein [49].

28/ particularly see Rask [44], Stitzlein [64] and Sanders [53].
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| Although the growth in the stock of on-farm quasi-fixed capacity
has been impressive, it accounts for only a small proportion of the
growth of capital outlays in the region. Equally impressive has been the
predicted growth in the use of operating capital -- that is outlays on
variable inputs. These predicted results are shown in Figure 8.

Using a weighted index of all inputs at constant 1970 prices,zg/
total cash outlays on small, medium, and large farms increased signifi-
cantly by 178, 183, and 211 percent, respectively, during the decade of
the sixties. This has been the direct result of a transition from
extensive livestock operations requiring little operating capital to
intensive crop and livestock operations requiring large amounts of
operating capital for fuel, hired labor, repairs, pesticides and nutrients.
Nearly two-fifths of the predicted increase in operating capital was due
to an increased outlay on nutrients.ég/

The ratio of investment capital to working capital was around 1 percent

on small farms, roughly 7 percent on medium farms during the entire
period, but grew from 4 percent to 10 percent on large farms between

1961 and 1970. This suggests a positive correlation between the rate

of capitalization and farm size with the larger farms becoming capitalized

at a faster rate.

29/ That is weighted by the predicted amount of each input used in every
period.
30/

Since no nutrients are used on open range pasture, a mere shift to
intensive crop farming involving small amounts of nutrient use per
hectare has meant a large increase in total outlays on nutrients.
Nutrient use per hectare and nutrient yield responses have, how-
over, remained cxtremely low. See Nelson and Meyer [40], Wright
and Meyer [67), and Larson and Cibantos [34].
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The varying degree of capitalization on farms of different sizes is
more evident when we look at capital utilization on a per hectare basis
in Figure 9. Total predicted per hectare capital expenditures on large
farms are roughly 70 percent higher than on medium farms which in turn
are roughly 20 percent high than on small farms over the period. Similar
trends are apparent for per hectare outlays on gross investments and total
variable inputs. Outlays on nutrients on a per hectare basis, however,
have been increasing but invariant with respect to farm aize.él/ They
have increased also as a proportion of total working capital, but account

for a larger proportion on small than on medium and large farms.

Growth of Total Farm Capital Stock

Using the information on the value of crop and range land from
sample data, an attempt was made to arrive at an estimate of total farm
capital stock as the yalue of the stock quasi-fixed farm power sources
plus the value of land-in-use. These predicted estimates are shown in
Tables 3 through 5. Although additional components such as the value of
inventory and buildings are omitted, this definition of capital stock
does provide partial and useful information on the process of capital
formation by farm size, since land and quasi-fixed capital provide the
major source of this formation.

Using this partial measure of farm capital stock which excludes the
‘'value of inventories and farm buildings the estimates show an increase

of only about 30 percent during the decade. Large farms accounted for

31/ Increased nutrient use per hectare is associated with a shift in
enterprise from range livestock to crop farming and not with increas-
ing physical ylelds per cropped hectare as pointed out earlier.
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TABLE 11-3 . QUASI-FIXED CAPITAL STOCK (CAPITAL FORMATION IN FARM POWER)BY FARM
SIZE (IN 1000 CR$ AT 1970 PRICES): WHEAT REGION IN THE STATE OF
RIO GRANDE DO SUL, SOUTHERN BRAZIL (1960-19T0)%

YEAR SMALL FARM MEDIUM FARM LARGE FARM
1960 849.1 6830.3 18166.8
1961 964.8 10916.3 21769.9
1962 1086.6 12768.9 44036.8
1963 122k.3 | 17242.6 34388.5
1964 1383.8 22128.9 L44036.8
1965 1511.5 28730.0 49079.5
1966 1716.5 33975.6 53771.6
1967 1951.5 35807.9 57598. 4
1968 2224.8 39368.5 T5994.6
1969 2542,2 52142,1 98577.5
1970 2900.8 53406.6 116869.3

SOURCE: MODEL RESULTS

% Computation of quasi-fixed capital stock that includes draft animals, com-
bines and tractors is carried out as follows:
Capital Stock (t) = (1-d) X Capital Stock (t-1) + Investment Capital (t)
Where 4 is a depreciation coefficient.
Small farms' d = 20% where capital components are work animals only.
Medium farms' 4 = 12% where capital components are both work animals
and tractors and combines, and hence d for medium farms are weighted
~average of d's for traditional and modern farm powers.
Large farms' d = 10% where capital components are only tractors and
combines.,
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TABLE 11-4 TOTAL VALUE OF LAND IN USE BY FARM SIZE (IN MILLION CR$ AT 1970
PRICES): WHEAT REGION IN THE STATE OF RIO GRANDE DO SuL,
SOUTHERN BRAZIL (1960-19T0)%#

YEAR SMALL FARM MEDIUM FARM LARGE FARM
1960 277.88 394,12 524.18
1961 278.12 391.91 525.62
1962 278.78 396.16 | 534.62
1963 279.59 399.60 542.69
1964 282.38 405.32 554.80
1965 283.67 L1k.55 563.37
1966 288.85 425.65 572.63
1967 295.49 432.10 582.87
1968 303.97 439.13 604.18
1969 311.92 452.66 631.37
1970 319.35 461.09 658.79

SOURCE: MODEL RESULTS

#* Land in use includes crop lands and improved pasture lands that are evaluated
at 400 CR$ per hectare and land left to natural pasture which is evaluated at
250 CR$ per hectare. The per hectare prices of land are weighted averages
obtained from the sample farm record data of the three municipios in the wheat
region, namely Carazinho, Nao Me Toque and Sao Borja. For the deta descrip-
tion, see Norman Rask,[43].
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TABLE 11-5 ESTIMATED TOTAL CAPITAL STOCK (QUASI-FIXED CAPITAL STOCK + VALUE OF
LAND IN USE) BY FARM SIZE (IN MILLION CR$ AT 1970 PRICES): WHEAT
REGION IN THE STATE OF RIO GRANDE DO SUL, SOUTHERN BRAZIL (1960-

1970)

YEAR SMALL FARM
1960 278.73
1961 279.08
1962 279.86
1963 280.81
1964 283.76
1965 285.18
1966 290.57
1967 297.L4
1968 306.19
1969 31k4.46
1970 322,25
Index 1970
(Base 1960 =

100) 115.6
% of Total

(in 1970) 20.0

SOURCE: MODEL RESULTS

MEDIUM FARM
400.95
402.83
408.93
416.84
h27.45
443.28
459.63
467.91
478.50
50k4.80
514.50

128.3

31.9

LARGE FARM
542.35
54T.39
561.84
577.08
598.84
612.45
626.40
6b1.46
680.17
729.95
T75.66

143.0

48.1

TOTAL
1222.0
1229.3
1250.63
127h.7
1310.0
1340.91
1376.5
1407.0
146L.9
1549.2

1612.4

131.9

100.0
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nearly half of this stock by 1970 and the rate of growth on them has been
substantially faster than on small and medium farms. When compared with
the rate of growth of capital stock in other developing countries this
increase cannot bé called spectacular. However when the separate com-~
ponents of this stock are examined we see that although the value of farm
machinery and animals is small compared to the value of land on which
they are used, this component has increased more than sixfold on large
farms which account for 62 percent of the total and nearly eightfold on
medium farms that account for another 30 percent of the total. (Table 3).

These prediéted trends in total and per hectare capital utilization
have been substantiated elsewhere. Only rudimentary studies are avail-
able, but they generally also confirm the growth trends in the total

capital stock predicted here.gg/

Credit Use

The substantial increases in operating and investment capital have
only partly been financed by increased on-farm cash flows and profits.
The model predictions indicate that an increasing share of total cash
outlays have been financed through short term credits. These results
are displayed in Figure 10.

The predicted short term borrowings increase dramatically especially
after 1962 when the wheat support program went into effect. At constant
prices, these borrowings grew from 12.6 million CR's in 1963 to
278 million CR's by 1970.

Average credit use per hectare also increased dramatiéally over this

period, especially on large farms. (Credit use per hectare on large

32/ See Chapter 5 and Rask [43].
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farms is more than 20 times greater than on small farms and 10 times
greater than on medium farms.) The continued availability of credits at
nominal rates often far below the rates of inflation, meant that for all
purposes farmers could obtain loans to finance their operations and
investments at negative real rates of inter=:st. Further, a credit limit
that allocates scarce capital resources on the basis of the volume of
gross revenues and ability to repay naturally tends to favor larger over

smaller farms.

As a consequence, the dependence on credit to finance operations is
predicted to increase dramatically. Total credit use as a percentage
of total cash outlays show that by 1970 large farms depended on credit
for nearly 70 percent of their cash while medium farms for.unearly 55
percent of their cash. Only small fzaims with little access to credits
and at the short end of credit limits favoring larger operations,
continue to finance most of their operations themselves.

It would seem apparent that this increasing dependence on credits
to finance farm operations, especially on large and medium farms, is
directly related to the credit policies that have leua to a misallocation
of scarce capital resources. liowever, further analysis will help to cs-
tablish the critical role of interest rate policies during this period.

The predicted increases in credit use and the growing reliance on
credit especially on larger farms has been amply substantiated in other

studies.éé/ The role of credit policies is a critica. instrument in

33/ Rao [41], Rask [44] and Chapter 10.



11-40
| 4/
this process has also been argued elsewhere. These model results

tend to bear out these findings more fully.

Farm Employment

The predicted trends in farm employment by farm size are shown in
Figure 11. These trends reflect the differences in relative factor
scarcities, cropping patterns and the choice of technologies prevailing.
Three salient features stand out. First, total employment increased
mainly on small farms, more than tripling. Small farms accounted for
more than 90 percent of the increase in total employment in the region.
Second, large farms accounted for most (the model predicted all) of the
hired labor employment in the region, as expected. Third, labor use
per hectatg is inversely related to farm size. These broad model results
stand to reason and have also been substantiated in other studies. 33/

A shift in the region from range livestock to intensive crop farming,
brought about by policies to increase the production of wheat, has had
an unexpected beneficial impact on regional farm employment. Even
though medium and large farms have moved to intensive crop farming
with mechanization, employment among them increased 14 and 23 percent
respectively. These are substantial employment gains. Most of the
increase however has come where it is most desireable - on small farms -
where farm employment increased over threefold, as did the labor use per

hectare. Thus the shift to intensive crop farming seems to have had a

3% Adams [1], Adanms et.al. (2].

33/ See Chapters 5 and 6.
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major impact on farm employment in the region. Most of this has come
in the form of a more complete utilization of family labor on small
farms with the added advantage of a more equitable seasonal distribution
of labor use.

These are impressive results for they have been achieved in spite
of extensive mechanization and without any sacrifice in terms of output
goals. Although substantial capitalization has occured on larger farms
this has not been accompanied by labor displacement, for the offsetting
output and product mix effects have overwhelmingly favored increasing

regional employment.

Total Output and Factor Productivities

A continued conversion from range livestock to crop farming has
generated a substantial growth in the value of total ouput and an in-
crease in the average productivity of most factor inputs. These results
are displayed in Figure 12.

The predicted value of total output, at constant 1970 prices increased
by 169, 177, and 216 percent on small, sedium and large farms, respectively.
Total regional output nearly doubled during the dccade.

Factor productivities are measured in average and net terms.

They are defined as the ratio of the value of total net output (total
revenues minus total costs at constant prices) per unit of the principal

inputs used -- land, labor and capital.

Land Productivity

Average net land productivity, measured as the ratio of the value

of net output to land use, including the double cropped land, increased
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substantially on all farms, growing by 158, 192, and 302 percent on small,
medium, and large farms respectively between 1960-1970.

Land is generally most productive on small farms. Bui because
increases in land productivity are directly related to farm size,

these differences are predicted as narrowing over time.

Labor Productivity

Average labor productivity shows opposite trends, however.

Labor is most productive on large farms. Further while labor productivity
on medium and large farms increased by 76 and 162 percent, respectively,
it declined on small farms by 48 percent during the decade. So the
differences in average labor productivity between farms are increasing
over time.

The differences in labor productivity are even greater if one mea-
sures net output per family labor available rather than per hour of labor
employed. Since labor use on large farms exceeds family labor available,
while labor use is less than the available family labor on small farums,
the effects of these growing differences on net farm incomes are even

greater.

Capital Productivity

Average capital productivity, defined as the ratio of the value of
net output to total annual cash outlay (which includes expenditures on
variable and quasi-fixed inputs), measures the average returns to cash
turnover in any production year. It is not a perfect concept but it does
given the idea of where, on the average, casﬁ outlays have been most pro-

ductive.
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The predicted results highlight an important fact: on the average,
capital is more productive on small than on medium, and on medium than on
large farms. This inverse relationship between average capital produc-
tivity and farm size, when compared to the direct relationship between
credit allocations and capital use and farm size, suggest that there may
have been substantial misallocation of capital resources in the region.

These results are not conclusive in this regard, however, because
they give the productivity of cash expenditures on the average. What
1s needed is their productivity at the margin. In order to arrive at
an estimate of these productivities at the margin, incremental capital-
output ratios (ICOR's) are calculated using the earlier estimates of cap-
ital stock and the value of gross output at constant prices. These
estimates are given in Tables 6 and 7.

These estimates show that although ICOR's have increased for all
farms, small farms have the smallest ICOR's and medium farms the largest.
This confirms our earlier concern with the misallocation of capital and
credits because whereas small farms tended to have the highest capital
productivity at the margin (in the gross incremental sense), they tended
to have the smallest access to these resources. These results have been
further confirmed in another study.éé/

These predicted trends in average factor productivities are partially
confirmed by the analysis of farm level data and in the production function

37/
studies reported elsewhere.

36/ Singh and Ahn [59].

37/ See Chapter 6 for a summary of these studies and further references.
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TABLE 6: YRARLY CHANGE IN TOTAL CAPITAL ST0CK AND GROSS OUTPUT (IN MILLION CR$
AT 1970 PRICES) BY PARM SIZE: WHEAT REGION IN THE STATE OF RIO
GRANDE DO SUL, SOUMHERN BRAZIL (1960-1970)

YEAR SMALL FARM MEDIUM PARM LARGE FARM
AKX a¥ AF aAY Ak AY

1961 0.35 2.599 1.88 4, 282 5. 04 8.589
1962 0.78 2.973 6.10 7. 243 W45 12,99
1963 0. 95 4, 246 15. 24 8. 834 15.2% 14,875
1964 2.95 k. 775 21,76  10.888 21.76 20.518
1965 142 4,511 15.83 14551 13.61 12,660
1966 5.39 6. 822 16.35  13.640 13.95  11.825
1967 6.87 8.056 8.28 7.191 15.06  11.050
1968 8.75 9. 705 10.59 9. 221 53.77  38.010
1969 8.27 10. 807 26.30 25.408 49.78  49.575
1970 7.79 11. 990 9.70 8.374 45.70 4k 097

SOURCE: MODEL RESULTS

Where A K is a yearly change in value of total capital stock (value of quasi-fixed
capital stock and land in use) and A Y is a yearly change in value of gross output.

TABLE 7: INCREMENTAL CAPITAL-OUTPUT RATIOS (ICOR AT CONSTANT 1970 PRICES) EY
FARM SIZE: WHEAT REGION IN THE STATE OF RIO GRANDE DO SUL
SOUTHERN BRAZIL (1960-1970)

YEAR SMALL FARM MEDIUM FARM LARGE FARM
1961 0.135 0.439 0.586
1962 0. 262 0. 842 1.112
1963 0.224 1.725 1.025
1964 0.618 1.998 1.061
1965 0.315 1.088 1.075
1966 0.790 1.199 : 1.179
1967 0. 853 1,151 1,362
1968 0.902 1,148 1.415
1969 0.765 1.035 1. 004
1970 0. 649 1.158 1.037

Where: ICOR = i'.l‘otal Capital Stock(t) - Total Capital Stock (t-u} SOURCE: MODEL RESULTS
{0ross Output(t) - Gross Output (t-1)
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Income Distribution

The discussion of the medel results that pertain to farm incomes
is centered around two broad definitions of farm income. They are
(1) farm incomes which are estimated on a gross or net basis by dividing
the aggregate gross or net incomes of the size group by the number of
farms in that farm size group, and (2) returns to avallable family labor
that are estimated by dividing the aggregate gross and net incomes by
total family labor available. The number of farms are estimated exo-
genously, whereas the total family labor available is endogenously
generated in the model.ég/

The predicted growth in total output is distributed most unevenly
over different farm size groups as shown in Figure 13. Both gross and
net farm incomes at constant prices on small farms remained almost con-
gtant during the decade, the former at approximately CRS$1,600 and the
latter at about CR$1,000. Those on medium farms have grown at a slow but
steady rate and are on the average at least 8 times greater than on
small farms. !ost disturbing of all is the growth of incomes on large
farms, with gross farm income increasing by 41 percent and net farm
income by 112 percent between 1960-1970. Gross and net farm incomes,
respectively on large farms in their turn are 3.4 and 1.5 folds greater
than on medium farms in 1960. Lowever, by 1970, gross farm incomes on
large farms are 4.2 times higher than on medium farm whereas net farm
incomes are 2.4 times greater than on medium farms. This suggests

that inequalities in farm incomes have substantially increased over time.

38/ For details on data sources and policy impact on the distribution
of farm incomes see Ahn and Singh [5].
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Looking at the income distribution in terms of gross and net returns
to available family labor on an hourly basis, the diverging income 1n-_
equalities are further exaggerated. Since this is a measure of the
farm returns to fixed resources (land, family, labor and management) it
is a measure more indicative of the real disposable income before taxes
left ir the hard of farmers. Large farms earned an hourly income to
their family labor some 45 times greater than on small farms in 1960.
These inequalities can be directly attributed to differences in the
initial resource endowments on these farms -- land and capital. By
1970, however, this difference had increased to nearly 57 times. This
increasing inequality in the returns to family labor are the outcome
partly of the growing differences in the on-farm resource base over time
and partly of the unequal impact of selective policy measures that

tended to favor larger farms.

Summary of Results (1960-70)

To summarize, the model was able to track in quantitative and
detailed terms the main features of the transformation that characterized
the development of agriculture in the wheat region of RGS. These
features included:

(1) The rapid increases in wheat and soybean production and a
relative decline in corn and natural pastures, along with the rapid in-
crease in beef production on improved pasture;

(2) The sharp upward trend in wheat mechanization especially on
large farms;

(3) An increased use of and reliance on credit, especially among

large and medium farms;
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(4) Large investments in new farm power {(tractors and harvestors
on medium and large farms and the exclusive reliance on draft animale
on small farms;

(5) An increase in working capital expenses per hectare on all
farms, with larger increases predicted for larger farms;

(6) Diminishing average returns to land and increasing average
returns to labor with increasing farm size;

(7) A rise in land and labor productivities on all farms especially
after 1964;

(8) Average and incremental returns to capital that are inversely
related to farm size;

(9) An increase in farm incomes and the value of both gross and net
output, but with larger increases on larger farms; and

(10) A growing inequality in incomes especially between small and
iarge farms, particularly when net hourly returns to family labor is
used as the appropriate measure.

These model predictions are further substantial by other studies,
and expert opinion and provide further model validation.

While only the availability of better sub-regional data can allow
proper validation, we do believe that the model was able to capture
the main components in the process of transformation that characterized

the wheat region in the decade of the sixties.

MODEL SIMULATION AND POLICY ANALYSIS

Model Simulations as 'Hypothetical History"

The focus of the remaining analysis rests on the wheat price support

program and credit subsidies that have been credited with playing a
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critical role in the development of the region.ég/ The model so far
has been used to track economic events as they actually occurred by al-
lowing both these policy instruments to operate. By so doing it was
able to shed some light on the process of transformation in che
region. Tnis is one of the legitimate tasks of such an exercise. In
its ability to track economic outcomes in detail, the model provides a
useful description of the process as it occurred. Such a tested model
can now be used as an even more powerful tool to form counterfactual
arguments to highlight the impact of specific policies.

The use of counterfactual arguments is one of tlie methodological
hallmarks of what has been termed ''the new econcmic history.“ﬁg/ A
counterfactual argument takes as its starting point something which is
known to be false. This is done because 'the significance of historical
fact [is] revealed by asking what might have happened if things had been

different."ﬁl/

39/ Several studies of the wheat regicn including an initial static
version of this model have stressed the critical importance of
these two policy instruments in transforming the agricultural
economy of this region. See Rask, et.al. [48], Rask [42], [43],
and Rask and Meyer [47] for a description of recent changes in
the region; Adams {1]), Adams, Davis, and Bettis [2] on the im-~
portance of the credit issue; Engler and Singh [17] for results
of a static study and Singh and Ahn [59] and Ahn and Singh (5]
for other applications of the current model to policy analytic
issues.

See the discussions by Fogel [18], Davis [10] on the use of counter-
factual arguments in economic history and Redlich [50] for a critique
of their use. Further see Gould [19] on some of the methodological
pitfalls encountered.

41/ ¥, R. Cohen quoted by Gould [19].
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Thus, in the context of our study, the significant impact of wheat
support programs accompanied by credit subsidies can be more readily
revealed by asking what might have happened in terms of regional develop-
ment if these policy instruments had not been used as they were. By
assuming conditions contrary to those that actually prevailed, the
tested model can be used to track a "hypothetical history," as it
were, of regional development. These counterfactual histories can then
be compared to each other to ask questions regarding the importance of
selected policy choices. Thus Fogel writes:

"The union between measurement and theory is most
evident when one attzempts to establish the net effect of
innovations, institutions, or processes in the course
of economic development. The net effect of such things
on development involves a comparison between what
actually happened and what would have happened in the
absence of specified circumstances.......In order to
determine what would have happened in the absence of
a glven circumstance, the economic historian needs a
set of general statements (that is, a set of theories
or a model) that will enable him to defend a counter-
factual situation from situations and relationships
that actually occurred."” [18, p. 653]

Thus, the model can be used to simulate alternativé regional
histories to allow counterfactual inferences to be made. The use of the
model for this form of retrospective or backward looking analysis is

similar to its use for conditional forcasting under alternative
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assumptions.ﬁzj

The three main hypotheses and their component parts that will be
examined can te stated briefly as follows:

(1) that the wheat price support program tied with the availability
of institutional credits on very liberal terms were mainly responsible
for:

(a) Higher value of regional output;

(b) An increase in the production of wheat and a change in
the pattern of land use to c op farming;

(¢) Increasing regional employment specially among small
farms;

(d) Increasing capital and credit use and over-capitalization
especially on medium and large farms;

(e) Increasing inequality of farm incomes;

(2) that a policy of providing price supports was central in
explaining the transformation that occurred, although the availability
of liberal credits allowed this transformation to be accompanied by

(a) a higher rate of capital and credit use;
(b) a higher level of mechanization:
(c) a greater area sown to wheat; and
(3) that the program of self-sufficiency through import-substitution

in the production of wheat was not only successful but in the apuregate

42/ ag Gould (19, page 197} clearly points out: ".... indeed counter-
factual historian and economic forecaster are engaged in exactly
the same exercise, arguing from known to unknown with the aid of
lawlike statements even though the latter's unknown is something
vhich "might happen" in the future and the former's something
which "might have happened in the past,"
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provided positive net social benefits.

Alternative Policy Assumptions

In order to test these courcerfactual hypotheses and to highlight
the importance of pricing and credit policies, we use the model to sim-
ulate the possible development impacts under three policy alternatives
for the period 1960-70. These alternatives are the following:

Pl: A Policy of Price Supports with Liberal Credits: This is the

policy program that was actually followed in the period 1960-70 in the
region. These programs included 1) a domestic wheat to beef price ratio
increasingly favorable to wheat production between (1960-70) through a
wheat price support program;ﬁé/ (2) liberal credits for the purchase of
modern inputs with credit limits set at 60 percent of the volume of gross
sales by credit institutions;ﬁﬁj and a relatively low nominal and subsi-
dized rate of interest of 15 percent on borrowed capital.ﬁé/ The results
of this simulation were reported in detail in the previous section, and

comprise the actual historical outcome.

P2: A Policy of Price Supports Without Subsidized Credit: The as-

sumptions used in this case are the same as those under Pl except that the
nominal rate of interest is increased from 15 percent to 40 percent in

order to allow a "real" rate of interest in the range of 10-12.

43/ As shown in Table 2.
44/ pac s a "borrowing coefficient" = .6 in equation (10b)
45/

Credits were liberally subsidized during this period. Thus to re-
iterate, modern variable inputs, such as seed, nutrients, and pesti-
cides could be purchased 100 percent on credit at a nominal interest
rate of 15 percent per annum while farmers could obtain long term,
low interest financing for agricultural machinery with a 25 percent
dnwn payment at a 7 percent rate of interest. Meanwhile, the
wholesale price index for foodstuffs increased by an average of 60
percen' anuually between 1960-66 and 23 percent annually between
1967-71. Thus, in effect, due to inflation and the real rate of
interest on credit was negative during the entire decade! See
Nehman [39) and Stitzlein [64].
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percent per annum, to prevail.

P3: A Policy of No Price Supports or Liberal Credits: The assump-

tions used are the same as under P2 except in additior. (1) international
prices are assumed for final tra&ed outputsﬁg/ and (2) and borrowing limits
are changed to half their previous levels (a change in the borrowing
coefficient from .6 to .3) to reflect a tighter credit policy on the

past of credit institutions.

Policy (Pl) is designed to allow the model to track regional develop-
ment as it occurred during the period 1960-70. The results from this are
used to test the model's perfermance as well as to provide a detailed
picture of the process of transformation, as reported in the previous
section.

Policy (P2) is designed to evaluate the impact of credit subsidies
by asking what wigiht have happened if credits had not been provided at
nominal rates of interest below the rate of inflation during this
period. ‘This policy alternative has been singled out because earlier
analysis showed that there were serious allocative distortions in the
use of credit and capital that could have been preveunted had credits not
been available at negative 'real'' rates of interest. There is also a
growing concern that low interest rates on institutional credits sub-

stantially below the market rate have major distributive effects that may

46/ This consists of substituting the U.S. export prices for wheat

and soybeans and the Argentine export price for beef, valued

at the going exchange rate for the respective domestic price
vectors. DUomestic corn prices are allowed to prevail because
domestic prices have not differed substantially from inter-
national levels. Corn has been marginally imported and expcited
for a long time and it is for this reason that the domestic

prices have been close to international levels. Divergences

from time to time have been largely due to exchange rate policy
and quotas on exports by the Brazilian government. See Schuh [71].
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have specially discriminated against small farmers.él!
Policy (P3) is designed to evaluate the joint impact of both the

wheat price support program as well as a policy of liberal credits

that characterized the period. However, this counterfactual argument

is cast in a much broader context. It sets out to ask what might have
happened 1f government intervention in product and capital markets through
price controls and credit subsidies had not been taken place and domestic
product markets had been open tc international competition. Since

during the period 1960-70 domestic beef prices had been held below and
wheat prices above their levels in international markets, the main trans-
formation consisted of the substitution of wheat-soybean and crop produc-
tion for extensive beef cattle operations. The focus of this counter-
factual analysis is to see 1f this process would have occurred in the
absence of such distortions. Further, since credits were tied relatively
to such modern inputs as machinery, seeds and nutrients that are relatively
more crop production specific, an attempt is further made to remove this
source of distortion and its impact. Thus, both the interest rates are
raised and the credit limit reduced. ‘The former corrects for the dis-
tortions in the cost of capital while the latter brings the borrowiug
practices in line with those observed in the agricultural sector in other

48/

developing countries.

1/

— For example, simulation results showed that by 1970 large and medium
farms accounted for 70 percent and 28 percent respectively of all
borrowings in the region, while small farms accounted for only 2 per-
cent. Uluring the same year the average productivity of cash outlays
on small farms was eight times that on large farms. See Ahn (4], and
Singh and Aln [59].

A banking rule of thumb that ties the credit limit to the volume of
gross revenues is fairly common practice among rural lending agencies
in most parts of the world. Only tne limit is set at between 20-35

percent of the volume of gross revenues tather than the liberal 60
percent set in Brazil. In the Indian Punjab, a 20-25 percent limit
is used. See Singh [57].
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Impact of Policy Changes

The highlights of the model simulations are now considered. In the
graphical displays that follow the projected time paths are identified

by the policy alternatives, P(1), P(2), P(3).

Total Output

The impact on the value of total output of alternative policy pro-
grams is shown in Figure 14.

Sevéral useful insights into the role price and credit policies
have played in the development of agficulture in Southern Brazil can be
gained from these results.

First, when we compare the outcome under policies P(l) followed in
the decade of thlie sixties with the alternative P(3) in which price and
credit subsidies are not available and the subsector is left open to
international competition we observe that an opportunity for a substan-
tially higher value of farm output hay have been lost during the decade.
The estimated total value of regional output under P(3) (evaluated at
the international prices that would have prevailed in domestic markets)
1s nearly twice that under P(l) in nearly all the years.

These changes are due not only to a change in the price of outputs
under P(3), but also due to the change in enterprise combinations that result
from such a price change. When international prices are allowed to pre-
vail under P(3) the economy instead of switching from extensive livestock
to ¢ op production with soybeans, would have continued in livestock
production, but with a difference. Since new livestock production
technolugies had become available - that is an intensive livestock

production using improved and fertilized instead of range pastures -
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the economy wculd have adopted these with an enormously improved output
in the livestock sector. With wheat made relatively profitable through
price supports even intensive livestock production was not desireable.
When the inernational pripe ratio restores the relative profitability of
beef, its production is ﬁndertaken with improved technologies. This
is what accounts for the sharp differences in the value of output under
P(3) and P(1) and P(2) in Figure 14.

Another interesting feature of these results is the uneven impact
on the growth of output among farms of different size that can be imputed
to the price support and credit subsidies provided in the region.

In order to measure these impacts the compound growth rates of
gross value of uutput are cowputed for the pertod 1961-70. This is
done because it should be borne in mind that the level of gross output
under P(3) is substantially higher starting in 1961, when international
output prices and their impact are introduced from that year onward.
Thus 1960 1s not used as a base period because the discrete change from
1960 to 1961 would have inflated the growth rate for P(3). These
results are show in Table 8.

It can be observed from these figures that raising the nominal
interest rate - policy program P(2) -~ would have had a substantial
impact on the growth of regional output, reducing its compound rate of
growth from 6.8 percent to 4.4 percent per annum. However, the impact
on growth would have been most uneven, with a decrease in the growth
rate to 4.2 percent from 8.1 percent on large farms and to 3.9 percent
from 5.9 percent on mediun farms, while the growth rate on small farms

would have actually increased though very siightly. In the other two
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TABEL 11-8 - Compound Growth Rates of Total Value of Gross Output
Under Alternative Policy Programs (1961-1970)
(Output Valued at Constant 1970 Prices)

Policy Program
Farm Size

P(1) P(2) P(3)
Small Farms
(0-50 Hectares) S.4% 5.5% 2,1%
Medium Farms
(51=300 Hectares) 5.9% 3.9% 2.9%
Large Farms
( 301 Hectares) 8.1% 4.2% 3.9%
Regional 6.82 4.4% 3.12

policy options, the rates of growth are positively correlated with farm
size suggesting that the larger capital, land and financial resources of
larger farms allow them to grow faster.

The impacts of changing just the nominal interest rate are interesting
for they allow us to make two important counterfactual inferences: 1) the
wheat price support program often cited for bringing about the rapid rates
of growth would not have been as effective without the accompanying credit
subsidies and 2) it is the medium and large farms that are most sensitive
to changes in interest rate policies, since it is these that depend most
heavily on credit and the ones that therefore benefited the most from the
credit subsidies. These uneven benefits that occurred, making the larger
farms the favored beneficiaries of public policies, .-e substantially
responsible for the worsening income distributions in the region as will

be shown later.
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Land Use

The main impact of the wheat Price support program was to increase
the production of wheat substantially, especially on medium and large
mechanized farms, at the expense of range livestock farming. Both alter-
native policy programs P(2) and P(3) would have reduced the production of
wheat substantially. This is shown in figure 15. The production of beef
is not affected by changes in the interest rate, while it increases when
international beef prices are introduced in P(3).

The reduction in wheat hectarage, however, is confined mostly to
medium and large farms which have used price and credit subsidies to mech-
anize their operations substantielly. Small farms have not benefited be-
cause as we see their wheat production remains essentially unchanged
when both subsidies are removed. Thus, the transformation from range

livestock production to mechanized crop farming that took place in the

decade of the sixties was considerably accelerated by the price and credit
subsidies and the major benefits were confined mainly to medium and large
farns,

The wheat support pPrograms achieved their stated goals -~ that of

increasing Brazil's wheat Production in order to reduce its reliance on
1mports.ﬁ2/

loyment
The overall impact of raising the interest rate and of further re-

moving the price subisdy is to dampen total regional employment. The

43/ Thus domestic production as a percentage of total requirements
increased from 12 percent in 1962/63 to an estimated 50 percent
by 1970/71. See Engler and Meyer [16].
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decline 1s confined mainly to small farms as they tend to fall back to
livestock and independent soybean production instead of the more labor
intensive soybeans foilowing wheat cropping pattern when subsidies are
not asaured.ég/ Thus, one of the benefits associated with the policies
followed in the decade of the sixties was that by making wheat production
domestically profitable it provided a much higher level of employment in
the region, especially on small farms.

This clearly points out that the impact of a policy program should
not be evaluated only in terms of a single criterion such as output but
should consider the impact on other factors such as employment, efficien-
cy of resource allocation and income distribution to mention only the
economic criteria. These gains in employment have been a significant
positive effect of the price support program, and since they effect
small farms specially, the net welfare and distributive effects would
also have been positive though they are hard to measure directly. These

gains alone, however, do not necessarily vindicate the program under P(1).

Capital Utilization and Borrowings

The importance of the interest rate subsidies on short term borrow-
ings on the financial resources available and used especially on large
and medium size farms is clearly seen in the reduction in total capital
use experienced under policy program P(2) shown in Figure 16. These
reductions in total capital use came both from reduced outiays on work-

ing capital and substantial reductions in the graqwth of investment

29/ See Singh and aAiun [60] for details.
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outlays that had been encouraged by the availability of cheap (negative
real interest rate) credits.él/ Indeed with the nominal interest rates
substantially below the rates of inflatiom, the only limits on the
demand for borrowed funds were the limits placed by lending institutions.

Figure 17 shows what happens when the nominal interest rate is
raised. The impact on short term borrowing on medium and large farms is
immediately felt, for they cease to borrow.éz/ Small farms now obtain
access to regional credit supplies previously going to larger farms and
increase their levels of borrowings after 1966, whercas their working and
investment capital outlays remain unchanged.

When price subsidies are also dropped, short term borrowing disap-
pears, investment outlays and working capital use is further dampened on
medium and large farms, but increase only slightly on small farms.

These results again point to the important but unequal ihpact of
Price and credit subsidies in the region. Increased wheat price ?5pports
made wheat production relatively very profitable after 1964 on medium and
large farms. ‘They expanded their production for which they required
large investments in farm equipment, (tractors and harvestors mainly) and
increased supplies of working capital. ‘These were then forthcoming at
obligingly low real interest rates. With greater access to capital
markets, and credit rules based on ability to pay rather than on capital
productivity, medium and large farmers expanded their credit use

enormously, and became increasingly dependent on it over time. The price

2 See Singh and Aln [60] for details.

22/ Except for 1964, the year in which the wheat price support program
was widely adopted.
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subsidy provided the catalyst (incentive) and the liberal credit terms
provided the lubricant for the engine of growth.

Due to institutional factors in the credit markets, factor propor-
tions that encouraged labor intensive technologies and the fact that no
real shifts in the biological production function to which farmers had
access were involved, the small farmers should have been deprived of the
main driving forces behind the regional growth experienced in Southern
Brazil. The results should have been inevitable--increasing inequalities
in farm incomes over this decade. But this was not the case as small
farmers also turned to crop production and made substantial gains.
Furthermore, having less access to institutional credits tended to be

more efficient in their use of capital.éi/

Income Distribution

Irrespective of the policies followed there were substantial
differences in farm incomes due to initial differences in resource
endowments. ‘Thus in 1960, if we examine all differences in net farm
output figures we see that medium farms had a net farm output nearly
10 times and large farms nearly 17 times, the net farm output on small
farms.éi/ The joint impact of the price support and credit subsidy
program was to decrease the inequality of farm incomes. This is shown
in Table 9 where the Gini ratios associated with the distribution of
net farm incomes are shown.

Thus although income distribution continues to worsen under all

23/ Ssee Singh and Ahn [60].

24/ That is total net output divided by the number of farms in each
farm size group.


http:farms.54

11-68
TABLE 11-9, Gini Ratios Associated with the

Distribution of Net Farm Incomes

Policy/Year 1960 1970
| P3: 0.601 0.639
Py: 0.489 0.539

Py: 0.489 0.58

policy alternatives, it would have been the most unequal if policies

under P(3) had prevailed. The reason for this result is that under P(3)
there would have been a tendency to go from extensive to intensive
livestock production - a transformation requiring a great deal of capitali-
zation that ounly larger farmers could take advantage of. Under the

price support programs all farmers could benefit by shifting to crop

production regardlcss of size.éi/

Lvaluating Policy Choices

It is useful to draw specific policy recommendations on the basis
of our analysis, but his must be done with care for several reasons.
First, though the model attempts to incorporate many micrpeconomic
details in order to track the process of regional development, it also
has to abstract and aggregate considerably for various practical reasons.
It is more detailed than many models that rely only on aggregate indices,
for an attempt has been wade to construct it in a "bottom-up" manner,

with input-output data obtained from detailed farm surveys. To the

23/ See Alm and Singh [5] for details on the impact of alternative
policy assumptions on the distribution of farm incomes.
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extent that it is based on a detailed knowledge of agriculture in the
region, it is fairly "realistic." Furthermore, considerable theoretical
support and applied experience lie behind the model components aud
aggregation procedures used here.

Second, in captuiing many of the details its structure is complex,
and its very complexity prevents the use of any straight forward pro-
cedures for testing its goodness of fit. This is made more difficult
by the unavailability of regional data in sufficient detail to test the
variables estimated by the model and by the usual inaccuracy in the data.
Model tests for the period 1960-1970 suggested that the model was able
to track recent events closely, and the testimony of regional experts
tended to confirm it. But no statistical significance can be attached
to the variety of ron-parametric tests often used in evaluating complex
simulation models of this kind.

Third, the model is partial and region specific so that policy recom-
mendations that flow from it can at best be partial and region specific.
This drawback is partially overcome if we consider the model to be
fairly representative of the wheat commodity sector in Brz=il as the
wheat region modeled accounted for a large percentage of the total pro-
duction as well as the area sown to wheat in Brazil in 1970.

Fourth, our earlier analysis clearly indicates that the impact of
any policy program should not be evaluated on the basis of any single
criterion such as output, but should also consider the impact on other
factors such as employment, the efficiency of resour-e allocation and
income distributions to mention only a few of the ecomnomic criteria.

This we have tried to do broadly in the preceeding sections.
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Keeping in mind the limitations listed above, let us focus on two
alternative policy choices P(1) and P(3) - one that was followed and one
that could have been followed - and evaluate the differences between
them.

The value of total output in Figure 14 is calculated at 1970 prices.
To make output in different years comparable we compound its value at 5
percent per annum to 1970 for the different years and add it up for the
alternative policy programs. These values are shown in Table 10.

Comparing P(1) with P(3) we see clearly that approximately CR$5.2
billion in terms of the value of farm output may have been lost in the
decade through the imposition of domestic price controls. Furthermore,
this figure is probably an underestimate, because we have chosen a
relatively low rate of interest at which to compound the values. The
compouild rate of interest is supposed to reflect the real opportunity
cost of capital in the economy and there is evidence to indicate that
this cost may have been as high as 15 percent per annum in Brazil
during this period.égj Thus the program of price supports for wheat
designed to bring about self-sufficiency in the production of wheat
was very costly if indirect costs in terms of forgone output are

measured.

Domestic Resource Costs of Import Substitution

Another way of evaluating the costs of the highly successful program

of price supports for wheat is to recognize it as an attempt at import

36/ That 18 the real rate of return to capital has been very high in
Brazil. See Bacha [7] and Langoni [33]. We are indebted to Professor

E. Schuh for bringing this point to our attention.
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TABLE 11-10 Value of Total Output Under Alternative Policy

Programs Compounded at 5 Rercent Per Annum

(In Million Cr, at 1970 Prices)

11-71

Policy Assumptions

Year P(1) P(2) P(3)

1961 691.1 682,2 1,398.6
1962 692.4 683.0 1,358.9
1963 698.9 682.9 1,305.5
1964 714.1 586.8 1,263.9
1965 720.5 644.9 1,228.9
1966 725.3 647.3 1,213.3
1967 734.0 679.8 1,209.5
1968 749.5 697.4 1,207.8
1969 804.5 674.9 1,213.6
1970 830.4 663.6 1,210.6
Cumulative Total 7,361.2 6,743.4 12,611.1
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substitution in wheat production. Following Krueger [32] we can analyze
the efficiency of the Brazilian "import substitution" program for wheat
by using the domestic resource cost (DRC) concept used by her and
others.ézj The DRC measures the opportunity costs of the domestic re-

h output industry as a fraction of

sources employed directly in the it
the net change in the country's trade balance that would occur were
the level of the ith output contracted (expanded) by one unit and is
defined as follows:
DRC = DCq/NVA;

vhere DC; is the net opportunity cost of domestic resources employed
per unit of output and NVAi is the net international value-added per
unit of output in the ith industry.

We have made these calculations for wheat production in 1970 on a per
lhectare basis in Table 11. To estimate thbe LRC for wheat we have
assumed that all factor inputs used in wheat production are obtained
from domestic sources.

These estimates give the direct resource cost for wheat production
at 6.63 CR$/$. This implies that in 1970 it costs the Brazilian economy
6.63 CR$ to obtain one dollar's worth of value added, at international
prices, through the domestic production of wheat. Comparing this with
the ratio 9f 4.57 for the official exchange rate between Cruzeiros and

U.S. dollars, we see that the DRC for wheat is such that Brazil could

have imported 1.45 times the value of imported goods for every unit of

1/

=" For theoretical discussions and applications of DRC see Krueger [32].
For an empirical application to the Indian caustic soda industry,
see Starr, [62].
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TABLE 11~11 pomestic Resource Costs for Wheat Production in the
Wheat Region in 1970,

Domestic Costs of Inputs®

(per Hectare of Wheat Output)

Land (lha) : Rental Value : 82,66
Labor (9 hours) : 7.66
See (9 kg) : 63.0
Insecticide : 8,11
Soil Fumigant 3 5.43
Tractor Oper., Co. (5 Hours) : 22,75
Fertilizer (250 kg) $105,00
Combine Oper. Co. (1 hour) : 11.32
Transportation (1,360 kg) : 19.04
Depreciation of Tractor : 6,00
Depreciation of Combine : 20,40
Administration : 21,50
Compulsory Insurance : 3.5
Fertilizing and Seeding : 16.5
Interest on Short-~Term Borrowing s 17.¢
Tax and Registration : 2.85
TOTAL DC Cr$ 413,22

Net Value Added in International Markets#**: U,S. $62.33
DRC for Wheat = 413,2/62.3 = 6,63

Current Exchange Rate : Cr$/U.S.$ = 4.572
(In 1970)

* Source: (1) Trigo : Estudo do Custo De Producas, Safra De
1971, 1972
(2) Ahn [4] and Engler [15]

** An output of 1.02 metric tons per hectare valued at the U.S. export
price of $61.105 per metric ton in 1970,
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wheat produced domestically.2~/

The DRC provides a measure of the loss in terms of the value of
imports forgone as a result of import substitution in wheat. We have
the model predictions for the total domestic resource costs for each
year (DC(t)) and the value of total output at international prices.

We can use the same method of analysis to calculate the losses in
foreign exchange in each year as a consequence of import substitution
in the wheat region.

These celculations are shown in Table 12, where the regional do-
mestic costs and the equivalent import costs are calculated and com-
pounded at 5 percent per annum to allow camparability between years.

It would appear on the basis of these calculations that a net savings

of U.£, $103.3 million could have been made if import substitution

had not been resorted to and wheat had been imported over the period.
This of course agsumes that wheat could have been imported and that
Brazil could have paid for these imports with exports. These assumptions
seem wholly tenable for the period under investigation, even though
recent events in the world commodity markets seem to suggest otherwise.

These costs are measured in a manner similar to the method used
by Knight in estimating the costs of import substitution of wheat 39/

in Rio Grande do Sul. The only difference is that this study provides

38/ This rate was not a free market rate 2sven though the Brazilians de-
scribed it as such. It was an official fixed rate. These are re-
sults that tend to confirm Knight's [28], [29], [30] earlier analysis,
and arguments against import substitution in wheat in RGS.

59/

See Knight [29] anc¢ [30].
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TABLE 11-12 Domestic Costs and Equivalent Import Costs of
Wheat Production at 1970 Prices
(Compounded at 5 percent per Annum)

Compounded
Year Area Sown to wheat Regional Equivalent
Under P(1) (1000 ha) Donestic Import
Costs a/ Costs b/
: (In Million U.S.$)
1960 75.5 11,11 7.67
1961 100.0 14,02 9,66
1962 132.2 17.66 12,17
1963 176.6 22,46 15,49
1964 235.5 28,52 19.67
1965 281.1 32,42 22,35
1966 315.1 34,62 23,87
1967 3244 33.94 25,0
1968 397.4 39.59 27.3
1969 527,2 50.03 34.5
1970 593.4 53.63 36.98
TOTAL 338.0 234,66

a/ Area X Cr. $413.2 or U.S.$ 90,376 at the 1970 free market exchange rate of
4,572 Cr.$/$, compounded at 5%

b/ Area X U.S. $62.33 from Table 9, compounded at 5%
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a figure for the regional aggregate. In cruzeiro equivaients these amount
to some CR$472 millions over the ten year period. However these costs

are only partial. They measure only the costs of producing wheat domesti-

cally instead of importing an equivalent amount. What they do not

measure is the domestic costs in terms of production alternatives forgone -

in this case livestock production using intensive pasture systems - when
wheat was produced domestically. These costs are the true opportunity
cost of import substitution and they are substantially higher as shown
in Table 10. Indeed over the ten year period they are ten times greater
than the partial costs measured by using the domestic resource method.
Therefore we conclude that Knight's analysis was in the right direction
but that he may have underestimated the true opportunity cost of import

substitution by a factor of ten!

Other Costs

Other costs include the cost of the credit subsidy and administrative
costs associated with the program P(l) that could also have been saved.
No figures are available on the admiuistrative costs of the program, but
the costs of the credit subsidies can be estimated.

The cost of the credit subsidy is the difference between the rate
of interest that would have prevailed im open financial markets and the
subsidized rate charged by institutions times the differesnces in total
borrowings under the two programs. If a 15 percent real rate of return
to capital was prevalent during the period, then certainly real rates
of interest could not be expected to be lower. Assuming a low average
rate of inflation of 25 percent per annum during the period - an under-

estimate for many of the years between 1960-70 - a 40 percent nominal
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rate of interest would be required to correct for the real opportunity
cost of capital. This is exactly the nominal rate used in policy alter-
natives P(2) and P(3). The subsidy then amounted to 25 percemt per unit
of credit advanced. Since there were no predicted short-term borrowings
under P(3), the total cost of the credit subsidy is 25 percent of the
borrowings under program P(l). These compounded at 5 percent per annum
and cumulated amount to CR$163 million at 1970 prices during the ten
year period.

On the basis of our analysis what can we say about the hypotheses
we set out to test using our counterfactual methods? To summarize we
can conclude:

(1) that the wheat price support program accompanied by the availa-
bility of credits on very liberal terms:

(a) led to substantial growth of output in the region but that
this growth was less than would have been achieved other-
wise;

(b) resulted in increased output of wheat and changed land use
to favor crop farming;

(c) increased regional employment especially among small
farms;

(d) led to increased capital and credit use and over-capitali-
zation especially on larger farms with a subsequent
inefficiency in the use of this scarce resource;

(e) led to decreasing income inequalities; that although farm
income differentials increased these were mainly due

to the differances in initial and cumulative resource
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endownents and not policy changes;

(2) that a policy of providing price supports was cemtral in ex-
plaining the transformtion of an extensive livestock economy to crop
production, although the availability of liberal credits allowed this
to be accompanied by

(a) higher capital use and borrowing,
(b) higher levels of mechanization, and
(c) a greater area sown to wheat, and

(3) that the program of self-sufficiency through import substitution
in agricultural production may have been accomplished at a fairly high
net social cost.

But was such a policy desirable. To evaluate this we need to go
beyond the issues capable of being examined in the framework of the

model used here, however a few tentative policy implications can be drawn

Some Policy Implications and Conclusions

On the basis of the above analysis and calculations a few tentative
inferences can be made. Comparisons analyzed indicate briefly that
if international output prices had been allowed to prevail and higher
nominal rates of interest (positive real rates in the range of 10-15 per-
cent) had been charged on credits a variety of desirable outcomes could
have been realized: 1) the accumulated growth of the value of total
output achieved could have been substantially larger; 2) less capital
and credits would have been used more efficiently, and since total credit
use was negligible these credits could have been released for use else-

where; 3) labor and land productivities would have been higher on all farms

and resources would have been allocated in a manner more appropriate to the
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comparative advantages in Southern Brazil at international prices; 4)
average net incomes on all farms would have bean higher; 5) the direct
costs of wheat price support and credit prograns could have beens saved.
Against these substantial losses, the gains in increased employment.
especlally among small farmers and a slower increase in income inequality
must be weighed. These benefits werc undoubtedly the unplanned conse-
quently of a policy designed to increase wheat production. The programs
initiated in this decade were in response to a political aim to acquire
"self-sufficiency" in the production of wheat. This pgoal though not
fully realized through a policy of import substitution substantially
reduced Brazil's reliance on international markets for its domestic re-
quirements of wheat.

Further, the alternative strategy of letting international prices
prevail in the domestic market to allow the comparitive advantage in
beef and soybean production to express itself in domestic production
would have meant higher prices for beef in the domestic market. Keeping
these prices low for consumers may have been an additional goal of policy
makers as noted in Chapters 2 and 3.

Two other factors also need consideration. First, although the main
aim of price supports for wheat was to encourage its production, a side
effect was to increase the domestic demand for farm machinery. This
helped the domestic industry, which in turn may have been supported partly
by tariff barriers, as import substitution was also taking place in the
industrial sector. In this regard, many Brazilian economists feel that
low interest rates on institutional credits were seen as part compensation
for the extremely high domestic prices for non-farm 1inputs.

Second, the program of self sufficiency in wheat transformed open
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range livestock farms, especially the large ones into mechanized crop
farms. In this transformation of course an entire way of life associated
with the 'gaucho' and the old set of socio-economic relationships were
destroyed, making way for modern capitalistic farming. This is no doubt
a mixed blessing, but to anyone who visits this region, it is obvious
that a new vitality and progressiveness are evident in the small farming
towns of the region. Grain silos, new roads, banks, large well organized
farmers cooperatives, machine shops - all contrast sharply with the old
way of life based on traditional unchanging relationships and modes of
production and commerce. This change has made way for organizing beef
production on modern lines - a possibility that could not have been envis-
ioned if the old modes of beef production and a way of life had not first
been destroyed.

Given hindsight and the turbulent nature of commodity markets in the
world today (especially with regard to wheat, beef, and soybean shortages
experience in the past year), the goal of '"self-sufficiency' seems to
have been justified. For even though a high price was paid, the depen-
dence on unreliable foreign markets was reduced, and domestic supplies
partly assured. However, these gains may be only short lived, while the
costs of thwarted comparative advantage may be high. The support given
to particular agricultural commodities as "infant industries" will delay
the research and extension programs needed tc make Brazilian agriculture
more efficient and productive. With a growing domestic demand and con-
tinuing world shortages of many agricultural commodities, Brazil could
plan to take advantage of its vast land resources to produce food and

fibers for world markets. It cannot long neglect the problems of stag-
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nant yields per hectare and the irefficiency of resource use in the farm
sector. It certainly should not encoura,e them.

There seems to be many cogent reasons on the basis of which one
could say that the import substitution of wheat through a program of
price supports should not have bren undertaken. Yet one hesitates to
draw this conclusion because the alternative ptogram would have meant an
increasing dependence on foreign markets. This dependence would come from
the need to import the domestic requirements for wheat, and the need to
find export markets for beef. The prospects for increasing beef exports
are not reasonable given the current glut in world markets, while the
current prospects of importing wheat to meet growing domestic demar.d are
also not gond. How good these prospects were in the past decade had to
be evaluated by policy makers. A reliance on international markets may
have introduced a large element of uncertainty in the development program
in Brazil or any other country and had to be properly taken into account.

Thus the desireébility of wheat support programs or their continu-
ation has to be further evaluated in terms of the situation in interna-
tional markets for wheat, beef and soybean. This is beyond the scope
of the current study.

Future policy choices will depend crucially upon the costs and bene-

fits associated with alternative technology and price policy options.
The purpose of this study has been to show how models, such as the one
presented here, can be used to evaluate alternative policy options and
their expected outcomes on a variety of target criteria - output, pro-
ductivity, employment, allocative efficiency and income distribution.

Models of this nature will be increasingly useful, both as a supplement
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to the more traditional kinds of production analysis as well as on going

tools for policy oriented research.
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