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Agricultura! commodity pr1ces 1n Brazil: 
empirical evidence * 

José Honório Accarini ••

l - Introduction

It is well known that from a dynamic perspective, distortions in a 
market economy's price formation mechanism can lead to problems 
of resource allocation among sectors and activities, and to changes 
in the distribution of incarne. Nevertheless, little has been dane 
to examine the factors which determine the price differentials 
observed in the Brazilian agricultura! market. The purpose of this 
empírica! study is to examine this aspect of the agricultura! market, 
in an attempt to identify the determinants of the differences in 
the prices received by rural producers for their surplus. The analysis 
to be developed is partia! and static and is based on a market in 
which severa! forms of discrimination are present. It is assumed 
that price differentials are the resu1t of the interaction of several 
forces, such as the farmer's contrai over the production of com
modities and factor allocation, and the alternatives available to 
him for marketing his harvest. More rigorously put, an analysis 
will be made of equilibrium prices observed in the market: prices 
resulting from the supply and demand model. 

Rice and beans were chosen from among the commodities 
analyzed, beca use they consti tute typical domestically su pplied 

• This article is an abridged version of "Price Differentiah in Brazilian 
Agriculture", Master·s Thes� prescnted hy lhe au1hor in January, 1978, to 

thc School of Economics and Administration (Faculdade de Economia e Admi
nistração - FEA) , University of São Paulo. The author wishes to thank 
Dr. Guilherme Leite da Silva Dias for his cri1icism and suggestions of the 
'Preliminary version of this article. Any enors still present in this study are
entirely lhe responsibili1y of the au1hor.
• • The au1hor is presently an cconomist ai 1he Organization and Planning
Division of the Banco do Brasil S.A.
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commodities. Soybeans and cotton will be utilized as well because 
tl1ey are internationally traded and are widely used in industry. 
Com was selected since it occupies an intermediate position between 
two aforesaid commodity groups and, although it is used intensively 
in industry and not commonly exported, corn is occasionally respon
sible for increases in foreign exchange earnings. 

The data used in our research were taken from a sample 
collected to eva lua te the economic im pact of rural extension services 
in Brazil. The sample, which applies to all the states o[ Brazil 
except São Paulo, for the agricultura! year 1970-71, allows us to 
select a large amount o[ information on the characteristics of rural 
producers who are assisted by extension service personnel, as well 
as the supply and demand conditions they face. 

Since the objective of this study is to analyze producers Iocated 
in various states of Brazil, and since no information is available 
regarding the differences in climatic factors, harvest seasons, and 
the general supply and demand conditions affecting prices the many 
micro-regions, we shall utilize a distribution of percentage price 
differentials which is derived by comparing the prices received by 
the rural producer 10 the average price obtained in the state in 
which he farms. This average was calculated with data from the 
sample. Although this procedure implicitly takes the states' agricul
tura! frontiers as delimitations of the differences in prices caused 
by the above mentioned factors, we hope to thus eliminate some of 
these differences. This may be a step in the right direction, since 
it is less probable that differences of this kind would influence 
prices within states than within the agricultura! sector as a whole. 
The practical reason for this procedure was the need to obtain a 
suHiciently large sample to permit an empirical study of the problem, 
i.e. an aggregate analysis of farmers from different regions.

ln the second section o[ this paper, we shall make a preliminary 
examination of the distribution of the price percentages, empha
sizing some peculiarities inherent to each commodity market. ln 
the third section, the distribution will be divided into different 
groups of prices received, in an attempt to explain the clifferences 
among groups, using a vector of characteristics which synthesizes 
the relevant economic variables. For this purpose, two rypes of 
analyses will be conducted: first, we will use a test of equality of 
the means of those characteristics among groups, and second, we 
shall conduct a discriminant analysis. Our conclusions will be 
presen ted in the final section. 
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2 - Differences among commodities 

We shall initiate this part of our discussion with an extremely useful 
general characterization of the price distributions for the different 
commodities to be studied. (These distributions are presented in 
figure 1) . After having com pared the distributions, note the 
increasing dispersion of the percentiles when passing from com
modities such as cotton and soybeans to others such as rice and 
beans. The second point to be observed is the bimodal pattern of 
the distributions for the latter two comrnodities. 

Considering first the differences between the variances of these 
percentage differentials as an indication of the differences of price 
behavior among commodities, a possible relation immediately arises 
between the alternatives for the industrialization of thcse com
modities and their participation in international trade. We find 
that commodities such as soybeans and cotton, which respectively 
presented smaller variances than the others, are industrializable 
anel exportable. One may expect greater efficiency in the marketing 
of these commodities, since farmers have both greater ;iccess to 
information and a greater range of marketing options. ln the case 
of rice and beans, which are not industrializable Iike the other two 
commodities, the domestic market is virtually the only option. To a 
certain extent, this hinders the flow of infonnation and limits the 
marketing alternatives. Com, as we have already mentioned, holds 
and intermediate position. 

Regarding the possibilities o( industrialization and externai 
marketing of the product, there are reasons to believe thal these 
two characteristics favor better rnarket organization, since transaction 
and information costs tend to be lower. ln this sense, the higher 
concentration of demancl would also be a contributing faclor, as 
would a greater sensitivity of demand in terms of generally well
defined types and standards. ln the case of cotton, for example, 
we note that prices vary, in both domestic and international 
markets, according to the lenght and strength of the thread and 
the degree of impurities, as well as the origin of the product. For 
the fanner and the marketing agents, this makes it easier to know 
the rnarket opportunities for the prices which can be obtained. 

The costs tend to be greater for the less industrialized corn
modities which are largely restricted to the domestic market, such 
as rice and beans. The segmentation of production and consumption, 
for example, creates local and regional rnarkets which are usually 
poorly integrated due to cornmunications difficulties. Furthermore, 
the demand for these products is less sensitive to quality, making 
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it more difficult for production agents to standardize the commodity, 
thus contributing to greater price variations. 

We may therefore conclude that this aspect of dispersion is 
at Ieast partially the result of the varying degrees of organization 
of different markets. lt is necessary, however, to analyze this aspect 
with a certain amount of caution, since the greater or lesser equa
lization of prices does not necessarily reflect an advantageous 
situation for the farmer. ln fact, he could simply be a victim of 
generalized exploitation by the agents to whom he sells his com
modities, who benefit disproportionately from the more organized 
market. Consequently, it is important to know the type of com
mercial arrangement into which the producer enters, that is, bis 
degree of access to the existing organizational forms, besides the 
fonn in which markets are organized. lnsofar as the nature of these 
arrangements differs from one group of farmers to another, or 
depends on the particular conditions which arise from the economic 
relations between these groups and intermediate agents, the possi
bility for price differestials to arise should be greater. 

ln the case of cotton, for example, there exists a mixture of 
varieties as well as the common practice of rotating cattle breeding 
with the cultivation of cotton, principally in the Northeast. This 
allows for greater contact between the producer and the processing 
plants, since the plants supply him with credit for expenses and 
subsistence in payment for, or even in anticipation of, the com
modity supplied. Furthermore, the cotton producer in the Northeast 
usually operates as a tenant farmer, and is thus obligated to turn 
over part or all of his production to the landowner as rent and, 
mainly, as the amortization of contracted debts. 1 Since the producer 
does not own land, his access to the credit market is usually Iimited, 
and he must obtain credit through the landowner or from informal 
suppliers. 

Thus, despite the fact that the cotton market is reasonably 
organized due to the presence of industries which fix the sale price, 
the former can take little advantage of this organization. He finds 
himself locked into a compromise with the processar or the 
landowner, both of whom are able to conduct transactions in both 
the cornmodity and input markets and have a greater degree of 
freedom to establish commercially profitable arrangements. 

Despite the fact that soybeans are both industriafü:ed and 
exported, their situation must be placed in an entirely different 
context than cotton. Because their production is geographically 
very concentrated, a quite developed cooperative system emerged 

1 For addi1ional infonnation on this subjec1, sce Banco do Nordeste do Brasil 
(1964) , cspccially Chaptcrs IV and V. 
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notably in Rio Grande do Sul, where cooperatives were originally 
created to deal with the problems of the production and marketing 
of wheat. (Rio Grande do Sul is the largest producer of soybeans 
in Brazil, followed by the state of Paraná.) From the moment in 
which greater rationality in the exploitation of land began to indicate 
the economic advantages of wheat-soybean rotation, 2 the cooperatives 
also began to operate with soybeans to the point where some have 
become specialized in this product, due to its regional importance. 
The cooperatives supply technical and financial assistance to their 
associates in soybean production and market nearly all the 
production surpluses. Some large conglomerates even export com
moclity and press it for the production of oil, bran, and other 
deriva tives. 

Thus there is an increase in the options open to the farmer 
for the marketing of bis surpluses, and his information costs diminish. 
ln addition, since the cooperative system exists precisely to promote 
his economic interests, it can obtain ali the advantages that an 
organized market can offer him. s 

Corn also presents some peculiarities when compared to the 
other commodities analysed: first it occupies first place in cultivated 
area (nearly 10 million hectares) , and second, is directly responsible 
for the availability of protein foods of animal origin, such as meat, 
milk, and eggs, because of its large-scale use as a forage. 4 

The production and consumption of corn are thus geographically 
disperse; this renders a gTeater uniformity of prices more difficult 
to the extent that markets are poorly integrated and restricted to 
specific areas. On the other hand, the demand for corn is not 
very sensitive to quality, since it is seldom exported and is largely 
used for animal feed. It may be deducted that these features impede 
the operation of an efficient market information mechanism; the 
difficulties of creating and disseminating the standardized systems 
of classification necessary to improve the marketing processes contri
bute to the increase of information and transaction costs. This 
facilitates the intense participation of middlemen, since they can 

2 Thi1 rotation i! viable due to the difference in the agricultura! calendar 
of the two produclll. Mechanization was also a contributing factor and allowed 
for the shortening of the pcriod betwecn the whcat harvest and soil prepara-
1ion for lhe soybeans crop, as well as 1he crea1ion of varic1ics of wheat with a 
shorter growing cycle (precocious varieties) . 

3 Jn 01her states, where expamion is more recent and the cooperativc sys1cm 
less developed (as in Mato Grosso and Goiás) , its marketing can be lcss 
advantageous for the f armer if there is no stimulation of structurcs that permit 
a division of forces between supply and demand, as exists, for example, in 
the cooperative syitem. 

4 ln thi1 regard, see M. A. - CFP (1974; pp. 71-74). 
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pass these costs on, through price arbritation, to different segrnents 
of the market. 

Rice and beans appear to be in a situation similar to that of 
corn. Rice ranks second place in terms of cultivated area. This 
geogTaphic dispersion significantly contributes to the low Lechno
logical intensity used in its cultivation, 5 as does the vulnerability 
of rice to climatic conditions, particularly in the cultivation of 
uqueiro in the central states of the Northeast. ln some regions, 
such as Mato Grosso, rice is considered a secondary crop, since the 
main activity is cattle breeding. Thus, the incorporation of new 
areas creates the inconvenience of locating production in areas 
lacking adequate infra-structure, making the marketing of surpluses 
more difficult. 0 

Finally, in analyzing bean cultivation, two important particu
larities should be noted when compared to the other crops. Bean 
cultivation takes place on small scale, by numerous units with a 
leve! of production, largely in conjunction with other crops. It 
therefore represents a small portion of the producer's total income, 
rendering the search for better market opportunities less important 
for economic success. Since the bean farmer is usually a small 
producer, his bargaining power vis-à-vis middlemen is limited, the 
middlemen constituting a small number of processor-packagers, 
organized entrepreneurially around the cultivation of rice, beans, 
and corn, because of the similarities of the services required for 
the marketing of each, 7 making it profitable to sell the surplus 
production of various commodities in one single operation. 

ln light of these observations, we may expect (for these three 
commodities), not only a large dispersion of the price percentages 
relative to cotton and soybeans, but also the submission of tbe 
producer to middlemen. Thus, the conditions are not met for the 
formation of an organized market which would be beneficial to 
the producer, for these commodities. 

ln the case of bean cultivation, the bimodal pattern or price 
distribution may be explained by the fact that this crop is one of 
Lhe few with two annual harvests, commonly known as "dry" and 
"rain havests". 8 The distribution of harvesting tbroughout Lhe year 

li Sec Pastore, Dias, and Castro (1976) . 

o It has bcen noted that the expansion of thc agricultural frontier in the 
direction of this rcgion is, to a certain degrec, illusory; the cattlemcn are
1aking advantagc of credit incentives to cll!ar nalive growth :md prcparl! the 
soil to plant crops during a given ycar, thl!n transforming thcsc into gr:uing 
pastures.

ln this ri,specl, see Instituto de Economia Agrícola (1971), p. 187. 

s This fact is confirmcd in the Calendário Agrícola Nacional (1975) . 
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influences the price distribution for this crop, since demand should 
be very stable when compared between periods. 

Such an explanation, however, would be inappropriate for rice, 
since, in most regions, rice is gathered between the months o{ March 
and May. ln principie, this bimodal standard can be explained by 
the comprehensiveness of the sample, since there ex.ists a great 
diversity between states with regard to forms o( cultivation, varieties 
used, lineage, and predominant species. 11 This explanation seems to 
be sustained by the fact that when analyzing only the states of 
Minas Gerais and Goiás (two productive regions with very similar 
supply and demand structures, and both specialized, traditional rice 
producers), the bimodal structure nearly disappears, as may be 
observed in figure 2. lt should be kept in mind that the relatively 
high frequency observed in the class which received between 50 and 

Fl1ure 2 

RICE: DISTRIBUTION OF PRICE PERCENTILES 
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N : 404 
S: 0.32 
x: o.98 
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x = 1.00 
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11 Tbe informa1ion referring lo rice can be oblained in 1he Calenddrio ifgrlcola
Nacional (1975) . 
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60 percent of the average price is due to a small number of producers 
located in the north of Goiás who market their surpluses via 
middlemen for a price lower than the state's average. 1

º

3 - Differences existing among the groups of producers 

Having analyzed the differences between the variances a�sociated 
with the distribution o( price percentiles, anel the factors which 
condition the access of the rural producer to the existing forms 
o( market organization, in the present section we return to our 
main objective, that is the explanation of price differentials between 
groups of producers. 

1n the first subsection, we will discuss the problem of classifying 
by groups of prices received. ln the second, we define some variables 
which can potentially explain those differences. Empirical results 
will be presented and discussed in the last subsection. 

3. 1 - The classification of producers

Two basic problems arise in establishing classification criteria, First, 
the number of groups to be adopted must be fixed; second, we need 
to establish the limits used to define each one of them. lt is with 
regard to this point that the peculiarities of the different com
modities which are inherent to the market ought to be taken into 
consideration. 

It seems appropriate to approach the first problem as follows. 
First, the distribution of percentiles is divided into three groups: 
those which received price percentiles below, around, or above the 
average. 11 Second, only the growers in the extreme groups (1 and 3) 
are classified. The first criterion permits us to analyze the agricultura! 
sector as a whole, whereas the second allows us to concentrate the 
analysis only on the producers located in the two extreme groups, 
which usually evoke most interest. 

As to the second problem, it is important to point out that 
an appropriate theoretical criterion does not exist, rendering arbi
trary the fixing of Iimits. However, we may still minimize the 
effects of this arbitrariness on the results, by establishing alternative 
criteria. For this purpose, we shall fix two Iimits to define the 

10 This fact, incidentally, could explain the small increase in the variance 
of the price percentage differentials in these two stares compared to the 
aggregare analysis, since a smaller size sample is used. 
11 To facilirate the presen1a1ion, these grcups will be denaminated groups 1, 2, 
and g, respccrively. 
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intennediate group, since the other groups are automatically defined 
through the exhaustive analysis of the sample. 

First we shall fix a IO percent interval of variation for all 
commodities above and below the average percentile. This ailows us 
to compare the importance of some characteristics in[iuencing prices, 
using a uniform criterion. Based on this first criterion we shall 
subsequently attempt to increase or diminish the size (amplitude) 
of the interval in so as to keep approximately 50 percent of the 
rice, beans, and com producers in the intermediate group along 
with approximately 40 percent of the cotton and soybeans producers. 
The percentile distributions of the latter are more concentrated 
around the average. The objective of this last criterion is to utilize 
a smaller margin of price variation for those commoditics with 
more organized markets, thus respecting the particularities associated 
with these two commodities. 

Since it constitutes a separate analysis within this study, the 
classification of rice producers in Minas Gerais and Goiás follows 
slightly different criteria. The limit for classifying the inten11ediate 
group will be 20 percent around the average rather than IO percent, 
as in the previous cases. Second, 50 percent of the prociucers are 
classified in the intermediate group, so that we may determine to 
what degree the results vary, relative to the previous criteria. Fqr 
each commodity, table 1 presents the intervals used to classif-y 
producers in the intermediate group, as well as the absolute frcquency 
in each group. 

Table J 

Cla.ssificacion of Producei·s 

Absoluui Frequency 
Com.modities Limita 

Group 1 Group 2 Group 3 

Cotton 0.90-1.10 49 163 71 

Cotton 0.95-1.05 69 120 04 

Saybcana O. 90-1.10 33 83 38 

Soybca111 0.925-1.075 l50 65 39 

Corn 0.90--1. 10 188 143 133 

Corn 0.85-1.15 127 238 00 

Rica 0.90-1.10 173 126 105 

Rice 0.825-1.175 114 205 85 

Ricol O .80-1.20 17 83 33 

Ric:e1 0.83-1.23 46 72 25 

Bll!!an■ 0.90-1.10 106 97 90 

&ano 0.826-1.175 88 149 76 

1 Stat,. oi llli!WI Goraia and Goilla. 

Sourco: A=rini (1978), pp. 30-31. 

10 

283 

283 

154 

154 

464 

464 

404 

40& 

143 

143 

203 

203 



3. 2 - Determinants of price differentials

From an economic point of view, although there exists a vector of 
variables capable of infJuencing the prices received by rural pro
ducers we shall limit the following analysis to a proposal and 
discussion of those variables clefined by the information contained 
in the sample. ln vicw of the objectives of this stucly, we shall 
auempt first to define the variables, and then to formulate the 
hypotheses to bc tested. These hypotheses will deal with the expected 
influence of these variables on prices. As will be observed, the 
variables are associatecl with the degree of contrai that producers 
exercise on resource allocation, and with the alternatives available 
to them for the marketing o� surpluses. 1!! 

X,: Storage Capacity 

Since storage facilities allow producer to await the most fa. 
vorable period to market his crop and obtain more advantageous 
prices, the hypothesis suggested for this variable is that if favorably 
influences prices. 

The use of a better defined variable, such as the physical 
storage capacity relative to the quantity produced, was not possible 
with the information contained in the sample. For this reason, this 
variable was definecl by the quotient of the value of silos and 
depositories existing on each holding anel the value of the marketecl 
procluction. 

X,: Scale of Operation 

Since the distribution of holdings by size approximates a log
normal distribution, this variable was defined as the log of the 
total area of the establishment (in hectares) . Considering that 
the size of the establishment should be positively associated to the 
quantity produced, to the use of modem techniques, and to lesser 
economic dependency of the producer on intermediate agents, the 
testable hypothesis is that 1his variable acts positively upon prices. 

X,: Scale of Sales 

Considering the possibility that a diversification of crops can 
occur and that the producer can channel part of his production 
to consumption, the scale of operation could fail to capture the 
price effects which are derived from economies of scale in the search 
for better market opportunities. Defining this variable as the phy-

12 As Raup (1969) poinls ou1, p. 1279, lhe powcr to influcncc markct con
di1ions gcncrally is associa1cd with lhe power 10 con1rol supply, 10 alter dcm:and, 
or 10 a11rac1 capital. 
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sical quantity of the product marketed, we can test the hypothesis 
tha t its influence over prices is favorable . The main reason for 
this hypothesis is the possible decline of transaction and information 
costs as tl1e quantity sold increases. 

X,: Degree of Specialization 

ln principie, even if quantity sold could justify a search for 
better prices for the producer's crops, he would reap relatively 
little profit from such a search if the crop's share in his total 
agricultura] income were small. lt is thus possible to test the hypo
thesis that the degree of specialization, definecl as the revenue 
obtained from the crop in relation to the total agricultura] reve
nue, exercises a positive effect over prices. 

X5: Technological Index 

ln defining this variable as the number of modem practices 
adopted by the grower in his principal activity, we can formulate 
the hypotllesis that this varibale will have a favorable effect upon 
prices. The reason for this assumption is that under these con
ditions the producer should be more market oriented, as well as 
more efficient in resource allocation anel in the contrai that he 
exercises over input and output prices. ln other words, he should 
have a greater entrepreneurial capacily. 

X,: Rural Extension 

This variable was defined as the number of times in which the 
producer had contact with rural extension services, either via a 
demonstration of results, demonstrative or observation units. We can 
test the hypothesis that an increase in the number of these contacts 
allows the grower to produce better quality products, and to obtain 
more information concerning the conditions under which he can 
market his surpluses. 

X7: Educational Levei 

The hypothesis being put to the test concerns the variable 
"educational levei", which is the number of years of schooling 
completed by the producer . The hypothesis states that this variable 
exercises a positive impact upon the prices received . As Amaral 
(1975; p. 26) points out, "through education the producer can more 

easily assimilate information about prices. Furthermore, producers 
having attained higher educational leveis will be more able to 
evaluate tlle costs and benefits of the marketing alternatives 
available for their crops. The ability to understand new information, 
as a result of better education, can contribute to the development 
of the producer's marketing skills," 
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X8: Land Ownership Structure 

This variable is defined as the proportion of land belonging 
to the producer in relation to the farm's total area; in our analysis, 
it takes an eminently experimental nature. There is a lack of 
information regarding the type of contract agreed upon between 
the landlord and the party responsible for the farm, 13 which 
accentuates this experimental nature, as does the lack of information 
on the landlord's efficiency in resource allocation and market 
opportunities. On the one hand, he could be an extremely inef
ficient owner from this point of view; on the other, he could be 
organized on an entrepreneurial basis, using higher quality third 
party lands and be entirely market oriented. 

X,: Available Volume of Credit 

,-ve may assume that credit (i . e. the temporary transfer of 
resources to producers) grants greater freedom for the producers co 
obtain a better resource allocation, making them more efficient 
from an economic point of view. H Thus, one would expect a 
favorable influence of credit on prices. 

It is important to remember, however, that although credit can 
render the producer more efficient, it is not necessarily true that 
credit will bring him the earnings derived from his increased 
efficiency . These earnings could be absorbed by high interest rates, 
low prices for the commodities sold, or high prices for the inputs 
acquired. This will depend on the credit source (i.e. whether 
it is institutional or informal) and on the type of commercial 
arrangement between the producer and the creditar. According to 
Bauer and Yamey (1954; p. 214), in the case of intermediate sup
pliers, what may first appear to be a forced sale or forced purchase, 
could simply be the indirect payment of part of the interest not 
explicitly charged. Moreover, as Abbott (1958; p. 127) points out, 
since in the case of the landless producers the collateral for credit 
is their future production, the risks of adverse price changes are 
transferred to the suppliers of informal credit, leading the latter 
to take precautions against eventual lasses by increasing interest 
rates. 

Thus, it is verified that although we know how this variable 
acts upon prices, there is not enough information available (re-

13 As was previoU!ly scen, through this contract the producer may bc obligated 
10 sell part or ali of his production to the landlord. 

H Empirical evidcnce for some Brazilian areas has shown lhat lhe use of 
trcdit is posilively related to lhe producer's lechnical and productive effidency. 
Sec Barros (197!) and Erven (1969), among olben. 
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garding, for example, the efíect of credit on different types of land 
ownership structures) to test the variable in a convincing way. 

X,0: Net Value of Bank Credit 

This variable has been included to facilitate the isolated ana
lysis of the effecl of institulional credit upan prices. ln view 
of the above observations, we can formulate the hypathesis that 
this effect is favorable. Both variables were defined as the value 
of new financing obtainecl during the year, excluding interest and 
amortization paid during the period. 

X": Sources of Agricultura! Information 

Assuming that the producer's expecta1ions, as well as his bar
gaining power, can be affec1ed favorably by the amount of informa
tion available, and that the price of such information is greater 
than zero, we can formulate the hypothesis that the impact of this 
variable on prices is positive. This me:ms that those producers with 
a greater number of sources of agricultura! information (such as 
radio programs, newspaper notices, magazines and agricultura} bul
Ietins, expositions, and field days, IG which is the definition of this 
variables would have lower information costs than the others. These 
costs, according to Stigler (196i; p. 291), bring "the agent who 
is involved in an exchange relation from a situation of ignorance 
to a situation of knowledge, a journey that is really passible to 
avoid". 

Xu: Cooperati\'es 

Both this variable and the two to follow were defined as the 
quantity sold to the different marketing channels. As we know, one 
of the objectives of Lhe cooperative system is to group the economic 
interests of its members, insofar as the cooperative acquires greater 
competitive power in the product and input markets. \Ve can thus 
formulate the hypothesis that the quantity sold through thes1; agents 
exerci ses a favor a ble effect II pon prices. 

X,J: Processing Industries 

Since these industries are practically obligatory passage paints 
between the produccr and the final consumer, and thus dispose of 
some monopsonistic power, they may exert as much downward 
pressure on prices as possible, as was previously notecl in the case 
of cotton. lt seems reasonable, therefore, to test the hypathesis that 
these agents have an unfavorable impact on prices. 

1� "Field days" releres to producers' visit.s to experimental fam1s or to sites 
previoU!ly sclected by lhe rural exlension service as model units. 
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Xi�: Middlemen 

This type of intermediate agent places himself between the 
final consumer and the producer, ar between the producer and 
industry, generally by processing the commodity and placing it in 
the most accessible time and place for consumption, industrialization, 
ar processing . vVe may therefore expect thc middlemen to pay 
the producer lower prices, as compared to other forms of markeúng. 
The price differential should cover the costs of services rendered. 

There are, however, other reasons for expecting this type of 
behavior. First, the obligation to market a crop through the rner
chant who furnished the credit and inputs, as we previously noted, 
puts the producer in a disadvantageous position, insofar as this 
limits his possibilities to obtain better prices through other channels. 
Second, as llauer and Yamey (1954; p. 215) have pointed out, the 
number of middlemen almost necessarily declines as the distance 
to consumption centers increases, making these agents monopsonistic 
in relation to the producers. Third, and in the sarne vein, a 
deficient market information diffusion system 1

º can exist, placing 
middlemen in an advantageous situation regarding the possibility of 
price discrimination, since they could gain from economies of scale 
and, therefore, from smaller information and transaction costs per 
unit bought. 

lt seems correct, therefore, to formulate the hypothesis that 
this variable acts negatively on the prices received by the producers. 

3. 3 - Empirical results

The empirical results obtained are presented in the following tables, 
first for the test on the equality-of-means of variables between 
groups, and then for the discriminant analysis. 

ln table 2 we identify, for each commodity, the variables whose 
averages differ significantly between groups, at a levelless than ar 
equal to I O percent. ln the case of cotton, we note a very coherent 
set of variables, considering that it remains practically unaltered 
when we change the criteria for classification of groups and the 
number of groups analysed. The sarne occurs in the case of soybeans 
and, to a lesser extent, in the case of corn. 

Chccking the results for the analysis of rice cultivation, m 
aggregate terms we note that there occurs a great instability of 

10 This aífirmation is made by Tecle (cited by Lele (1975: p. 114) who 
points 10 lhe absence of an adequa1e information sys1em as primary cau1t: 
of lhe unequal b.:irgaining power of agen1s involved in the marketing process, of 
lhe low prices in eífect, and of i1s accenluated dispenal of prices among markets. 
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Table 2 

lmportance o/ the Variables in the Characterization of Groups: 
Tests for Equality-of-Means 

Xt X2 X.-, X. Xs Xo X1 Xa Xo X10 X11 X12 X,a Xi< Commoditioa AB AB AB AB AB AB AB AB AB AD AB AB AB AB 

Cotl<ln (0.90-1.10) 
Cotton (0.05-1.0li) 
Soybeana (O. D0-1. 10) 
Soybeana (0.925-1.075) 
Com (0.D0-1.10) 
Cora (0.85-1. 15) 
Riee (O. 00-1.10) 
Riee (0 .825-1.175) 
Riee• (0.80-1.20) 
Riul (0.113-1.23) 
Be,ina (0.!I0-1.10) 
Beana (0.825-1.175) 

t Rico in Minaa Gerai,, and Goiú 
A • Anal.y,,ia of Ali Three Group■ 
B • Analyaia oi the Extreme Grou1>9 

characteristics when we alter the classification cri terion and the 
number of grou ps. As was noted previously, rice is an extensively 
cultivated product in Brazil, being second in land utilization . This 
factor seems 10 obscure the results, since it is not possible to 
rigorously identify a group of variables statistically significant for 
characterizing the groups . ln this regard, it should be noted that 
the isolated analysis of rice cultivation in the states of Minas Gerais 
and Goiás produced excellent results, very similar to those obtainecl 
for cotton and soybeans. 

With regard to the cultivation of beans, the fact that we dispose 
o( a very poor set of variables impedes us from drawing a m ore 
defini tive conclusion on the characterization o[ the groups. The 
only variable which systematicaly appears in the scale of operation. 

ln table 3, the results of the statistical significance tests for 
the discriminant functions are presented. The first point to be 
emphasized, when ali the groups are analysed, refers 10 the low 
significance levei of the tests for beans, where statistically, on the 
basis of discriminant functions, we cannot consider the groups as 
different. 

Another importam aspect is that the differences between groups 
can be considered statistically significant, at acceptable leveis, only 
in the direction o( the first discriminam function. With the excep-
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Table 3 

Discriminatory Power of tl1e Canonical Variates: 
Statistical Significance 

Three Croups 

Commodities First Second 
Discriminnnt Discrimioant Two groups 

Function Function (percentages) 
(percentages) (percentages) 

Cotton (0. 90-1. 10) 0.2 70 0.1 
Cotton (O. 95-1. 05) 1 70 0.5 
Soybeans (O 90-1. 10) 4 20 10 
Soybeaos (0.925-1.075) IO 50 10 
Com (O. 90-1. 10) 2 50 10 
Com (O. 85-1. 15) 10 50 20 
Rice (O. 90-1. 10) 20 50 10 
Rice (0.825-1.175) 10 50 10 
Rice1 (O. 80-1. 20) 2 25 2.5 
Rice' (0. 83-1. 23) 1 20 0.5 
Beoos (O. 90-1. 10) 20 20 10 
Beons (O. 821:-1.175) 70 70 20 

IStatea oi MiDn■ Geraia aDd Goiú. 

tion of rice cultivation in Minas Gerais and Goiás, and one of the 
cases of soybeans, the differences based on the second discriminant 
function can only be accepted at significance leveis higher than 25 
percent . 17 

When the analysis is limited to the groups Iocated at the 
extremes of the percentage price differential scale, the statistical 
significance of the results is more revealing; at leveis of at least 
20 percent, we cannot reject the hypothesis that the groups differ on 
the basis of the discriminant function obtained. 

-Finally, it is importam to point out that the results of the
tests are generally more reliable for those commodities from better 
organized markets, such as cotton, soybeans, and rice in Minas Gerais 
and Goiás. 

Tables 4 and 5 bring together the results of the tests on the 
contribution of the different characteristics for the discrimination. 

1T The implication of these results for the geometric reprcsentation of the 
groups is that it ought 10 contain only thc dimeosion conesponding to one 
canonical varia�. 
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Table 4 

Contribution of the Characteristics to Discrimination: 
Three Groups 

Commoclit.ica Xi x. Xa x, Xa Xo x. Xs Xo X10X11 X12 X13 X14 

Cotton (O. 90-1. 10) li 3' E 1' 2' g 6 6 7 13 12 8 10 -l' 

Cotton (O. 9r-1. 05) 12 2' 7 3' 1' li G 8 g 10 5 13 E 4' 

Soybeao1 (0. 90-1. 10) g 4• E 3• E 6 ; lº 8 5• 12 li 10 2· 

Soybcaoa (0.02r-l .075) li 4 E 12 13 3• 7 2" 6 8 6 10 g 1' 

Coro (O. 90-1. 10) 8 8 2' 5 1' li 7 4 12 13 3' 10 14 g 

Coro (O. 85-1. 15) 10 8 I' 2' 5 13 o 4 11 12 7 3 14 g 

Rice (O. 00-1. 10) 10 7 E 5 2· 8 13 12 9 3 11 4 1· 6 

Rica (O. 825-1. li5) 6 li 3 6 8 12 13 10 4 1' li 2' E 7 

Rice1 (O. 80-1. 20) li 2' li 3' 4 13 12 10 7 5 8 6 E 1• 

Ricel (O. 83-1. 23) 9 1• 13 2' 10 11 6 12 8 6 7 4 E 3• 

Bea111 (O. 90-1. 10) 13 1· E 5 8 3 11 4 9 12 2 6 10 7 

Beam 10.825-1.175) 5 E 8 13 4 o 3 10 li 2 12 7 6 

lodu 9,26 -l,33 6,17 4,50 0,00 8,87 8,58 G,25 8,25 8,17 7,00 7,42 9,37 -l,92 

t Statu of Miau Gemi■ and Goi'9. 

Si1nilieant oi o l•v•l oi ot l•••I 10 percent. 

Table 5 

Contribution of lhe Characteristics to Discrimination: Two Groups 

Commoditi .. 

Coitou (0. 90-1. 10) 

Cotton (O . 9r-J. 05) 

Soyb .. n1 (O. 90-1. 10) 

Soybeana (0. 925-1.075) 

Corn 

Corn 

Rice 

Rice 

Rice1 

Rieel 

e...,. 

Bean.o 

(O. 90-1. 10) 

(0 . 85-1. 15) 

(0. 90-1. 10) 

(0.825-1. 176) 

(0. 80-1. 20) 

(O. 83-1. 23) 

(O. 90-1. 10) 

(0.82r-1.175) 

Xi x� 

12 3• 

7 2' 

4 8 

7 1• 

6 2· 

6º g 

5• E

3• 8 

1' 2· 

4 1' 

11 1' 

4 1• 

x, x� Xa Xo 

E 1' 2• li 

5 3' 1. li 

3 8 g• li 

E E 8 E 

12 3 7 14 

E 6 8 11 

E 4 li E 

E 2" E 11 

E 4• E 10 

g 3• 7 11 

ll 2' 12 7 

E 2' 12 g 

X1 Xa Xo X10 X11 X12 X13 X10 

6' E 6 8 g 10 7 4' 

6 13 8 g 10 12 E 4' 

6 2' 7 E E E 10 1º 

4 3 6 8 10 li g 2• 

8 4 g 10 I º 8 13 11 

4 2 7 10 l" 3 E 12 

8 10 7 6 g 2 l' 3 

10 7 6 1' 9 6 12 4• 

li 6 8 7• 12 g 6 3 

8 6
º 13 10 12 6 E 2· 

10 6 8 13 3• 6 4 E 

6 8 10 E 3 7 5 11 

lndes 6,75 3,45 7,«10 3,18 7,70 10,8 6,02 6,82 7,75 8,00 7,18 7,'J:/ 7,,W 5,18 

1 Btataa of Minu Gerai1 and Goiú. 
. Sia:nificant at a levt!I af at l�t 10 percent . 
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The numbers placed in these tables indicate the arder of inclusion 
(using a "step-by-step" process) of the variables in the discriminant 

functions. The symbol E denotes the exclusion of those variables 
that do not contribute to discriminate the groups at a pre-establi
shed significance levei. 18 

With the objective of conducting a more comprehensive ana
lysis of the results, we can construct an index which permits us to 
compare the importance of the characteristics for the discrimination. 
This índex, presented in the last line of the tables, was obtained 
by dividing the sum of the numbers found in each column by the 
number of cases in which the variable appears in the classificatory 
procedure. Since this index indicates the step in which, on average, 
each one of the variables was included, the smaller its value the more 
important the characteristic. Observing the values that his index 
assumes in the two tables, we can verify that the size of the farm, 
the producer's degree of specialization, and the quantity marketed 
via middlemen, occupy the first three positions. Considering, mo
reover, that this subgroup of variables appeared as significant the 
greatest number of times (at leveis of up to 10 percent), its im
portance in relation to the other characteristics is clear. Comparing 
these results with those presented in table 2, we can verify that in 
the equality-of-means tests, too, these three variables proved to be 
important in characterizing the groups. 

As for the sensitivity of the arder in which the variables were 
included, with changes in the classification criteria adopted, we can 
verify that cotton, soybeans, ric'! in Minas Gerais and Goiás, and 
beans present, at least in the four first positions, a stable subgroup 
of variables. 

Finally, verifying that the number of statistically significant 
variables is relatively small, we can conclude that the definition of 
a good classifying rule, in the sense previously mentioned, would 
not require the use of ali the cl'laracteristics, if that was the prin
cipal objective. 

ln arder to compare the remlts of the equality-of-means tests 
with those provided by the discriminant analysis technique, and to 
cliscuss the hypothesis formulated in subsection 3.2, we bring toge
ther in tables 6 and 7 the number of groups characterized by the 
variables from these two techniques. The characterization through 
the equality-of-means tests was dane in the groups where the varia
bles present larger means. 

111 The program BMDO7M, used for 1he applicalion of 1hc "s1epwise" process 
excludes from the analysis those variates that do not pass 1be tolerance test 
at the levei of O.OI pcrcenl. 
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Table 6 

Characterizatiorz o/ the Groups: Comparison o/ Results: Tlu-ee Goups 

Commodili .. 

Cott,i,, (O. 90-1. 10) 

Cotl<Jll (0. 95--·1. 05) 

Soyb ... na (O. 00-1. 10) 

Scybeallll (0.925---1.075) 

Corn (O. 00-1. 10) 

Caril (0. �I. 15) 

Ric:e (0. 00-1. 10) 

Rice (0.825---1.175) 

Jticel (O. 80-1. 20) 

Ric:el (0 . M-1. 23) 

Beana (0. 00-1. 10) 

Bea11.1 (O 825---1.175) 

X1 X2 X• X4 X6 Xe X, Xs Xo X10 Xn X12 X13 X,. 
AB AB AB AB AB AB AB AB AB AB AB AB AB AB 

1233 3 E3 3 11223331 3 3 3 2 2 2 2 2 3 1 1 1 

1233223311223331331122222EI 1 

2 2 3 3 3 E2 2 1 El 3 3 3 2 2 3 2 1 3 3 3 3 3 3 3 2 2 

2 2 3 3 3 E2 2 1 1 3 1 3 3 2 2 3 1 3 3 3 2 3 3 3 3 2 2 

2223223322221113222123112323 

2233223332221113222122112323 

111133331]22]]11131222333 212 

1 1 3 3 3 3 3 3 1 1 2 1 2 2 1 1 2 3 2 2 3 3 3 3 3 E2 1 

l 133332231333331112233333E22

1132 3 2 2 2 3 13132 2 1 2 3 2 2 3 1333 E2 2 

33331E22222221313332112233 

33331E2223222213333222223311 

J St.at .. o! Minna Gemia and Goiú. 

A - Equality-o!-meana 1 .. 1a. 

B - Raulta o( Diacriminant Analyai1. 

Table 7 

Characterizalion o/ lhe Groups: Comparison o/ Results: Two Groups 

Commodillea 

Cotl<>n (O. 00-1. 10) 

Cotl<>n (O. gs---1. 05) 

Soybeana (O. 00-1. 10) 

Soy beana (0. g26-l. 07 5) 

Com (O. 00-1. 10) 

Corn (0. 85-1. 15) 

Rfoe (O. 00-1. 10) 

Rlco (0.826-1.175) 

Ricc1 (0. 80-1. 20) 

Ric,ol (O. 83-1. 23) 

Bean1 (O. 00-1. 10) 

BMn1 (0.82-1.17&) 

X1 X2 Xa X, Xa Xe X1 Xs Xo X10 X11 X12 X1a X14 
AB AB AB AB AB AB AB AB AB AB AB AB AB AB 

1!333E331131333E333131333111 

1133113311333331331133113El 

3 3 3 3 3 3 3 3 131 1 3 3 1 1 3 1 1 E3 E3 E3 3 1 

3 3 3 3 3 E 1 E 1 3 3E 3 3 1 131 3 3 3 3 3 3 3 3 1 

11333]3333331113333133]31333 

11333E33 3 3 11 1 1 1 3 3 3 11 3 3 1 1 3 E3 1 

1 1 1 E3 E3 3 1 1 1 E 1 1 1 1 1 3 1 1 3 3 3 3 3 3 

11333E33 1 E 1 1 1 111131 1 3 3 3 3 3 1 1 1 

1 1 3 3 3 E3 3 3 E 3 3 3 1 3 1 1 1 1 1 3 3 3 3 3 1 1 

1133313333313311131133333E1 

333311113333113133311111331E 

3 3 3 3 1EI13333113133 3 El 11 1 3 3 1 1 

1 Biai .. oi Minu Oeraia and Golú. 

A - Equality-o!-moana 1 .. 11. 

B - R<1ullo o! Diacrimfo■nt Alllllyaia. 
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As may be observed, we generally have no reason to reject the 
hypotheses which test the effect of variables upon prices. Ncver
theless, the following observations are noteworthy: 

a) Storage space is a necessary but not sufficient condition
for the producer to be able to postpone the marketing of his crops 
and keep prices at a more favorable levei. His financial compro
mises can force him to sell his production surpluses immediately, 
thus, in some cases, justifying the characterization of group I. 

b) Interest rate subsidies to rural Ioans can render Iow-profit
ventures economically feasible from a private perspective, thus pro
voking a credit distribution in compatible with the borrowers' 
efficiency. The possibility of rechanneling subsidized agricultura! 
credit to a non-agricultural activity constitutes another reason for 
some of the inconsistent results presented by this variable. 1º Fur
thermore, there is no information available on the payment periods 
for interest and amortizations, nor on the due date of Ioans. Con
sidering that the producer's financial compromtses generally come 
due during the harvest season, this variable can have Iittle influence 
on prices. '"Verc there information available on credit for marketing, 
the results might be different. 

c) With reference to rice cultivation in Minas Gerais and
Goiás, the favorable influence of middlemen can be explained by 
the strong competition that exists among them. As Smith points out 
(1973; pp. 103-I07), the expansion and improvement of roadways 

and consequently the increased utilization of trucks in Minas Gerais 
brought services to a greater number of productive centers, thus 
rcducing the oligopsonistic power of the middlemen. ln the market
ing of soybeans, howevcr, more discrimination by middlemen seems 
to take place in thc input than in the commodity market. Given the 
high degree of development of cooperatives, and the relative trans
parency of market price practices, the middlemen are forced to pay 
prices around the average, so as not to Iose the clientele that acqui
red inputs from them not furnished by the cooperatives. 20 

d) Although the variable "educational levei" hacl given re
sults consistent with the theoretical arguments formulated in sub
section 3.2, it showed statistically significam results only in the cases 
in which the two extreme groups were examined. Among the pro-

111 According to Sayad (1976: p. 21) "Lhe recent deYelopment of the financial 
sector must have su[(iciently compromised the ef[ectiveness of lhe credit program, 
since information costs ought 10 have diminished"". 

�o This fact was confinned by interviews conducted with individuais directly 
involved in wheat and soybeans markets in Rio Grande do Sul. 
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ducts for which this was verified, cotton, soybeans and rice in Minas 
Gerais and Goiás stand out. ln these cases, batter market organization 
might be making education a viable factor, aiding the producer in 
the acquisition, interpretation, and selection of alternatives that the 
market offers. ln the case of the other products, this variable did not 
influence prices [avorably, due to the excessively high information 
costs. It should be kept in mind that education is a necessary but 
not suficient conditinn for the producer to obtain economic advan
tages from it. 

e) The number o{ sources of information used by producers
proved to be a characteristic with a favorable impact on prices, 
though it was of little importance in diHeremiating among groups. 
This may be due to the fact that classiEication standards for 
agricultural commodities are not sufficiently developed and diffused 
in the majority of Brazilian regions. As Sturgess points out (1975; 
p. 73), the standardization of products contributes to the reduction
o( transaction costs, insofar as it allows Lhe marketing of commodi
ties based on a simple description, eliminating the need for physical
inspection. It is importam to point out that the quality o( the
information and the producers degree of confidence in it are very
important. ln this sense, perhaps, the number of sources is not a
specific enough variable for capturing its effect on prices.

f) The technology employed by producers, measured by the
number of modem techniques adopted, proved to more important 
in the case of cotton, a procluct which is largcly industrialized and 
subject to a demand which is quite sensitive to quality. Moreover, 
some rather developed technologies, appropriate for a wide range 
of soil and climate conditions, are available to growers. 

g) Of the possible forms of marketing analyzed in this study,
cooperatives are those which presem the greatest economic advan
tages to the producers in terms of prices. It should be recognizecl, 
however, that the discriminatory power of this variable was not 
statistically significant. The low levei of activity of these agents in 
the majority of Brazilian regions is the likely cause of these results. 

4 - Conclusions 

Upon applying two techniques (equality-of-means tests and discrim
inant analysis) it was verified that, although there exist differenccs 
between the products, due basically to the degree of organization 
o( the various markets, both in the case of three groups as in the 
case of only the two extremes, the size of the farm, the commodity's 
share in the producer's total incarne, and the quantity sold to the 
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middlemen, appear, overall, as the most important variables for Lhe 
characterization of the groups. The first two favorably influenced 
prices. The middlcmen, who generally operate among the Iess spe
cialized, smaller scalc producers, exercise a negative impact on the 
producer's income insolar as they are free to establish either lower 
prices for proclucts, higher prices for inputs, or, clepencling on the 
commercial arrangements that they establish, eventually combine 
these two typcs of earnings. 

Despite their unfavorable inCluence on prices, the midcllemen 
wcre clearly present in the markets of the majority o[ products 
analyzed. The lack of a commodity stanclardization syste111, and suf
ficiently developed market information; the inadequate geographic 
dispersion of production, and the deficient transportation infra
structure ali impede market integration and facilitate the active 
presence of middlemen. These factors cause an increase in informa
tion anel transaction costs in Ilrazilian agriculture; the micldlemen, 
in turn, pass these costs on to the rural producers by paying lower 
prices for the products they purchase or by charging higher prices 
for the inputs they supply, including informal creclit. lt shoulcl 
also be kept in minei, that the middlemen face decreasing costs in 
their search for market information, since they can manipulate a 
substantial volume of surplus, operating with a large number of 
small proclucers. A producer who operates on a large scale is able 
to play the sarne role as the middlemen, with the difference that 
the Iarge scale producer does so for his own benefit. 

The speculative earnings of middlemen could be cunailed if 
proclucers were to have access to a more efficient in formation system 
which would provide them with current crop forecasts, expected 
prices, anel stocks existing in the various market segments. Accord
ing to Brandt (1972; p. 69) although information services for ag
ricultural markets initiated operations over 20 years ago in Brazil, 
they will still require a substantial amount of research in arder to 
improve. For this purpose, parallel e((orts woulcl have to be made 
to develop norms for the classification of products �• anel market
ing alternatives for proclucer would have to be sought out. Given 
the geographic clispersion of production, selling to middlemen is 
often the only way for proclucers to assure that their crops will reach 
consumei· centers. 

::1 Acconling 10 Sturgess (1875; p. 7!l) rhis would hclp 10 increase lhe efíicicncy 
of lhe term markclS and of lhe price sys1cm in 1he 1ransmitting 1hc demand 
stimuli lo lhe producers. Thomsen (1951; pp. 267 and 2i0) indicalcs, howc,•er, 
1ha1 lhe geographic dispcrsion of produc1ion, 1he defficicncy of means of 
communication, and the impossiuilily of taking into account ali the charactcristics 
of lhe commodily, are some of the principal difficultics in eslablishing a 
commodiy uandardiza1ion systcm. 
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With regard to the scale of operation, we may raise the hypo
thesis that it is positively associated with the producer's economic 
capacity, granting him a greater degree oE control on resources allo
cation and the marketing of surpluses. lf the farmer has, for 
example, a sufficiently large economic structure, he may wait for 
the most Eavorable period to market his harvest, or he may even 
possess bis own means of transportation, simplifying the delivery 
of crops to markets where he can obtain better prices; these options 
would be economically justified by the volume produced. 

The crop's share of the producer's income exerts a favorable 
inHuence, due to the need for higher prices for the crops, given the 
producer's degree of specialization. If a particular agricultura! good 
appears as importam in the generation of the producer's incarne, 
the need for favorable prices becomes a question of survival in the 
market, independem of whether production is carried out on a 
small or large scale. 

The other variables used to characterize the groups generally 
inHuence prices as was previously expected, which does not permit 
us to reject the hypotheses tested in this respect. ln the cases where 
they were rejected, a more thorough analysis indicated peculiarities 
which could justify this occurrence. 

The results seem to indicate that agricultura! productive ac
tivity, which is quite fragmented, confronts a highly discriminatory 
marketing structure. Thc producer's position is this situation de
pends essentially on his cconomic power and the alternatives avai
lable to him for the marketing of his surpluses. Thcse factors 
condition not only the typc of commcrcial arrangement which the 
producer may make, but also the degree of discrimination to which 
he will be subject in dealing with intermediate agents. The obvious 
implication of this discriminatory structure is that unfavorable 
price oHers keep the demand stimuli from being transmittccl to 
producers, thus compromising their performance in the long run. 
ln other words, this structure has an impact on the final results of 
the producer's economic activities; it depeneis, as he does, on the 
conditions o{ both supply and demand. Regarcling the debate on 
the economic eHiciency of large producers in relation to small pro
ducers, this observation appears 10 be extremely important. 
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Subcontracting and "disguised employment" 
in brazilian industrialization *

A nna Luiza Ozorio de Almeida • • 

1 - lntroduction 

ln numerous Latin American countries industrialization has brought 
with it a greater number of jobs in services and less absorption of 
labor in industry than had been foreseen on the basis of the historical 
experience of Europe and the United States . 1 This disappointing 
absorption by industry has frequently been attribmed to distortions 
in the costs of labor anel capital caused by the industrialization 
policies aclopted by these countries. 2 On the one hand, fiscal incen-

• \\Tork taken from a study prepared for the "International Conferencc on the
Service Sector of the Economy". July 26-,o. 1978 at the Univcrsity of Puerto
Rico, Rio Piedras Campus, Department of Administration, San Juan, Pucrto Rico.
The cmpirical results ment.ioned in thc text were omiued from the presenl
article. Thcy remain in lhe possession of the author and are available lo
interested par1ies. I am grateful for lhe opportunity 10 discuss parts of this
work wi1h the participants of the Seminar 011 the Political Economy of Brazilian
Devclopmen1 whilc I was a Visiting Fulbright Professor at lhe Centcr for 
Latin American Studies, ai St:mford Univcrsi1y, in 1978. Prolonged discussions
with C. Pe1er Timmcr and lhe commcnts of Gur Ofer, Barry Ames, Paulo 
Vieira da Cunha, Hubert Schmitz and Aloisio Araujo were ex1remely helpful
as ,vere questions which arose in the presenlation of this work in lhe Scminar
on Micho-Firms of BADESUL, Porto Alegre, December 4-5, 1978 :rnd lhe
Seminar on Urban Pover1y of PLAMBEL, Belo Horizonte, December 19-20,
1978. Of course, any errors and omissions are entirely my responsibility.

• • The amhor belongs to lhe Research Insti1u1e of IPEA and the Scbool of 
Economics and Business J\clministration, Federal University of Rio de Janeiro 
(FEA/UFRJ).

1 J. Ramos, Labor and Devdopment i11 Latin America (New York: Columbia 
University Press, 1970); D. Turnham and I. Jaeger, The Employmenl Problem 
i11 Less Developed Countries; A. Review of lhe Evidence (Paris: Organization 
for Economic Cooperation and Development [OECD], 1971). 

2 Along thesc lines, see the review of W. Baer :md M. E. A. Hcrvé, "Employ
ment and lndus1rializa1ion in De\'eloping Countries", in Quarlerly Jounial of 
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tives and subsidized credit and exchange policies, among other factors, 
are blamed for reducing the cost capital. At the sarne time, social 
security and high minimum wages have been considerecl responsible 
for increasing the cost of industrial labor. 3 ln countries where 
the work force is growing and urbanizing rapidly the overall result 
of these policies has been said to be a permanent and self reinforcing 
segmentation o( the labor market. 4 For each skill levei, those 
fortunate enough to obtain an industrial job receive a relatively 
high levei of remuneration; those who are not as fortunate earn 
much less. ln the case of the latter, either they are self-employed or 
they cluster into very small productive units, employing mostly 
family labor.� 

Camouflaged and clandestine, in order to avoid the costs of 
licensing, legally required labor obligations and the other institu
tional costs o( operation, these "micro-[irms" of the informal sector 
operate under extreme shortages of capital, for they are discriminated 
against by the sarne policies that channel resources to large-scale 
industry . 6 They survive by overtaxing their own work capacity Lo 
meet the needs o( family subsistence. With the expansion oE the 
formal sector, the inform:-il sector is expelled from industrial activities 
and is "tertiarizecl", taking refuge in retailing anel in various services 
where the levei of earnings is very low. For this reason, such family
basecl productive units are frequently seen as representative of :=i 

supposed "disguised unemployment" or "underemployment" of th<! 
urban work force.7 According to this rather well-known interpretation 

Economics, vol. LXXX, n.0 1 (February 1966), pp. 88-107; and O. Moraweu, 
"Employment lmplicalions of lndustrialization in Devcloping Countries: A 
Sun·cy" in Tlit Eco110111ic Jou.rnn/, vol. LXXXIV, n.0 llll5 (Scptcmbcr, 197•1), 
pp. 491-542. 

3 A. Harbcrgcr, "On l\leasuring lhe Social Opportunity Cost of Labor," in 
lrittrnational Labor RroieuJ, vol. CV!, n.0 6 (Junc, 1971 ), pp. 559-579. 

� i\l. P. Todaro, "A l\lodel o( Labor Migration and Urban Unemp1oyment in 
Less Dcvelopccl Countries," in Tlu Amtricnn Eco110111ic RroieuJ, ,·oi. LIX, n.0 1 
(March, 1969), pp. ll!8-148; and T. Victorisz anel n. Harrison, "Lauor M::irkct 

Segmenlalion: Posi1ivc Fcedback and Divergcnt Developmcnt," in Amtricnn 
Eco110111ic Rcvin,i (:\lay, l!J73), pp. 366-75. 

li We avoicl imposing a quan1i1a1ive limit on thc dcfinition of a smalJ fami1y 
finn duc to our princip31 in1crcs1 bcing 10 charactcrizc, not i1s opcralion, but 
lhe spcci(ic way it fils into lhe rcst of thc economy, as will bc sccn in lhe 
following. 

o lnternarional Labor Organization, Employmtnl Incomts n11d Equnlit)': A Case 
for focrtnsing Productive Employment in Kt11yn (Gcncva, 19'12); T. G. McGcc, 
"Policies for lhe Informal Urban Sector of the Leu Dcvcloped Countries," 
45th Stucly Seminar: "The Informal Urban Sector" (Brighton, Eng1ancl: Ins1i1u1e 
of Dcvclopmcnl Stuclies, Unh•cnity o( Sussex, Novcmber, 1974). 

7 Given the controvcrsy that exists rcg:irding lhe n:iture and evcn the name 
that shou1d hc given 10 this portion of the work force - "traditional", 
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of the employment problem in Latin America, the rapid growth of 
employment in services during Latin America industrialization 
mainly reflects the generation of a labor surplus which is itself caused 
by distorted factor costs. s 

According to this sarne interpretation, therefore, a solution to 
the employment problem would require a reversai of distortions in 
the relative costs of labor and capital . If labor were to become 
cheapper and capital more expensive, industrial entrepreneurs would 
choose more labor-intensive technology and, with that, reduce the 
surplus o( disguiseclly unemployed workers in services . 

One reaches a very different conclusion, however, after consid
ering another in terpretation of the problem . ln this case, the starting 
point is the fact that capital-intensive technologies are generally 
found to be linked to large scale modes o( operation . 9 Since, for 

"informal", "unprotected", "marginal", and others - we adopt, for no particular 
reason, the denomination of "informal sector". The rest of the economy is 
called "formal sector'º. Since the formal-informal ratio is higher in industry 
than it is in services, 1he formal sector will often be equated to industry and 
lhe informal sector will often be equated 10 services in what follows. This 
imprecision is introduced merely for the sake of expository implicity and should 
not be takcn literaly. 

8 The contrast between this view and that which ser11es as a basis for analysis 
of the growth of employment in services in developed countries is great. See 
V. R. Fuchs (ed.), Produc1io11 and Produclivily in lhe Goods a11d Service
Industries, Sludics in lncome and Weallh, vol. XXXIV (Ncw York: NBER,
Columbia University Press, 1969) and Organization for Economic Cooperation
and Developmcnt (OECD) , Manpower Problems in lhe Serviu Sector, Inter
national Seminar Series, vol. II (1966) one part of this literaturc attributes 
the growth of cmployment in services 10 a growth of the intersectoral productivity 
differential - e.g., V. R. Fuchs, The Service Economy (New York: Columbia 
University Press, 1968) , as also V. R. Fuchs, "The Service Industries and 
U. S. Economic Growth Since \Vorld \Var II" (National Bureau of Economic 
Research, November 1977), Working Paper n.0 211, and ,v. J. Baumol, "Macro
cconomics of Unbalanced Growth: Thc An:itomy of Urban Crisis", in The
American Economic Rcvicw, vol. LVII, n.0 3 Uunc, 1967). Others point to
the existence of a bias in final demand increasingly favorablc to services - c.g.,
1he so-called Fisher-Clark hypothesis which is based on two independent works:
1hat of A. G. B. Fischer, "Capital and thc Growth of Knowledge", in The 
Eco11omic Journal, vol. XVIII, n.0 171 (Septcmber, 1933) and rhat of C. Clark, 
The Condilions o/ Economic Progress (Third Edition; New York: The Macmillan 
Co., Inc., 1957), as well as the pionccr work of G. J. Srigler, Trends in Employ• 
meul in lhe Service Industries (Princelon, N. J.: Princeton University Prcss, 
1966). 

o See the discussion and literature rcffcred to by P. V. da Cunha, "A Orga·
nização de l\lcrcados de Trabalho Urbano: Notas sobre Três Conceito• Alterna
tivos", prcscnrcd at the Sixth Meeting of the ANPEC (Gramado, December 4-8,
19i8) and D. Felix, "Thc Technological Factor in Socioeconomic Dualism: 
Toward and Economy-of-Scale Paradigm for Developmenr Theory", in M. Nash 
(ed.) , &says in Honor o/ Bert Hose/it:, published in Eco11omic Developme111
and Cullural Change, vol. XXV, Supplemenr (1977), pp. 180-211, csp. pp. 185-192.
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managerial reasons discussed below, large firms pay higher average 
wages than do small firms, the coincidence between high wages and 
a high intensity of capital may be due to scale and not to distortions 
in the costs of these two factors. Indeed, according to modern 
personnel administration practices, among the many workers em
ployed by large firms, a small number are specially selected for 
a succession of work stages and promotions within the so-called 
"internai labor market" . 10 They earn progressively higher wages 
and benefits while the ma jority o( industrial employees are excluded 
from these prospects o[ mobility. The greater part o( the work 
force employed by the business sector competes for jobs in the 
so-called "externai labor market" where it earns low wages and carries 
out simple and segmented, low-skill tasks which comprise the basic 
work process in the large modem firm . 11 When the very high wages, 
paid in the internai labor market, outdistance the low wages of 
the externai labor market, 12 the average between the two may rise; 
however, this Iases real meaning and progressively becomes a statis
tic;il creation - an empty intermediate zone. As the large firms 
take over increasing shares of industrial production, the observed 
mean industrial wage increases wi thout iro plying, in the Jeast, a real 
increase in the cost of Iow-skilled industrial labor, relative to the 
e;irning levei in other sectors. 

ln fact, low-skill wage differential can be quite small and the 
tasks carried out by micro-firms of the informal sector may be 
quite similar to those performed by Jarge firms of the formal sector. 
This will be so if not ali the workers of the externai market work 
within the premises of the industrial füm that hired them . Given 
the discontinuities of technological progress between different phases 
of the productive process, some tasks remain quite labor intensivc, 
dcspite the mechanization of others. 13 Consequently, those which 
continue to demand a great <leal of labor can be subcontractecl 

10 P. Doeringcr and M. Piore, lntenial Labor Market and Manpawer A,ialysis 
(Lexington, 1971). 

11 H. Braverman, Labor and Monopoly Capital: Tlie Degradation o/ Work 
i11 tlie Twentiet/i Century (New York: l\fonthly Revicw Press, 1974). 

12 For 1he Brazilian case, see, for example, the cvidence prescnted by M. da 
Mala and E. L. Bacha, "Emprego e Salários na Indústria de Transformação, 
1949/1969", in Pesquisa ,: Planejamento Económico, vol. 3, n.0 2 (Jnly, 197!1), 
pp. !103-!40. 

1� The Jack of uniformity in 1he incidence of technical progrcss in English 
indus1rializa1ion is documcnted in the work of R. Samuel, "Workshop of the 
World: Stern Power and Hand Tcchnology in Mid-Victorian llritain," in Hi!llOry 
Worh.shop Journal (1977), pp. 6·72 and is analysed by J. S. Lyons, Tht: 
Lancashirt: Collon Indu.stry and the Introduction of lhe Powt:rloom 1815-1850, 
doctoral disscr1a1ion in Economia (University of California, Berkeley, 1977). 
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externally, being performed at a lower cost in the informal sector 
than in the surveiled premises of formal sector. Subcontracting, 
being a piece-work arrangement, pays for tasks accomplished, not 
for labor-time expended . It thus bypasses the legal requirements 
of the employment contract 14 and reduces even more the cost of 
labor in the externai labor market of the formal sector. Given 
the existence of a broad informal sector in the economy, an increase 
in the cost of industrial labor may cause a very different industrial 
response than might normally be supposed: aside from the substitu
tion capital for labor, there may also occur a substitution of sub
contracted workers for wage earners within the externai labor-market 
of the formal sector . A large number of labor-intensive micro-firms, 
generally classified under "services" due to insufficient information 
about subcontracting, really work for but not in industry. lt follows 
that part of the growth of employment in "services" during the 
process of industrialization, apparent in the censuses of various Latin 
American countries, may reflect more of a "clisguised employment" 
in industry and less of a "disguised unemployment" in services than 
has generally been allowed for. 

Of course, only a portion of the informal sector and its con
tingente in services truly constitute disguised industrial employment. 
ln spite of this, a large part of the remaining informal sector is 
also intimately connected to industrial activity - if not in the 
sphere of production, at least in that of circulation. This is so because 
in the underdeveloped countries of today, the appearance of large 
firms, frequently foreign, create oligopolistic market structures, with 
their dynamic patterns of behavior, from the outset of the industria
lization process . 16 These structures displace intermediate size firms, 
but may not fully dislodge the small-firm fringe . Thus, the informal 
sector may act as a passive protective cushion for the formal sector 
by multiplying during periods of expansionary stage in the business 
cycle, and absorbing the fruit of subsequent contractions . 16 ln other 
circumstances, the formal sector may specialize in consumer goods 
for the middle class, leaving to the informal sector the production 
of goods and services consumed either by the very low ar the very 

1-l E. Epstein and J. Mona!, "Labor Subcontr:icting and its Regulation", in 
Jnternational Labor Review, vol. CVII, n.0 5 (May, 1973), pp. 451-470. 

111 M. Merhav, Technological Dependtmce, Monopol-y anel Growth (London: 
Pergamon Press, 1969). 

10 See the reccnt work of H. Rattner, Pequena e Média Empresa no Bra.sil 
1963-1976 (S1'o Paulo: Editora Slmbolo, 1978) in which the high mor1ali1y-ra1e 
for the small Brazilian firm is made evident. 
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high incarne groups, 17 such as, for example, fashion goods, whose
short life demands thc flexibility of very small scale operations .JR 

ln each of these cases, what is importam for the purposes of 
our study here is the irreversibility of oligopolistic market structurest9 
as well as their spread into a growing number of industrial branches. 
On the basis of this interpretation, palicies seeking to change relative 
factor-costs, guided by the previous interpretation, would prove 
ineffective in terms of increasing industrial employment in the 
formal sector. Even more diHicult would be the selection of sectors 
where industrial concentration could still be slowed down; it is 
impossible to shrink already existing large industries, ar to promote 
intermediate scales of production. Once concentrated market struc
tures have been set u p and the interactions between large and small 
firms have been established, it becomes questionable whether the 
small finns of the informal sector ought to still be considered a 
"surplus" of labor to be "absorbed" by the Iarge ones. What is 
important, now, is to understand how they have already been 
"absorbed" and which are the mechanisms that presently govern 
their particular form of "absorption". 20 

For example, in the case of goods subject to extreme seasonal 
fluctuations in demand, Iarge producers may resort to subcontracting 
small ones during booms in arder to reduce idle capacity during 
slack periods: Subcontracting may also reflect bottlenecks in long-term 
credit for the enlargement of productive capacity, especially in the 
case of middle-size firms . The increase in geographic concentration 
of industrial production may create an employment multiplier-effect, 
reducing vertical integration anel expanding the subcontracting of 

17 Sce, for example, J. S. Oliveira and R. P. S. Prado, "O Biscateiro como 
uma Categoria de Trabalho: Uma Análise Antropológica," in Sistt:mas dt: Infor
mação para Pollticas dt: Emprego (Brasília: IPEA/IPLAN, Sep1ember 1974), 
pp. ll29-ll68, and L. R. Peattie, "Tcrtiarizarion and Urban Poverty in Latin 
America", in W. A. Cornelim and F. M. Trucblood (eds.), Lalin Amuican
Urban Rt:st:arcli, vol. V (New York: Sage Publications, 1975). 
18 A. P. Abreu, "Trabalho a Domicilio na Indústria de Confecçlio" (University 
of São Paulo, 1978, unpublished) and L. R. Peauic, "There's No Business Like 
Shoc Business: Notes froro Bogor:I" (Massachusells lnstitute of Technology, 
1978, unpublished draft). 
19 P. Sylos-Labini, O/igopoly and Tllchnical Progrt:u (Cambridge: Harvard 
University Press, 1962). 
�o Of course, 1he number and complexity of inleractions betwecn the busines.s 
and family sectors are much greater than can bc summarized in these few 
paragraphs. Refer, for example, to the vic-ws of M. C. Tavares, Acumulação 
dt: Capital t: Industrialização no Drasil, Docloral thesis (FEA/URFJ, 1976) and 
V. Tokman, '.'An Exploration into the Nature of Fonnal-lnf.onn.al Sector
lnterrelationship" (Santiago, Chile: CLASCO, Seminar on the Informal Urban
Sector, Augusr 16-18, 1977).



the informal sector by the formal sector. 21 On the other hand, large 
firms may fiiid vertical integration simpler than the coordination 
and quality control of a large number of technically deficient small 
su ppliers. This, however, does not seem to have been the case of 
Japan, 22 where subcontracting played an important role in the 
diffusion of modem technologies from large to small firms and 
contributed greatly to the "trickling down" of benefits of industriali
zation to a much greater portion of the labor force than that 
employed within the confines of large firms of the formal sector. 

ln short, the growth of employment in small firms during Latín 
American industrialization may be attríbuted, in part, to grnwing 
"disguísed employment" in industry, by way of subcontracting, and 
not just to a growing "disguised unemployment" in services, as has 
frequently been suggested. This may be especially true in the case 
of Brazil, which has the largest industrial sector in Latin America, 
and where, from 1950 to 1960, the share of Manufacturíng Industries 
in total employment declined from 9. 4 to 9. O percent whíle the 
share of small-firm and domestic services (food, lodging, clothing, 
maintenance, repair, hauling, janitorial, personal and other services) 
grew from 9. 8 to I 2. 2 percent. 23 Until recently a large part of 
this growth of employment in services during the fifties was inter
preted as a growth of disguised unemployment during that period, 
especially because in the following decade the "Brazilian Miracle" 
seemed to have increased the share of Manufacturing Industries in 
total employment to 11. 3 percent and reduced the share of the 
above listed services to 11. 9 percent. However, according to the 
Brazilian demographic censuses, much of the growth in industrial 
employment during the sixties occurred among very small producers 
and self-employed workers in a group of occupations that, in 1970, 
were reclassified as industry, whereas in 1940, 1950 and 1960 they 
had been classified as services. 24 The increasing interrelatedness 

21 R. H. Coase, "The Nature of the Finn", in Economica (November, 1937), 
pp. 386-405, and W. Galenson, "Economic Dcvelopme�t and thc Sectoral Expan
sion of Employment", in Inten1ational Labor Rev1t!'IJJ, vol. LXXXVII, n.0 6 
(Junc, 1963), pp. 563-579. 

22 T. Watanabc, "Economic Aspects of Dualism in the Industrial Development 
of Japnn", in Economic Dcvclopment and Cultural Change, vol. XIII, n.0 li 
(April, 1965), pp. 293-312. 

23 Ali the figures rdcrred to in this and in the following paragraph are 
takcn from Chaptcrs V and VI and lhe appendices of A. L. Ozorio de Almeida, 
lndu.Urial Subco11tracti11g o{ Low-Sltill Service Workers in ,Brazil, Doctoral 
dissertation (Univcrsity of Stanford, 1977). Consequently the bandling of original 
data is not explaincd nor are the sources referred to in that work presenled 
in lhis article. 

2{ D. Werncck, "As Estatísticas sobre Emprego na Indústria de Construção," 
in Pesquisa e Planejamento Econdmico, vol. 5, n.0 2 (Dcccmber, 19i5), pp. 577-592. 



between large and small producers had already caused the establish
ment censuses, since 1950, to classify ali firms dealing with repairs
and maintenance as "industrial" whenever more tban half of their 
sales were made to industrial clients. 

Meanwhile, from 1950 to 1970, the Manufacturing Industries 
presented an impressive tripling of average scale (in terms of value 
added per establishment) and of productivity (in terms of value 
added per worker), with much larger increases among very large 
firms. (especially those with more than 500 employers) . 25 ln spite
of th1s, the average number of workers per establishment remained 
surprisingly stable (15.9 in 1950; 16. l in 1960; 16.4 in 1970). 
Although the replacement of capital by labor may certainly have 
been _responsible for pan of this constancy in employment per
estabhshment, there may also have occurred a voluminous replace
ment of industrial employees by subcontracted workers. Unfortu
nately, the number of subcontracted workers is not registered in the 
censuses of industrial establishments but, at least, the payments made 
in their behalf are discriminated in the information referring to 
costs, where their average share varies over time from between 
onefourth to one-third of the industrial payroll. Consequently, it 
is certainly possible that industrial subcontracting is important in 
explaining the evolution of employment in industry, as well as in 
services during post-war Brazilian industrialization. 

2 - Hypothesis specification 

Although there is still insufficient information concerning the extent 
and specific conditions of subcontracting in Brazil, 20 the limited 
information available permits some testing of empírica] hypotheses 
regarding the determinants of this form of productive organization. 
ln particular, it would be important to examine those few services, 
that have been systematically registered by the comparable industrial 
censuses of I 940, 1950, 1960, 1970: repair, transport, advertising, 
professional, services rendered by households and services rendered 
by establishment. To what extent are the levels of industrial expen
ditures in these services attributable to the scale of operation within 

2G G. O'Mara, "Thc Role of Small Scalc Indunry in Rccent Brazilian lndus
trialization" (World Bank: Devclopment Research Ccnter, April, 1978, un
publishcd draft) . 

28 Therc are prescn1ly severa! field rescarch projecls in progrcss ttlating to
subconuacting in Brazil and in othcr South Amcrican countrics, such as, for 
cxample, Abreu, op. cil., M. Bicnefcld and H. Schmirz, "Capital Accumulation 
and Employmcnt in thc Periphcry" (Univcrsity of Susscx, Institute of Dcvclop
mcnt Studies, Oct. 1976) , Discussion paper n.0 98. 
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the industry, and to what extent are they a response to lower labor 
costs in non-industrial premisses. If the first type of determination 
by scale predominates, it might be possible to create policies aimed 
at strengthening the "trickle-down" effects of subcontracting for the 
informal sector. On the other hand, if the second type of determina
tion predominates - based on inequality of labor costs - policies 
destined to protect the subcontracted sector may be self-defeating 
insofar as an increase in the cost of externai labor may inhibit the 
extent of subcontracting itself . 

If these two motives - "scale" and "inequality" - were, in 
fact, important determinants to industrial subcontracting, then it 
may be that industrial entrepreneurs consider their subcontracted 
workers to be factors of production, alongside capital and salaried 
employees within the industry. If these entrepreneurs were mi
croeconomically efficient, in terms of cost minimization, their 
behavior with regard to subcontracting could be analyzed by way 
of the theoretical and empírica] instruments of neoclassic:al pro
duction theory. 1n this way, and at the cost of losing much of the 
complexity of the real world and of the political economy of the 
issues touched upon above, the two reasons for subcontracting ("scale 
motive" and "inequality motive") can be reduced to those few 
characteristics entailed in the concept of an "abstract technology" 27 

which are susceptible to empirical hypothesis testing and estimation 
within the framework of applied production theory. ln particular 
by recourse to a flexible specification of the production function, 28 

the effect of scale upon the ratio of subcontracted workers to 
industrial employees could be tested via its own specific elasticity 
of scale; the effect of labor-cost inequality upon the ratio of 
subcontracted workers to industrial employees can likewise be tested 
via the elasticity of substitution between these two types of labor. 

This simplified representation of the problem can be illustrated 
by a conventional microeconomic graph, with the number of 
subcontracted workers L,, on the ordinate axis, and the number 
of industrial em ployees L1 on the abscissa. Low cost labor in the 
informal sector increases the slope (-Wif W,) of the isocost lines 
and increases the ratio of subcontracted workers to ,vage earners 
(1 - 2), in relation to the case of equilibrium in the labor market 
(in which W1 /Wi = 1). A succession of points of tangency between 

27 M. Brown, On the Theory and Measuremenl of Technological Change 
(London: Cambridge Univcrsity Prcss, 1968). 
2s r. J. Dhrymcs and M. Kurz, "Tcchnology and Scalc in Electricity Gcncration" 
in Economelrica, vol. XXXII, n.0 !I (July, 1964). pp. 287-!115, :md V. Mukcrji, 
"A General S. M. A. C. Function wilh Constant Ratios on Elasticity of Sub!li• 
tution", in The Review of Eco11omic Studies, vol. XXX, n.0 84 (Oc1ober, 196!1), 
pp. 2!1!1-2!16. 
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any two parallel isocosts (-W1/W,), on the one hand, and 
progressively higher isoquants,29 on the other, traces on expansion 
path which will be a straight line (1 ➔ 3) only in the very special 
(and improbable) case of homogeneity. lf the s�ale effect in 
subcontracting is non-homogeneous (,vhich is more likely) , 30 the 
expansion path can curve upward (large firms subcontracting rela
tively more than small firms: I ➔ 3') or to the right (large firms 
subcontracting relatively less than srnall firrns: I ➔ 3") . 

The scale eHect upon the degree of subcontracting is given by 
e :§= 1, independently of ,vage inequality, in tenns of the expansion 
path illustrated in the previous graph. 31 With respect to the 
inequality-effect of earnings between the two kinds of labor, the 
graph illustrates two extreme cases: W1/ W, = 1 (perfect equilibrium 
in the labor rnarket) and Wrf W, = 2 (the levei of industrial 
wages being double the levei of wages in services) . The larger the 
substitutability of industrial employees for subcontracted workers, 
the larger the degree o[ subcontracting for any given levei of ine
quality. It is not possible to predict the forrn of the scale-effect, 
even though it can be expected, at least, that its direction will be 
positive (e greater than O). As for the inequality-effect, it is also 
expected to be positive (b greater than O), as illustrated in the 
graph. Thus, in accordance with this formalization of the problem, 
the scale- and inequality-effects, a priori, can be complementary (c 
greater than I) or opposite (c less than 1) . Should they be opposite, 
finding out if one predominates over the other, to the point where 
they can both be considered mutually exclusive, becomes an empirical 
question. Below we prcsent a summary of the empirical results 
obtained up to the present in an ongoing research project, as well 
as some preliminary conclusions. 

3 - Summary of empirical results 

Empirical studies of production have been the target of growing 
criticism, owing to the many restrictive assumptions these studies 
require, to the controversy over the interdependence of capital 
measurements and general price and wage leveis, 32 and to the many 

�9 lt is pos1ula1ed, for grealer simplici1y in graphic illus1ra1ion, that techno
logics are continuous, convex and have lhe usual ncoclassical characterislics. 
Thc.-se restrictions are discussed in Ozorio, op. cit. 
30 Sce, Felix, op. cil. 
31 Since L, and L1 are delermined simultaneously, lhe lest of lhe hypotheses 
1hat b > O and C '!!iã 1 requires specifica1ions which are more complex than 
lhose indica1ed by 1he graph. This problem is treated in the Appendix to 
Ozorio, op. cit. 
s2 Sce, for cxample, C. G. Harcourt, Som,i Cambridg,i Controv,irsi,is in th,i 
Th,iory o/ Capital (London: Cambridge University Press, 1972). 
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doubtful adaptations that become necessary to reconcile available 
data with microeconomic concepts. Given the limitations of this 
article, we have omitted a more complete discussion of these 
problems, as well as a detailed presentation of the solutions attempted 
in obtaining the results presented below. 

These solutions, in sum, consisted in the derivation of an 
econometric model corresponding to Graph 1, and in its application 
to data from the Industrial and Services Censuses of 1940, 1950, 
I 960 and 1970. For each of the six types of service expenditures 
registered by the industrial censuses - repairs, advertising, trans
portation, services rendered by establishments, services to houscholds, 
and professional services - the coeficients of the inequality-effect 
and the scale-effect were estimated and compared (see b anel e in 
Graph 1) for each census year. From this, one could infer the occur
rence of changes over time in the determinants of subcontracting. 
The evolution of subcontracting in the traditional sectors - food 
and clothing - in the transport equipment sector, and in the rest 
of industry as a whole were esúmated separately. This is the 
empirical structure upon which lhe results to be discussed below 
are based. 

L 
s 

c>l c=l 

L 
l 

As expected, the inequality of earnings between subcontracted 
workers anel wage earners appears as a positive, highly significant 
stimulus for industrial subcontracting of services. Nevertheless, the 
percentage of subcontracting that could be attributed to this effect 
turned out to be quite low, that is, subcontracting proved to be 
relatively inelastic in relation to wage-inequality - at least in the 
empirical applications obtained up to the present. It is interesting 
to note that some forms of subcontracting are more sensitive to 
relative wages of production workers, while others are more sensitive 
to relative wages of non-production workers. Thus, repair services, 
services rendered by establishments, services purchased upon house-
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holds, as well as professiosal services, are significantly sensitive to 
relative wages of industrial production-workers. On the othcr hand 
transportation services and advertising are significantly sensitive t� 
relative salaries of industrial non-production-workers. 

The effect of wage inequality in reducing employment of 
industrial workers was significant in the beginning of the period 
following the Second World War and declined during thc 1960s. 
Thus, the reduction of wage inequality between urban and rural 
laborers, that seems to have taken place from 1960 to 1970, 33 may 
have weakened the effect of wage inequality on industrial employ
ment, in the Brazilian case. 

The principal cause of reduction of residual variance in the 
subcontracting regressions, however, was not the effect of inequality 
but rather that of industrial scale. This effect behaves quite dif
ferently for two groups of services. The first, which encampasses 
the case of professional services and of transportation does not 
confonn to the model. The average small firm apparently sub
contracts so much more of these services than the averagc large 
firm per unit of capital that it was not possible to estimate an 
expansion path (see graph) using cross-section data. Transports 
are services which are intensive in physical capital, such that their 
subcontracting is probably utilized mostly by small scale industrial 
estab]ishments that avoid the fixed cost of owning equipment used 
only intermittently. Professional services, in turn, are skill-intensive, 
so their subcontracting permits small finns to make use of such 
skills, infrequently only as needed, rather than incur the fixed costs 
that arise from the permanent full-time employment of specialized 
workers. 

Still ,vith regard to the scale effect, the second group of services 
tested encampasses repair services, advertising, and services rendered 
by establishments and households. Small and medium-size finns also 
appear to subcontract a greater volume of these services, per unit 
of capital, than large firms; however, the difference is not as large 
as among the first group. Consequen tly it was possible to estima te 
the expansion paths for these four types of services subcontracted 
by Brazilian industry. The results suggest that in the long run, the 
estimated paths tended to decline from curves turned upwards (see 
graph) to curves turned to the right, ar to horizontal lines. Thus, 
there seems to have occurred a change in this form of productive 
organization, from "high subcontracting" forms to "low-subcon
tracting" forms of industrial organization. 

Although not directly related to the subject of subcontracting 
o( services, it was interesting to observe that, in Brazil, during 

�a C. Salm, "Informação e Polltica de Emprego: Considerações Gerais", in 
Si1lema.s de Informação ... , op. cit., pp. !0l-!14. 



the decade of the 60's, the employment of industrial labor per unit 
of capital also seems to have declined more in large firms than 
in small ones. This result is especially important from a methodo
logical poin t of view, beca use, in explaining variations in labor/ 
capital ratios in Brazilian industry, severa! authors have taken into 
consideration only their respective relative costs. The results related 
here, however, suggest that part of the variation in the proportion 
between labor and capital in Brazilian industry may be explained 
in terms of the effect of variations in industrial scale. 34 

ln the decade of the 50's, import substitution in the transport 
equipment industry seems to have been such a stimulus to sub
contracting of other establishments that the estimated expansion 
path curved upwardt ln subsequent years, there seems to have been 
considerable vertical integration in these industries, reflectcd by a 
relative decline in their subcontracting. lndustry in general, however, 
seems to have intensified subcontracting of services rendered by 
establishments during the sarne period. 

The variations of the inequality effect referred to above, as 
well as the scale effect, were both inferred from the estimation of 
statistically significant differences in the parameters estimated for 
1970 in comparison with those estimated for 1940, 1950 and 1960 
based on the Brazilian economic censuses. Even keeping in mind 
modifications in the census definitions during the period considered, 
these results suggest that there may have occurred an important 
real change in the structure of production of Brazilian industry 
during the decade of the 60's. This result could be supported ar 
weakened by the application of the sarne methodology to the 
economic censuses of 197 5 and I 980. 

As scale and industrial concentration have increased over the 
years, subcontracting seems to have declined. lt is possible that 
the displacement of medium-sized firms by large ones has eliminated 
the main clients of subcontracted services. ln this case, "disguised 
employment" in industry may be reverting at Iast to "disguised 
unemployment" in services. Small firms of the informal sector are 

34 A study which takes into consideration the scale effcct in lhe estimation of 
the elasticity of substitution in Drazil is that of H. C. Tolosa, "Diferenciais 
de Produtividade Industrial e Estrutura Urbana," in Pesquisa e Planejamento 
Eco11&mico, vai. 4, n.0 2 aune, 1974), pp. !!25-!!52. Nevertheless. this focus, 
based on A. Griliches and V. Ringstad. Eco11omies o/ Scale and the Form o/ 
lhe Produclion F,mclion (Amsterdaru: North Holland Prcss, 1971) only takes 
into account the homogeneous effect of scale, that is, the economies or dise
conornies of scalc for the production function as a whole. It does not take into 
account the no11-homoge11ous scale-effect, that is, the economies or diseconomies 
of scale that affect some factors more than others as was dane in obtaining 
Lhe resu lts rela ted herc. 
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thus progressively eliminated from the system of production: first,
as producers o( goods, afterwards as suppliers of services. 

4 - Conclusions 

Until more precise information becomes available, we conclude that 
industrial subcontracting of various services increases with wage 
inequality between services and industry, and diminishes with the 
scale of the industrial plant. Thus, insofar as these results can be 
translated in terms of the propositions contained in the Eirst part 
of this article, the "scale-efEect" seems to predominate over the 
"inequality-effect" in the determination o( service-subcontracting. 
The Brazilian case, however, presents the particularity that wage 
inequality between services and industry in the externai labor market 
has declined, while industrial scale and concentration have increased. 
These changes acted together in reducing industrial subcontracting, 
especially during the sixties. 

These results lead us to speculate on the viability o( employment 
policies and of incarne distribution policies that aim at institutio
nalizing and adapting subcontracting so as to distribute to the 
informal sector some of the benefits of the expansion of the formal 
sector. It would be feasible, perhaps, to establish and to Iicense 
credit associations or cooperatives that could serves, simultaneously, 
as clearinghouses for raw materials. These associations would institute 
collective bargaining over price-rates rather than wage-rates and 
would eventually be able to incermediace the extension of social 
security and other benefils for that large portion of the work force 
,..,hich works at home, in micro-finns or as self-employed labor, 
without stable employment links with the formal sector. They could, 
moreover, be used to improve the access of the informal sector to 
the technological progress generated by the formal sector, a process 
which seems to have played a criticai role in the industrialization 
of other countries. Such policies would have the merit of taking 
into account the prevailing structural relations of the Brazilian 
economy, which have been presem for some time and will probab]y 
remain for a long time in the future. 

It is necessary to remember, nevertheless, that insofar as scale 
and concentration have increased in Brazilian industry, subcon
tracting seems to have declined. Consequently, any prograrns 
developed to expand subcontracting would not take the place of 
broader policies of industrialization and employment. They would 
only constitute a complement to programs favoring medium-size 
firms which, according to results obtained up to the present, seem 
not only to subcontract more, but also to employ more workers, 
relatively, than do large firms. 
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Agrarian structure, production and 
employment in the northeast region 
of Brazil *

Gervásio Ca.stro de Rezcnde • • 

l - Introduction

The objective of this study is the analysis of the agrarian structure of 
the Northeast region of Brazil. For this purpose, the Agricultura! 
Census of 1970 will be utilized along with information and analyses 
obtained from case studies. This study will use as its basis empírica! 
information as well as the basic elements of the theoretical analysis 
of "forros of the social organization of production" henceforth re
ferred to as the " (social) forms of production". 1 A form o/ produc
tion " ... refers to the way tasks are performed, that is the particular 
organizational forros which characterize the productive process. It 
comprises not only the social organization of this process, but the 
technoJogical leve)s inherent to it, as well. The social organization 

• The author wishes to express his gratitude for. the collaboration of Bernardo 
Knipis e Dcrnhard Deiner in the preparation of the tables for this papcr, as 
wcll as tbe invaluable assistance obtained from discussions with Anna Luiz.a 
Ozorio de Almeida and Leo da Rocha Ferreira. A preliminary draft was com
plctcd in April, 1978, and valuablc criticai comments were provided by Alberto 
de Mello e Souza, Fernando Antonio Rezende, Paulo Vieira da Cunha and
Ruy Miller l'aiva, from INPES, and from Yony Sampaio, of PIMES. Presentations 
of this preliminary draft were made for lhe professional staff of IPLAN,

SUPLAN and EMBRATER, in Brasllia, of CEPA/DA and for tcachers and 
studcnts of thc Post•Graduate Program in Agricultura! Devclopmcnt of the 
Horto Florestal, in Rio de Janeiro. These prcsenrations and the comments 
rcccived also proved 10 bc extremely t1Seful. 

•• The author is affiliated with the IPEA Rescarch lnstitute. 

1 The social (or historical) Jorm is distinguished from the natural (Or 
lechnical-malerial) form of producrion. For a systcmatic discussion on this 
subjcct, see I. I, Rubin, E.ssays on Marx's Theory of Value (Detroit: Black and 
Red, 1972). 
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of production also comprises the means by which producers have 
access to the factors of production, the different ways of combining 
these factors and the relationships which exist among the various 
social groups involved in the process of production, distribution and 
circulation." 2 

Section 2 discusses the census data on "employed individuais", 
ernphasizing the disproportionately large share of fann units of less 
than 10 hectares, as well as the predominance of the census category 
entitled "operators and family rnernbers" in the total of "employed 
individuals". 

Section 3 presents census data on farming and livestock produc
tion, both for aggregates of agricultural activities as well as for in
dividual activities, selected according to their relative importance, 
by state. The objective of the analysis is to identify the productive 
patterns of the farrn units according to their "size", as well as the 
relative importance of the groups of farrn units, classified by size, 
in the total production of the various activities. 

ln Section 4, these data are analyzed based upon inforrnation 
on the labor force (specifically, whether farnily labor, wage labor or 
sharecropping labor prevails). Other characteristics of the farrn units 
are utilized as well with the sarne objective of characterizing the 
forrns of production, particularly exarnining the relationship between 
the "size" patterns and the forrns of production of the farrn units. 

Arnong the ernpirical phenornena presented in Section 4, ern
phasis is placed on the "segmentation" or "duality" of petty pro
duction (family farm) /capitalist production (capitalist farming). 
These phenornena serve as a frarne of reference for the analysis of 
the basic aspects of employrnent and the deterrnination of incarne 
levei in the agricultural sector of thc Northeast. Petty production 
is defined by the exclusive or predorninant utilization of the family 
labor force, whose full ernployrnent scts a more or less defined Iimit 
on the scale (or size) of the productive activities. ln this case, the 
denomination "petty" refers to the contrast with capitalist production 
in which wage labor predominates, and which has no "natural" 
lirnit to the production unit scale, thus rendering "large-scale" pro
duction possible (although not necessary). ln the analysis of this 
segmentation, we identify the differential conditions of production 
which forrn the basis of the predorninance of capitalist production 
in certain activities. Petty production is excluded from these activi
ties, itself being the exclusive or predominam form of production 

2 \V, S. Saínt, Jr., The Social Organization o/ Crop Production: Cassava, 
Tobacco and Citrw in Bahia, Bratil, Latín American Studies Program, Dísser
tatíon Series n.0 76 (Ithaca: Comei! Univeníty, August, 1977), p. 100. 
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in other activities. The basic concept of the slrnctural subordinalio11

of the small farm is developed, based on the analysis of the relations 
established between the sarne and capitalist production. For the 
purposes of this analysis, we are given the differential conditions of 
ownership and access to Jand and other means of production (includ
ing labor forces means of subsistence) by which they are character
ized. The economic phenomena analyzed include (a) employment 
possibilities and the satisfaction of family subsistence needs in small
scale farming and, (b) the profit rate, real wage levei and labor 
supply in capitalist farming. It must be kept in mind that the 
structural subordination of the family farm is also expressed in 
specific price formation laws for goods from both "sectors". Through 
criticai contrasts, it is illustrated how the role of agTarian structure 
has been disregarded in the literature on "subsistence agriculture" 
and "rural poverty"; in addition, this study presents a criticism of 
the "dualist" theoretical tradition from various viewpoints. 

Finally, a general perspective on the role of economic policy 
is presented in the concluding remarks of section 5. 

2 - Size of the holding and employment 

The role of "small farm units" in the absorption of the rural labor 
force is frequently emphasized in current literature on agTiculture 
in the Brazilian Northeast, adopting as an empírica) base the dala 
on "employed individuais" from the Agricultura! Census. 3 The data, 
as presented in table 1, indicate a Iarge concentration of "employed 
individuais" in the categories designating smaller holdings, although 
the regional variation in this phenomenon should be pointed out. 
Thus it can be seen that concentration is the most extreme in the 
states of Maranhão and Sergipe, where approximately 82 and 71%, 
respectively, of the total number of "employed individuais" fali 
within the less than 10 hectares area-size category, while in states 
such as Ceará, Rio Grande do Norte and Bahia, this percentage 
varies between 38 and 46%. Different geographical conditions (es
pecially variation of the relative importance of the semi-arid regions 
among the states) render inappropriate a stratification of the agri
cultura! holdings by area size. This is because, in comparison with 
other regions of the Northeast, in the backlands, the limitations of 
natural resources (such as soil, climate, etc.), demand Iarger plant
ing areas for the sarne total output obtained. It is thus possible that 

3 An imporiant papcr prcparcd on this topic by F. S;1. Jr. is cntitlcd "O 
Dcscnvolvimcnlo da Agricultura Nordestina e a Função das Atividades de 
Subsistc'!ncia", and appcars in thc rcvicw Stltçõti CEBRAP, n.0 1 (São Paulo, 
1975), pp. 82-1!4. 
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Table l 

The Brazilian Northeast: Distribution o/ A ll Employed 
Individuais by Farm-Size Categories 

Farm-Si1e Cate1orie1 (by numbor oi hectare,,) 

S11181 Total 
Loa, More Moro 

tban 10 10 1- 20 201- 100 100 1- soo tban 500 tban 100 

1. Mannbl!o 1 182 711 82.3 3.0 6.4 4.8 1.9 6.7 
2. Piaul 518 736 62.1 7 .9 18.7 8.9 2 .1 11.0 
3. Ceanl 1 021 712 37 .8 15.1 29.3 13.4 4.6 18.0 
4. Rio Orando do

Norte 307 881 46.2 11.8 22.1 12.4 7 .7 20.1 
5. Paralba 584 656 57.0 12 5 17 .6 8.8 4.3 12.9 
8. Pernambuco 1 128 24-1. 63.7 ll.7 12. 9 7 .6 6.1 13.7 
7. Ala10a■ 430 279 58.3 11.3 14. 1 e.o 7.4 16,4 
8. S.lllipe 268 782 70.i 8.8 12.8 5.3 2.3 7.6 
9. 'Bahia 2 125 809 45.1 13.5 28.4 10.2 2.7 12.9 

SLURCE: 170 Agricultura! Cenaua. 

a holding of 50 hectares, for instance, in the backlands of Ceará, may 
be as "small" as one of five hectares in Maranhão. It is also wonh 
noting that the regional differentiation in the distribution illustrated 
in table l is associated with the regional diversity of organizational 
forros of production. The discussion on this subject, however, must 
be pastponed to some future occasion. 

The concentration of "employed individuais" on "small-scale 
forms" is reflected more clearly in the very small share of holdings 
larger • than l00 hectares in this total, reaching approximately 20% 
in only one state: Rio Grande do Norte. However, the total area of 
farm units in the Northeast is concentrated in these larger holdings, 
as may be observed in table 2: holdings of more than 100 hectares 
occupy between 59 (in Sergipe) and 84% (in Maranhão) of the 
total area of the farm units. 4 

4 It should be kept in mind that thc distribution presented i n  table 2 
differs from the di!tribution of assets (particularly Jand ownership) . Among 
otber reasons, this is due to the fact that, may be observed, many of lhe smalJ 
holdings are farmed by non-owners. However, there exists evidence that, in 
the Jarger arca categories, the phenomenon of one Jandowner possessing more 
than one holding is considerably imponant. For lhe case of Southeastern Bahia, 
see Gervásio Castro de Rezende, "Produção, Emprego e Estrutura Agrária na 
Regifo Cacaueira da Bahia", published in the review Pt!squisa " Plant!jamento 
Económico, vol. 8, no. 1 (April, 1978), pp. 83-116. ln addition, the possibility 
of the multiple counting of small plots will also be mentioned )ater. Finally, 
it should be kept in mind that this distribution is restricted to "producers", and 
therefore d�s not encompass the entire range of social groups involved in 
productive activilies in lhe agricullural sector. 
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Table 2 

The Brazilian Northeast: Distribution o/ Total Area of Holdings 
by Farm-Size Categories 

Farm-Si2e Cate,1orica (by numbcr of bectarCl!I) 

St1Llc., Total 
Le11 More More 

thlLD 10 10 f- 20 20 1- 100 1001- 500 thlLn 600 than 100 

J. Maranbno 100.0 6.6 1.3 9.0 26.8 57,4 8-1.2 
2. Pi1Lu! 100.0 3. 1 2.0 14.9 30.2 40.8 80.0 
3. CMrá 100.0 3 .O 4.5 23.0 32.7 35.9 68.6 
4. Rio Grande do 

Norte 100.0 4.1 3.8 18.5 28.2 45.3 73.6 
li. P1Lm!b1L 100.0 8.1 6.1 22.1 30.4 33.3 63. 7 
6. Pernambuco 100.0 10.9 6.3 22.6 30.9 29.3 60.2 
7. Alni:011■ 100.0 10.3 7.0 21.6 27 .O 34.0 61.0 
8. Sergipe 100.0 O.li 6.4 25.2 30.6 28.3 !i8.9 
!l. Bahia 100.0 4.7 4.!i 24.6 31.4 34.8 66.2 

SLURCE: 1070 AK<icultural Cen•u■. 

As we shall attempt to illustrate, this phenomenon is closely 
linked to the structural characteristics of production in the agricul
tura} sector of the Northeast, especially the great importance of 
petty farming in the absorption of labor. 15 At this point, we may 
present severa! general fealures of this agrarian structure, based on 
tables 3 and 4, which give census data by occupational categories, 
defined according to the socio-economic status of the people em
ployed. 

As will be observed in table 3, the census category of "operator 
and unpaid family members", is predominant in ali states in the 
total of "employed individuais", with a maximum share of approxi
mately 95% in the states of Maranhão and Piauí and a minimum 
share of almost 73% in Ceará. This table also indicates that the 
categories of "sharecroppers" and "other status" practically did not 
appear anywhere in the Northeast, except in the states of Ceará, Rio 
Grande do Norte and Paraíba, where they reached a share of between 
8 and 13%; in the remainder of the states, "sharecroppers" and 
"other status" do not account for more than 3% of the total share 
of "employed individuais". ln the category of "sharecroppers", the 
census includes persons "subordina te to the administration of the 
holding who receive, as payment, a portion of the crop harvested". 
Since the census allows for "autonomous" sharecropping (in which 

li F. Sá Jr., op, cit., on thc basis of agricultura! censuscs, defends the argument 
that small-scale agriculture expanded rapidly in the Northeast during lhe period 
1950-65, through a process of multiplication of 1he minifundios (small holdings) . 
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Table 3 

The Brazilian Northeast: Distribution of All Employed Individuals 
Socio-Economic Categories 

Occupntionnl Cn l•Rori•• 

Statea Total Perma- Tem-
Operntor nent porary Sbare- Other 

11.nd Emplo- Emplo- eroppera Stntua 
Fnmily yeea yeca 

1. Marallhlo 100.0 ll-l,, 1 0.7 4.3 o.a 0.4 
2. Pi■ul 100.0 ge.8 0.8 1.3 0.7 0.3 
3. Cear6 100.0 72.6 2.3 13.3 4.7 7.1 
4. Rio Gnu,de do Norte 100.0 73.8 4.1 g_g 11.4 l. 1 
5. P■ralba 100.0 79.6 4.2 8.4 7 .o o.g 
8. Pernambuco 100.0 82 O 7 .2 10.2 0.2 0.4 
7. Ala1oa,, 100.0 75. l 9.0 13.2 o_g 1.8
8. Beraipe 100.0 88.S 4.8 S.7 0.3 0.7 
g_ Bahia 100.0 84. 1 4.4 8.6 0.9 2.1 

SOURCE: 1070 Apicultlll'lll Co ... 111. 

case the farm is considered a separate unit and the sharecropper and 
members of his family are included in the category of "operator") 
it is probable that substantive problems of interpretation have arisen. 
On the other hand, the "other status" category includes moradores 
(farm hands) and tenant farmers whose strict definition (in relation 

to "sharecropper-employees", "autonomous sharecroppers" or "per
manent employees") constitutes a quite complex issue. These data 
should, therefore, be regarded with the appropriate qualifications. 

ln table 4, the data on "em ployed individuais classified by the 
occupational categories listed by the census, are presented by farm
size categories. What is first noticed is that the "operator and family 
members" category is predominant largely in smaller size categories, 
and there is a substantial decrease in the significance of this category 
as the size of the holding increases. This category's share remains, 
however, reasonably significant at least up to the of 100 to 500 hect
ares farm-size category; in Maranhão and Piauí, operators and family 
members represent more than two-thirds of the total number of 
employed individuais in the more than 500 hectares farm-size cate
gory. On the other hand, on the larger holdings the categories of 
"employees" ("permanent and temporary") and of "sharecroppers" 
and "other status" gain significance. Nevertheless, it is worth noting 
an interesting contrast between the States of Ceará, Rio Grande 
do Norte and Paraíba, on the one hand, and the States of Pernam
buco, Alagoas, Sergipe and Bahia on the other, since in the former, 
the "sharecroppers" and "other status categories" assume a compara
tively larger weight in the larger farm-size categories: it suffices to 
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Table 4 

Thc Brazilian Norlheasl: of All Employed Individuais by 
Classified by Occupational Categories, by Farm-Size Categories 

Stnl03 ond Occupotional Cntcgoriea 

-llfornnhno 
O pcrntor ond Fomily 
Pe,monent Employee1 
Tempornry Employee.!I 
Sborecroppcrs ond Otber Stotuo 

2-Pinul" 
Oi,erntor o.nd Fnmily 
Permancnt Employec11 
Temporn ry Employeea 

Sbarecroppcro ond Otber Stolua 

3 -Ccarf. 
Opernlor ond Fomily 
Perma.nent Emi,loyccs 
Tempornry :Employee11 
Sborecroppcre ond Otbcr Stolus 

� - Rio Grondc do Norte 
Or:ierntor n.nd Fomily 
Permoncnt Employeca 
Tcmpornry Employoes 
Shnreeroppera 1u1d OthC!r Stntua 

5 - Porolbo 
O pero tor ond Fomily 
Permon@nt EmpJoyees 
Tempornry Employee11 
Sbo,,.roppors ond Othcr Stotu.. 

O -Pernombuco 
Operntor o.nd Fnmily 
Permonent Emp1oyeca 
Tempornry Employeca 
Sboroeroppere ond Otber Stolua 

7 -Alogolll 
Operotor ond Fomíly 
Permo nent Employees 
Tempornry Emplayec■ 
Sborecropporo ond Otbcr Slotua 

8 - Sergipe 
Opcrotor o.nd Fornily 
Pcrmnnent. Employec11 
Temporary Employec11 
Sborocroppcro nnd Otbcr Stnlue 

O -Bnbio 
Opcrator ond Fomily 
Permnnent Employeea 
Tempornry Employee11 

Sborccroppcra nnd Otber St�luo 

SOURCE. 1070 Agrieulturnl Cen1ua. 

Form-Size Cntcgorie.a Cbl' numbcr c.if hectorel!I) 

I.ea., 
tbon 10 

100.0 
05.7 
o.o

3,4 
o.o

100.0 
08.0 

0.2 
0.6 
0,3 

100.0 
88.8 
o.o

0.6 
2.7 

100.0 
02 .8 
o.o 
4.5 
1.8 

100.0 
03.6 

0.8 
4, 1 
1.5 

100.0 
05.7 
0.7 
3.4 
0.2 

100.0 
03 .1 

1.0 

4.0 
1.0 

100.0 
05.5 

1. 7 
2.4 
0.4 

100.0 
115.1 
O. 7 

3.2 
1.0 

Moro 
10 1- 20 20 1- 100 100 1- 500 tbon 500 

100.0 
88.4 

1.1 
8.0 
1.8 

100.0 
M.O 

0.5 
2.0 
0.6 

100.0 
80.8 

1.2 
11.11 

6. 1 

100.0 
83.0 

2.0 
s. 1 
6.11 

100.0 
83.7 

2.5 
8.1 
5.0 

100.0 
80.2 

2.6 
10.6 

0.6 

100.0 
83.6 
3.4 

10.4 
2.5 

100.0 
80 .O 

2.0 
4.5 
2.6 

100.0 
88.3 

1.0 

7 .3 

2.4 

100.0 
00.0 

1.11 
7.6 
0.7 

100.0 
06.0 
o.o
1.8 
1.3 

100.0 
69.7 

2.3 
14.8 
13.2 

100.0 
811.1 

4.2 
11.8 
15.0 

100.0 
69.2 

5.7 
12.3 
12.8 

100.0 
76. l 

5.5 
18.0 

1.5 

100.0 
66.5 

0.4 
20.0 

4. l 

100.0 
30.2 

8.7 
8,0 
2.7 

100.0 
70.2 

5.1 
11.3 

4.4 

100.0 
83.9 

4.3 
O.O 

1.8 

100.0 
00.5 

2.6 
3.2 

3.7 

100.0 
47 .O 

5.1 
10.2 
27 .8 

100.0 
38.3 
11.4 
17 ,3 

32.5 

100.0 
36.2 
15 .4 
Hl. l 
29.3 

100.0 
32.7 
32.6 
32.8 

1.0 

100.0 
10.1 
35 7 
311.0 

5.9 

100.0 
41.0 
20.2 

26.1 
2.7 

100.0 
58.1 
14 .6 
20.4 

8.9 

100.0 
68. 1 
!O.O 
13.5 
10.4 

100.0 
80,4 

0.8 
7.5 

13.3 

100.0 
21.2 

0.2 
20.0 
48.7 

100.0 
13.4 
14.4 
28.0 
45.3 

100.0 
11.3 
25.2 
29.2 

:K.2 

100.0 
5.0 

IH.5 
38.4 

1.2 

100.0 
3.8 

47 .9 

38.0 
9.8 

100.0 
14.5 
40.8 
44.0 

0.8 

100.0 
14.0 
31.3 

76.4 
9.3 
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note that, in Ceará, these categories represent almost 50'7c of the 
total number of employed individuals on farms of more �han 500 
hectares, in contrast with Pernambuco and Sergipe, where the share 
of these categories, in the sarne farm-size categories, is only· approxi
mately 1%. This result in itself indicates a regional differentiation 
of organizational forms of production and the corresponding patterns 
of land and labor use on the large farms of the Northeast. 

3 - Economic activities and size of holding 

As was observed in the previous section, rural employment in the 
Northeast takes the form of "occupations" with socio.economic char
acteristics which, as we shall attempt to demonstrate, play a funda
mental role in determining employment conditions and incarne in 
rural areas. Since the data showed that there is correlation between 
occupational types and farm-size categories, 0 it can be assumed that, 
through an examination of the economic activities, or, more gen
erally, of the economic characteristics of the farm units, it is possible 
to analyze the concrete conditions under which these occupations 
are exercised. Insofar as the analysis demonstrates that these economic 
characteristics of farm units are fundamentally characteristics of 
a struclttral nature, we have established a theoretical perspective of 
the relationship between rural employment, production and agmria11
structurc. 

3. 1 - Size of the holding and production patterns

It is possible to identify differentiation in the production patterns 
of holdings classified by size. For this purpose, table 5 presents the 
percentages, of total output, 7 of the aggregates of economic activities 
(livestock, permanent crops and temporary crops) for ali holdings 

and for various sub-groups of holdings classified by size. ln tables 

o This correlation between occupa1ion 1ypcs and farm-size also appears, although
in much more complex forms (varying ac1ivi1y by ac1ivi1y and rcgion by region),
under more concre1e condilions, and only an cqually complcx: 2nd delailed
anal}'sis can demons1ra1c il. For example, see Gerv.\sio C2s1ro de Rezende,
op. cit., where an cmpirical anal}"sis is prescnicd, using 1he cocoa region of
Bahia as a reference. 

7 No1e lhat lhe dala on "value of production" wcre obtaincd by the ccnsus 
dircc1ly Crom lhe produccr wilh rcgard to animal•raising activities; for farming 
ac1ivi1ies, 1hese data were calcula1ed based on 1he 2verage sales price or, in 
the case of agriculture no! orien1ed 10 lhe market, on the basis of 1he mad:el 
price in elfcct during the pcriod of lhe harvest. Sce Instruções de Coleta of lhe 
19i0 Ccnsus. 
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Table 5 

The Brazilian Northeast: Percentage Share of Economic Acctivity 
Aggregates of lhe Value of Total Production of Holdings, by 

Farm-Size Categories 

Economia Act.ivity 
Farm-Sise Cate1ori .. (by numbor oi hectarca) 

Aaareaate■ Ali LOI■ More 
Holdin1■ than 10 10 1- 20 201- 100 1001- 500 than 500 

1 - Maranhllo 100.0 100.0 100.0 100.0 100.0 100.0 

Total Liv01took 19.6 14.2 20.0 25.1 38.8 46.7 

Permanent Crop1 2.9 2.2 4.6 11.3 4.4 4.4 

Temporary Crop■ 57.4 61.8 65.1 57.2 45,3 32.1 

2 - Piaul 100.0 100.0 100.0 100.0 100.0 100.0 

Total LivC8tock 32.9 24.5 33.6 38.7 44.3 43.9 

Perm.n.neot Crop1 11.8 4.2 7.8 7.8 6.9 5.6 

Temporary Cropa 47.0 63.8 48.8 43.2 29.1 16.2 

3 - e.a,, 100.0 100.0 100.0 100.0 100.0 100.0 

Total Liv,.tock 31.1 27.8 22.4 29.6 36.5 39.8 

Permanent Crop■ 22.2 19.3 22.7 23.8 22.8 22.0 

Temporary Crop■ 35.9 44.4 39.7 36.8 29.9 24.9 

4 - Rio Grande do Norte 100.0 100.0 100.0 100.0 100.0 100.0 

Total Livc,atock 29.8 18.1 24.9 32.1 34.0 35.6 

Permonant Crop■ 28.1 17 .6 29.2 30.4 32.0 32.9 

Temporary Crop1 37.2 58.6 39.11 31.7 29.5 27.11 

5 - Par-alba 100.0 100.0 100.0 100.0 100.0 100.0 

Total Liv..,took 23.1 16.0 22. l 30,0 28,2 23.0 

Permaoent Crop■ 21.2 14.4 24.3 26.9 26.11 19.1 

Temporary Cropa 53.0 60.4 50.4 40.3 43.4 115.4 

6- Pernambuco 100.0 100.0 100.0 100.0 100.0 100.0 

Total Liveatock 19.6 10.2 28.1 36.8 18.2 6.6 

Permancnt Crop■ 8.11 10.6 14.1 13.2 6.1 2.7 

Temporary Crop■ 69.4 66.8 1111.1 47.6 74.0 88.7 

7 - Ala1ou 100.0 100.0 100.0 100.0 100.0 100.0 

Total Live■look 12.9 14.3 18.7 21.2 12.8 5.5 

Pennanent Crop■ 5.8 11.4 13.0 8.7 2.11 1.9 

Temporory Crop■ 78.7 71. 7 64.8 67.2 83.1 89.3 

8 - Sergipe 100.0 100.0 100.0 100.0 100.0 100.0 

Total Livc■took 30.6 13.0 32.9 47.4 51. 7 31.6 

Permant:!nt Crop■ 23.1 21.6 22.7 21.7 11.9 40.7 

Temporary Crop■ 44.3 63.8 41.3 28.3 33.4 27.2 

9 - Bahia 100.0 100.0 100.0 100.0 100.0 100.0 

Total Liveotock 24.7 16.11 18.1 18.9 28.2 113.8 

Permanent. Crop■ 31.6 16.6 24.11 37.0 42.11 27 .7 

Temporary Crop■ 38.1 81.1 111.3 38.1 24.11 13.8 

SOURCE: 1970 Asricultural Cenau■ 
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6 and 7, the sarne percentages are presented for specific crop anel 
livestock activities. 

Vve shall now proceed to examine in greater detail the composi
tion of output by size of holding. lt may be observed in table 5, that 
in all states, the livestock aggregate becomes more significam as the 
size of the holding increases. ln a {ew cases, however, particularly 
Pernambuco and Alagoas, due to the predominance of sugar-cane 
plantation, Lhe trend is reversed in the larger form-size categories. 
Second, with the notable exception of the sarne two states (anel 
Paraíba, also clue to sugar cane) the temporary crops tend to con
tribute in a diminishing degree to total output according to the size 
o[ the holding. Finally, regarcling the permanent crops, it is note
wonhy that in the States of Ceará, Rio Grande do Norte and Paraíba 
there is no significam variation in the share of these crops in total 
output, according to the size of the holding. This sarne observation 
seems to apply to Sergipe (with the exception of the largest form
size category, in which this share increases to more tlum 40%), but 
not to Bahia where, up t'o the form-size category of 500 hectares, 
there is an increasing share of permanent crops in economic activity. 

Once specific activities are detailed, however, clearer patterns 
of the differentiation of economic activity between holdings can be 
observed, according to their size. Beginning with crop activities (ta
ble 6), in ePrnambuco and Alagoas a sharp contrast is clrawn between 
sugar cane and roçado • crops, i. e ., the sum total of beans, manioc 
and corn grown. 8 (The sarne applies to Paraíba anel Sergipe, al
though to a lesser degree) . Roçado crops rapidly decrease in sig
nificance as the total area of the holding increases. Thus, in ePrnam
buco and Alagoas they account for more than 45% o[ the output on 
holdings of less than IO hectares, but less than I % on holdings lar
ger than 500 hectares. Inversely, sugar cane has little significancc 
in the economic activity of holdings of less than 10 hectares (ap
proximately 3% of the output of these holdings in Pernambuco and 
less than 5% in Alagoas). However, it assumes a clearly clominant 

• Translalor's note: roçado is land clcarcd by slash-and-lmrn agricullurc; in
lhe context of this paper lhe author uses this term primarily to refcr to thosc
crops - i. e., bcans, manioc, com - ,vhich are commonly cultivatcd in this
type of agriculture. 

s Thc lcrm "roçado" as uscd in rural arcas of thc Northcast, rcfcrs 10 :m 
area under plantation whcrc thcsc thrcc crops predominatc, alongsidc othcr 
suhsidiary crops (manioc, by itsclf, conslitutes "roça''). Scc D. A. Hcredia, 
"Trabalho Familiar dos Pequenos Produtores da Zona da Mata", Mastcr's thcsis 
in Social Anthropology (Rio de Janeiro, Museu Nacional, 1977) , and A. Garcia 
Jr., "Terra de Trabalho" (Rio de Janeiro, Museu Nacional, 1975). It is probablc 
1ha1 many of thc holdings which wc classiíicd as "roçado" actually cultiv:itc 
a combination (or "consortium") of thesc threc crops, but lhe ccnsus classifi
cation is bascd on "principal" crops considercd scp�ratcly. 
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Table 6 

T/ze Bi-azilian Nortlzeast: Pcrcemage Share of Specific Ci-op Activities 
of the Value of Total Production of Holdi11gs by F11rm-Size Categories 

Ali Fa.rm-Si1e Cnter_::oriea 

Speoilio Crop Aoti\"ilil'I Hold-
in1a Leu More 

tban 10 10 1- 20 20 1- 100 100 1- 500 than 600 

- Maranb5o 
nice 32.8 34.0 40.8 3-1. 2 25.8 18.3 
Roçado 16.6 18.6 14.7 14.7 li.O 6.8 

2 ,- Piaul 
Rica O.O 16.4 6.4 0.6 6.6 3.1 
Rocado 26.2 31.4 32.4 26.8 16.0 6.8 

3 - Ccari 
Arboreal Cotlon and 

Otbe .... 18 .1 14.3 17.6 10.4 10.8 20.0 
Sugar Cane 6.7 6.4 6.6 6. 1 6.6 15.8 
Rocado 22.2 30.6 26.4 22.8 16.4 11. 7 

4 - Rio Grande do Norte 
Arboroal Cotton and 

Olhara" 26.3 16.1 24.3 26.0 28.8 31.6 
Rerbnceoll! Cotlon 6.0 o.o 8.6 15.0 3.7 3.3 
Su111ar Cano 6.0 1. 1 1.8 3.6 11.1 10. 1 
Roeado 10.1 40.4 23.2 16. 6 0.3 7.2 

6 - Panibn 
Arborcal Cotton and 

Otbera" 10.3 11.6 22.0 25.2 25.1 18.6 
Herbaeeoua Cotlon 15.-1, 8.1 6.2 4.2 4.0 3.0 
Susa.r C1Lna 12.4 1.6 3.3 7.0 20.2 40.0 
Rorado 24.6 44.8 26.2 18.3 11.8 6.2 

G - Pernambuco 
Sua:ar Cano 36.0 2.0 11.6 12.8 63.2 84.2 
Rocado 20.6 46.3 28.2 17 .6 4. 1 1.0 

7 - Alngona 
Sugar Cane 60.8 4.4 13.0 33.0 60.3 83.3 
Rocado 13.6 44.7 28.2 12.8 2.3 0.8 

8 - Ser111ipn 
Ora.nica 4.3 6.0 6.7 6.6 2.0 0.4 
Coeonuta and Otberah 17.6 13.8 14.0 14.0 0.3 40.1 
Rice 3.0 2.0 4.0 4.5 3.4 3.3 
Sugo.r Cmna 8.6 1.1 1.0 4.2 23.2 10.6 
Rocado 24.7 40.0 28.0 16.8 4.6 2.1 

O - Bahia 
Cocoa. 22.2 3.6 12.8 28.3 36.6 111.15 
Sugar Cano 1.8 1. 6 1.1 o.o 2.2 4.5 
Ro,;ado 28.0 44.5 30.2 20.6 17.0 7.0 

SOURCE: 1070 Agrioulturnl Cl!�U,8, 

ª . .\rborcal cotton aceount! for the lollowinR r,ercentna:e.a oi the tot.a.1 for thia item for• ali holdi11&1 .: 
CcarA: 8-1. 1%; mo Grnndo do Norto: 60.8% and Parnlbn: 7!!.3%. 

ªCoeonut prodution aceounts for 83.7% oi the total oi this item lar e ali boldiop •· 
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character in holdings of more than 100 hectares, reaching, in both
states, approximately 84% of the output of holdings with more than
500 hectares. It �s interesting to observe the "cut-off" which exists 
in Pernambuco between holdings of more than 100 hectares anel 
those smaller. 

Roçado farming exercises a fundamental role in the economy of 
small farms in ali the states, with the exception of fvlaranhão, where 
rice is the important crop, not only for small farms but for all farm
size categories. Roçado farming is gradually replaced as the size of 
the holding increases, bestowing little economic significance upon 
corn, beans and manioc (or holdings classified in the larger size 
categories. 

It is also worth examining the opposing trencls in the percent
ages of total output of cocoa and rnçado farming in Bahia, by Iarm
size category. On holdings of less than 10 hectares cocoa represents 
3 .5% of output while mçado is fundamentally important (as in the 
other states) , contributing 44 . 5%, By contrast, in the farm-size ca
tegory of 100 to 500 hectares, cocoa accounts for almost 36% of 
output, whereas roçado accounts for less than 17%, 0 

As was previously indicated for the "permanent crops" aggre
gate, it is clear that arboreal cotton, in the States of Ceará, Rio 
Grande do Norte and Paraíba, does not show a significant trend of 
altering, one way or another, its share in the total output of the 
various farm-size categories. This sarne observation can also be 
applied to coconut growing in Sergipe, even for the largest size 
category (over 500 hectares). 

Finally, the other activities listed in the table, which, are not 
of major economic importance in the various states, are characterized 
in severa) instances by maintaining the sarne share of total output, 
independent of the size of the holding (sugar cane in Ceará, rice 
in Sergipe) . ln other cases, this share declines slightly (herbaceous 
cotton in Rio Grande do Norte and Paralba, oranges in Sergipe), 
or increases slightly (sugar cane in Bahia) . 

Upon applying this discussion to livestock activities, an im
portant conclusion can be propósed based on table 7. As was point
ed out in the analysis of table 5, the aggregate of these activities 
("total livestock") generally assumed increasing economic impor

tance as the size of the holding increased. I t is now worth noting 
that the composition of this aggregate also changes significanlly 

a The phenomenon of the sharp drop in the share of cocoa, which is found 
bctwecn the two sizc classes of 100 to 500 hectares and more than 500 hectares, 
is due to characteri1tics peculiar 10 the cultivation of cocoa. as will be discussed 
!ater on in the text.
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Table 7 

The Brn:z:.ilian Northeast: Percentage Share of Specific Livestock 
Activities in lhe Value of Total Production of Farm-Size Category 

Speciria Liv .. toak Aalivitiea 

1 - Maranh!lo 
Beef Cnttlo 
Dairy Farm.ing 
Mcdium-Size Animal■ 
Fowl nnd Small Animnla 

2 - Piaul 
Beel CntUo 
Dairy Farmin1 
Medium-Si10 Animala 
Fowl nnd Small Animala 

3 - Cenril 
Beel Cattlo 
Dairy Farming 
Mediurn.Size Animal.a 
Fowl ond Smnll Animal■ 

4 - Rin Grande do Norta 
Beel Cattle 
Dairy Farming 
Medium-Size Animftl■ 
Fowl and Smnll Animala 

5 - P""'lba 
Boel Cattlo 
Dairy Farm.ina: 
Medium-Sizo Animala 
Fowl nnd Small Animai. 

a - Pernambuco 
Doei Cottle 
Dairy Farming 
Medium-Si1e Animala 
Fowl a11d Small Animala 

7 - Aln11oa,, 
Boa! Coltle 
Dairy Farmina 
Mcdiu..m-Size Anima.la 
Fowl and Smnll Animal■ 

8 - Sergipe 
Beol Cnttlo 
Dairy Fnrmina 
Modium-Size A11imala 
Fowl nnd Small Animal■ 

9 - Bahia 
Bool Cattlo 
Dairy Farmins 
llledium-Size Animala 
Fowl a11d Small A11imala 

Ali 
Hold• 
in1a 

8.7 
2.8 
4.8 
5.2 

12.7 
8.8 
7 .5 
5.2 

11.3 
11.8 

3.0 
4.8 

14.3 
10.8 
1 .5 
2.11 

9.8 
8.8 
1.5 
3.1 

7.5 
5,4 
1.5 
5.2 

7.1 
3.3 
0.8 
1.8 

10.0 
7.8 
1.0 
2.7 

14.8 
4.8 
2.8 
2.3 

BOURCE: 11170 Aa:rieultural Con■u•. 

Size Cate1ory (by number oi hectar .. ) 

L,.. llfore 
thon 10 101- 20 201- 100 100 f- llOO tbnn 500 

2.2 
1.1 
4.8 
5.7 

4.3 
3.8 
8.1 
7.8 

4.8 
7.0 
3.2 

12.8 

5.2 
15.8 
1.8 
15.4 

5.1 
6.4 
1.8 
3.8 

5.7 
3.4 
2.1 
7.9 

5.1 
2.0 
1.8 
5.5 

3.8 
3.2 
1.2 
4.8 

4.4 
2.3 
4.3 
5.3 

0.4 
4.2 
3.4 
5.4 

10.8 
7.9 
7.7 
8.3 

8.4 
8.5 
3.2 
3.8 

0.15 
8.8 
1.8 
3.9 

7.4 
8.11 
1.9 
3.S 

9.0 
7.3 
2.3 
11.4 

10.8 
4.7 
1 .1 
1.9 

10.0 
8.8 
1.5 
3.4 

7.8 
3.4 
3.7 
3.0 

10.8 
5.1 
4 .1 
4.7 

15.0 
8.7 
8.5 
3.8 

10.8 
12. t 

3.5 
3.0 

14.8 
11.5 
1.11 
3.11 

10.5 
11.3 

1.7 
8.4 

13.7 
11.3 

2.5 
9.1 

13.1 
8.1 
0.7 
1.3 

30.9 
12.8 
1.3 
2.3 

9.8 
4.2 
3.0 
2.0 

21.15 
8.3 
4.5 
3.8 

23.4 
10.0 

7.l! 
2.7 

18.5 
15.0 
2.9 
1.8 

18.6 
13.l! 

1.4 
0.8 

13.9 
12,4 

1.1 
0.8 

0.3 
8.4 
0.8 
1.8 

7.5 
3.8 
0.3 
1.4 

38.2 
13.8 

0.7 
O.li 

19.1 
8.3 
1.8 
O.li 

32.3 
8.3 
3.2 
l!.0 

28.4 
10.0 

3.8 
1.0 

21.4 
15.9 
1.8 
0.8 

21.3 
12.5 

1.0 
0.6 

15. 4 
6.9 
0.7 
0.2 

3.4 
2.4 
0.2 
0.5 

3.7 
1.7 
0.1 
0.1 

24.8 
8.3 
0.3 
0.3 

44.8 
7.5 
O.li 
0.5 

53 



according to th� size of the .holding, �ince, whereas cattle-raising and
dairy farming mcrease their share rn total output (although the
former clearly increases more than the latter), the raising of the 
medium-size animais (sheep, goats, swine, etc.) and, especially, small 
animais (chickens, rabbits, etc.) decreases in importance with the 
size of the holding. Consequently, livestock activities, as a whole, 
not only have less economic significance on small, as compared to 
Iarger holdings, but also differ in their nature, particularly in re
lation to the need to tie up resources in stocks of animais and feed 
for the herd (that is, grazing land) . 

3. 2 - Aggregate output and size of holdings

Whereas the objective of tables 6 and 7 was to examine the relative 
position of the various specHic activities in the global economic 
activity of each [arm-size category, the objective of tables 8 and 9 
will be to analyze (using the sarne data) the relative position of 
the farm-size categories in the overall picture of agriculture in the 
Northeast, based on the respective shares in total output of each 
specific activity. 

Once again, we shall begin by discussing crop activities. The 
sugar cane/roçado contrast in Pernambuco and Alagoas is markedly 
predominant in small farms in the total output of roçado activities, 
and the small significance of these farms in terms of the total output 
o[ sugar cane: this is clearly the conclusion to be reached in view 
of the large share of farms of less than lO hectares in the total output 
roçado farming (70 and 63% in Pernambuco and Alagoas, respec
tively), and their very small share in the total output of sugar cane 
(less than 3% in both states) . The sarne contrast is clearly indicated 
inversely in the predominance of holdings of more than l00 hectares 
in the total output of sugar cane (in which their shares are more 
than 85% in Alagoas and almost 90% in Pernambuco) and a truly 
insignificant amount, in relation to the total, in the output of roçado
(between 5 and 7% in the two states). lt is worth noting that this 

kind of contrast between sugar cane and roçado farming is also seen 
in Paraíba and Sergipe. However, in Rio Grande do Norte, sugar 
cane production is concentrated on holclings of more than l00 
hectares, anel almost half the total output o[ the roçado is derived 
from farms of less than 10 hectares, while the total share o[ the 
farm-size categories of 20 to l 00 hectares and l00 to 500 hectares 
in roçado ·rarming is not insignificant (almost one-third) . • These 
classes of holdings reveal ao even greater importan·ce in this activity 
in Bahia, where they constitute almost half the total output; in 
that sarne state, on the other hand, sugar cane does not display thc 
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sarne degrce of concentration in holdings larger than 100 hectares, 
whose share is about 60% of the total, with the remaining 40% 
produced by holdings of less than 100 hectares (in comparison, these 
percentages are, approximately, 78 and 22%, 81 and 19%, 90 and 
10%, 85 and 15%, 35 and 15%, respectively, for Rio Grande do 
Norte, Parafba, Pernambuco, Alagoas and Sergipe) . It is important 
to observe, finally, that in Ceará, sugar cane and rnçado barely 
differ in terms of the respective percentage distributions of the total 
output by farm-size category. 

The growing of cocoa in Bahia, on the other hand, is concen
trated in the two farm-size categories of 20 to 100 hectares and 
100 to 500 hectares which, together, account for about 80% of the 
total output. ln arder to analyze the concentration of cocoa 
production, however, it is necessary to keep in mind that, first, the 
gross output per hectare is considerably higher than that of other 
crops, anel thereforc a given farm-size category for cocoa is larger 
when compared to those of other crops. Second, the concentration 
of production further takes the form of ownership of various 
holdings by the sarne producer, a phenomenon which takes . on 
greater importance due to the fact that "multiple ownership" is 
highly differentiated, clepending on whether it is small-scale farming 
(based on family labor) or ca pitalist farming (based on wage 

labor) . 10 Since this additional information· is available, we may also 
consider the growing of cocoa as a concentrated production, notwith
standing the contradictory information furnished by the census data. 

However, while arboreal cotton production structure, exhibits 
a nearly identical pattern in the three states selected (Ceará, Rio 
Grande do Norte and Parafba), it does not indicate a concentration 
in the extremes of distribution; on the contrary, it comprises ·110ldings 
larger than 20, but smaller than 500 hectares, which accounts for 
the major share of the total (between 50 and 60%) . It is clear 
that this conclusion indicates specific characteristics in the growing 
of arboreal cotton which will be discussed in the next section. 

With reference to the other crops listed in table 8, the first 
observation to be made is that there is a marked predominance of 
small units in rice production in Maranhão anel Piauf. ln an 
interesting contrast to rnçado in Pernambuco and Alagoas, however, 
it • is noteworthy that this high cqncentration is not derh,:ed from 
the exclusiveness of small farm units in rice production. It must 
be kept in mind (see table 6), that this crop displayed economic 

10 Sc:e Gervásio Castro de Rczende, op. dt. 
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Table 8 

T/ze Brazilian Northeast: Percentage Share of Farm-Size Categories 
in the Valm: of Total Production According to specif ic 

Crop Activities 

Ali 
Size Category (by numbor oi beotarea) 

Spocilic Crop ActMti .. Holcliop 
Leu Moro 

lbno 10 10 1- 20 20 1- 100 1001- 500 tb■n 1100 

l - Mnraoblo 
Rice 100.0 711.1 li.li 10.0 6.4 3.0 
Rotado 100.0 79.5 4,0 8.5 5.9 2.1 

2 - Piaul 
Rica 100.0 68.2 4.9 14.0 9.6 3.3 
Ro,ado 100.0 54.4 9.6 22.3 11,3 2,4 

3 - Ce■ri 
ArborHI Cotloo ■nd 

Otbo...- 100.0 18.4 11.9 31.8 24.2 13.7 
8u1■r C■oo 100.0 22.0 11.9 31. 7 21.9 12.5 
Rotado 100.0 32.1 14. 6 30.5 16.3 6.5 

4 - Rio Graodo do Norte 
Arboreal Cottoo ■od 

Otho,.- 100.0 13.8 8.9 25.9 28.9 24.5 
Herb■eeou. Cotton 100.0 37.8 13.1 23.8 14.5 10.8 
Supr C■no 100.0 4.4 2.9 14.3 U.7 33.7 
Ro,;ado 100.0 48.8 11.2 21.1 11.5 7 .4 

5 - P■ralb■ 
Arboro■I Collon ■Dd 

Otbm" IDO.O 19.7 ]2.6 28.6 23.8 15.2 
Berbaceoua Cotton 100.0 49.8 10.6 17.0 13.8 8.8 
Su1■r C■no 100.0 4,0 2.!l 12.3 29.8 51.0 
Ro,;ado 100.0 119,9 11.7 16.3 8.8 3.3 

8 - Pernambuco 
Bu1■r C■no 100.0 2.6 2.6 11,3 36.9 52.9 
Ro,ado 100.0 69.7 11.6 13.2 4.3 1.2 

7 - Al■1oaa 
Bu1■r C■oo 100.0 UI 1.8 11.2 39.0 411.4 
Ro,ado 100.0 112.8 14.4 Ili. 2 4.8 1.8 

8 - Be,sipe 
011101 .. 100.0 !Ili.li 10.0 23.6 8.2 1.7 
Coeooui.. ■od Othenb 100.0 31.7 6.3 15.4 9,4 37.2 
Rice 100.0 28.4 0.7 26.7 19,8 17.4 
Bu1u C■ne 100.0 5.2 1.4 8.7 41.6 37. 1 
Ro,ado 100.0 75.2 8.5 11.6 3.3 1.4 

D - B■l,,ia 
Coco■ 100.0 3.3 5.8 42.8 37,5 10,6 
Supr C■ru, 100.0 17 .1 11.2 17.2 28.5 31.0 
Ro,;ado 100,0 33.3 14.0 311.11 14.2 3.0 

SOURCE: 1970 Agrioultural Ceoau■. 
ºSe• T■ble li. 

hS.e T■blo 6. 
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im portance for all farm-size categories (rice production constituted 
approximately I /4 of the total output of holdings of 100 to 500 
hectares) . Thus the predominance of small farm units in rice 
production can only be the result of the large relative weight of 
these small farms i11 the agriculture of the region. ln another type 
of contrast which points, once again, to the need to take into 
consideration the regional diversity which exists in the agriculture 
of the Northeast, according to table 8 small farms are not predomi
nant in rice procluction in Sergipe; on the contrary, farm units of 
less than 20 hectares account for only 35%, which is less, therefore, 
than the share attributed to holdings of more than l00 hectares 
(approximately 37% of the total) . 

ln the case of herbaceous cotton, it is interesting to note that 
the percentage distribution of its total output, according to farm-size 
categories, is essentially the sarne as roçado production. lt is 
reasonable to assume that this result was forseeable, given the 
prevalence of the association of cotton with roçado crops. 

To complete the analysis of table 8, it is worth mentioning 
the case of oranges and coconuts, in Sergipe. Oranges are primarily 
produced on small and medium-size holdings (less than 100 hec
tares) ; but in coconut production, very small plots (less than 10 
hectares) seem to coexist with very ]arge holdings (more than 500 
hectares) . 

Table 9, which lists the distríbution of the total output of 
livestock production (according to the sarne farm-size categories), 
it can be observed that medium and large-size holdings predominate 
ín livestock production (beef cattle anel dairy cows), whereas small 
farm units increase in importance in the raising of medium and 
small-size animais. It was previously pointed out (see the discussion 
of table 7), that livestock production, taken separately or in the 
aggregate, constitutes a relatively small share of the total economic 
production of small farms. However, in table 9 it is clear that 
this fact does not prevent these sarne small farms from being the 
principal source of fowl, eggs and small animais, and from 
producing significant shares of the total production of medium-size 
animais (goats, swine, etc.) . This is, of course, due to the large 
number of small rural farm units in the Northeast, which renders 
the sum of the results of this production, on these small farm 
units important in the regional aggregate, together with the 
fact that these activities (raising of medium and small-size animais), 
are of relatively little importance on the larger holdings . However, 
the sarne does not occur in livestock production. 
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Table 9 

The Brazilian Northeast: Percentage Share o/ Farm-Size Categories 
in the Value of the Total Production o/ Specific Livestock Activities 

Speeilia Lh• .. took 
Activities 

1 - l\lan.nh!o 
B .. f Cattle 
Dairy Farmin1 
llledium-Sizo Animal• 
Fowl and Smnll Animo.la 

2 - Piaul 
B .. f Cattle 
Dairy F11min1 
llfedium-Size Animo.lo 
Fowl and Smo.11 Animal• 

3 - Cearã 
B.,f Cattle 
Dairy Fo.rmiog 
Modium-Size Animala 
Fowl aod Small Anima.lo 

4 - Rio Grande do Norte 
Boo! Cattle 
Dairy Farmina: 
l.tedium-Size An imnl11 
Fowl and Sma.11 Animar,, 

5 - Paralba 
Bed Ca.lllo 
Dairy Farmin1 
Medium-Sizo Animal• 
Fowl and SmaU Anima.la 

6 - Pemambuoo 
Beel Cattle 
Dairy P'armin1 
Medium-Size Anima1a 
Fowl and Sma.11 Animala 

7 - Alagou 
Beef Cattle 
Dairy Farmin1 
llfedium-Siu, Animal• 
Fowl and Small Animala 

8 - Sergipe 
Beel Cattlo 
Dairy Farming 
l\fed1um-Size Animala 
Fowl and Smnll Animala 

g - BahiA 
Becf Caltlo 
Dniry Farmin·1 

. l\!odium-Sit.e Animala 
Fowl and Small Animal.o 

Ali 
Holdini:,, 

100.0 
100.0 
100.0 
100.0 

IDO.O 
100.0 
100.0 
IDO.O 

IDO.O 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 

IDO.O 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 

IDO.O 
100.0 
100.0 

IDO.O 

IDO.O 
100.0 
100.0 
100.0 

100 O 
100.0 
100.0 
100.0 

SOURCE: 1970 Agricultural Ce111ua. 
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Sizo Cat•11:o•y (by numbe, oi h•otnrc,) 

Le.. Moro 
thlln 10 10 f- 20 20 1- 100 100 f- 500 than 500 

23.6 
29.3 
74.1 
77 ,4 

H.R 
24.0 

46.8 
65.4 

9.4 
H.l 
24 5 
61.S 

8.3 
12.6 
24.0 
43.0 

17 .1 

20.8 
40.0 
37.2 

24.1 
19.0 
44.6 
48.2 

13.5 
11.8 
�0.8 

57. 7 

8.0 
16.0 
4!l.2 
67 .8 

6.3 
10.6 
32.2 
47. 7 

4.3 
7 .1 

3.3 
4.6 

6.4 

8.7 
7.7 

9.1 

7.0 
O.O 

13. 3 
9.9 

6.8 
7.6 

11.2 
12.4 

8.3 
ll .4 

14. l 

13.2 

10. l 
11.5 
13.6 
15.2 

10.5 
!O.O 
12.9 

7.4 

7.5 
8.5 

11.4 
9.4 

5.3 
7.4 

13.4 
12. 9 

15.2 

18.7 

8.6 

8.7 

24.7 
26.7 

3.6 

1-1.5 

27.9 
31.0 
34,2 
18.5 

25.0 
26.3 
29.0 
32.7 

23.J! 
28.7 
25. l 
-14.2 

28 2 
32.5 
20.0 
27. l 

31.5 
31. 7 
18.0 
12.5 

20.5 
29.0 
22.9 
15.1 

21.8 
30.5 
35.5 
28.3 

26.4 

26.0 

8.0 
5.6 

31.0 
24.7 
16.3 

8.8 

32.3 
28.7 
21.2 

8.0 

30.4 
29.5 
21.4 

6.6 

�6.1 

26.3 
13. 7 

4.4 

26.9 
25.6 
12.0 

6.9 

30.0 
31. 7 
13.0 
21. 7 

33.8 
31. 5 
12.2 

6.0 

30.1 
31. 8 
15.2 

8.6 

25.8 

16.8 
3.7 
2.1 

23.0 
15.1 

5.3 

2.0 

23.4 
17.0 

6.8 

l .5 

29.1 
23 2 
13.3 

4.1 

24.0 

12.0 
7.1 
1.0 

10.0 
10.4 

3.2 
2.4 

14.6 
14.8 

4.5 
0.7 

21.2 
13 .2 

4.3 
1.7 

36.J!
10.7 

3.7 

2.5 



4 - Economic activities and social forms of production 

ln the previous section, we attempted to examine the patterns of 
economic activity of rural holclings by size categories (tables 6 and 7), 
as well as identify the manner in which these farm-size categories 
fit into the productive agricultura! activities in the Nonheast region 
of Brazil (tables 8 and 9) . 

Since the empírica! analysis was limited to a mere stratification 
of farm-size categories (constant for all states) the need for a 
greater clisaggregation, which would take into consideration the 
great regional diversity, is recognized . 11 Given the limitations of 
this paper, however, this regionalized empirical analysis will not be 
made. References will be made to the regional diversity of natural 
resources in this section, the principal objective of which is to 
characterize the social forms o( production prevalent in the different 
activities included in our analysis. Through the identification anel 
analysis of slrucluml characteristics of these social forros, we will 
present severa! pef'spectives of theoretical approach, which are of 
interest not only for the analysis of the relation between procluction 
and the "size" of the holding, but also, and more imponantly, 
for the analysis of employment and income in the agricultura! sector 
of Northeastern Brazil. 

4. I - Occupational categories of labor, economic activities and
social forms of production 

With this purpose in minei, table 10, is presented below, based on 
census data on the "principal activity" . 12 It is appropriate to 
initiate our discussion of table 10 by emphasizing, once again, the 
contrast between sugar cane and rnçado in Pernambuco and Alagoas. 
If it is assumed that, of the total of employed individuais, the 
percentages of the categories of "Operator and Unpaicl Family 

11 At the aggreg:lle levei of stratification, it is not po�ible to know i� what 
proportion holdings of 20 to 100 hectares, let us say, m Cear:i or Dah1:1, :ire 
locatcd in scmi-arid rcgions, a circumstancc which makes it mcaningless 10 
considcr them "larger" than plots of less th:m 10 hectares, in those and in 
01her s1a1cs, which are locatcd in rcgions with more favorable na1ur:il rcsourccs. 
12 According to the ccnsus, the "principal ac1ivi1y" was defincd as that '_'wh!ch 
provided thc largcst sourcc of income to the produccr, thcreby conS11tu_t1ng 
the economic basis o( 1he undertaking". Since this informa1ion was obta1ned 
through dircct qucs1ioning of thc producer, it is ap_propria1c to use this _ data 
on "principal activity" only for thc purpose of obtaimng an order of ma�mtud�, 
thus conccding crrors of information by virtuc of thc difficully or cven 1mposs1-
bility of response 10 this qucstion in cases of substantial dh·crsification of 
production. 



Table 10 

The Brazilian Northeast: Distribution of Total 
Individuais, Classified by Occupational Category 

Economic A ctivities 

Occupntional Cate1ori.,.a 

Activiti .. 

of Employed 
and Specific 

Shareoropfer1 
Operalor Permanent Tompornry and Othor 

and Family Employe .. Employeea Stntua 

1 - Muanhlo 
Li,• .. lock 72.1 10.5 15.1 2.3 
Rice 80,4 0.4 8.8 1.3 
Rocado 93.0 0.3 5.6 1. 1 

2 - Piaul 
Liv .. tock 87.4 4.6 2.6 5.4 

Rice 97.3 0.3 1.6 1.6 
Roeado 97 .9 0.3 1.3 0.5 

3 - Cear, 
Liveatock 40.7 7.8 ·24.1 18.5 
Arbnrcal Collon 62.3 2.4 14.8 20.5 
Su1ar Cana 42.1 8.8 41.4 9.8 
Rocado 71 .5 l. 2 19.4 7.8 

4 - Rio Grande do Norl• 
Li"""tock 52.2 Ili. 2 10.3 13.3 

A rhor!O!ll Cotton 62.8 4.6 10.9 21. 7 
Herboceow Cotton 77.9 3, 7 13.8 4.6 
Buaar Ca.ne 17. 7 18.2 li7.2 8.8 

RoCado 83.li l. 9 o.o 4.7 

5 - Paralba 
Li,· .. tock 50.3 12.0 19.2 9.6 
Arboroal Cotton 87 .1 4.4 10.4 18.2 
Rerhacl'Ou■ Cotton 70.9 2.2 10. l 7.9 
Su1ar Cane 19.2 34. l 40.2 6.li
Rocado 85.8 1. 8 9.2 3.1 

6 - Pernambuco 
Liv .. tock 66.6 11.6 20.2 1 .6 
Su1ar Cane 16. 3 41i.4 37.7 0.8 
Rocado 00.3 l .1 8.0 O.li 

7 - Al11oa.a 
Llve,tock 52.7 12.7 27.5 7.0 
Bupr Cone 9.7 40.7 46.0 3.11 

Rocado 00.2 1. 7 6.8 1.2 

8 - Sergipe 
Lh•e9tock 67 .O 11.li 17 .3 3,4 
0111,nsea SI.li 17.0 1.4 0.1 
Coconut■ 65.li 26.1 7.2 1.2 

Rica 59.2 li.3 17 .9 17 .6 
Supr Cana 18.3 42.3 30.3 0.1 
RoCad• 94.2 !.O 4.1 0.7 

9 - Bahia 
f,iveatock 65.3 10.1 10.8 4.8 
Coco■ 40.3 30.6 26.0 2.2 
Bu1ar Cane 68,8 7.4 18.5 5.4 
Ro;o,/o 84.2 l.li 10.6 3.7 

BOURCE: 1970 Alricultunl Cen,w. 

Inc:l1.1dt1 on]y ma1e1 ovcr 14 yeo.ra of a1e, 
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Members", on the one hand, and of "Permanent Employees" and 
"Temporary Employees", on the other, can be taken as quantitative 
indicators of the relative importance of family labor and wage labor, 
respectively, then it can surely be said that sugar cane cultivation 
in these states is, a type of farming activity based on wage labor, 
and as such is a / orm o/ capitalist production whereas roçado 
farming is an activity based on family labor and, therefore, is a form 
of petty production . 13 This differentiation in forros or production 
between sugar cane and roçado farming can also be applied to 
Paraíba and Sergipe; with regard to Rio Grande do Norte, however, 
the smaller percentage of "permanent employees" together with a 
larger percentage of "temporaries" should be noted, since they may 
indicate a lesser degree of utilization of wage labor in the production 
of sugar cane. ln Ceará and, and even more so in Bahia, not only 
are the "tem poraries" predominam, in relation to the "permanent 
employees", but also the category of "operators" is much more 
significant, indicating that petty farming accounts for a Jarger share 
of sugar cane production in these states. It is worth remembering 
in this respect that it is precisely in these latter two states that sugar 
cane production exhibits a lesser degree of association with farm-size 
categories (see tables 6 and 8) . 

This new form of the sugar cane/roçado contrast inclucles the 
regional differentiation in sugar cane production and allows us to 
propose that the association of sugar cane and roçado farming with 
farm-size categories (as described in the previous section) is related 
to an association of these activities with forms of production. The 
existing regional diversity in the association of roçado with farm-size 
categories (accorcling to tables 6 and 8) u should be pointed out_ 
Furthermore, it shoulcl be acknowledged that this regional diversity 
is not explained by the evidence of the differentiation of forros of 
production (see, for instance, the lesser percentage for the "operator" 
category in Ceará) . However, this problem may be illusory, sincc 

13 A discussion of limitations prescntcd by these data on .. cmployed individuais", 
from the point of vicw of tl1c analysis of this section, has been includcd in an 
appcndix which, duc 10 problcms of spacc, was omitted hcre but can bc 
furnished by thc author upon requcst. These limitations are derived primarily 
from thc fact that the information on "cmploycd individuaisº ' mcrely reprcsents 
a "count" of persons who, ori lhe date of lhe survey (12/lll/70), wcre "actively 
cngaged on the farms". 

H Taking, for example, the farm-size category of 20 10 100 hectares, in Cear:\ 
and Bahia, it can be secn that roçado constitutes a significant share of thc 
total value of production on holding of this size (about 2!1 and �0%, TC.!pectively. 
Sce tablc 6). ln addition, in these statcs, a significant proportion of thc total 
production of roçada was derivcd from holdings of this sizc class (about !l 
and !16%, respcctively. Sce tablc 8) . For Alagoas, howcver, thcsc sarne perccntagcs 
are, respectivcly, about 13 and 16%. 
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we shoulcl recall the clifficulty in comparing farm-size categories 
between states in which there are differences in resource enclowment, 
access to markets, etc. Regional diversity of the association of produc
tive activities with farm-size categories specifically tencls to be greater 
than the diversity of association with forms of, production, anrl 
therefore the results o[ tables 6 and 8 are not necessarily incompati
ble with the evidence of table 10, which suggests that, throughout 
the Northeast, roçado farming is preclominantly an activity carriecl 
out on petty holdings. 

ln general terms, it is possible to show that in other farming 
activities as well, economic activity patterns by farm-size categorics 
relatecl to the forms of procluction. 

According to table 10, rice procluction in Maranhão and Piauí 
is based on family labor, but in Sergipe wage labor and sharecrop
pring are more significam, rn while the respective clistributions of 
the total output accorcling to farm-size, also cliffer (see tables 6 and 
8) . Conversely, family labor and wage labor (ar rather, small-scale
farming and capitalist farming) appear to coexist in coconut procluc
tion in Sergipe. This is compatible with the earlier findings that
coconuts are produced on small, as well as large, holdings. Finally,
is may also be observed that orange procluction takes place predo
minantly on "meclium-size" ho]dings, which utilize mostly wage
labor . 10 

ln view of the predominance of medium and large-size holdings 
in livestock production (at least in terms of the aggregate of ali 
commodities derived from animais) one would think that this would 
involve high percentages o[ "permanent employees" and "temporary 
employees". The contrary is observecl, however, in that at least 50% 
of the individuals employed consists of "operators". ln order to 
clarify this apparent paradox, it would first be necessary to proceccl 
to a greater disaggregation, since this is possible clue to a clif
ferentiation of forrns of production, accorcling to specific livestock 

JG For a descriplion of family farming in ricc production in l\faranhão, see 
J',I. C. Andrade, A Terra e o Homem "ª Nordeste (Sfo Paulo: Brasiliense, 1973), 
pp. 22�-2�4. and O. G. Velho, Frentes de Expansãa e Estrutura Agrária (Rio: 
Zahar, 1972). ln Sergipe, the tasks of prcparing the land and taking the initial 
steps in planting are performcd by wage labor while cultivation, in the strict 
scnsc, and harvcsting are performed by sharecropping. Cf. l'\L C. Andrade, 
op. cit., pp. 135· I !8. 
18 W. S. Saint Jr., op. cit., in his study on Cruz das Almas (BA) , found that 
the orange-growing which requircs Iarge amounts of rcsourccs takcs place on 
medium-size farm uniu, which significantly utilize wagc labor. The author 
also mentions, but does not analyzc, thc existcnce of plantations in orange
growing. It is cspecially significant that this crop is not grown on family farms 
as are manioc and tobacco. On thc othcr hand, manioc and tobacco are nol 
grówn on • capilali!t farms. 
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activities (for example, cattle-raising is characterized by a greater 
incidence of wage labor as compared to dairy farming) . These 
data for livestock should, however, cautiously be interpreted for 
at least three reasons. First, it would be necessary to examine to 
what extent operators hold managerial tasks (sales and purchasing, 
etc.) in livestock raising, since in this case, the operator's labor 
does not correspond to family labor as defined in petty procluction: 
on the contrary, it is easily concluded that the "operator's" specializa
tion business management and property administration is only 
possible when the production tasks which provide the manpower 
input required for production are exclusively or predominantly 
exercised by other laborers . This prevents the characterization of 
the activity as petty production. \,Ve may thus establish, as an 
empírica} principie for the analysis of the form of production, that 
the operator's labor is only family labor in those cases in which 
the tasks of production are predominantly (even though not 
exclusively) performed by this "operator", as certainly takes place, 
for example, with roçado. Second, it is interesting to note that, 
since the total number of laborers in livestock production is quite 
small as compared to other activities, the quotient of the ratio (the 
number of operators, to the total number of employed individuais) 
tends to be relatively higher in livestock than in other activities .  
This is because the numerator does not diminish proportionately, 
and may not even change. Third, it is possible that, in part, this 
small absorption of manpower in livestock activities may not be 
strictly a technical phenomenon . It is known that in the Northeast, 
tasks required for this activity, such as the cultivation of grazing land 
and feeding the herd, are actually performecl without hiring 
manpower, and as a by-product of the agricultura! activity of small 
farmers on large landho]dings. This characteristic of the social form 
o/ prodtlction in livestock raising does not appear in the census, 
however, due to the precise definition of farm units. Actually, the 
labor performed in livestock raising appears in the census for small 
farm units. 

ln the planting of cocoa, the high percentages of "permanent 
employees" and "temporary employees" in the category of ''employed 
individuais" indicates the predominance of capitalist production. 
Nevertheless, when compared with sugar cane cultivation in the Zona 
da Mata, is appears that a much ]arger proportion of cocoa is 
produced on petty farms, considering the fact that 40% of the 
employed individuais are "operators". This census item conflicts 
with another result obtained in the specific analysis of the cocoa
growing region, in which a much clearer predominance of capitalist 
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farming of cocoa has been noted . 17 Since the census category of
"operator" includes not only those persons who actively work on 
the property, but also those who perform aclministrative and mana
gerial tasks, it is fitting to ask to what extent this discrepancy truly 
suggests an inappropria te definition of the census in relation to thc 
needs of our analysis. 

The census generally does not cxplain how the activity of che 
"operator" is divided between "administration" and "production". 
ln the cocoa region, however, we may presem an espccially interesting 
finding, in this regard. 18 No less than 30% of the holdings, en
compassing approximately 56% of the total area, are operated by 
"Administrators"; in addition, and consistent with the lauer sta
tistics, 45% of the holdings, accounting for 65% of the total area, 
responded that the respective "Producers" reside o// these proper
ties. 19 This means that, ai leasl, 30% of the "operators" on coco::i 
holdings do not exercise /amily labor activities; they rather perfonn 
functions which correspond to capitalist production since, as clarified 
above, when only wage labor is assumed it is possible for managerial 
functions to be considered a specific oornpation. It may naturally 
be expected that a still greater percencage of the "operators·• 
included in the census survey are involved, in the sarne way, in 
managerial functions, and for this reason it should be concluded, 
notwithstanding the appearance to the contrary suggested by table 10, 
that the cultivation of cocoa is capitalist production to a very high 
degree . 20 

To complete the discussion on table 10, we shall consider thc 
cultivation of cotton, while bearing in mind the differences between 

17 Gcrv�sio Castro de Rczcnde, op. cit. 

18 The reason for this possibilily in the activity under discussion is due, on 
the one hand, to the common practice in the cocoa rcgion of the hiring of 
administraton and, on the other, the fact that the census considers thesc adminis
trators as "opcrators" if they in fact assume managemenr functions on thc 
holdings (see lmtruções de Coleta of the 1970 Ccnsus) . 
10 Censo Agropecudrio da Bahia (1970: Note that these data relate to the 
Cocoa Zone, which is confuscd. at any rate, with thc actual culti\'ation of cocoa. 
Thc iníormation of "form oi administration" was not published at 1hc levei 
of "principal activity". 

W This conclu1ion ain be further rcinforccd if wc consider that in the caJc 
of the cocoa region, the quantity of wage labor in the category of "temporary 
employccs" is probably greater than in any other agricultura! activity or rcgion, 
due to thc smaller seasonality of demand of cocoa (a phenomenon provcd by 
thc author, in data surveyed by CEPLAC, which havc not yet becn published). 
This smallcr seasonality of agricultura( labor for cocoa is indircctly confirmcd 
by the presence in the region of a social category of laborers who live in small 
clustcrs scauered around thc region, earning wages on a "tcmporary" basis ali 
year long. 
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arboreal cotton and herbaceous cotton . ln fact, besides being of 
much greater regional economic significance, arboreal cotton is dif
ferent Iram herbaceous cotton in terms of its importance in the 
economics of medium anel large-size holdings (see table 6), and 
also in relation to the large share of arboreal cotton which is 
produced on these holdings (cf. table 8) . 21 It should be observed 
that arboreal cotton is significantly distinguished from the herbaceous 
- and also, with the exception of rice in Sergipe, from ali the 
other activities listed in table l O - by the larger percentage of 
employees ("sharecroppers" and categories of "other status") which, 
together, represent about 20% of the total number of employed 
individuais. Since these occupational categories (see table 4) are 
equally predominant on holdings of more than 100 hectares in Ceará, 
Rio Grande do Norte and Paraíba, 22 it is reasonable to infer that 
arboreal cotton (although its cultivation implies the importance 
of predominance of medium-and-large-size holdings), is not neces
sarily considered capitalist production since its production appears 
to be based on sharecroppings, 23 on the medium anel large-size 
holdings . 

1t is, however, necessary to consider the high percentage of 
"operators" employed in this activity (attaining approximately 67% 
in Paraíba) as an indicator of a significant proportion produced 

21 Those [;um units wirh up to 20 hectares account for approximately 50 and 
60% of lhe total output of the hcrbaceous cotton in lhe Stales oi Rio Grande 
do Norte and Parafba (the only states included in the table), but these 
percentagcs diminish, in the case of arboreal cotton, 10 about 23 and l!2% 
and, on rhc other hand, holdings of more 1han 100 hectares account for only 
25 and 24% oi lhe herbaccous, but the figures risc 10 51 and 39%, of the 
arboreal co11on. 
22 ln Cear:\, for example, "sharecroppers" and "othcr st:ilus" represent approxi
matcly 49% of the employed individuais on holdings of more than 500 hectares, 
whereas "permanent employees" account for lcss than 10%. 
23 It is impor1an1 to emphasize the small percentage of "permancnt employces" 
in arboreal collon and on the large farm units of those s1a1es. "Temporary" 
employecs, on the other hand, may actually represenl a small amount of wage 
labor during the total period of production. ln this context, il is relevant to 
reícr 10 statistics which reveal that in Cead 70% of the output of arboreal 
co11on is derived from undertakings in which the area planted wilh co11on 
(which is di(fercnt from the total arca of lhe farm unit) is not more than 
20 hectares. Cf. OIT/CNRH/PREALC, Empleo Rural en el Nordeste (llTasUia, 
s.d.), pp. 11-8, citing SUPLAM/MA, Algodão: Produção_ e. Aba..!leci!11e1110, Pers
putivos e Proposições (Brasflia, junho de 1975). F. Ohve1ra, Elegia para "�"
Re (h) gião (Rio: Paz e Terra, 1977), p. 41, refen 10 the ."non-sugar agranan 
Nonheast" which "is converted inlo a vasl cotton plantauon, bom Maranhão 
to Bahia", 'and declares that "( ... ) . The structure of producrion of this commo
dily is not the 'plantation'; (the'vast c?lton planta1:?n') is _in �act compo�ed 
of 1hc endless segmentation of small and 1sola1ed crop� . The h1s1oncal forma11on 
of 1his structure is discussed in M. C. Andrade, op. c1t., pp. 150-159 and 188-198. 
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by petty fanning. It does not appear justified to attribute the dif
ference belween this percentage and the higher one recorded for 
herbaceous cotton, to the diversi ty of associa tion of these activities 
with farm-size categories shown in tables 6 anel 8. Since arboreal 
cotton tencls to be located, to a greater extent than the herbaceous, 
in semi-aricl zones, a regionalized empirical analysis woul<l be neces
sary (as Slated previously in our discussion on rnçado) so as to 
define farm-size categories differentiated according to regions, anel 
thus be able to speak of a "diversity of association of activities with 
(arm-size categories" in a more satisfactory manner. 

ln analyzing table 11, it is easily verified that there is a 
significam differentiation belween activities, and therefore, between 
social forms of production, in terms of utilization of means of 
production (that is, the factors of production com plementary to 
labor), including the form of the operator's access to !anel. Two 
indicators a ppear in lhe lable: the proportion of producers who 
cio not own the respective holdings (i. e. renters, sharecroppers or 
"occupants") anel the average area of the holclings. 

'Without stopping to examine the particular aspects nor the 
different regional manifestations of the phenomenon, we may 
conclude that those activities in which petty farming predominates 
display a much greater incidence of non-owner producers, together 
with a much smaJler average area of the holdings. �4 This fact allows 
us to incorporate into the discussion of the forms of production 
the structural characteristics which are derived from the relativc 
conditions of ownership and the operators' access to the means of 
production. We shall now focus our study on agrarian structure, 
in the analysis of employment anel production, through the explicit 
consideration of these elifferent structural conditions. 

24 Severa! brief comments on the table includc: (i) lhe utilization of land of 
third partics in sugar cane production probably corrcsponds 10 capilalist rcnl, 
as indicared by 1hc average area of lhe plots of non-owncrs; (ii) one would 
cxpec1 th:11 :iddi1ional inform:11ion on quality of 1he soils, clima1ic risks, annu:il 
period of inac1ivi1y due 10 drought, etc., would reinforcc 1he diffcren1ia1ion 
of rcsourccs between the forms of production; the largcs1 example is the 
Agreste• /Zona da Mata complcx. hui in 1he cocoa rcgion 1he sarne phenomenon 
c:in bc verilied (cf. Gervásio Castro de Rezcnde, o/J. cit.); (iii) note, upon 
comparing the average arcas of holdings of l:rndowncrs and 1hosc who do nol 
own thc land, tha1 the lancr usually are srnaller, sincc i1 involvcs nrea undu 
cu/tivation, and nol 101al area of a property. Thus, il is possiblc (lo given an 
in1crcs1ing example), 1ha1 the productive c:ipacity given by lhe avcrage arca 
of 12 hectares of holdings of landowners planting roçado in Alagoas, may be 
equivalent 10 those of ! hectares of avcrage arca of the piou of non-landowners 
for this sarne crop and slale. 

• Translator's note: Agreste is a zonc of barc rocky soil in the Nor1heas1. 
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Table li 

The Bra:r.ilian Northcast: Strnctural Characteristics o/ Holdings 
A ccording to Economic A ctivities 

Non-
Owncr Avora110 Arca oi Holding■ (by number oi heotaroa) 

Aetivitica 

- Maranhfto 
J,iveotoek 
Rioe 
RO(adO 

2 - Piaul 
Livaloek 
Ric:e 
RO(ddo 

3 - Cear, 
Livataok 
Arboreal Cotton 
Su1ar Caoe 
R0<odo 

4 - Rio Grande do Norte 
Livntoc:k 
Arborcal Cotton 
Herb11ocou1 Cotton 
Su1ar Cane 
Rocado 

5 - Paralba 
Liveataok 
Arboreal Cottoa 
BerbaeC!oua Cotton 
Su1ar Cana 
Rocado 

e - Pernambuoo 
Livc:1toak 
Su1ar Cane 
Rocado 

7 - Ala11ona 
Liveatoek 
Su1ar Cana 
Rocado 

8 - Se!'KÍpo 
Llvealook 
Ora01ea 
Coc:onuta 
Riae 
Su1ar Cano 
Rocado 

9 - Bahia 
Livmtook 
Coeoa 
Bu1ar Cana 
RO(adO 

Produeer1 

Number oi 
Holctinp 

49.5 
00.0 
90.11 

48.0 
74.0 
68.7 

19.1 
32.11 
20.!I 
45.11 

17 .1 
211.3 
150.3 
15.7 
60.0 

111.1 
22.2 
49.8 
34.1 
47.0 

13. 5 
35.8 
◄3.0 

li.li 
33.15 
31.9 

3.2 
5.0 
5.3 

26.0 
2◄.◄ 
32.1 

7.5 
9.2 

14.1 
19.3 

SOURCE, 1970 A11Tioultural Cen1w,. 

Total 
Area 

5.11 
24.4 
17 .8 

3.11 
1!!.4 
11.8 

10.0 
12.11 
21.1 
22.1 

9.11 
13. l 
111. 7 

4.15 
D.li 

7.3 
li.O 

13.!I 
9.2 

22.1 

4.9 
33.7 

4.9 

3.0 
14.5 
10 .li 

!!.2 
1 .9 
1.2 

11.7 
11.4 
11.3 

3.9 
3.2 
li.li 
7 .o 

Ali 

Boldinp 

240.2 
17 .5 

9.0 

1153. 7 
13.0 
21. 6 

152.7 
M.1 
30.3 
28.!I 

1115.9 
57.!I 
31.2 
89.!I 
13.0 

78.4 
40.!I 
13.9 
93.4 

7.7 

715.8 
03.9 

8.3 

71.1 
1113.0 

9.1 

71.8 
11.8 

18.11 
2-1.!I 
87.0 

7.8 

107.2 
1115.8 
25.3 
20.2 

Laadowner 
Holdi011 

"49.15 
132.15 

78.8 

28-4.11 
115.!I 
Ili.O 

1119.8 
70.2 
33.9 
40.8 

181.0 
87.8 
03.8 

101.4 
21.7 

811.11 
411,0 
24.0 

128.11 
11.!I 

83.3 
07.0 
12,4 

73.7 
215.9 
12.0 

72.CI 
7.0 

19.4 
29.2 

107.9 
10.8 

111.4 
70.2 
27 .li 
23.1 

Noa• 
Landowner 

Holdinp 

27.0 
4.7 
1.8 

li.li 
3.3 
3. 7 

80.0 
20.8 
21. 7 
13.8 

02.8 
28.8 

8.8 
25.4 

4.5 

35.4 
18.1 
3.8 

25.3 
3.15 

27.4 
88.3 

2.9 

33.15 
116.7 

3.0 

48.2 
2.5 
4.1 

11.1 
22.8 

1. 5 

55.8 
22.8 
11.7 

8.2 
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4 • 2 - Small-scale farming, capitalist farming and agrarian 
structure 

��ong the empirical results discussed so far, let us consider spe
cifically the predominance of capitalist farming in crops such. as
�uga.r cane and cocoa, in contrast with the predominance o� far?1ing
111 other crops, such as subsistence crops. This clearly 1mplles ª

''segmentation" ar "duality" of the forms of production • As we 

shall see, the analysis of saicl duality sheds light upon severa! funda
n:iental as�ects dtaracterizing agriculture in the Northeast, par
ucularly with regard to agrarian structure. 25 

. Some general perspectives of a theoretical nature are indispen
sible for our analysis. ln the case of capitalist farming, it is clear 
that the utilization of wage labor, with monetary expenditures on 
wages, the flow of inputs and investment in capital goods, is designed 
to permit the sale of the commodity in the market, so that the 
investment can be recovered. Moreover, this form of production also 
assumes the expectation of profitabiliLy, that is, the expectation of 
sürplus value to be appropriated with the sale of the goods. This 
:-issumption of profitability actually corresponds to the inherent 
characteristic in this form of procluction of the conversion of all 
its activities (and, in any one activity, ali the decisions related to 
the productive process 2ª) into a single quantitative value form. 
The activities thus become indistinguishable in this form, except in 
quantitative terms; it  i s  for this reason that they are subject to the 

imposition of producing a single profit rate (or rate of return) . 27 

2:; lt is intercning to note an important point: thb "segmentation" reflect.s 
specific historical condi1ions, and for this rcason thc: analysis is limited to 
lhe regions of the Zona da Mata and the Southeast of Dahia (Cocoa Zone) . 
The region:il integration with international trade and, particularly, the domi
nance of the plantation as 1he unit of production constitute íundamenal aspects 
for the genesis and rcproduction o[ this "duality". Historically the technical 
backwardncss, of sugar canc and cocoa cultivation prevenis this "segmentation" 
from being judged in the light of classical aoalysis which nccessarily werc 
bascd on an application to agriculture of the technical contrast of "small" / 
"largc-sc:ile" production, thus devcloping an ovcrall view of thc subordination 
of pe11y procluction to capitalist production. 

26 The well-known law of proportionality of marginal productivitics and pricC!I 
of factors prccisely indicates this convcrsion (or "reduction") to value which 
corresponds to the rationality of thc capilalist form of production. 

27 The uniformity of profit rate among activitics mercly fulfills a funclion 
of simplicity of exposition. lt is clcar that pcrfect mobili1y of capi1al does 
not exist, given differcmial en1ry requircmcnts. ln addilion, it is fundamental 
that differcnt risks exisl among ac1ivitics. Onc could spcak more prccisely of 
a structure of profit rates, which would bc an empirical qucstion of great 
inicres1 and certainly indispensable for certain analytic purposes. It is important 
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This· is its "capitalist" character, which involves an organization 
of procluction with well defined characteristics, such as centralized 
and coordinated administration in the use of resources, involving 
labor contrai (which can be of various types, depending on the forms 
of capitalist farming), so as to assure productive efficiency for lower 
unit costs o[ production . 

Let us consider now, in contrast, family farming. The lack of 
wage labor anel of the corresponding category of wage incarnes reflect:, 
specific market relations, differen t Iram the commercial relation 
characteristic of capitalist farming. To be more specific, the assump
tion of • profilability valid for capirnlist farming is not establishcd 
for farm ing, ar rather, family farming does not presuppose capitalist 
profit as a fixecl category, detremined by the relation between the 
profit rate and the amount of capital invested. This does not occur 
because family farming does not utilize the means of production and 
of subsistence, acquired both inside and outside the market, but 
because these means of production and subsistence, even when 
acquired in the market (ar rather, even in the case of the family 
farm with a clearly commercial orientation), do not have an 
autonomous social existence, separate from the labor force, as occurs 
in capitalist farming, and therefore the production does not become 
a mere i11sta11t of the value of capital. Consequently, farming is not 
subject to the sarne capitalist rationality ar, put differently, does 
not unelergo the sarne type of decision, at the economic system 
levei, which is imposed on capitalist farming.�8 

ln analyzing the "family farming/capitalist farming duality" as 
defined previously, it is appropriate to re-state anel carefully examine 
severa} basic concepts presented previously in another study. :io 

. . The fundamental notion of the analysis is that the differential
conditions of ownership and access to the means of production 
which characterize the relative placing of petty producers and 
capitalist producers in the agrarian structure, determine production 

10 rcmcmbcr, howcver, 1h:11 even in lhis more complex form 1here exisls a 
relationship bctween any single capi1alis1 produc1ion (capi1al) and lhe 101al 
Conned by 1he other eapitalisl produclions (01her capitais). This relarionship 
nccessarily follows from lhe capilalist character of production; irs absence is 
contraclictory to thc \"ery nature of capitalist production. 
!!8 ,vc do not intend 10 adopt Chayanov's "1heory of lhe peasant cconomy", 
1he basic elemenls of which are incorporated into much of current neoclassical 
li1era1ure. Cf. D. Thomer et alii (cds.) , Tht: Tlieory of Pea,ant Economy 
(Homc,oood, Ili.: Richard D. lnvin, 1966). For a critique of this 1heore1ical 

approach, scc J. Ennew el alii, "Peasan1ry as an E_conomic Category", in Journal 
o/ Pt:a.iant Studie•, ,·oi. 4, n.0 4 Uuly, 1977), pp. 195-!122, and G. Liulejohn, 
"l'easa111 Economy and Society", in D. Hindess (ed.), Sociological Theories o/ 
tlit: Economy (London: Macmillan Press, 1977), pp. 118-156. 
!!O Gerv:lsio Castro de Rezende, op. cit. 
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possihili_ties which are radically different in the respectiv� fonns of
pr?��ctton. _Unl!ke capitalist producers (i.e. the "ot��r s1de of the
com of the1r l11storically detennined privileged condmons) for the 
pet�y producers, production options do not include crops ?r other 
agr1cultural activities which, like sugar cane, cocoa or hvestock, 
presuppose more favorable natural resources and a better endowment 
of the means of production. This includes means of subsistence 
necessary in cases, such as cocoa, which involve a longer period of 
production. Only activities such as roçado farming which takes 
place under more primitive technical conditions, has a short growing 
cycle and can be planted on lowergrade soils, adjust both. to
ownership conditions, access to Jand and other means of producuon 
which prevail among small farmers, and to the other structural 
characteristics, to be discussed !ater, of family farming, which also 
helps to explain the limited importance of activities such as sugar 
cane, cocoa or beef cattle raising in this form of production. 

It is appropriate to explain why capitalist farming is not apphed 
to roçado. Consistent with the theoretical perspective which we have 
adopted, it is proposed that thé predominance of family labor in 
this activity is explained by the hypothesis that the incorporation 
of roçado into the sphere of capitalist farming is not compatible 
with the rationality of this form of production, or rather, does not 
produce the ruling profit rate. Jo 

An analysis of the data in table 12, notwithstanding qualifi
cations regarding the way the data was obtained indicates that 
whereas sugar cane cultivation gives a positive profit rate, roçado
farming in the capitalist form would result in a highly negative 
profit rate. 31 The sarne conclusions were obtained in empirical 

ao Note that the hypothesis does not cxclude the possibility of utilization of 
wagc labor as such, but rather assumes that it is not predominant. Wage labor, 
in addition to other forms or utilization of extrafamiliar labor (such as thc 
"exchange of work days"), is found in íamily [arming and even in subsistence 
agriculturc - but this sarne finding shows that this outside labor is limitcd 
to thc criticai stages of the productivc cyclc and for this very rcason (ulfills a 
spccific role, which is that of making a fixed allocation of family labor feasiblc 
durlng thc total ptTiod of lht productivt proct"· Since this form o( wage 
labor prcsupposcs family farming it is clear that it cannot bc regardcd as :m 
indicator of the presence oí capitalin fanning in this activity. ln ordcr for 
an activity to be capitalist, wage labor must be prtdominant, 

31 lt would also be useful to determine if thc positive proíit rate found on 
holdings of more than 100 hectares in an "'equilibrium rate", in thc prcviously 
established scnse of representing the general profü rate or, in more rcalistic 
tcrms, of rcprcscnting the "usual" proíit rate for this production, in thc totality 
of the c�pitalist productions of he Brazilian economy. ln this scnsc, it is uscful 
to mention that its levei approximates that found in othcr papcrs. Sce, for 
exarnple, Claudio R. Contador, Tecnologia t Rtntabilidadt na Agricultura 
Brasileira, Colc�o �elatórios de Pesquisa (Rio de Janeiro: IPEA/INPES, 1975). 
n.º 28, and Gcrv:ls10 Castro de Rczende, of1. cil. 
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analysis conducted for the cocoa region of Bahia, in which the 
sarne calculations could be made based on a direct classification 
o( the enterprises according to the form of production. Since the 
census does not pennit the sarne type o( analysis, we limited our 
study to Pernambuco and Alagoas, where it seems reasonable to 
assume a dose correlation, at least in the aggregate, between farm 
units o( less than I O hectares and family farming (and, also, 
subsistence crops), on the one hand, and holdings o( more than 
100 hectares and capitalist farming (of sugar, in particular), ou 
the other. 

The "profit rate of account" from the table is the result of 
a high calculation in which it is "simulated" that family labor had 
been actually paid according to the market wage. ln conceptual 
terms, Y is the "net incarne", obtained by subtracting actual 
expenditures on wages, seeds, (ertilizers, taxes, depreciation, etc., 
from the gross value o( production; where L

1 
is the total amount 

of labor (in man-years) o( the family group and K is the value of 
the means o( production used. 1( w is the market wage, then Te, 

Y -·w.L
1 the "computed profit rate" is obtained by the formula 

K 
lt is clear that the greater the importance o( wage labor in an 
agricultura! activity, the more this computation will produce a rate 
which approximates the actual profit rate. However, the greater 
the importance of family labor, the more T

0 
represents the profit 

rate which would result if the corresponding crop had been produced 
using wage labor, obviously assuming the sarne technical levei and 
productivity o( the two types of labor. 

ln this case, however, this computation should only be an 
estimate, given the assumptions made (see the footnotes for table 
12). Note first that the diHerence in average wage berween holdings 
(hardly campatible ·with reality) may reflect a problem in the 

calculation of this wage, since, for the quantity of "temporary" 
wage labor, it was allowed to take half the number of these "em
ployees" recorded on the date of the census, on the hypothesis 
(arbritrary) that these employees would work only half the year, 

whereas "permanent employees" would work the entire year. It is 
probable that for the smaller farms this hypothesis of calculation 
may Iead to an overestimate of the quantity of wage labor within 
this fonn and, therefore, to an underestimate of the actual wage 
paid. On the other hand, since the average wage obtained in each 
size category was used to estimate the amount of wages which would 
correspond to family labor, it is clear that the underestimate of 
this wage involves an overestimate of the computed profit rate in 
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family farming. Second, in arder to quantify family labor, an 
underestimate was adopted through the exclusion of women and 
children less than 14 years old, given the findings of part-time 
employment. It cannot be determined to what extent this procedurc 
succeeds in compensating for the omission, in the empirical analysis, 
of seasonal wage labor on the part of small-scale proclucers in 
addition to the possibility of the multi pie counting of these producers 
in the censos survey. Third, the very concept of profit rate of account 
implicitly assumes that one man-day of family labor corresponcls, 
in terms of productivity to one man-day of wage labor, which is 
the case only if the duration and the intensity of the day of labor 
are the sarne. Notwithstanding ali these reservations and in view 
of the _great magnitude of the differential, the results appear to 
constitute convincing proof to support the hypothesis, whose 
proposition is based on a previous empirical segmentation framework 
which can hardly be explained in other terms. 

Since it is acknowledged that the average wage is barely adequate 
to satisfy the subsistence needs of the labor force, the fact that 
a l�vel of incarne lower than this wage levei has been founcl in 
family farming could perhaps be considered in itself proof that 
family farming is actually "subsistence agriculture". This is a type 
of agriculture whose production, whether ar not traded on the 
inarket, is limited to the satisfaction of the subsistence needs of 
the famiiy, often failing to satisfy even those. It is interesting to 
note that this conclusion linking "subsistence" agriculture to family 
farming is reinforced by the great importance of subsistence crops 
(roçado) in the economic activity of family farming (i.e. basic 
food crops, which are directly consumed) . Since this characteristic 
of "subsistence" is a predominant theme in discussions on the 
agriculture of the Northeast, it will be analyzed here from severa! 
viewpoints and we shall present a critique of the approaches which 
have tended to disregard the role o[ agrarian structure. 

Behavioral and cultural norms have often been designated as 
th.e _origin of this characteristic of petty farming (or rather of this 
forro of family farming in the context of the petty capitalist farming 
duality) . 32 The contrary is true, however: this characteristic is 
actually the �esult of a structural limitation itself caused by . the

�2 For a non-critical reference to these approaches of "subsistence agriculturc", 
sce E. R. A. Alves, "An Economctric Study of the Agricultura! Labor Markct 
in Brazil: A Te.si oi Subsi!tcn·ce and Commcrcial Family Farm Modcls", Ph. D. 
thcsis. (Purduc Univcrsity, 1972), partially rcproduced in E. R. A. Alves and 
G. E. Schuh, "Agricultura de Subsist�ncia: Teste de um Modelo de Equilfbrio 
Subjetivo nas Condições do Brasil", in J. Pastore (ed.) , Agricultura e Desen
volvimento (Rio de Janeiro: APEC-ABCAR, 1973). 
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subordinate relationship of small-scale farming vis-à-vis the clominant 
forces in the agrarian structure. 33 

There are researchers, however, who seek to explain a varied 
range of features, such as the reputed resistance to innovations, the 
diversification of productive activities, the preference for activities 
whose products which can be consumed on the farm (and even more 

1-

2-

Table 12 

The Brazilian Norlheasl: Profit Rate of Account by 
Farm-Size Category 

"Net Incarne" Profit 
Size Category per Employed Average Rate of 
(by hectares) Male in the Wage• Accountª 

Family• 
(CrS) (CrS) (%) 

Pernambuco 827 1,462 (-) 10.0 
Less than 10 S29 996 (-) 24.6 
10 1- 20 906 1,048 (-) 2.7 
20 1- 100 1,156 1,242 (-) 0.9 

100 1-- 500 3,107 1,580 3.2 
More than 500 17,022 1,675 5.8 

Alagoas 1,059 1,583 (-) 6.4 
Less than 10 408 1,035 (-) 32.0 

10 1- 20 777 1,179 (-) 7.4 
20 1-- 100 1,542 1,360 1.3 

100 1-- 500 6,750 1,733 6.4 
More than 500 46,380 1,836 12.9 

SOURCE: 1970 Agricultura! Ccnou1. 

bDepreeintion wna not dcductcd. Tbo dcnominalor con.,i1lo of only malee at 1 .... t 14 yean, old

Wngo m:pcnditurt?.!I divided by the number oí permancnt emplo1,•eca added to hall tho numbtt of tc.m
porary cmployccs. Includea only malea at lea.ot 14 yean, old. 

ciTbe num�rator ia tbe "net incomeu minua tho amount imputed to employed family mcmbera (onb• 
malea at leut 14 yeara old) given by thc computcd a,·eraa:e wagc for tbe reapectivc ai1a ela.as. The 
danominator ia the total 11,·alue or a&!leUI"' (including "alue o( the land). 

33 Sce Gerv,hio Castro de Rezende, op. cit., for an interprctation of thc 
relation r. < r (whcrc .-. is thc profit rate of account and r is the average 
rate of profit) as a structural condition of existence of family farming in this 
agrarian structure, as well as the argument that, over time, the income per 
petty produccr is limited to a maximum given by thc algebraic symbols w + rk, 
wh•!re w is the wagc levei in force and k is thc relation of the va)ue of the 
means of production/manpowcr, both utilized in family farming. The wagc 
levei is determined by the cost of reproduction of the labor force, so we may 
conclude that the standard of living of the wagc laborer is a limitiag factor 
in lhe determination o[ incarne in family farming. 
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so, those which can be stored, such as manioc) , u seasonal wage 
labor, avoiding formal creclit, 3

r; etc., in terms of decision-making 
characterized by a substantial degree of ··aversion to risk" on the 
part of petty farmers, giving rise to the slogan: "subsistence first", 30 

Two criticai observations should be made with regarei to this 
literature. The first is that if the structural limitation of family 
farming is explicitly introduced into the analysis (and it is thus 
clarified why petty farmers remain subject to the primacy of subsis
tence) we may postulate another slogan: "subsistence only", which 
transfers the issue to the levei of the agrarian structure. 

The second observation is still more important. A crucial 
dimension of family farming is lost from sight when its analysis is 
reduced to the "subsistence first" principie. It should be observed 
that this principie implicitly assumes that subsistence can only be 
attained through family farming. 

This is untrue, since there exists a labor market both in 
agriculture and in urban areas. It is actually the "survival as a 
petty farmer first" principie which is the most a pplicable, as i t 
defines a given socio-economic category. ln other words, it is not 
a matter of a mere physical-biological, or natural reproduction 
(recognizing, naturally, the social and historical character of family 

'"subsistence needs'") . Reproduction is not being threatened, since 
it can be satisfied under different socio-economic conditions (in
cluding wage labor), but rather social reproduction, through which 
the existence of the family as a social entity is materialized, inte-

at ln the words of a petty farmer, "(manioc) is the only crop which waiu 
for the needs of the people"'. Cf. B. A. Hcredia, op. cit., p. 51. Thc ability to 
be storcd, as well as other a11ribu1es of manioc which make it a crucial crop 
in the cconomy of small-scalc farmers, are discusscd by B. A. Heredia. op. cil., 
pp. 60-61, 140 ss., and A. W. Johnson, Sharecroppt:rs o/ lhe Sertão (Stanford: 
Stanford University Press, 1971) , p. 55. Also sce the characterization of manioc 
as a "subsistence" activity in W. S. Saint Jr., op. cit., pp. 49-64. These charac
tcristics of manioc are [ully acknowledged in world-wide literature. See University 
of Georgia Tcam, A Lileralure Revit:w and Rest:arch Recommendalions on 
Cassava (AID Contract no. csd/2497, March, 1972). On Lhe other hand, the 
ccnsus confirms this aspect, since the harves1 of manioc in the Northeast is 
distributed through out the year; this is not the case, however, for lhe States 
of Rio Grande do Sul and Santa Catarina. 

aG B. A. Hcredia, op. cil., points to the existence of this "escaping" from 
formal credit on thc part of peuy farmers. The relation of lhe production with 
the market, given the primacy oi subsistence, is well characterizcd not only in 
said thesis, but also in the work of A. Garcia Jr., op. cit. 

ae A good example of this litcraturc is found in G. L. S. Dias and n. M. A. 
• Salomon, '"O Processo Decisório na Agricultura de Baixa-Renda", a paper
presented at the I.º Seminário de Modernização da Empresa Rural (Rio de
Janeiro: Centro de Pós-Graduação em Desenvolvimento Agrkola, Fundação 
Cctulio Vargas - EIAP /SUPLAN, May, 1977). 
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grating and forming a historically determined structure of social 
relations of production. 37 

Once the social aspect of family fanning is acknowledged, 38 

the participation of petty producers in the labor market in the 
form of seasonal wage labor, can be analyzed in a more s.itisfactory 
manner. This participation can be interpreted as a "strategy" or 
recourse of socio-economic reproduction of the petty producer, 
following the example of, and to the sarne extent as, other dccisions 
taken at the household levei. 30 Goi ng further, it should be clarified 
that such "stategy" is also in itself contradictory to family farming, 
objectively manifested in the fact that the decision, is only taken 
as a last ,·esorl. It is only taken when, due to the precarious nature 
of small-scale farming conclitions, for the family's subsistence needs, 
only wage labor can render viable the major objective being 
threatened, which is, the reproduction of the social condition of 
petty farmer. 40 ln this sense, seaso�al wage labor is actually not a 

37 It is intcrcsting 10 observe that F. Sá Jr., op. cit., not only bases his 
conccpl of "'subsislencc agriculture" in terms of non-commercial production of 
self-consumption, but in1erpre1s the large expansion of family farming in thi, 
Northeast as a result of "'reccss of employment leveis in the capi1:1list activities• 
of the economy" (p. 9!!) , absorbing lhe labor which "'cannol be employed in 
the more capitalist ac1ivi1ies of the economy" (p. 92) . h may reflect an 
"economic rcgression", in which the function of surplus labor :ibsorption is 
"transferred to farm units oriented to regional consumption'" (p. 94). ln short, 
lhe family fane is a "'residue", Clearly, the social character of family (arming 
escaped lhe author, and it is significant lhat his analysis relate lo the period 
1950-65, but makes not a single reference 10 lhe social and political movements 
of the Peasant Leagues, a phenomenon of great importance in lhe recent history 
of 1he Northeasl and which could, perhaps, be interpreled as in political action 
of peuy farmers for the specific purpose of breaking lhe s1ruc1ural barriers lo 
their conditions of production, through agrarian reforra. 
38 A complete specification of this social con1ent is heyond the limitations of 
this paper and involvcs issues such as the nature of lhe class of petty farmers, 
the ideology inherent in this form of production, etc. For illustrative purposes 
only, one can refer to the notion of "'bondage" associated with wage labor, which 
was idcntified among family farmers of lhe Maranhão frontier by O. G. Velho, 
op. cil., pp. 129-131, or lhe interpretation o( family farming in the Caribbean 
as a form of "'resistance 10 the domina1ion of the plantation", Cf. Sidney Mintz, 
"'The Caribbean", in Daedalu.s (1974), particularly pp. 61-62. 
30 The suggestion of this perspectivc of seasonal wage labor is found in J. S. 
Leite Lopes, "'Notas Critic:is ao 'Desemprego e Subemprego no Brasil' ", in 
Dados, no. 18. 
40 R. R_ Ringuclct, "'Migrantes Estacionales de Ia Region dei Agreste dei Estado 
de Pernambuco", Masters thesis in Social Anthropology (Rio de Janeiro: Museu 
Nacional, 1977), refers 10 a contras! between labor in subsistcnce fanning 
("labor on whal is mine") and wage labor ("outside labor", in contras! to 1he 
internai labor of controlled production) (cf. p. 6!!). ln an extremely meaningful 
way, this author points out that this con1rast is found more in wage labor in 
the Agreste rcgion, whcreas in the Zona da l\ftJla "lhe situation is more 
anonymous and allows the agr,,ste farm 10 remain 'uncontaminated' and allows 
lhe corumba to rcmain as autonomous producer on the farm" (cf. p. 86) . 
The "preference" for wagc labor in the Zona da Mata is also referrcd to in 
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"strategy" ora "recourse", but is imposed, that is, it is nat dependent 
upon the will of the pcny farmer. Upon becaming a necessary 
assumption of family farming, the "accasianal" ar "temparary" wage 
makes social existence as a petty farmer possible only insofar as 
social existence as wageearner accurs simultaneously. 41 

The neoclassical perspective loses sight af this character of 
compulsion presem in seasonal ,vage labor which is then interpreted 
as an objective expression of a "ratianal chaice" an the part of 
the petty farmers, or rather, it is suggested that partici pation in 
the labor market is the result of an equalization af the marginal 
productivity of family labor at the wage which can be obtained in 
the labor market, which is defined as its "apportunity c ost". 

Note, first that empirical support af this hypothesis has not 
been found, H as one would have expected, in view of the fact that 
this participation is closely associated wi th the minifúndio. As an 
analytical perspective of the phenomenon, its basic errar lies in the 
underlying premise of "rationality", which implies the equalization 
of the two activities of labor, assuming that the family allocates 
.its labor in such a way as to maximize the incarne fram its tolal 

activity. ◄3 Such "equalization" represems denial af the specific social 

interviews rcportcd in A. Garcia Jr., op. cit. Ringuelet also illustr:ites that the 
conditions o[ autonomous production of thcse corumbas are extremely precarious 
(as also shown by A. Garcia Jr.). Also sce Gervásio Castro de Rezende, op. cil., 

for a dose association bctwcen seasona) wage labor and mini/lÍndio in the 
cacoa region. 
41 Since we havc this rclation in view in the labor market, the family farmer 
in this agrarian structure can be rcferred 10 as a "semiproletariat". Cf. A. 
Carten, '"Valar de la Fuerza de Trabajo y Formas de Proletarización", in Revista 
Latinoamericana de Sociologia, no. 1 (Nueva t.poca, 1974) . Also see S. l\fintz, 
'"The Rural Proletariat and lhe Problem of Rural Proletarian Consciousness", 
in T/Je ]ournal of Peasanl Studies (April, 1974), in which the author, referring 
to this lype of [amily farmcr who also works as wage laborer, suggest that he
should IJe considered a '"cultural type ... in a kind of fluid equilibrium" (cf. 
P· 521). Also �e R. Frucht, '"A Caribbean Social Typc: Neither ºPeasant' nor 
'Prole1ari:rn' ", in Social and Economic Studies, vol. 16, no. 3, pp. 285-300. 
42 If onc accepts the calculations, table 12 shows that this equalization actuall_ydoes not take place. The sarne conclusion is obtained, bascd on the analys,s 
af the es1ima1ed production function from a sample covering the entire Northeast, 
in �- 1. Scandizz.o and T. Ilarbosa, "Substituição e Produtividade de Fatores na 
Agricultura Nordestina", in Pesquisa e Planejamenlo Económico, vol. 7, no. 2 
(August, 1977), pp. 367-◄04. Also sec the resulls of the laborious econometric 
anal)·sis or E. R. Alves, op. cit. 
43 T�us, J. N. Bhagwati and S. Chakravarty, '"Contributions to Indian Economic 
AnalysJS: A Survey", in American Economic Review (September, 1969), Supple• 
m�nt, PP· 41-42, do not discu5,5 thcir initial premise in the following formulation: 
.. ( .  • .) if lhe family is taking a decision on overall incarne dcrived from input 
of work-hou�s by lhe family as such (then it follows that) , the opportunity cosi of
ptasant fam1ly labor equals thc wagc". With this premise, they intcnd 10 "use 
rhe theory" lo critique A. K. Sen, '"Pcasants and Dualism with or without
Surplus Labor", in Journal of Po/itical Eco11omy, vol. 74, no. 6 (October, 1966), 



characteristics of these labor activities, and could perhaps be 
interpreted as the result of a transfer of the rationality of the 
proletariat to the petty farmer without simultaneously tr:msfen:ing 
its social and "historical existence. The proletariat's labor,· "isolated" 
as it is from the means of production (and, for that very reason) 
constitutes a commodity which is offered only on the basis of 
paymen t received. (This "rationality" of the proletariat would thus 
assume an absolute, "natural", or rather non-historical character) .
However, there is no reason for an equalization between the results 
of two activities of labor which are objectively, more than mere 
activities of "labor", they constitute social production relationships 
and, for that very reason, take on meanings completely different 
and antagonistic in the perspective of petty farmers. 44 

We shall now illustrate the importance of the agrarian structurc 
in the study of the determination o( the real wage and the profit 
rate in the capitalist sector. From thé analytical point ot view, it 
is appropriate to divide the issue into separa te questions, i. e. (i) a 
question of value, that is, the relation of exchange between the two 
sectors, and (ii) the determination of the real wage, that is, of 
the vector B of quantities of wage-goods. ◄li 

pp. 425-450, which attcmps to jus1ify, but un�uccessfully, lhe non-equalization 
of thc marginal product in family farming at lhe market wage. Also see W. R. 
Clinc, Economic Consequences o/ a Land Re/orm in Drazil (Amsterdam: North
Holland, 1970), pp. 25-27, for another eicample of the sarne difficulty confrontcd 
by Sen, and for thc sarne reason. which is, for nol specifying the social contenu 
of these acti\•i1ies. For other illus1ra1ions from neoclassical literature, see E. R. 
Alves, op. cil.; C. Nakajima, "Subsistcnce and Commercial Family Farms: Some 
Theoretical Models of Subjcctivc Equilibrium", in C. T. Wharton (ed.), Subsu
lence Ag,·iculture and Economic Development (Chicago: Aldinc, 1963); :M. R. 
Roscnzwcig, "Neoclassical Thcory and the Optimizing Peasant: An Econometric 
Analysis of Markct Family Labor Supply in a Developing Country", Discussion 
Papcr no. 72, Rescarch Program in Development Studies (Princeton Univcrsity, 
March, 1977); P. K. Bardhan, "A Model of Growth of Capiralism in a Dual 
Agrarian Economy", in J. Bhagwari and R. S. Eckaus (eds.), Developmenl and
Planning (London: George Allen &: Unwin, 1972). 
H It is intercsting to refer to a possible attempl to preserve the notion that 
the phenomenon is :m expression of a "rational" allocation of family labor, 
maintaining thc neoclassical jargon, through the introduction in the utility 
function of the family, of a "disutility" associated with wage labor, or a 
"prefcrcncc" for autonomous labor, thus "equilibrium" in tcrms of "subjcctivc 
real incomc", It is worth noting, first that in this new formulation, the objective 
di[fercntiation prcscnt in labor activitics, and eicprcssed in "the supervisory 
relationship, in inspection, in paymcnt for time or task, etc., for wage labor, is 
differcnt and contrasts with labor in family farming. It falis beyond the limits 
of thc analysis, in favor of subjcctive represcntations which are not eicplained. 
Sccond, it seems clcar that this ncw formulation, contrary to the previous one 
(or rathcr, negated by the ncw one), cannot be testcd, and therefore is void 

of empírica) contcnt. 
4G This sarne breakdown can be noted in the classical article on dualism by 
W .. Arthur • Lewis, "O Desenvolvimento Económico com Oferta Ilimitada de 
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With regard to the first question, it can be affinned that the 
differential of the profit rate of account irnplies a value (or relative 
price) of the goods supplied by small-scale farrning which is Iess 
than the "price of production" (defined by the inclusion of the 
current profit rate). This corresponds to the production of the sarne 
goods in the capitalist form. It is, in fact, through this differentiated 
process of value forrnation that, at the market levei, the "seg
mentation" of forms of production are established according to 
the activities. If we assume that the vector B of wagegoods is given, 
we may then conclude that, the greater the share of petty farme1s 
commodities in the total rnarket supply of these goods, the srnaller 
1he cost of labor in terms of goods produced in the capitalist sector, 
and the greater the available surplus to be appropriated in the form 
of profit rate. 40

With reference to real wage B, one can consider for criticai 
discussion the "dualist" theory, according to which real wage in 
the capitalist sector ("modern sector") is determined by the levei 
of real income of the small farrn {"traditional" or "subsistence" 
sector), or rather, that the supply of wage labor is "unlirnited" at 
a wage levei given by the real incarne in farnily farrning. However, 
this dualist theory does not specify under what conditions such 
relation of determination takes place. This is a particularly serious 
deficiency, since one cannot assume a "spontaneous" transfer, based 
on "rational" decision-making, since these income categories cor
respond to labor activities which have different and even antagonistic 
socio-economic contents, as can be proven, not only by the previously 
discussed findings of seasonal wage labor, but also in the overall 
historical experience of the "capitalist sectors" of underdeveloped 
economies. 4õ It is especially significant that the dualist theory takes 
the real levei of income in farnily farming as given and thus Ioses 
sight of the relation between the agrarian structure and the limitation 
of the conditions of produc1ion and of generation of income in 

Mão-de-Obr:a", in A. N. Ag:irwala and S. P. Singh (eds.), .A Economia do 
Subdestnvoluimenlo (Rio de Janeiro: Forense, 1969) , pp. 406-456. 
41 This argument wa.s presented previously in Gen-ásio Castro de Rezende, 
op. cil,, and is based on the analytical structure of Sraffa. See P. Sraffa, Produc
lion o/ Commodilie, by Means o/ Commodilies (Cambridge: Cambridge Univer
sity Press, 1960). (ln passing, it is fitting to allude to an interesting conclusion: 
production function analyses can contain specifica1ion errors for not capturing 
lhe effect of this differential law of value, allributing it, erroneously, 10 diffcrence 
of productive efficiency; a typical example of analysis, which can contain this 
errar of specification is found in P. L. Scandizzo and T. Barbosa, op. cil.) 
47 Sce Gen-:lsio Cauro de Rezende, "Planta1ion Systems, Land Tenure and 
Labor Supply: A Historical Analysis of the Brazilian Case with a Contemporary 
Study of the Cacao Regions", Ph. D. ThesiJ (Uni\lersity of Wisconsin, 1976) . 
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family farming, on the one hand, and the formation in this sector 
of a labor source for capitalist farming. 48 

5 - Final Remarks 

The more general theoretical perspective to which this paper 
attempted to contribute is the problem of rural employment in the 
Northeast in that it m:mifests slructural production characteristics, 
i. e., its analysis requires the explicit consicleralion of the prevalent
social forms anel of the relative condiLions in which these different
forms of production are linked together. For this purpose, we
presented the spccific analysis of the employment situation and the
determination of rural income in the context of the "duality" of 
family farming/capitalist farming since, as we attempted to illustrate,
employment reflects precisely the relations establishcd between these
two forms of production. We were also able to show the manner
in which this general perspective may be specified in other contexts,
such as that of the cotton/cattle/roçado "complex" in the backlands.
This task, however, will be delegated to a future research endcavor
since it presupposes proper empirical analysis and theoretica]
defini tion.

Several economic policy im plications emerge from this theoretical 
perspectives as well as a critique of the common approach to low 
leveis of employment, incarne and productivity (in the Northeastern 
agricultura} region of Brazil) which attributed these problems to 
limits on technology ar naltlral resoto-ces (climate, soils, etc.), 
disregarding the importance of agrarian structure. However, once 
the various social forms of production are specified, the possibility 
arises of differentiating economic policy instruments accorcling to 
their effectiveness in altering the prevailing structural conditions, 
depending, of course, on the general political conditions. Conse
quently, we can define alternative slrategies of rural development 
for Northeastern Brazil in which the objectives of growht in output 
anel productivity relate in differcnt ways to Lhe objectives of 
employment and distribution of incarne. A policy of aid to family 

48 ln contr:ut to thc dualist 1heory, and having in mind thc his1orical cvidcncc, 
it is pos.siblc to arguc 1hat thc wagc, likc ali thc other charactcristia of 
wagc labor, is not detennincd ouuid� (that is, in the "subsistcnce sector")_ 
but ra1hcr wi1hi11 the proccss of accumulation. ln this new pcrspectivc it i.! 
nccessary to spccify thc historical forros of this accumulation, so as to pcrmit 
thc analysis of social forms of labor which prcccdcd wagc labor, such as slavcry 
and thc "morador sySlcm" in the production of sug:ir canc. h is also possiblc 
to intcgratc thc actual objcctivc conditions of production and appropriation 
of income in family farming as well as lhe subjcctivc opinions of family farmcn, 
into this analysis. On this subjccl, sec Gervásio Castro de Rczendc, "Plantation 
S)"stcms ... '', op. cit. 
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farms obviously enables policy makers to attack the problem of 
rural employment in the Northeast at its source, anel thereby avoiel 
a traele-off between growth in production anel procluctivity anel 
absorption of labor by agriculture. It is important to note, however, 
that "to aiel family farms" means to alter their structural conelitions, 
which pressuposes a compatible political framework, given that, in 
the "duality context", these structural conditions are also capitalist 
farrning conditions. ln other contexts (such as the backlancls and 
the cotton/cattle/roçado "cornplex") these are also conditions of 
the economic, social anel política) base of large lanelowners, merchants 
anel money-lenders. lt is this very interconnection of proeluction 
forms and antagonistic interests of socio-economic groups which 
renders the alternative strategy of "modernization" (presently 
adopted by the Government) , by reason of the instruments utilizeel 
(such as subsidizeel rural creclit, incentives for the utilization of 
"modem inputs", etc.) a reinforcement of existing structural con
ditions, discriminating against petty producers. ln this sense, it 
contributes to the weakening of the capacity to absorb labor into 
family farrning. lt is noteworthy that the utilization of an occasional 
increase in clemand for wage labor may not be justifiecl (through, 
for example, incentives for laborinlensive techniques) in order to 
define a "net effect" of labor absorption, since, as was noted, the 
movement from one occupation to another, involving a process of 
proletarization, is not of a spontaneous nature and, for that reason, 
invo)ves a loss of wellbeing for the petty farmers involveel. �0 Mo
reover, neither is it justified to assume, particularly in certain 
activities anel regions, that the very objectives of growth of output 
anel productivity can be attained. �0 ln the latter case, it is possible 
to say that aid to family farming not only affect directly the objetive 
of employment anel incarne distribution, but appears to be the only 
strategy for the increase of output anel productivity. 

10 Anothcr aspcct which should be considercd is thc scasonality of tbe demand 
for labor. Sce V. Sampaio and J. Ferreira, Emp,,,go " Pobreza RHral (Recife: 
UFPe, 19i7). which cmphasizes lhe importance of this problem in lhe analysis 
of rcccnt structural transformations in the Northeasl. 
GO \Ve are dcalíng hcrc with situatíons in which nol only is thc tcchniquc 
"traditional", but it corrcsponds to detcrmincd social rclations of production, 
such as sharecropping in lhe conon/becf caule/roçado "complcx" in the back
lands, ln lhcmsclvcs, thcy provide thc basi, for 1hc acquisilion of monc1:iry 
incomc by lhe landowner. The intcndcd "modcmization" thereforc may not bc 
viable, since it involvcs not only an "adoption" oi tcchnology but actually a 
changc in thc relations of produclion, beginning by 1he lransformation of the 
vcry cconomic content of thc /a1i/ut1dio. Sce P. L. Scandízzo, "Rcsistancc to 
Innovation and Ecoriomic Dcpcndcnce in Norlhcastcrn Drazil", ,vorking Paper 
RPO: 27S/XIV/I (Washington: World Dank, Oc1obcr, 1974), and Y. Sampaio, 
"Modelo• de Otimiz:ição na Agricultura do Nordeste do Brasil, com tnfasc cm 
Agricultura de Consorciação cm Parceria", Comunicação n.0 39 (Recife: PIMES, 
1!175). 
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Accelerated growth and the labor market: 
brazilian experience * the 

Roberto Castello Branco •• 

Abstract 

This paper analyzes the behavior of the urban labor market during 
a period of substantial economic growth in Brazil (1969 to 197!1) . 
It explores the theoretical relationship between economic growth 
and labor market disequilibria. Empirical eviclence supports this 
hypothesis. A human capital earnings function explains a considera
ble share of the labor earnings variance. Its explanatory power is 
higher and the effect of education on wages is stronger for precisely 
the most clynamic sectors of the Brazilian economy. The empirical 
results suggest, however, that economic growth in Brazil increased 
the opportuniLies for social mobility. 

1 - lntroduction 

This pa per pro poses to analyze the behavior of the urban labor 
market in Brazil during the phase of accelerated economic growth 
between the late 1960's anel the early 1970's. Two phenomena in 
particular have given rise to the interest which exists in this 

• This paper is based on the author's thcsis, CTt!scimento Ace/uado t! o Merca
do de Trabalho: a Experilncia Brasilefra, which was presemed in ]une, 1977 
to the Escola de Pós-Graduação em Economia (EPGE-FGV), for his Ph . D. 
in Economics. 

Thc author wishes 10 exprcss his gratitude 10 Carlos Langoni, chainnan of 
his thesis commillec, for his most valuable orientation and friendly cncourage
ment. Hc also cxtends his thanks to Arnold Harberger, José Júlio St,nna, José 
Luiz Carvalho, Jcssé Montello and Antônio Carlos Lcmgruber for thcir criticism 
and suggestions. He also thanks thc Serviço Nacional de Aprendizagem Comercial 
(SENAC) , for the financial support granted. Any crrors which ma) remain 
are cmirely the amhor's responsibility. 
•• Professor of Economics, Escola de Pós-Graduação em Economia da Fundação 
Gettllio Vargas. 

81 



analysis. They are as follows: a) the systematic rclation between 
economic growth anel income distribution; b) the urban sector o[ 
the Brazilian economy has registered the most significant increases 
in thc disparities o[ relative incomes . 1 

ln a context of rapid economic growth, as quantitative aml 
qualitative transformations take place in the productive structure, 
an increase in the share of output of the more advanced technological 
sectors should logically provoke a sharper expansion in the demam.l 
for the services of more highly qualified workers. Given the present 
Jack of skilled human resources in Brazil, our hypothesis suggests 
that this situation contributed to a disproportionate increase in 
the earnings of those individuais with a greater ability to efficiently 
perform the more complex tasks required by the modernization of the 
economy. 

This paper will thus give emphasis to the imbalances which are 
associated with the fuctioning of impersonal market forces, and 
sharpened by Government intervention in economic affairs. 'vVe shall 
simuhaneously underscore the transitory nature of these disequilibria 
and attempt to identify those factors which act to correct them. 

1n economic literature, it has been suggested that labor market 
disequilibria result from an institutional process established to 
protect the capitalist system through the creation and maintenance 
of an occupational structure characterized by rigid hierarchical pat
terns. The forecasts based on these assumptions are quite pes
simistic, warning of trends toward economic stagnation, permanent 
segmentation o[ the labor market, and a nearly complete blockage 
of social mobility.� 

ln the final subsection, following the analysis of labor force 
wage inequality, we will attempt to determine whether such 
opportunities expanded during the period in question (l 969 to 
1973) . As opposed to the segmentation hypotheses, the modem 
economic growth theory leads us to anticipate that the diversification 
and complexily acquired by the occupational and organizational 
structure contributed to the intensification of the social mobility 
process. 

This paper has bcen organized as follows: 
ln section 2, we shall describe the principal arguments con

cerning the impact o{ economic growth on the behavior of the labor 
market. 

ln section 3, the effects of investments in human capital on 
individuais' eamings are discussed. The two basic forms of invest
ment considered are: a) formal education; and b) on-the-job 

1 ln this reg:ird, scc Langoni (1973). 
2 For an analysis of labor markct segmcntation thcorics, scc Cain (1976). 
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trammg. '\,Ye derive the earnings íunction used to estima te returns 
to these investmems and to explain individual wage clifferences. 
ln addition, the controversies on these moclels' limitations are sum
marized and the data utilized in the empirical section of this stucly 
are describecl. 

ln scction 4, the earnings function is estimated for the urban 
sector and disaggregated for the 28 subsectors into which it is 
divided. Subsequently, we again disaggregate the urban sector into 
three major subsectors for the purpose of identifying the nature 
anel intensity of the disequilibria with greater clarity. 

ln section 5, we shall analyze the contribution of economic 
growth to social welfare, within the limits imposed by the use of 
cross-sectional data. For this purpose, we analyze the situation 
encounterecl by participants in the labor force and the bahavior of 
real wages over time . 

Finally, section 6 is a summary of the principal results obtained 
and their most significant implications . 

2 - The impact of economic groivth on the labor 
market 

Economic growth does not imply a state of equilibrium, but is 
rather characterized by frequent disequilibria . 

The maintenance of a self-sustaining process of economic growth 
depeneis upon the continuous emergence of l1igher lucrative new 
investment opportunities. These opportunities are, in turn, produced 
by a combination of factors, of which the most importam include 
the incorporation of natural resources and the introduction of 
technological innovations. 3 

lnvestment opportunities are not uniformly distributed. Likc
wise, they are identified in several ways and their effects are cliverse. 
The dynamics of economic growth therefore tend to generate incarne 
disparitics manifested on the sectorial, regional and personal leveis. 
lt should be pointed out that this occurs independently of the 
institutional base on which the economic system operates and as 
we shall see, Government intervention can contribute to the creation 
or intensification of disequilibria. 

The differentiated trencls of the economic sectors is particularly 
determined by the differences in their capacity to generate and 

3 ln the more advanccd sragcs of thc gTI>Wth process, technological progress 
tcnds to acquire grcatcr degrees of importance as a gencrating source of 
invcslmcnt opportunitics; it íacilitales lhe discovcry of and cconomic utilization 
of natural resourccs. 
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absorb technological innovations and by their incarne elasticities 
of demand. This, as we know, is confinned by extensive empírica} 
evidence which records considerable transformations in their econo
mic structure parallcl Lo the growth in real incarne of the country. 4 

One of the clearest trends is Lhe decrease of agriculture's relative 
share in the total output of the economy, which is basically 
compensated by the increased share of industry. This reflects the 
clif{erences between the income elasticities of demand for the 
products of these two sectors. ln the case of Brazil, given the 
importance of the locational aspect of the absorption of technological 
innovations by agriculture, the strategy of importing techonological 
packages contributecl to the acceleration of this process. 

Disequilibria associated with growth also appear within the 
major sectors of the economy. ln view of the low technological 
levei of Brazilian agriculture, this sector's performance is charac
terized by considerable variance in growth rates, which are deter
mined by fluctuations in climatic conditions. 5 Disequilibria within 
this sector are thus largely aleatory, making long-term trends in 
the production structure more difficult to identify. 

lndustry, however, exhibits quite clear long-term changes. 
Research findings indicate that the chemical, transport equipment, 
electrical equipment, machinery and metais industries considerably 
increased their share in the composition of Brazilian industrial output 
in recent decades. 0 ln compensation, the rela tive importance of 
the so-called "traditional" industries (textile, food, clothing, etc.) 
was significantly reducecl. 7 Such modifications in the procluctive 
structure had been foreseen, since there were upward shifts the 
relative positions of those branches of industry having the greatest 
technological contem and whose proclucts coincidentally possessed 
higher incarne elasticities of demand. 

Changes in the tertiary sector are not quite as in agriculture 
and industry. lt is still possible, however, to identify the subsectors 
which have undergone relatively more rapid expansion in reccnt 
pcriods, such as financial institutions and electric energy services, 
which experienced considerable technological and organizational 
transforma tions. 

� ln this rcgard, see Kuznets (1966) . 
G For thc pcriod 1948-1977, the variation variability (standard dcviation/ 
avcrage) of the annual cxpansion rate of the agricultura) sector wa� 84%, in 
contrast with 51 % for thc manufacturing industry. 
8 ln this rcgard, sce Langoni (1975) , chap. 4. 
7 Following Schults (1964), we define traditional industry as that in wbich 
productivity is low or grows more slowly. 
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One of the results of the unbalanced growth of the economy is 
that the clerived demancl for labor does not occur in a uniform 
maner. ln view of the complementarity beLween modem physical 
capital and human capital, there is a clisproportionate increase in 
clemand for the services of workers having better professional 
qualifications. 8 

Nevertheless, we must consider the bchavior of the actual labor 
supply, which is relatecl to two interdependent components, quantity 
anel quality. ln Brazil, high birth rates in previous decades resulted 
in rapid population growth. 0 As can easily be perceived, for a given 
levei of family incarne, a greater number of children will mean 
lower per capita expenditures on health, nutrition anel education, 
which are extremely imporlant factors in the formalion of the 
productive capacity of individuais. Furthermore, higher birth rates 
tencl to occur precisely in the poorer strata of the population. Thus, 
intense demogrnphic expansion resulted in an oversupply of unskilled 
inclivicluals, which im peded the ad justment of the labor market, 
particularly when the economy underwent profound transformations. 

ln further reference to the labor supply, a fundamental aspect 
is relatecl to the difference in elasticities. lndeed, given the minimum 
time required for appropriaLe labor training, the elasticity of the 
supply of skillecl workers is relatively low, which also aggravates 
wage inequalities throughout the process of economics growth. 

lt is also possible to anticipate the widening of wage differ
entials between the diverse economic subsectors for individuais with 
approximately equal skill leveis. With the acceleration of growth 
and the consequent disparities of expansion rates, the demand for 
a given labor category obviously tends to develop in a differentiatecl 
form among subsectors. Given the high costs of mobilily and the 
imperfections in the access to information, the logical consequence 
is the increase in the earnings differentials. 

ln this respect, it is important to point out that those individuais 
having attained higher educational leveis avail of greater opportu
nities to benefit from the disequilibria. Education, besides directly 
facilitating increasecl productivity on the market, develops in 
individuais the ability to perceive anel adapt better and more rapidly 
to economic changes; this has been confirmed by the empirical 
evidence furnished by a series of studies conducted for various 
countries. 1

º This ability assumes crucial importance in a developing 

8 For empirical cvidencc on 1he complemen1ari1y of physical and human 
capital, see Fallon and Layard (1975) . 

e For data on lhe demographic expansion in Brazil, see Kogut (1976), Table 
22, p. S9. 
10 ln this regard, sce Schulu (1975). 
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economy, in which these changes are more frequent, since it permits 
those with higher leveis of formal education to exploit wage 
disequilibria through job changes. 

As the Brazilian economy envolved in clisequilibrium (reflecting 
the market forces at work) institutional interventions seem to have 
reinforced labor market imbalances. The industrial development 
policy implemented after World War II was implicitly based on 
the concept that the accumulation of physical capital was the only 
importam source o( economic development. 11 Consequently, it was 
generous in the concession of subsidies for the utilization of this 
factor. Thus, distortions in the relative prices of production factors 
made the importation of technology profitable from the private 
point of view without creating the need to significantly adapt to 
the country's prevailing conditions. 12 The new innovations were 
adopted due to the relative scarcity of factors from developecl 
countries. They were relatively intensive in the use of modern 
physical capital and skilled labor, thus increasíng the pressures 
exerted upon the labor market. 

ln short, it can be presumed that the combíned action of the 
above-mentioncd forces influenced the transitory rise of relative 
earnings differentials in favor of individuais with better professional 
qualifications. 

3 - Investments in human capital and wages 

3.1 - Derivation of the human capital earnings function 

ln view of the hypotheses formulatecl on the relation between 
economic growth and the labor market, investments in human capital 
probably perform an im portant role in the explanation of the 

11 Even in 1964, the PAEG (Government Plan for Economic Action) baseei 
their projections on a model of the Harrod-Domar type: . . . "ln thc Brazilian 
case, in which the population is growing currently at a rate of 3 .5% annually, 
with lhe incremental relation capital/output cstimated at 2.0, and dcprcciations 
rcaching annually about 5% of gross prodnct, a gross rate of investmcnts of 
12% annually would be nccded 10 make the real gross product grow at least 
at Lhe sarne rate of demognphic cxpansion" ... ln this rcgard, sec Programa 
dt! A.ção Econdmica do Gov•mo 1961-66, Ministério do Planejamento r: Coorde
nação Econ6mica, May 1965, chap. II, section 2.3. 
12 This does not mean that domeslic industry uses the sarne relation betwecn 
the factors as industry in the country exporting the technology. Actually, since 
real wagcs in Brazil are certainly lowcr than those in effect in thc developed 
countrics, Brazilian firms ought lo encourage some adaptation throup;h more 
labor-intcnsive employmen1 in auxiliary operations, such as storage, cleaning. 
administralion, etc. 
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differences in individual wages. \\Te shall proceed, then, lo thc 
derivation of the human capital earnings function, developed by 
Mincer (1970, 1974) and Becker (1975). 

\\Te shall consicler the following variables: 

e, = cost of investments in human capital (primarily formal 
education anel on-the-job training) in cruzeiros, in a given 
period t; 1ª 

E, - wage potential in period t, or rather, the wage which 
the individual would reccive if hc were to devote his 
time to working ·without sacrificing part of it invest in 
human capital; 

W, = E, - C, = the net wage received for period t, which 
approximates the observed wage insofar as 
the direct costs of investments in human 
capital are Iower; 

K, 
e, 

E, 
the ratio between investment costs and wage 

potential, which is interpreted as the fraction of 
time which thc Iaborer devotes to the increase 
of his stock of human capital in period 1. 

Considering that the potential wage in a specific period consists 
of the potential wage of the previous period plus returns from 
investments in human capital made in this period, the cquation 
can be writtcn as: 

(1) 

where: 

r• internai rate or return to investments in human capital, 
assumed to be the same for any period of time. 14 

13 The exprcssion "'on-1hc-job lraining" has a broad rncaning hcrc, cncornpassin� 
the lraining conduc1cd lhrough formal prograrns, and informal training. which 
involvcs the acquisi1ion of usdul skills and knowlcdgc through the pc1fonnanrc 
of 1asks at the placc of work. "'hat is important is its csscntial charac1criuic 
rcprcscn1cd by costs incurrcd by crnploycc and/or employcr in thc ci.:pcctalion 
of fu1urc g:tins in productivi1y. 

H Minccr (1974), ch•Jil· 1, p. 9-11 proves 1hat this is an internai rate oi 
rctum or, rathcr, 1hc d1scoun1 rale which equalizes lhe prcscnt valuc of cosu 
and bcncfiu dcrivcd from invcstmcnrs in hurnan capital. 
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By mathematical induction, equation (1) can be rewritten .is: 
' 

E1 = E0 
(1 + r• k1

) ... (1 + r• k1 ) = E0 II (1 + r• k;) (2) 
;-1 

Knowing that the term r•k, is small, when we apply logarithms 
to (2) we can apply the equivalency between log (1 + a) and a 
when is a number of small magnitude and obtain: 

1 

1og E1 = log E. + I: r• k; (3) 
;-1 

Now drawing the distinction between investments in formal 
education and invesunents in on-the-job training, we may rewrite 
equation (3) as: 

• 1 

log E1 = log E
0 + r. I: k; + T I: k; (4) 

;-, j-6+1 

where: 
r. - priva te rate of return to in vestmen ts 1n education. 
r private rate o[ return to investments in training. 15 

One of the roain implications of the analysis of the optimum 
allocation of investments in human capital over a lifetime is that 
it is anticipated that these investments will decrease with age. 10 

Two fundamental reasons are responsible for this prediction, as we 
presem below. 

First, since life is finite, postponing investments in human 
capital reduces the current value of its marginal benefits. Further
more, since time is an important input in the formation of the 
individual's stock of knowledge, the marginal costs of these invest
ments should increase with age. This would not hold as true only 
in the case where investments in human capital increase the capacity 
to absorb new skills and knowledge more than the capacity (pro
ductivity) to perform tasks in the labor market. 17 

15 Thcrc are reasons to assume a priori diflerenccs between the ni:ignitudcJ 
of thesc rates. Non-pccuniary returns to formal cducation, a greatcr volume of 
public subsidies to cducation and a lcsscr clegrcc of uncertainty associatcd 
with investments in training, due to the improvcd knowlcdge of the individual 
of his capacity and mo1iva1ion, are severa! of thc rcasons listed by Mincer (1962) . 
10 ln this regard, sce Ben-Poralh (1967). 
17 Tests conducled by Ben-Porath (1970) and Lazcar (1976) support thc 
opposite hypothesis, that is, that bcginning ai a ccrtain stagc, investmcnts in 
human capital contribute relativcly more to inaease productivity in the markcr 
1han to absorb ncw skills and knowlcdge. 
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Therefore, the shifts over time of cost and marginal benefits 
curves explain the concentration of investments in human capital 
at the beginning the life span. On the other hand, the existence 
of a fixed factor in the production of human capital (the capacity 
to absorb knowledge) determines a positive inclination for the 
marginal cost curves within each period, and explains why the 
investments tencl to be distributed throughout life. 

Nevertheless, the decrease in investments is not necessarily 
monotonic. lt is possible that in the initial stages of the accumulation, 
given the reclucecl magnitude of the stock of human capital, ali 
available time is devotecl to the formation of additional human 
capital. This qualification of the Ben-Porath models leads to the 
hypothesis that during the school age phase, the proportion of 
potential wages investcd is equal to 100%. ln other worcls, in 
equation (4) k1 = 1, for O < j � s, which is equivalent to assuming 
that the occasional wages received cluring the school age period 
compensate for direct costs incurred by the individual with invcst
ments in education. 18 

Incorporating this hypothesis into the model, it can be l\TÍtten: 

1 

log E, = log E0 + r. s + r I: k; 
i-•+I 

(5) 

Although this suppos1t1on facilitates empirical analysis, it can 
produce biases in the computation of the rate of rNurn to education 
(r,), as Leibowitz demonstrates (1976). 10 

Economic theory does not indicate any general form for the 
specification of the decline of investments in training over a li[etime. 
Mincer (1974) works with two alternative specifications: one linear 
and the other exponential. We shall work only with the linear by 
reason of the greater mathematical simplicity involved. :?O 

1s An exception 10 this generalization is found in Haley (1973). who explicitly 
aclrnowlcdges that investmcnts in human capital are greatcr during the school 
age period than during the working expericncc phase. 
111 Leibowitz (1976) demonstralcs that, c\'en granting that betwccn individual, 
and bctwcen the ycars of schooling thc averngc valuc of /1 were cqual to one, 
r, can constitutc a biascd esti111a1e of rate of rcturn 10 c:ducation. ln addition, 
if the avcrngc valuc of /1 during school is greater (less) than one, lhe cstimated 
cocfficient r, overes1ima1es {underestimates) the rate of relllm 10 cducation. 
20 On thc other hand, rcsults ol.itained for Ilrazil by Scnna (197:i) and the 
United Statcs by l\finccr (1974) , reveal no significant differenccs bctwecn thc 
portions of the variancc of wagcs cxplaincd by the logistic camings function in 
a dcrivcd from thc hypothesis of cxponcntial decline oE invcstmcnt, and by 
the carnings function in a parabolic fonn, implicd by the assumption of thc 
linear decline of investmcnu. 
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We shall therefore adopt the hypothesis that:

k - Jc - (�) t
, • 

T 
(6)

h0 fraction of potential wages invested in the initial period
of participation in the labor market; 

T total period of net investment in human capital;

number of periods of cxperience in the labor market.

Substituting (6) in (5) and rewriting this last equation in
continuous terms wc get: 

log E1 = log E. + r. S + r f 1 [ k. - ( � ) e] hom (7)

log E, = log E0 + r1 S + r k t - r k. tª 

(8) 0 iT 

Since W1 = E1 - C i, we can obtain a function for net wages:

log W 1 = log E0 + r. S + (r k
0) t -( ��•) t2 + fog (1 - kj) (9)

Expanding the term log (1 - h1) in accordance with a Taylor
series, we finally obtain: 

log W, = log E0 - k0 (1 + �• ) + r1 S +

+ [r k0 + � (1 + k0)] t - [ �� + s1• ] tª (10)

One of the limitations of the model of equation (10) is the
assumption that individuals are continuously employed after con
cluding their formal schooling. The notorious problcms of applying
this model to the analysis of female earnings are a good illustration
of the resulting difficulties: the intermittent participation of
married women in the labor market implies the formation of
discontinuous investment trajectories, which makes the use of
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equation (IO) unfeasible for the estimation of their wages, con
sequently requiring the use of "segmented" earnings functions. 21 

The use of samples which indude only men and the adoption 
of the reasonably realistic hypothesis of the uninterrupted partici
pation of male workers in the labor market, helps overcomc this 
problem. Nevertheless, new complications emerge insofar as job 
changes results in discontinuities in the investment profilc. The 
hypothesis suggests that different jobs require not only different 
quantities, but different qualilies of investments in human capital. 

The incorporation of this Iimitation into the model Ieads us 
to opt for the use of a segmented earnings function. Given the 
available data, we shall use a formula which explicitly distinguishes 
the following two periods of investment after the school age phase: 
(a) the period between the year in which schooling is conduded
and the initiation of the current job, and (b) the period cor
responding to the duration of the latter, which should be capturing
the greatest share of specific investments of the firm, given the
need to adapt the skill level to the new occupational or even
functional characteristics.

Consistent with the optimum allocation of investments in human 
capital throughout the life cycle, we introduce the hypothesis that 
the initial investments (k0) in the current job are negatively 
correlated to the extension of previous experience. 

ln this manner, equation (7) is transformed into 

r,, 

log E, = log E0 + r, S + r1 J. [k01 - /31 e,) rle, +

+ r• ;·t• (k •• - fJ• e.) de., (11) 

bearing in mind that the investments made in_ previous jobs are 
expressed by: 

and those effected in the present job are expressed as: 

k11 = k01 - �1 t, 

(12) 

(13) 

!!l See Mincer and Polachek (1974) with respect to the use of segmente,:! 
functions to cxplain wage differenccs among womcn. 
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where, in turn, the initial investment (ka,) is represented by the 
function: 

koi = a - y t1 (14) 

t, is the duration of the current job and t1 is the duration of 
previous jobs. 

Carrying out the appropriate mathematical operations, we 
obtain the "segmented" human capital earnings function: 

(15) 

It is interesting to note in this equation the presenre of a 
term of interaction between 11 and 12, which reflects the fact that 
the influence oE experience in the present job on wages is negatively 
correlated to the extension of previous experience, consistent with 
the forecasts of economic theory. 

3.2 - Criticism of the human capital model 

Upon analyzing the criticism of the validity of the model presented 
in the previous section, ,ve find it appropriate to classify it in two 
groups: 

a) Criticism which suggests the possibility of overestimating
the rates o( return to investments in human capital, given the 
omission in the human capital earnings function of representatives 
oE differences in natural ability and family background; 22 

b) Criticism based on the argument that, although inequalities
of earnings are associated with differences in educational leveis, 
such findings do not reflect differentials of productive capacity 
produced by investments. According to its authors, the relation 
between education and wages is fundamentally derived from the use 
o( the leve) of education o( individuais as a mechanism of signaling 
preexistent differences in talent. This is known as the "screening" 
hypothesis. 

The first is the older of the hypotheses and in economic 
literature there can be found a considerable number of studies whose 
principal concern is the estimation of biases in the rates of return 

22 W'e are using thc tcrm "natural ability" as synonymous with inlclligencc. 
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to education. 23 Estimates generally vary quite a bit with the diíferent 
measures of intelligence and family background used, as well as 
with the other variables which are held constant in the regressions. 
Nevertheless, the rcsults of such studies indicate that thc net effect 
of schooling on incarne is substantially greater than the effects of 
these two variables. This would support the validity of the funda
mental concept of the theory of human capital, that is, the notion 
of a causal relation between schooling and incarne, through increases 
in productivity. 

The interdependence of eclucation, intelligence, fnmily back
ground and wages is extremely complex. ln the discussion on the 
role of these variables, it is common to confuse the net contributions 
of ability and family background with their total contributions: 
their effects on wages through investments in human capital are 
also computed into the latter. 

An examination of these relationships reveals that in devcloped 
economies, natural ability and family background significantly 
influence the accumulation of the stock of human capital o{ indi
viduais. Nevertheless, confirming previous results, their net effects 
on incarne were relatively small in comparison to those of formal 
schooling asd work experience. 24

In Brazil, the combination of a reduced stock of human capital 
and high investment flows suggests the weakening over time of the 
links between family wealth and levei of education. Table I reports 
variations in the number of registered students, corrected by the 
growth of school age population, by levei of education during the 
period of 1962 to 1970. The data presented demonstrate the 
extraordinary reaction of the educational system to the demands of 
economic growth, especially at the unversity levei. 

Concurrently, it is important to mention that throughour past 
decade, the Government altered the form of subsidizing education, 
at least with regard to direct subsidies. As may be observed in 
table 2, the share of direct subsidies in enrollments between 1962 
and 1972 clecreased in university education while ina·easing in the 
other leveis. The greatest allocation of public resources to thc lower 

23 The bias of lhe eslimaled coefficient of thi, scholarily (S) variable due lo 
lhe omission in lhe human capital earnings funclion of a variable which has 
a ni,t cffcct on wagcs, is cxpressed by y,b.,. •• wherc y, is 1he rrue coefficicnt 
of lhe variable omitti,d (>:) , while b., ., is lhe coefficient of thi, variable x in 
rhe auxiliary regression berween .: and s with the other variables ()') held 
constant. On the estimatc of rhcsc biases sce Jencks (1972) , Dowles (1972), 
Hause (1972), Griliche.! &, Mason (1972), Taubman &, 1Vales (1975) and 
Griliches (1976). 
!U Sec, -for cxample, Lcibowilz (1974, 1976), Griliches (1976) and Kle\ui:irken
Quigley (1976).
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levels of the educational system benefit students from Iower income 
families, facilitating their access to the university, the costs of which 
can be financed through part-time work or through loans from the 
educational program. !!G 

ln this paper, we will not attempt to estimate the net effects 
of intelligence and family background on wages. The strongest 
reason for this omission doubtlessly is the Jack o( data which could 
enable us to determine the possible effects o( these variables. 

Table l 

Increase in Enrollment by Level of Education: 1962 to 1970 •

Elemento.ry 

Junior Higb Scbool 
High Scbool 
University 

Levei % 

51.0 

161.0 
197.4 
284.9 

Soun:e: From lhe ,lnudrio E•lalí1li<o do Br.,.il • C<n101 DrmogrdJi<oA. FIBGE. (Tht Sloli1li<ol 
Yioarboolc o/ Bra..-i.l and '1111 Dnnooraphic Cnuua). 

•Th11 varintioo in the number o[ onrollmenhl wu corref!ted by g-rowth of tbe acboot ase population 
correspoudioa: to eacb educational l11vel. Tbe followina: age scroupa wcro conaidered by cduc.a.tiona.1 
Jovel: 5-9 yenn old: Elemento.ry; 10-14 yenn old: Junior High Sobool; 15-19 ycara old: Hi11h Scbool; 
20-24 y...,. old: Univenity. 

Table 2 

Distribtltion of Enrollments Between Public and Private Schools 
by Educational Levei 

Yea.r 

1962 

1972 

El11mentm.ry 

Publ. 

88,0 

92,1 

Priv. 

12,0 

7,9 

Junior Hi1P1-S.hoo) 

Puhl. 

30,9 

69,7 

Priv. 

63,1 

30,3 

High-Scbool 

Publ. 

34,9 

57,3 

Priv. 

65,1 

42,7 

Souree: From the Anudrio E.1taiútico do Bttuil, FIBGE. 

Unive111ity 

Publ. 

50,7 

40,4 

Priv. 

40,3 

89,6 

25 Thi• ttallocation of government ,ubJidie• i• also recommed from the 
point of view of economic ernciency, bearing in mind that the •ocial return 
to inveumenu in education in Brazil are higber at lower levei• o[ education. 
ln thi• regard, sec l.:lngoni (1974) . 
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The second set of cnuques is more directly related to the 
logical bases of the theory of human capital, since they question 
productive role attributed to education. The focal point for screening 
models is the information costs associated with the identification of 
em ployee productivity, parlicularly for higher-paying jobs, �uch as 
those in administration and management. Thus, the hypothesis is 
that the formal education levei of the candidates for these jobs 
is used to minimize the costs involved, given that they reflect severa! 
of the characteristics, such as intelligence and perseverance, which 
are considered to be essential for the efficient performance of 
functions to be conferred on them. 20 

The tests conducted, although they may lend support to the 
basic assumptions of the theory o[ human capital, cannot reject the 
hypothesis that a portion of the returns derived from education 
should be attributed to their use as a filter. 27 

Another critique rests in the interpretation of the format of 
lifetime wage profiles as a reflection of the biopsychological de
velopment of individuais. The physical and mental maturation 
during the initial years of participation in the labor force and the 
decline at more advanced ages (phenomena independent of the 
individual's activity) are determinants of the concavity typical of 
the wage profiles. Empirical evidence, while verifying the effect 
of the factors on the behavior of wages, suggests that this e[fect is 
relatively small. 28

The explanation of the returns to years of experience in the 
labor market as a result of institutional arrangements which set 
seniority criteria as a basis for obtaining promotions, is another 
question raised. The mere existence of regulations of this type doe., 
not rule out the assumption that investments which generate 
inC?"eases in productivity may be responsible for wage differentials, 
unless promotions are granted without any considerations whatever 
to employee efficiency. Nevertheless, this possibility tends to diminish 
as the dynamism of the economic activity increases, since the tasks 
to be carried out become increasingly differentiated and complex. 

Finally, it should be acknowledged that differences in preferences 
for risk and non-pecuniary return influence the choice of jobs and, 
occasionally, wage differentials. 20 Since the samples which we used 
are com posed exclusively of wage earners, the wage differentials 
associated with risk differences are most likely small as compared 

20 See, for cx:implc, Arrow (1978) and Spende (1973). 
21 ln this regard, sec L:iyard and Psacharopoulos (1974) and Taubman &, Wales 
(1975). 
28 TcSLS of 1hi5 hypothesis are Councl, for cxamplc, in Taubman (1975), 
Kle\'markcn & Quigley (1976) and Lazcar (1976). 
20 ln this regarcl, scc Roscn &: Thalcr (1975) and Taubman (1975) . 
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to those which would appear, were we to also deal with the rewards 
derived from physical capital. 

3.3 - The data 

The data utilizecl are the result of an analysis of the Law of the 
2/3, conducted annually in April by the 1\-Iinistry of Labor. The 
information obtained refers only to employees in the urban sector 
whose labor contracts fali under the jurisdiction of the Consolidated 
Labor Laws (CL T) . • Therefore, the data excludes the following 
categories: rural laborers, domestic employees, government employecs, 
anel, obviously, selE-employed workers. 

"We utilized two samples relating to thc years 1969 and l 973, 
\Vhich contain information concerning 71,521 anel 67,,133 males, 
respectively. 

Like ali data sets, the Law of the 2/3 contains severa! imper
Icctions. There are, for example, no precise inclications o( the 
duration of the individual's actual expericnce in the labor market. 
Consequently, we use a proxy, defined as the age of the individuais 
minus an estimated age of entry into the labor market (baseei on 
the levei of eclucation). ·we wcre able to identify the exact dmatio11 
of the individual's cxperience within the firm by using the 
information on the year during which he was hired by the firm at 
which he was employed when he responded to the questionairc. 
Thus, it was possible to divide thc experience variable into the 
following two components: (a) the aclual experience in the present 
job, which should include a relatively greater share of investments 
in training spccific to the firms, anel the training poten tially 
acquired in previous jobs, with a greater content of investments in 
general training. 

4 - Wage differentials: the empirical evidence 

The segmented earnings function was estimated through the follow
ing regression: 

log l-V; = bo + b1 S; + b1t1, + bs tt + b4 t_. + bs t:, + b0 (t11 t,;) + µ;

where: 

W, _ hourly wage of 

S1 years of schooling of ith individual. 

• Consolid:içfio de Leis do Tr:ib:ilho. 
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t j years of experience in the present job of the jlll in-
dividual. 

t, years o( experience in 
dividual. 

previous jobs of the i"' in-

and the anticipated sigos for the cocfficients are: 

b
i 

> O, b, > O, b3 < O, b_1 > O, b5 < O e ba < O. 

The results o( the estimation o( this function for the m-b:m 
sector for the years 1969 and 197 3 are presen ted in table 3. Ali 
of the coefficients estimated were statistically significant at a levei 
of 5% and presented the expected sign. The proportion of variance 
observed for individual wages explained by the model is 43% for 
I 969 and 45% for 1973. The share explained by the differences 
among investments in human capital is rather large, bearing in 
mind the deficiencies in the measurement of the variables. Such is 
the case of formal education, for example. Its empirical measure 
(years of schooling) hides significant differences in the quality of 

investments made. 
The impact of additional years of education on hourly wages 

is greater than the impact of the current experience (t1) in the 
firm and that of previous experience (lll) in the labor market. This 
result was anticipated, due to the acceleration of demand for labor 
with a relatively small stock of human capital as given. This process 
influences the obtaining of "quasi-rents" by investors in education, 
however, with the modernization of the economy, the intensification 
of investments in training and the more rapid obsolescence of 
knowledge tend to benefit younger people within the higher Ievels 
of schooling. When cross-sections are used, this phenomenon dampens 
the effect of experience on wages. 

Table 3 

Estimate of the Segmented Human Capital Earnings Func!ion for 
the Urban Sector •

Yoa.r Rt!greMion,i 

• 

1060 loa 1Y - - o,96•• + o.usa s + 0,07!1I 1t - o,oou ti + o,oses 1� - o,0006 1:r-0.ooa 1,11 
.R2 - 0,�8 (lOO.Bõ) (84 .08) (-99.Br) (49.86) (-!S.00) (-19, 78) 

2 • 

1973 lo 1V - - 0,0!1119 + 0,1!196 s + 0,0760'1 - 0,001s 11 + o,0•1141,- o,ooos 12 - 0,00141112 
R2 - 0,448 (198 10) (54.6'1) (-IS.46) (l!J.84) (-.94.78) (-14.41) 

• The ato.ti■tica a: are in pnrcotbeaes. 
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Comparing lhe results for 1969 with those for 197!1, we note 
that lhe rate of return to investments in schooling incrcased, from 
12.9 to 14% . This suggests that, despite thc response of thc edu
cational system to pressures o[ demand for skilled labor, the 
disequilibria in the labor market clicl not show signs of correction. 

The data from table 4 show that betwecn 1969 and 1973 there 
was a slight improvement in the educational composition o( the 
labor force, with the proportion of employees having less than a 
Junior High School levei education falling from 74. 3 to 72%. 
Neverlheless, whatever the definition of wages used, its growth rate 
ina·eases with lhe levei of schooling. Thus, for example, whereas 
college graduates obtainecl an increase in monthly wages, in real 
terms, of 56 .2% between 1969 and 1973, elementary school drop
outs, or illiterates had increased their earnings by 2!1 . 9%. 

The segmemed earnings function was estimated on a disaggre
gate basis for each one of the 28 subsectors into which we divided 
the urban sector. The results of these regressions are presented in 
tables AI and A2 in the appendix. 

The proportion of the explained variance of individual hourly 
wages varied moderately among the subsectors. For 1969, the 
explanatory power o( the model was greater than 40% in eight of 
them (paper and cardboard (41. 3%) : mining (41. 8%) ; tobacco 
(47. 8%) ; chemicals (49 . 4%) ; financial institutions (50. 6%) ; 
educa tion and health (52. l %) ; electric energy (60. 0%) and 
petroleum (61 . 6%) , and lower than 20% in only three printing 
(15.11%): furniture (17 .7%) anel clothing and footwear (18.0%)-

Table 4 

Wages by Schooling Levei 
(in 1973 Crnzeiros) •

% oi lhe 
Avcra1e bourly waga Avera10 mootbly wa.ae 

labor force 
Educntionnl Levei 

1060 1973 1060 1973 
1069/73 1069 1973 

1000/73 
in % in % 

llliterale/Elc,mentary 
23.9 lDcomplet@ 35.3 32.4 1.77 2.30 35.1 369.93 440.02 

Complete 
Eltmentary 39.0 39.8 2 60 3.42 27 .2 4112 22 629 43 27.9 
Junior 
Hiab Sebaol 13.5 13.8 4.71 6.20 33.6 801.50 1084.84 35.3 
Hi�b S.hool 7 .o 8.5 6.06 10.12 46.4 1114.48 ]630.66 47. l 
Uoi\·traity 4.3 11.7 12.33 10.47 67 .O 1885. 85 20411.21 60.2 

• Dellator ulili1ed •. Coei oi Li,·in1 lndez for Rio de JGneiro, boie 10015/1007 - 100. 
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For 1973, as was previously seen in aggregate tenns, the explained 
portion of the wage variance increased, surpassing 40% in the 
following nine subsectors: Ieather goods (41. 3%); paper and 
cardboard (4 I . 6%) ; beverages (43. 2 %) ; mining (44. 0%) ; financial 
institutions (4 4. 8%) ; education and health (47. 3%) ; lobacco 
(47.8%); chemicals (51 ,7%); petroleum (56. 5%) and clectric 

energy (59. 4%) . I t was less than 20% in two subsectors: printing 
(14.8%) and furniture (18.0%). 

vVith few exceptions, the estimated coefficients of the inde
pendent variables are statistically significant and possess the anti
cipated sign. The results suggest that there were significant 
clifferences in the impact of the investments in human capital on 
wages among the subsectors, which would be a reflection of the 
clisequilibria associated with the growth process. ln fact, Chow's 
structural stabilily test, when applied to each one of the two sets 
of regressions, fails to accept, in both cases, the null hypothesis that 
the vectors of the coefficients, estimated within each subsector, are 
equal. 30 

For the purpose of examining the disequilibria of the urban 
labor market in grea ter depth, we aggregated the 28 subsectors of 
the sample into three sectors having the following composition: 

a) Sector l :  chemicals, petroleum, vehicles, machinery, mining,
tobacco, electric energy anel financial institutions; 

b) Sector 2: metais, plastics, pa per and cardboard, rubber,
non-metallic equipment, beverages, commerce, communications, 
education and health and miscellaneous; 

c) Sector 3: lumbering and mining, food, textiles, fooLwear
and clothing, wood, furniture, leather and civil construction. 

The criterion adopted for this division ,vas based on the degree 
of dynamism exhibited by the subsectors, measured specifically by 
the growth of output and levei of technological modernization. For 
the manufacturing industry, it was possible to obtain uniform 
information on the behavior of these variables, though it was 
necessary to construct a proxy for the absorption of technological 
innovations, which are presented in table A3  of the Appendix. For 
the other subsectors, the solution found was to place them in sector 
2. The exceptions were the civil construction subsector, classified
in sector 3, and electric energy and financial institutions, included
in the most dynamic of the sectors, sector 1. These exceptions stood

ao The F va)ues estimated were, for 1969 F (189, ?1.325) = 96.11 and for 
1973, F (189, 67 .327) = 124.88. Iloth fell in thc region of rejeclion given 
1ha1 F., (189, o::) ,... 1 .35. 
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a part, due to the significant differences in the relative intensity of 
their utilization of skilled labor. 31 

Clearly, this division is considerably arbitrary, though the sarne 
would be true, were more precise information available. The central 
objective is to shed light upon the intersectorial disparities: as we 
shall now see, this objective is satisfied by the classification which 
we have adopted. 

The data of table 5 clarify the differences among the three 
sectors selected with respect to the average levei of schooling and 
the behavior of real wages. The typical laborer of the most dynamic 
sector possessed, in 1973 and incomplete junior-high school education, 
whereas the employee in the most traditional sector had only an 
incomplete elementary education. Monthly ,vages in the dynamic 
subsectors expanded by 50%, in real terms, between 1969 and 1973. 
in contrast to the variation of 38. 8% in the traditional subser.tors. 

The results of the estimation o( the segrnented human capital 
earnings function for the three sectors are presented in table 6 and 
table 7 shows the marginal contributions of each one of the in
dependent variables in each regression. 32 

ln ali of the regressions, schooling is the most importam 
explicative variable, in view of the magnitudes of the estimates of 
its coefficient and of the values of its marginal contribution. 
Reflecting the trend of demand for labor, the (implicit) average 
rates of return to investments in formal eclucation varied ::imong 
the three sectors. ln 1973, for example, one additional year of 
schooling generated an increase of I 5. 5% in the hourly wage of 
employees in the subsectors encompassed in sector 1, but an increase 
of only l l . 7% was registered for those of sector 3. 33 Similarly, the 
impact of the duration of experience in the present job is more 
important in sector l. This may suggest the existence of greater 
returns to investments in specific training in the dynamic subsectors 
due to their greater absorption of technological innovations. 

81 ln 197!1, the average number of years of schooling of the labor force 
cmployed in the civil construction, clectric cnergy and financial iustitutions 
subsector! was, rcspcctively, !1.5, 7 .O and 10.4. For lhe urban sector as a 
wholc, lhe avcragc years of schooling was 5 .5 years. 
32 The marginal contribution of a variable h is cxpressed as R• - R%, whcrc R' 
is 1he coefficient of dcterminalion of lhe regression whcn ali thc explained 
variables are in thc cquation, and � is the coefficient of delerminalion of the 
regression when lhe variablc h is cxcluded from lhe equation. ln turn, the 
cxpression R' - :E

,. 
(R' - R1) furnishcs the dcgrce of multicollincarity 

bctwccn 1he indcpcndcnt variables considcrcd in the equation. Thc value of thc 
marginal contribulion es1imates lhe isolated importance of an indcpenden.t 
varfablc to explain thc observcd variance of the depcndcnt variable. Scc Thc1l 
(1971), p. 167-71. 

88 Chow's test rejectcd lhe hypolhesis of equality of the sector of coefficien ts. 
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Table 5 

Sclwoling and Wage Leveis o/ t.l1e Labor Force 

Ycare of Avcroic Flour]y A voro"• Montbly 
Schooling 

Sootol'II 
'lVnr.c• Wngc• 

1060/i3 1060{13 
1060 1073 1060 1073 in % 1000 1073 in % 

Sector 1 6.6 7.0 5 ·10 8.li 48.8 867 .77 1 301.06 40.0 

Sector 2 5.4 5 7 3.46 4.S6 40.4 5!)!).40 8-11.40 40.-1 

Sector 3 3.6 3 8 2.14 2.0S 30.3 403.31 500. 65 38.8 

• ln 1073 cni,,iro•. Dcllotor utilizcd: Co,t oi living indes for Rio de Jmnoiro, hmo, 1065-67 - 100 

Table ii 

Segmented H11ma11 Capital 
Within 

(!) 

Eearnings Function Regressions 
the Ser.to,·s 
1969 Dependem Variable: Iog W 

Indepcndent \"oriaUle!'I 
Secion -------------------------------

:; 

8ootor 1 0.1437 
( 03.20) 

Sector 2 0.1150 
(122.3-1) 

Sector 3 0.1005 
( 07.80) 

Bcetor111 

s 

Sector 1 o. 1553 
( 89 .03) 

Sector 2 0.126-1 
(1l8.17) 

Sector 3 0.lJ;O 
( 72.70) 

t, 

u. 1025 
(31!.08) 

0.06G3 
(-10.16) 

0.02S6 
(12 .04) 

lt 

0.0070 
(30. 81) 

O .071-1 
(34. 15) 

0.02i5 
( 0.75) 

,, 
1 

-o 0015 
(-21.50) 

----0.0010 
(-10.80) 

-0.0005 
(- 6.71) 

1• 

-0.0016 
(-15.83) 

-0.0012 
(-17 .45) 

-0.0005 
e- 5.30l 

O. 0-177 
(23. 75) 

O. 03-15 
(31.0�) 

0.0242 
(18.50) 

,. 
2 

-0.0000 
(-22.25) 

-0.0006 
(-29.50) 

-0.000-1 
( 12 38) 

(2) 1973

lndcr,cndcnt Vnrioblca 

1• 1• 
2 

0.0411 -0.0000 
(17.85) (-15.GO) 

O .026S -0.0005 
(20.87) (-18.30) 

0.0160 -0.0003 
(10 .42) e- s.1ei 

ConRtant ii• 

--O. 0015 -1.030 0.5553 
(-15.00) 

-0.0011 -0.0102 0.3524 
(-18.17) 

-o 0008 -o. 7814 O 2315 
(-·11.00) 

11l2 Con.&tnnt 

-o 0015 -0.1017 0.G560 
(-11.30) 

-·0.0011 0.0287 0.3666 
(-13.04) 

--O. 000� O. IOGO O .2012 
e- ,.ooi
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ln the two years considered, I 969 and I 973, the proportion of 
the observed variance of wages explained by the independent 
variables is also larger in the modem subsectors. ln 197 3, the portion 
explained in sector I was 55. 7% as compared to 36. 7% in sector 
2 and only 26. I % in sector 3. 

Therefore, the results obtained in this analysis support the 
hypothesis that in a more dynamic and complex economic environ
ment, investments in human capital, and especially in formal 
education, become essential for the determination of productivity of 
individuais and, consequently, of their earnings in the rnarkct. 

5 - Inequality and opportunities for social mobility 

The acceleration of economic growth tends to accentuate ineq:.iality 
in the distribution of wages by benefitting the more highly $killed 
individuais. Indeed, this is confirmed in the period in questiou, 
with the logarithmic variance of hourly wages rising by approxima
tely 27%. For various reasons, from the normative point of view 
and for a given levei of incarne, more equality is douhtlessly 
preferable to less equality. Nevertheless, the negative implications 
in terms of social welfare of an increase o[ the inequality of relative 
incarnes in a context of economic growth are very questionable. 

Logarithmic variance, as well as other conventional measures 
of inequality, are inappropriate as a base for inferences with respect 
to variations in the levei of welfare of the society in a growing 
economy. The fundamental reason is that, being static, they are 
unable of detecting the mobility of individuais at the various incarne 
leveis, one of the principal effects of the process of economic 
development. Thus, the use of these measures does not provide an 
answer to an essential question regarding the problems of inequality 
and poverty, with respect to the trend in the income or wealth of 
people over a lifetime. 

Given the lack of a cross-section sample, we are limited to an 
analysis of the increase in disparity of urban labor force wages 
between 1969 and 1973. 

We shall first analyze the behavior of real wages over this 
period. As has already been observed (table 4) , the earnings of 
employees in the urban sector (disaggregated by educational leveis) 
increased considerably, although the rates rose with the levei of 
schooling. Table 8 further shows that the group most benefitted by 
the increases in real incarne (those with a university education) is 
precisely that in which wages are most unevenly distributed. Such 
a finding is important insofar as it casts doubts on thc intcrpretation 
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Table 7 

Marginal Cont1·ibution o/ Eac/1 Variable Within the Sectors 

(1) 1969

Variables Sector 1 Sector 2 Sector 3 

8 0.3320 0.2830 0.2199 

t, 0.0590 0.0305 0.0078 

1
2 
1 0.0193 0.0077 0.0026 

l2 0.0220 0.0218 0.0164 

12 2 0.0168 0.0135 0.0102 

t,t� 0.0107 o. 0071 0.0060 

I: (R2 - n:) 0.4607 0.3636 0.262!1 

R2 0.55,i 0.352 0.231 

n2
-

I: (R2 - ]l!) 0.0963 --0.0111 0.0309 

(2) 1973

Varinbles Sector 1 Scclor 2 Sector 3 

s 0.3271 0.2S6C 0.2490 

11 0.0387 0.0238 0.0045 

,21 0.0102 0.0062 0.0014 

12 0.0130 0.0089 0.0051 

e; 0.0009 0.0069 0.0031 

1112 0.0052 0.0035 0.0027 

I: (R2 - n:) 0.4041 0.3353 0.2658 

R2 0.557 0.366 0.261 

R2 -· I: (R� - R� 0.1531 0.0314 -0.0044
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of the increases in income inequality in the Brazilian urban sector 
as a negative factor. 

Table 9 outlines average monthly wages, in 1973 cruzeiros, of 
the urban labor force, disaggregated for the 28 original subsectors 
of the sample. ln addition 10 the extraordinary increase in real 
wages between 1969 and 1973, at an annual geometric rate of 9 .  3%, 
it is noteworthy that this occuned in ali of the subsectors considered. 
The lowest annual growth rate was in the order of 5. 5%, which 
is still quite significant. 

One of the reasons frequently cited as an explanation for the 
increase of inequality of incarne in Ilrazil is the wage policy imple
mented after 1964. Nevertheless, the data of table 10 suggest that 
the minimum wage was of litte importance as a parameter of em
ployees' wages under the Consolidated Labor Law System (CL T) . 
ln 1969, 75 .6% of the workers in our sample received earnings 
greater than the highest minimum wage in effect in the country, a 
proportion which rose in 1973 to 83.6% . This becomes still more 
significam if we observe that cluring the period to which the com
parirnn relates (April 1969 to April 1973) there was an increase in 
real terms of the highest minimum wage in the arder of 4 .  3%. 
Furthermore, in disaggregated terms, it can be verified from table 
IO that the increase of the proportion considered occurred in ali 
subsectors, even in those in which the services of low-skilled labor 
are employed in a more intensive forro, as is the case of the wood 
(from 48.1% to 56 .5%) and leather goods (from 48% to 56.4%) 
industries . 

Table 8 

lnequality of Hou,-ly Wages by Level of Schooling (197J) 

Levei 

Illitemte/Incomplete Elcmcnt.ary 

Complet.e Elementary 

Junior Iligh School 

High School 

University 

Log11.rithmic Vnrinnce• 

0.203 

O. 3.'l6

0.671 

0.735 

0.773 

'The emr,hN1i1 o[ thU mrtiele on lognrítbmic varinnco doea not mcan that wo com,ider it. eur,erior to 
other con\·entionn\ me.n.aurea or inequality. It1 utili1a.tion i■ duo to tho ínct that it ean bo rcJlltcd 
thaoretica.11,y to tho di11tribution11 o[ inveat.rneota in hum11n ea.pit11I. The model da\.'elor,ed in thi!t way 
wa.s C!'tímated for tha Brrui:ilian urbn.n ■eietor, expla.lnins a con11idero.ble portion of tha diífcreccea of 
iooqua.lily oi w�gca betw«o tho ■ubaocton,, S.o c .. 1a110 Bronco (1977). 
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Table 9 

Avei-age Monthly Wages of the Urban Labor Force 
(in 197 3 Cruzeiros) •

(Geometric) 
Subsectors ]!)60 1973 rate of 

annual 
growth 

Lumbering l\nd Mining 372.40 504.90 7.9 

:t.�ining 521.90 646.70 5.5 

Focd Products 403.30 565.70 8.8 

Bovernge:i 444./lO 703.70 12.l

Tobacco 777.60 1.173.90 10.S

Tcxtiles 527.00 785.50 10.4 

Footwenr and Clothing 373.20 598.30 12.5 

Wood 329.20 4.08.40 5.5 

Funiiture 380.90 4.99.20 7.0 

Paper 482.90 763.50 12.1 

PdntiDg 555.30 876.90 12. l

Leather goods 334.60 454.10 7.9 

Rubber 4.87.70 747.0C 11.3 

Chemicals 810.20 1.260.50 11.4 

Petroleum 1.515.60 2.053.90 7.9 

Plnstics 509.7C 866.20 14.2 

Non-metallic Mineral� 415.CO 611.60 10.2 

Metais 618.30 946.20 11.2 

Mechanical Equipment 67.';.00 965.90 9.4 

Vehicles i04. 10 1.180.20 13.8 

Civil Ccnstruction 4.41. 70 608.20 8.3 

Electric Energy 735.20 1.133.40 11.4 

Comme1ce 597.90 763.10 6.3 

Financial InsLitl!tions 1.139.10 1. 777.80 11.8 

Transportation 544.9G 704.90 6.7 

Communicntions 731.80 1.012.80 8.5 

Education and Heolth 712.61i 1. 049.80 10.2 

Urbnn Sector 597.10 851.20 9.3 

. Tho dC!Untor utilizcd wa.a thc, eoat of Jiving indas for Rio de Janeiro, bnae 1005--67 - 100 
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The analysis of the trend in real wages by educational leveis 
and branches of economic activity suggests that their increase was 
generalized, though characterized by differentiated rates . Conse
quently, the scenario presentcd is quite distinct in terms of weilbeing 
from that in which the increase of inequality was accompanied by 
the absolute lasses of real incarne of certain segments of the labor 
force. 

On the other hand, thc decrease of the relative importance of 
the minimum ,vage as an indicator of wages in the urban labor 
market, cornbined with the returns to experience, suggests that 
economic growth created conditions for a scharper rise in wages 
throughout the incarne pro{ile. Thus, even individuais who, due to 
their low levei of skill, emer the labor force at low wage leveis, can 
rapidly surpass the class boundary which the minimum wage repre
sents through investrnents in hurnan capital. 

Finally, the analysis of the characteristics of the individuais who 
entered the labor market during the economic boom phase provides 
additional persuasive evidence on the simultaneous increases in 
inequality and social mobility. 

ln an economy which grows slowly, the jobs occupied by new 
laborers naturally tend to reflect the pre-existing structure. ln 
contrast, in a considerably dynamic econorny (reflecting transforma
tions in the organizational anel occupational structure) the new jobs 
created require Iarger investments in human capital and, in com
pensation, offer more significam rewards to highly skilled labor. 

lndeed, those who began in the urban sector in 1969 possessed 
higher leveis of schooling than the other employees, which suggests 
that they were better prepared to confront the greater complexity 
o[ a modern economy. ª� The new laborers, who represented 
approximately 13% of the sarnple for 1973, received in that year 
monthly wages higher than those who had entred the formal labor 
market prior to 1969 (CrS 926,15 as cornpared to CrS 840,00 in 
197 3 prices) . 

Another aspect to be ernphasized concerns the distribution of 
earnings of these new members of thc labor force. Their relative 
wages show approximately 17% more inequality than that recorded 
for other labores in the sample. lt is certain, therefore, that this 
worsened the incarne clistribution in 1973, although it is clear that 
no negative connotation can be attributed to this fact. 

:w 7 .5 ycan of schooling as compared to 5.2 ycars for senior workcrs. 
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Table 10 

Proportion o/ the Urban Labor Force Rueiving Wages Above the 
Highest Minimttm Wage in Effect in the Country• 

(in %) 

Subsectors 196!) 1973 

Lumbering e.nd Mi.ning 55.!l 62.6 

Mining 64.8 GS.4 

Food Products 67.2 79.0 

Bevernges 04.9 72.0 

Taba.eco 76.8 90.7 

TcxtilC?S 80.0 89.l

Footwee.r e.nd Clothing 54.7 74.8 

Wood 48.1 56.5 

Fnrniture 60.0 69.7 

Pe.per 65.8 75.6 

Printing 77.6 86.7 

Lenther goods 48.0 56.4 

Rubber 65.4 77.3 

Chemicnls 83.6 89.4 

Petroleum 96.5 97.G

PlnstiCil 82.3 84.6 

Non-Mete.Jlic .Minere.Is 57.R 72.8 

:'\lctnls 88.7 93.6 

Mechanicnl Equipment 85.2 93.4 

Vchicles 82.4 90.2 

Civil construction 76.1 S7.S 

Elect ric Energy 91.0 95.2 

Commerce 78.2 82.0 

Fina.ncil\l Institutions 07.7 98.8 

Trnnsporla.tion 81.9 Si.7 

Communicl\tions 74.2 82.9 

Eclucntion snd Henlth 89.6 96.6 

Urbnn Sector 75.6 83.6 

• Tbe valuct t1f hisbeat minimum woae in cUcct in the countTy in April 1060 and 19i3, when the 
reaenrch of tbc Lo.w of thc 2/3 wu conductcd, wbicb aancrated tho data of thi1 1tudy werc, rf"l!lpN! 
tively. Cri 257,80 and Cri 288,80, in April 1073 cruaeir01. The denator utili.1ffl n·u the c011t of livins 
index íor Rio de Janeiro, b11:1e 108�87 • 100. 
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As a result of the benefits offered by the gi·eater dynamism of 
the labor market, the average rate of return to investments in 
formal education, estimated for this group through equation (IO), 
is 19. 6% higher than the value obtained for the total labor force 
(15.1%) for }973. !S 

log W =-1.5908 + 0.1960 S + 0.0932 t +- 0.0010 t11 

(40.05) (2.48) ( - 0.73) 

R' = 0.348 

6 - Summary and conclusions 

The central hypothesis presented in this paper was that the increase 
in earnings inequality is closely connected with the disequilibria 
associated with the process of economic development. The results 
of the analysis of the behavior of the urban labor market in 
Brazil during the phase of accelerated economic growth between 
1969 and 1973 provided wide support of its validity. 

The variables associated with investrnents in human capital 
explain considerable portions of the observed variance o[ individual 
earnings of employees under Consolidated Labor Laws System. The 
importance of these variables was greater still in the more dynamic 
sectors of the econorny, in which the cornplexity of the tasks to be 
carried out requires higher degrees of professional qualification. 

Real wages increased extraordinarily during this four-year 
period. As was expected, the more highly skilled individuais benefit
ted disproportionately frorn these gains in real incarne. N evertheless, 
empírica! evidence suggests that the increase in wages was widely 
spread arnong the members of the labor force. 

Results obtained through the analysis of the earnings of the 
individuais who entered the formal labor rnarket of the urban sector 
during the period under consideration indicate that growth of the 
econorny contributed to create an extensive range of opportunities 
for social mobility. 

At the sarne time, given the ernpirical evidence provided by the 
analysis conducted, one cannot accept the interpretation that the 
increase of inequality of wages of urban Iaborers, observed for the 
period 1969 to 1973, contains negative irnplications for the well
being of society. 

SG Estimatcd for a similar earnings function. ln this rcgard, sce . Castcllo 
Branco (1977). 
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Table AI 

Segmented Human Capital Earnings Function 
Regressions Within the S11bsecto1·s (1969J 

Dependent Variable - log w

lodcpendont Variabloo 

Sub�cctor11 

s 11 li 12 t! 11 12 ct, R' 

Lumborin11 and 
Minin11 0,1080 0,0533 -0,0000 0,0168 -0,0002 -0,0000 -0,0169 0,314 

(17,35) ( 6,10) (- 3,00) (2,80) (-1,60)• (-2,87) 

Minia• 0,1402 0,1104 -0,0027 0,0102 -0,0003 -0,001-1 -0,0737 0,418 
(25,63) (13,30) (-10,60) (3,00) (-2,70) (-5,11) 

Food Produolo 0,1082 0,0301 -0,0007 0,0106 -0,0003 -0,0008 -0,8364 0,311 
(35,35) ( 9,40) (- 0,27) (6,77) (-6,00) (-G,25) 

llcvcr.aa:c.s 0,1075 0,0-131 -0,0006 0,0248 -0,0005 0,0001 -0,8605 0,312 
(19, 13) ( 4,79) (- 2,46) (4,30) (--4,6-1) (-0,11)' 

Tobacco 0,1460 0,0705 -0,0010 0,0053 -0,0016 -0,0018 -1,1373 0,478 
(12,17) ( 6,16) (- 2,71) (4,11) (-4,46) (-2,83) 

To:i:til<o 0,1241 0,0165 -0,0008 0,0256 -0,0004 -0,0009 -0,8270 0,256 
(2,J,33) ( 8,64) (- 6,27) (6,52) (-3,60) (-4,35) 

Footwcar 0,0898 0,0302 -0,0005 0,0161 -0,0002 -0,0007 -0,8473 0,180 
(16,57) ( 4,32) (- 2,60) (3,33) (-2,20) (-2,30) 

Wood 0,0873 0,0203 -0,000I 0,0116 -0,0002 -0,0003 -0,7814 0,201 
(20,08) ( 3,88) (- 2,10) (3,25) (-2,1-1) (-1,65)' 

FUl'nituro 0,0860 0,0485 -0,0008 0,0302 -0,0004 -0,0011 -0,9280 0,177 
(14,43) ( 5,U) (- 2,80) (0,26) (-1,10) (-4,50) 

Papor 0,1394 0,0699 -0,0013 0,0376 -0,0000 -0,0012 -1,1571 0,413 
(23,86) ( 7,77) (- 4,41) ( 6,24) (- 4,00) (-3,M) 

Printinir 0,0580 0,0506 -0,0008 0,0535 -0,0009 -0,0013 -0,7667 0,153 
( 8,56) ( 6,42) (- 3,00) ( 6,72) (- 7,00) (-2,88) 

Lentbor Good1 0,0070 0,0136 -0,0001 0,0181 -0,0003 -0,0003 -0,8822 0,307 
(10,24) ( 2,05) ( 0,47)' ( 3,4-1) (- 2,80) (-1,62)" 

Rubbor 0,0099 0,0022 -0,0010 0,0240 -0,0004 -0,0013 -0,8038 0,300 
(17,05) ( 8,31) (- 6,51) ( 3,88) (- 3,00) (-3,69) 

Chcmieal■ 0,1605 0,0764 - 0,0013 0,0400 -0,0000 -0,0012 -1,1292 0,4!H 
(3•1,37) ( 8,09) (- 4,37) ( 8,00) (- 7,38) (-3,19) 

Pctrolcum º· 1251 0,1282 -0,0031 0,0335 -o,ooos -0,0002 -0,6358 0,616 
(16,02) ( 8,45) (-4,H) (-3,00) (- 3,24) (-0,30)0 

PlaaLi<s 0,1187 0,0005 -0,0026 0,0357 -0,0005 -0,0016 -0,9055 0,353 
(16,60) ( 6,57) (- 3,92) ( 4,40) e- 2,63J (-2,49) 

Non-Motnllic 
Mineral• 0,1267 0,0478 -0,0009 0,0213 -0,0004 -0,0009 --0,8804 0,330 

(31,52) ( 7,06) (- 4,33) ( 6,80) (- 5,20) (--4,50) 

l\lotal1 0,1041 0,0654 -0,0011 0,0233 -0,0002 -0,0007 -0,6320 0,408 
(26,33) (10,99) (- 6,17) ( 5,00) (- 1,82)' ( 3,65) 

l\locbanioal Equi-
pmeat 0,1363 0,0833 -0,0016 0,0463 -0,0008 -0,0016 -0,0770 0,373 

(55,18) (10,24) (-10,MJ (18,10) (-15,60) (-9,87) 

Vebiclea 0,1103 0,1023 -0,0023 0,0512 -0,0010 -0,0010 -0,8487 0,245 
(24,14) (12,26) (- 7,35) (10, 12) (- 0,00) (-5,68) 

Civil Con■t niction 0,1003 0,0832 -0,0020 0,2060 -0,0004 -0,0013 -0,7502 0,299 
(49,89) (13,68) ( 8,05) (13,63) (-10,2�) (-7,33) 
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Subaec:ton 
Indcpendent Vnrio.blea 

s ,, 1,2 12 , .. hl2 ele R• 

Electric Ener,:y 0,1311 0,0621 -0,0007 0,0329 -0,0007 -0,0007 -0,8244 0,600 
(28,3i) ( 8,85) (- 3,40) ( 6,20) (- 1,67) (-2,34) 

Commerc:e 0,1233 0,0653 -0,000S o,o3!n -0,0007 -0,0012 -1,0433 0,340 

Finnncia.] Jruititu-
(55,26) (17,28) (- 7,30) (li,10) (-13,4.0) (-0,67) 

tion.11 0,09-18 0,1116 -0,0017 0,0-197 -0,0008 -0,0015 -0,,5,160 o.soe
(36,17) (32,73) (-17,30) (16,41) (-11,71) (-9,07) 

Tra.n■portation 0,1011 0,0805 -0,0012 0,0264 -0,0004 -0,0010 --0,8393 0,300 
(44,72) (25,80) (-13,6i) (11,77) e- o.soi (-9,09) 

Communicntion.11 0,1025 0,0680 -0,0000 0,0-192 --0,0009 -0,0018 -1,0322 0,276 
(28,09) (10,83J (- 3,20) (11,18) e- o,44) (-6,63) 

Eclucntion nnd 
H._.lth 0,1261 0,0296 -0,0005 0,0155 -0,0003 --0,000ll --0,8058 0,521 

(42,13) ( 3,55) (- 2,21) ( 3,32) (- 2,50) (-2,00) 
A1iac:ellaneoua 0,1361 0,0831 --0,0009 0,2849 -0,0005 -o.oon8 -1,0465 0,48.1 

(85,CH) (20,28) (- 0,78) (14,10) (-12,25) (-8,20) 

ªStnU11tia t in pnrr.nthc11i11. 
Not 1i1nificant •t lhe 5% le\'el. 

Table A2

Segmented Human Capital Eamings Function 
Regressions Within the Subsectors (1973'f 

Dependent Variable log w

Jndcpendcnt Vnrinb1ea 
�ub11ector21 

s IJ ti ,. ii ,, 12 dr. m 

I.umberi11i: and 
Minlog 0,1252 0,0200 -0,0002 0,0280 -0,0005 -0,0010 -0,1400 0,3-141 

(19,65) ( 2,79) ( 0,73)• �1.23) (-3,36) (-2,48) 
:\linius 0,1395 0,078.:! -0,0016 0,00-16 -0,0002 ·-0,0007 0,0481 0,4-101 

(24,90) ( 8,29) (-5,26) (0,68)• (-1,13)' (-2,15) 
Food Producla 0,1300 0,0540 -0,0012 0,0183 -0,0003 -0,0010 -0,0362 0,3-148 

(311,11) (10,44) (-7,63) (5,21) (-3,25) (-5,61) 
Be'\"ern1ee 0,1478 0,0052 -0,0012 0,0039 -0,0001 -0,0000 -0,0378 0,4316 

(21,03) e 5,59l (-3,25) (0,64)' (-0,60)º (-1,24)º 
Tobnc:c:o 0,1416 0,0817 -0,0011 0,0152 -0,0004 -0,0018 0,1118 0,4784 

(10,41) ( 4,45) (-2,15) (0,95)0 (-0,02)0 (-2,63) 
Tn:tilea 0,1404 0,0029 -0,0014 0,0257 -0,0005 -0,0014 0,0409 0,3-1113 

(27,80) ( 7,26) (-6,81) (4,71) ( 3,5-1) (·-4,76) 
Footwear 0,1051 0,0521 -0,0010 0,0102 -0,0001 -0,0010 0,0582 0,1804 

(13,05) ( 4,23) (-2,!!0) (2,06) ( 0,31)º (-2,00) 
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lndepeodcot Varillbl .. 

Subsccton, 

s 11 ,t 12 f. IJ 12 cl• ,,. 

Wood 0,0058 0,0281 -0,0002 0,0003 -0,0001 -0,0007 0,0524 0,2345 
(20,62) ( 3,20) (-0,71)" (2,16) (-1,34)" (-�.23) 

Furwturo 0,1086 0,0267 -0,0001 0,0224 -0,00(H -0,0005 -0,0044 0,1800 
(16, 12) ( 2,80) (--0,45)" (3,SSJ (-2,77) (-1,60)0 

Pllper 0,1670 0,0853 --0,0020 0,0336 -0,0000 --0,0017 -0,2404 0,4163 
(23,51) ( 8,68) (-4,74) (3,80) (-2,75) (-3,28) 

Printio11 0,0053 0,0551 -0,0005 0,0-108 -0,0000 -0,0014 0,0877 0,H80 
(11,67) ( 3,7") (-1,02)" (5,95) (-4,70) (-2,53) 

Lelltbcr Gooda 0,1337 0,0387 -0,0000 0,0168 -0,0002 --0,0000 --0,1927 0,4133 
(20,20) ( 3,02) (-2,83) (2,28) (-1,13)• (-2,53) 

Rubbor 0,1103 0,1209 -0,0027 0,0327 --0,0005 --0,0020 -0,1822 0,3618 
(16,48) e 0,11> (-5,61) (4,21) (-3,38) (-3,11) 

Cbcmie11la 0,1687 0,10-10 --0,0022 0,0371 --0,0007 -0,0018 -0,2070 0,5174 
(35,15) ( 0,02) (-5,53) ( 5,07) (-.J,70) (-3,70) 

Pctrolcum 0,1160 0,1024 --0,0017 0,0007 -0,0001 0,0002 0,4860 0,5800 
(14,58) ( 7,83) (-3,37) ( 0,08)0 (-0,30)" ( 0,31)" 

PLuiUe, 0,1520 0,0876 -0,0000 0,0-114 -0,0008 -0.0012 --0,2853 0,4053 

Noo-Metallio 
(18,46) ( 4,110) (-1,31)" ( 4,25) (-3,57) (-1,55)º 

Miocmla 0,1476 0,0613 --0,0012 0,0206 -0,000-l --0,0007 --0,087!! 0,3020 
(20,87) ( 6,88) (--1,37} ( 3,94) (-2,58) (-2,00) 

Mctnl.a 0,1120 0,0770 --0,0017 0,0273 -0,0034 --0,0010 0,3052 0,3301 

Mecbanie11l Equi-
(27,10) (10,70) (-7,00) ( 5,46) (-8,07) (-3,23) 

pment 0,1380 0,0073 -0,0022 0,03-13 -0,0007 -0,0014 0,0605 0,3650 
(45,54) (17,62) (-10,75) (10,75) (-10,14) (-5,63) 

Vohioles 0,1440 0,1414 --0,00-IO 0,0,'>3-l -0,0011 -0.0020 0,0244 0,3130 
(28,00) (13,60) (- 0,78) ( 0,55) (- 0,50) (-6,84) 

Civil C<>natruction 0,1201 0,0852 --0,0017 0,0120 --0,0003 --0,0008 0,2058 0,3102 
(53,59) (li, 15) (- 7,30) ( 5,88) (- 5,00) c-3.Bn 

Elcctric Eoergy 0,1460 0,08711 --0,0013 0,0200 -0,0001 --0,0008 -0,0732 0,59U 
(29,30) (10,93) (- 5,01) e 2,95J (- 0,00)" (-2,26) 

Commcrcc 0,1370 0,0030 -0,0008 0,0.101 --0,0006 --0,0012 --0,170-l 0,3563 

Financial Institu-
(53,98) (13,117) (- 4,88) (11,30) (- 0,33) (-6,HIJ 

tiona 0,113-1. 0,0952 -0,0013 0,0-103 -0,0008 -0,0008 0,3706 0,4481 
(34,17) (21,30) (- 0,57) (11,25) (- 8,89) (-3,05) 

Tr.o.nsportotion 0,1082 0,0732 -0,0011 0,0205 --0,0003 --0,0000 0,1002 0,3673 
(42,43) (18,54) (- 8,15) e 1 ,84) (- 5,17) (-5,06) 

Communicnticna 0,1218 0,0-107 -0,0003 0,0207 --0,0006 -0,0010 0,0003 0,2848 
(28,66) ( 6,20) (- 1,0-i)" e 0,21> (- 5,00) (-5,00) 

Education Bnd 
Hoaltb 0,1323 0,043Z -0,0007 0,0154 -0,0003 -0,0007 0,1177 0,4734 

(39,15) ( 4,88) (- 2,13} ( 3,0-iJ (- 2,17) (-2,00) 

Miaccllancou■ 0,1525 0,0603 -o.ooos 0,0209 -0,0003 --0,0012 -0,2011 0,5225 
(02,44) (17,D0) (- 0,83} ( O,SS) (- 6,40) (-S,20) 

ªStati■tia i in parenthcac11. 

•Not ■tatialicnlly dirfercnt lorm .r:cto at tlJc 5% lcvcl. 
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Table A 3 

b1dicators of Growth and Teclmological Pmg,·ess• 

Sector 1 

Sector 2 

Sector 3 

Avernge Growth 
Rote 

(1966/72) 
in % 

13,0 

11,3 

8,8 

•Includu onl)· urbon manufocturing indualTy 11ubaector11. 

T<!chnology 
Index•• 

Oi8 

8i4 

-508 

••Iode..: or purehul!!I oi new machinery nnd equipment (rom forei1n 1ources during tho r,eriOO ]986,'72 
(base: 1908). For lurthcr detail,,. ••• c,..tello Branco (1977). 

On the other hand, bearing in mind that this phenomenon 
resulted from the disharinony between the rapid expansion of demand 
for sk.illed labor and the slow reaction of supply, it can be regarded 
as a transitory phenomenon. 

Nevertheless, the period of time needed for the adjustment of 
the labor market and, consequently, for significant improvements in 
wage distribution to be manifested, cannot be anticipated. 

Incentives to the increase in the flows of investments in 
human capital caused an increase in their expected rate of returns. 
This increased expectation, in turn, contributed to the correction of 
the existing disequilibria over time. ln compensation, it should 
be acknowledged that, in contrast to the magnitude of these flows, 
the size of the stock o[ human capital in Brazil in relation to the 
requirements of modern technology and its continuai changes is 
small. 

Furthermore, other factors such as the still relatively high rates 
of demogra phic expansion, inter-regional disparities and disparities 
in technological diffusion among thc economic scctors reinforce the 
forecast that additional incarne inequalities will continue to 
accompany the process of economic growth for a reasonably long 
time to come. 

ln this context, aspects concerning governmental intervention 
in economic affairs take on great importance. It becomes impera tive 
that such intervention be limited only to those cases where it is 
strictly necessary. ln other words, the objective of cconomic policy 
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should be to gradually eliminate distortions in the relative factors 
of production and to contribute positively to increase the oportunities 
of access to education and to other investments in human capital 
for the poorest segments of society. 
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Functional distrihution of income in the 
manufacturing sector: aspects of lahor's 
share in the short-run * 

Roberto B. M. Macedo ••

l - lntroduction 

This paper analyses the behavior of labor's share (or the share of 
salaries and wages) in the distribution of incarne generated by the 
Brazilian manufacturing sector. It is divided into two sections; the 
first deals briefly with theoretical aspects and the second presents 
an empírica! analysis based on data from the Brazilian sector, 
focusing on the period 1966-1975. 

2 - Theoretical aspects 

2. 1 - Labor as a variable factor

At the theoretical levei, one can speculate about the behavior of 
labor's share in the short-run, based on two different models: the 
neo-classical moclel an,d the Kalecki model. 1 lt is assumed initially 
that: 

a) labor is the variable factor;
b) in the short-run, the firm's production plant is fixed;
e) nominal wages are fixed;
d) in a competitive market situation, the firm adjusts its

production to variations in the price of the product. 

• This article is bascd on chapters 2 and 3 of the lhesis defended by lhe 
author for the "Livre-Doc.!ncia", facully position in lhe Departmenl of F..-.onomia 
of lhe School of Economia and Business Admini!tralion of 1he Univeuity of 
Slo Paulo (FEA/USP). For greater delail, see Macedo (1977). 
• • The author is affilialed wilh the Instilute for Economic Researcb of 
FEA/USP.

1 This paper focuses the problem fTom a microeconomic poinl of view. 
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- . Given these assumptions, the behavior of labor's share in the
above-mentioned moclels can be analyzed using diagrams 1 . 1 and 
1 . 2, which correspond Lo the neo-classical and the Kalecki models 
respectively. ln these diagrams, AVC is the average variable cost, 
MC is the marginal cost and Q represents the quantity produced. 
ln diagram 1 .2, qll is the point of maximum utilization of capacity. 

Under perfect competition (typical of the neo-classical model) , 
the firm will seek to produce at the point where price equals 
marginal cost. Labor's share will then depend on the average 
variable cost/marginal cost relation. Diagram 1 . l indicatcs that 
between points q0 and q1 the average variable cost decreases while 
marginal cost rises, thus, between points q0 and q 1 the behavior of 
labor's share will vary inversely with the volume of production. 
If, during the economic cycle each finns production level varies 
within these limits, the behavior of labor's share within the industry 
as a whole will be (excepting problems of aggregation) anticyclical. 
That is, labor'.s share increase during periods of contraction of 
economic activity and decreases cluring periocls of expansion. 2 After 
q 1, it can be shown that, if the production function is of the CES 
type (constant elasticity o[ substitution), labor's share will continue 
to be anti-cyclical in behavior i[ the elasticity of substitution is less 
than unity. 3 During the expansion ary phase, for example, the 
corresponding dccrease in real wages should lead to a reduction 
in the value of labor's share, if the elasticity of substitution is less 
than unity. 

ln the Kalecki model, marginal cost equals average variable 
cost and the behavior of labor's share in incarne will depend on 
_the firm's "degree of monopoly", with which it will vary invcrsely. 
li would bc interesting, however, to determine the factors which 
explain short-run variations in the degree of monopoly. Kalccki 
himself cites severa! studies on this subject,- specifically thosc by 
Harrod (1935) and Joan Robinson (1936). 4 According to Harrod, 
the degree of monopoly is cyclical, increasing during phase o( 
expansion and declining during recession, because consumers are 
more cautious during recessions, seeking more information with 
respcct to market prices. Thus, the market Eunctions more cfficiently, 
causing the degree of monopoly _to decline during depres�ions. It 

2 Stric1ly spcaking, belwecn q. and q, lhe lirm will sullcr a loss or reduction 
of so-callcd "no1mal prolits", in which case it is preferable to ccase production. 
Givcn 1hat it has lixcd cosls (which will be discussed !ater) • thc finn will 
continue produc1ion, so long as variablc cosLS are covcrcd. 

3 For an analysis oi various aspccLS o[ 1he CES [unction, see Hendcrson and 
Quandt (1971), pp. 85-88. 

4 K.alecki (1939), p. 183. 
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is interesting to observe that this will also lead to the anticyclical 
behavior of labor, as is suggested in the neo-classical model. Kalecki, 
however, does not accept this point of view, preferring Joan 
Robinson's views, according to which the clegree of monopoly 
increases cluring recessions, when there exists a greater tendency 
for the formation of canels anel other types of collusion among 
entrepreneurs in defense of their prices. 

2. 2 - Labor as a quasi-fixed factor (or the internai labor market)

As an alterna tive to assumption (a), let us now assume that: (a . l)  
labor i s  a quasi-fixed factor of production. 

This less restrictive focus is adopted in the context of various 
moclels. ln the neo-classical tradition, the contributions of Oi (1962) 
anel Becker (I 964) emphasize that a significant share of the labor 
factor, transcending the levei of management and supervision and 
characteriled especially by the levei of training, should be considered 
a fixed cost or, more properly, a quasi-fixed cost. This characteristic 
of labor cost is also emphasized by those who developed the concept 
of an "internai labor market" 5 such a market is developecl inside 
the finn, resultant of economic and institutional conditions, its 
essential characteristic being the stability of the employmcnt rela
tionships. Access to this market is made through ports of emry, 
which Jink it to the externai labor market. As a rule, this access 
is limited to the lower levei jobs at the bottom of the firm's pro-

5 l'or a de1ailed explanation of 1hc cor.ccpt of lhe inlernal labor market, sre 
Doeringer and Piore (1971). 
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motion ladders and the attainment of more stable pos1t1ons at a 
higher levei depends on transfer and promotion mechanisms 
operating within the firm. The concept of internai market is, in 
essence, a more comprehensive way of understanding the stability 
of the employment relationship than the strictly economic approach 
of Oi and Becker, as mentioned above. 

1n the Kalecki model, again it would be a simplification to 
consider labor merely as a variable cost. ln this own words: 

"Certain types of wages have the character of "overhead" and, 
for that very reason, should decrease less during contractions 
and increase less during expansions than wages in general. This 
being the case, total real wages should fluctuate less throughout 
the cycle than the real incarne of the priva te sector as a whole". e 
Given that part of the labor factor displays fixed cost charac-

Leristics, it can be observed in diagrams l . 3 and l . 4, that the 
proposition stating that the behavior of labor's share will be anti
cyclical, is strengthened. These diagrams illustrate the role of fixed 
costs in the determination of average total cost, in the neoclassical 
and Kalecki models, respectively. The average fixed costs is repre
sented by AFC and average total cost by ATC, i.e., the curves 

o K.al�cki (1954) , p. 75. 
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representing AFC are explained by the quasi-fixed costs of labor 
or, more comprehensively, by the functioning of internai labor 
markets. 

ln the neo-classical model, the lowest point on the ATC curve 
(which now includes the variable and quasi-fixed costs of labor), 

that is, q!, will remain to the right of q" increasing, therefore the 
production range in which labor's share is characteristically anti
cyclical, insofar as the firm adopts the policy of adopting the price 
equal to marginal cost rule. After q 1, the anti-cyclical behavior of 
labor's share will continue to depend on the elasticity of substitution 
being less than unity. 

ln the Kalecki model, A TC will also vary inversely with the 
quantity produced. If the degree o( monopoly is cyclical (à la 
I-Iarrod) , the anti-cyclical behavior of labor's share will become 
more accentuated. If the degree of monopoly is anti-cyclical (à la
Joan Robinson), the quasi-fixed costs of labor will reduce the
magnitude o( the cyclical behavior of labor's share and perhaps
even transfonn it into anti-cyclical behavior.

2 . 3 - The price-wage lag effect 

The previously established assumption (e), that nominal wages do 
not vary guaranteed the stability of the cost curves in the analysis 
developed throughout the two previous subsections. The absolute 
rigidity o( wages is, however, a very strong assumption. ln economic 
literature, nevertheless, it is common to find references to the "lag 
effect", that is, the proposition that price variations lead wage 
variations, resulting in the anti-cyclical behavior o( labor's share, 
especially in the case o( galloping inflation. 7 ln a period of inflation, 
the proposition is that prices rise before and/or more rapidly than 
wages, thereby decreasing labor's share in incarne. During a period 
of deflation, or at least o( a reduction in the rate o( inflation, prices 
would again be affected first, with wages falling less than prices 
and/or the latter rising less than the former, consequently incrcasing 
labor's share. Still, for these propositions to be treated as emerging 
hypotheses of a theoretical model, it would be necessary to examine 
the causes of the price-wage lag. It is obviously not expected to 
encounter this lag in the models which assume accurate inflation 
forecasts anel no delays in the readjustment of contracts between 
economic agents. 

Nevertheless, one cannot reject a priori the suggestion that 
employers and employees form, or are Ied to form, their expectations 

7 See Burkhead (1953, p. 209), Dach and Ando (1957), p. 1 ,md Scitovsk�• 
(1964), pp. 17-18, as well a, nrious quotes of these authors. 
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of inílation according to different magnitudes, due to unequal access 
to information, or to different interpretatioss of the sarne. Nor can 
we disregard the performance of the mechanisrns which rnay prevent 
or delay a rapicl readjustment of labor contracts, such as those 
derived from government policy (e.g., wage policy in Hrazil) , 
institutions (e. g., Jong-term contracts) and other market charac
teristics (e .g., unequal bargainisg power) . 

Under these conditions, let us assume, as an alternative to the 
above assumption (e) that: 

(c. 1) The price/wage ratio (P / w) fluctuates in the sarne 
direction of the cycle, that is, it increases when the levei of 
economic aclivity cxpands anel declines with the contraction of 
such activity. 

ln the neo-classical model, this alternative assumption does not 
significantly alter the results of the analysis, since the prcvious 
assumption led only to a more restricted case. ln other words, it 
was assumed that pjw fluctuated in the direction o( the cycle since 
w was constant. It is now assumed that w can vary without altering 
the cyclical behavior of pjw. Thus labor's share will continue to 
display anti-cyclical behavior up to q� in diagram 1. 3 anel the sarne 
behavior will be observed subsequently if the elasticity of substitution 
is less than unity. 

Given the new assumption (e. l), the anti-cyclical behavior of 
labor's share in the Kalecki moclel will continue if the degree of 
monopoly follows the sarne direction of the cycle. If the clegree 
of monopoly is anti-cyclical, it is senseless to impose assumption 
(e . 1). This holds because, if, for exarnple, Lhe degree of monopoly 
increases during recessions, pjw also increases if w is constant. 

If w is not constant, but (pjw) increases in the recession due 
to a rise in the degree of monopoly, labor's share, as a variable 
cost, will decrease, losing its anti-cyclical nature. Under these 
circumstances, however, one cannot refer to a "lag effect", as 
introcluced by (e) or (c . J). Thus in the Kalecki model, thc anti
cyclical behavior of labor's share can only be a result, in this case, 
of the quasi-fixed costs of labor. 

2. 4 - Ao econometric implication

Labor as a quasi-fixed factor has an econometric implication rclated 
to a model which is commonly utilized to obtain estirnates of the 
elasticity of substitution. This model is based on the fint orcler 
conditions of a problem of profit maximization involving a firm 
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wilh a production function of the CES type. The equation uscd for 
estimation is as follows: 

VJL = a w/J (l . I)

where V is the value added, L represents the services of the labol' 
factor, w is the rate of wages ánd a is constant. Assuming constant 
retums to scale, constant price of capital and equilibrium in perfect 
competiLion, Arrow, Chenery, Minhas and Solow (1961) showed 
that � in (I . I) can be interpreted as the elasticity of substitution a. 

Substituting a for � in (1 .1), dividing each side by w anel 
inverting, we get: 

Lw/V = a-1w1 - u (1. 2) 

Since Lw/V is the Iabor's share, (1 .2) shows how it varies 
with w. If w increases this share decreases remains constant or 
increases, depending on whether a is greater thas 1, equal to I ar 
Iess than I, respectively. ln practice, (I .1) is estimated measuring 
w by the average wage (w) . Based on time-series data, the results 
obtained for a show estimates generally Iess than l ,  as pointed out 
by Nadiri (1970) and Nerlove (1967) . 

Note that the variable used in ( I . 1) and (1 . 2) are the sarne. 
ln an empirical study which estimales the parameters of these 
relations, (1 .1) will use the sarne statistical information necded to 
estima te (I . 2). If (1 . 1) obtains estimates of a which are Iess than 
1 in time-series, it is implied that when put in thc form of (1. 2), 
the data will show a relation between the labor's share and the 
average wage, which will take on the profile described in dia
gram 1 .5. 

Labor as a quasi-fixed fator differentiates the demand for labor 
in the economic cycle. Thus, during a pcriod of expansion, the firm 
hires new cmployees who are unfamiliar with the company's system 
of production; the new workers are hirecl at Lhe entry levei at the 
Iow end of the wage scale, thus causing the average wage to decrease, 
"ceteris paribus". Dming periods of costraction, employees with the 
Ieast experience will usually be the first to be discharged. Since 
these employees occupy positions at the lower end of the pay scale, 
the average wage will increasc, "ceteris paribus". Under these 
conditions, the average wage will also display the sarne anti-cyclical 
behavior, typical of labor's share as a remlt o[ labor being a quasi
fixed factor. 

Note that the "ceteris paribus" condition was emphasized here. 
This is due to the need to isolate the effect of variables which 
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can obscure the anti-cyclical behavior of the average wage. Thus, 
if a period of expansion is of long duration, new employees can 
advance on the wage scale, while the more senior employees ran be 
promoted. The growth in productivity will allow for the correspon
ding wage increase. If this takes place is a generalized manner the 
firms average wage will tend to rise, which will be added to the 
tendency to decrease resulting from· the hiring of new employees 
at the lowest leveis of the wage scale. 8 

If the anti-cyclical behavior of labor's share also appears in 
the case of the average wage, the Lw / V and w data will show a 
relationship such as that in diagram 1.5 and will produce an 
"elasticity of substitution" less than 1 when equation (1.1) is 
applied. Note also that, in this case, the results are obtained by a 
correlation between labor's share and the average wage due to a 
phenomenon which may ar may not occur independently oi the 
validity of the model expressed by equation (I. I). ln other words, 
the result obtained should not necessarily be interpreted as a result 
of a mechanism in which the relation of capital to labor responds 
to variations in the wage rate alongside a CES production function 
and in the context of a situation of profit maximization in perfect 
competition. As was demonstrated above, it is possible to interpret 
the result in a different way, based on the quasi-fixed costs of labor 
or, more generally, on the functioning of the internai labor markets. 9 

Diagram 1. 5 

( L·,i/V) 

--------------➔w 

8 Regarding a method of isolating 1hc two cflccts, sce Macedo (1976), pp. 263· 
264. This subjcct will bc dcalt wilh again in subscction 3. 8. 
o Undcr thcsc condi1ions, :m cmpirical tcst of thc nco-classical modcl should 
rcquire indcpcndcnt cvidcncc with respcct to thc valucs of clas1icity o[ substi• 
tution. By indcpcndcnt cvidcncc wc mcan, for cxamplc, that ,vhich woulcl rcsult 
from a dircct cstirnatc of thc paramctcrs of a CES production [unction. 
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Empirical aspects related to the problem discussed in this subsection 
will be examined is subsection 3. 8. 

3 - Labor's share in the short-run: an empirical 
analysis 

3. 1 - Introduction

As was pointed out in the previou� section, the analysis of labor's 
share in the short-run can be conducted in the comext of two 
models: the neo-classical and the Kalecki models. These models 
focus on the problem of price formation in different ways, which 
may lead to various hipotheses regarding labor's share in the short
run. These hypotheses, however, are not necessarily divergem and, 
therefore, should not be considered capable of allowing the empírica! 
test of either model. A specific study of price formation in the 
Brazilian manufacturing sector would be necessary for such a test 
but a study of this type falis beyond the scope of this paper. 

Nevertheless, in both the neo-classical and the Kalecki models, 
it is assumed that the quasi-fixed costs of labor render the bchavior 
of labor's share anti-cyclical. The lag effect also has this result, both 
in the neo-classical model and in one of the versions of Kalecki's 
model; that is, the model in which the degree of monopoly is 
cyclical. Under these conditions, the strategy adopted for the c:mpi
rical analysis was to analyse the behavior of Iabor's share in the 
short-run and, bearing in mind that it was generally characterized 
as anti-cyclical, we sought to examine the role played by the lag 
effect and the quasi-fixed labor costs in this behavior. As will be 
seen ]ater, the presentation of the data to be analyzed made it 
necessary to also examine the role played by two additional factors: 
variations in the prices of raw materiais and the effect of aggregation. 

The empírica] analysis to be conducted throughout this section 
is divided into eight additional subsections. ln subsection 3. 2 
monthly data for the period 1966-1975 are presented, which confirm 
that labor's share has an anti-cyclical nature. ln subsection 3. 3 the 
problem of the aggregation of data is discussed, and in subsection 
3. 4 the problcm of price variations of raw materiais is analyzed.
Subsection 3. 5 <leais with the effect of quasi-fixed labor costs. while
subsection 3. 6 focuses on the price-wage Iag. Subsection 3. 7 discusses
the available annual data. Econometric implications, related to the
estimation of the elasticity of substitution between factors, are
explored in subsection 3. 8. Subsection 3. 9 presents severa! additional
considerations and summarizes the condusions of this paper.
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• 3 . 2 - Monthly data

The Brazilian lnstitute of Geography and Statistics (lBGE) collects
data on a monthly basis for the manufacturing sector on employment
value of production and payroll, aggregated at a two-di�it levei
of classification. This information is obtained on the basis of simple
paneis determined annually. The basic difficulty in the utilization
of data obtained is this manner is cletermining whether the annual
alteration of the sample paneis impairs the analysis to be conclucted.
ln other words, it rnust be known to what extent variations found
between years reflect merely an alteration in the sample paneis.

Until 1968, the annual paneis were quite broad, encompassing
tl1e entire coumry. Thus, for example, the 1968 panei included
finns which, in December of that year, had a total of 2,218,278
employees, while Lhe 1970 Census registered 2,634,630 employees. As
of 1969, and especially since 1970, the paneis have become more
limiled. The purpose of the monthly survey was to provide the
govemment with information on economic trends; the size of
the panei made the collection of data difficult and delayed the
presentation of the results. Consequently, the sample pane) was
significantly reduced and limited to the States of São Paulo, Guana•
bara, Minas Gerais, Pernambuco and Rio Grande do Sul. 10 ln
order to obtain as compatible a series as possible, the option of 
analyzing only surveys from the Statc of São Paulo for the period
I 966-1975 was adopted. Since the largest share of the manufact.uring
sector is concentrated within this state, the adoption of said criterion
at least eliminated the problem o( different regiom1l coverage of 
the sample paneis, although the problem of different coverage in
terms of firms included in the annual paneis still remained.

ln order to identify the behavior of Iabor's share (S), Lhe ratio
between the payroll (W) and the value of production (Y), that
is, S = W / Y, was adopted as its measure. The utilization o( thi�
ratio is obviously not the best procedure as a measure of labor's
share in value added. Thus, for example, payroll costs include the 
remuneration o( directors and high-Ievel executives, and it is 
uncertain whether this remuneration is payment to the labor factor
or return on capital invested. 11 But not thaL it is our intention
to measure the short-run variations of Jabor's share rather than its
absolute value. This eliminates, at least in part, severa! of the 

10 Thus. in Junc, 1975, for :ili statcs surveyed, lhe panei included firms havin�
:i lotai oi 992.579 cmployecs.
11 The dcfinition adoptcd hy thc IBGE for thc variablcs - number o(
:ictively employed personnel. payroll and valuc oi production - appe:i�s in 
thc appendix. 
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deficiencies of the measurement, since the factors which enr.umber 
analysis of the absolute value of labor's share are present in all 
of the periods involved in the analysis over time and, although they 
affect the level of labor's share, they may not necessarily affect 
the direction of its variations, especially if they constitute a small 
portion and/or vary in the sarne direction as labor's share. 

The major difficulty of the procedure adopted to measure Jabor's 
share arises in the denominator of the ratio which defines said 
share. This results from the use of the value of procluction rather 
than the value added which occurs due to a Jack of data on thc 
latter. Although it can be assumed that, in physical terms, the 
proportion of raw materiais in output is fixed in the short run, 
the sarne cannot be said about its value. Although we are clealing 
with monthly observations, the prices of raw materiais may hinder 
the analysis of labor's share, sincc the value of production can 
vary as a result of changes in the priccs of the raw materiais anel 
not necessarily of the value added. 

ln the abscnce of an alternative procedure we adoptccl the 
âssumption that the ratio between Lhe total wages and the value 
of production reasonably reílects the variations in labor's share. 
Mention '\Vill be made if it is judged that the behavior of other 
variables (specially raw material prices) may impair our analym. 
As will be seen later, the problem of the prices of raw materiais 
acquires particular importance in the analysis of the data for 197t 
the year of the so-called "raw material a·isis" in Brazil. 

ln order to provicle an overview of the behavior of labor's 
share cluring this period, the measurement of this share was initially 
placed on two graphs, togcther with the employment levei (actively 
employed personnel) recorded monthly. The placement of the 
employment levei will serve to analyze the behavior of labor's sharc 
in employment and production cycles. The two graphs were separatcd 
where there was a major modification in the sample panei, as was 
recorded by the variation in the number of employees in January, 
relative to the month of December of the previous year. Thus it 
was recorded that the most important change took place in 1970, 
from which two graph resulted: one for the period January, 1966/ 
June, I 970 (graph 2. l, below) and the other for the period January, 
1970/December, 1975 (graph 2. 3, which appcars !ater). 12 With 
furthcr reference to the first graph, a relativcly significant modi
fication in the sample panei was recorded beginning in January, 
I 969. 1 n order to provide an ide a of the magnitude of the modifi
cations of the annual panels, the connection between the µoints 

12 For lhe íirst half of 1970, two sample paneis are superimposed. Cor which 
reason this scmester appcars in both charts. 
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o( December of each year with those o( January o( the following 
year were not made on either graph. 

The first graph reveals that, during the period from January. 
1966 to June, 1970, the manufacturing sector underwent two periods 
of contraction: during the seconcl semesLer of l 966 (which extended 
until February, 1967) and during the second semester of 1969. 
Labor's share is characteristically anti-cyclical during these periods 
o( contraction, reaching peak leveis in both cases. During periods of 
expansion. the anti-cyclical nature of Iabor's share is Iess clear in 
graph 2. I .  Thus, during the first seven months of 1966, labor's 
share did decrease with the expansion o( employmcnt. However, 
the period of growth in employment beginning in I 967 gencrally 
indicates a decreasing trend. Seasonal variations, with peaks in the 
months of December and January (probably related to the payment 
of the 13th monthly wage, end-of-year bonuses anel also consistem 
with seasonal changes in employment) do not offsct the dccreasing 
trend of the period, revealed by thc position of the pcaks, which 
corresponds, in the opposite direction, to the expansion of employ
ment during the period. I n 1969 and I 970, the bchavior o[ labor's 
share is consistent with the anti-cyclical hypothesis, during period� 
of growth as well as periods of contracLion in employment. 

1t is clear however that seasonal variations impair the analysis 
of the Lwo series. For the pcriod covered in graph 2.1, it was 
impossible to eliminate the seasonal variations with the construction 
of specific índices for the period, given Lhe fact that the changes 
which the sampling paneis underwent, the reduccd number of years 
of Lhe period anel the occurence of cycles undoubtedly led to very 
unstable coefficients of seasonal variation. 

As will be seen !ater, the period from January, 1971 through 
July, 1974 was not influenced by these prob!ems, with the exception 
of smal! changes in the sample paneis. Thcrefore, it was decided 
to obtain índices of seasonal variaLion based on the series of this 
period which, applied Lo the data of graph 2. l, resulted in graph 
2.2.13 Therefore the Iatter shows Lhe series of graph 2.1 with the 
elimination o( seasonal variation. The uncertainties which arise in 
this proccdure are: a) the period I 966-70 may be characterized by 
patterns of diverse seasonal variation and b) the differences between 
the sample paneis are sources o( errors in the calculation and the 
application of the seasonal variation índices. 

However, graph 2. 2 confirms that, during periods of contraction 
in employment, !abor's sharc always increases. Although labor's 
share accompanies the growth in employment during the first seven 

13 The indiccs werc obtained by lhe ratío to the movíng-averagc mcthod. 
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State of São Paulo 

MANUFACTURING SECTOR 

••••• Employment = L ( thousonds l 
-- Lobor's Share = W/ Y 

months of 1966, its declining trend, which began in 1967, now 
becomes clearer . In 1969 and 1970, the correction of the seasonal 
variation rendered the previous pattern unclear. '\,Vere there no 
doubts regarding the procedure adopted for the correction of the 
seasonal variation and if there existed intcrest in analyzing isolated 
periods of the series presented, it would be fitting to study the 
causes of the atypical behavior in the first seven months of 1966 and 
the first six mon ths of I 969. The significant oscillation in labor's 
share during the middle of 1967, which appears both in graphs 2.1 
and 2. 2, also would merit further attention. 

Graph 2.3, which relates to the period 1970-75, carresponds 
to a permanent expansion of employment which began in early 1970 
and lasted until mid 1974. Since then, a decrease in the levei of 
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employment is observed, followed by a slight recovery in 1975. The 
behavior of the series of labor's share shows itself to be (in accord 
with the anti-cyclical hipothesis) first declining, and then stabilyzing 
with employment. Nevertheless, the presence of seasonal variations 
does not allow for the identification of an increase of the share as 
a result of the drop in employment at thc end of 1974. 

During the period of January, 1971 to July, 1974, the varia
tions in the annual sampling paneis were reduced, as can be deducecl 
from the behavior of the employment series during December anel 
January. The greater homogeneity of the employment series and 
labor's share, together with the absence of cycles cluring this pcriod, 
facililated the calculation of more reliable índices for the correction 
of seasonal variation during thc entire period 1966-75. With regarei 
to the pcriod 1970-75, the corrccted data are shown in graph 2.4, 
where the anti-cyclical behavior of labor's share is clearer for thc 
periocl ali. a whole. At thc end of 1974. there· was a decreasc in 
employment, which was not accompanied by an incrcase in Jabor's 
share, although the latter did not continue to fali. 

ISO 

1 
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Graph 2.4, points out that labor's share suffered a very sharp 
decline in 1973. The year 1973 was characterized by three phenome
na which strongl y affect the problem un<ler analysis. First, there 
was a reversai of the declining trend in the inflation rate, 1-1 which 
magnified the lag effect, since many labor contracts had possibly 
been signed based on the expectation that the inflation rate would 
continue to decline. Second, the mathematical formula adopted 
for the wage policy in effect at that time, for the calculation of 
the rates of collective wage readjustments undcr the jmisdiction 
of the CL T (Code of Labor Laws) was such that it only very 
slowly incorporated changes in the inflation rate . As a result, the 
rates of these collective readjustment were considerably lowcr than 
the inflation rates which, in the short-run, may have provoked a 
lag between prices and wages. Third, 1973 was the year of the 
so-called "raw material crisis": incertain sectors, economic growth 
reached the physical limits of the accelerated expansion of productive 
capacity, while the prices of raw materiais (especially petroleum 
rase on the international market) . These issues will be discussed in 
subsections 3. 4 and 3. 6, respectively. 

Taken as a whole, the data analyzed suggest that, during a 
tenyear period, only a few isolated periods, which total less than 
two years, did not show an anti-cyclical pattern for labor's share. 
Even so, there is a degree of uncertainty regarcling these exceptions, 
due to the mechanisms which were used to correct for seasonal 
variations. Lacking an immediate explanation for these few cases 
of atypical behavior anel having no interest in studying specific 
subperiods of the period 1966-75 for analytical purposes it was 
decicled to proceed under the conclusion that during this period 
as a whole, the behavior of labor's share was predominantly anti
cyclical. Hence, it is deemed appropriate to determine which factors 
are responsible for this plenomenon. 

3. 3 - The problem of aggregation

Our first concern ,vil! be to ascertain whether the observed pheno
meilon is a result of the aggregation of data. ln other words, it is 
possible that the anti-cyclical behavior of labor's share, observed 
for the sector as a whole, might simply be the result, during a 
period of expansion, of an increased importance of those industries 
of the sector in which labor's share is lower and, in the case of 

u The general . índex (cohnnn 2 of the nalion�I índices of the Co11ju�1ura
Econdmica) shows the followírig rates of variations .calculatt-d on th.: basJS of
the annual avcrage· índices: 17% (1972), 15.1% (1973), 28.6% (1974) and 
27.7% (1975). 
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the contraction of economic act1v1ty, of an increased weight of 
those industries in which this share is greater . 18 

ln arder to isolate the contribution (for the result obtained 
for the sector as a whole) of variations in the relative importance 
of each industry and of the respective values of labor's share, the 
problem must be formalized. Labor's share for the sector as a whole 
is obtained by summing the payrolls in each industry i, and dividing 
the result by the sector's value of production that is: 

W/Y =" I: W,/Y i =: 1, ... 1 71 (2.1) 
i 

where W is the total payroll, Y is the total value of production 
and the subscript i refers to the value of the variable in each of 
the n industries of the manufacturing sector. 

Expressing (2 .1) may be rewritten in the following manner, 
muhiplying and dividing its right side by Y,: 

w I y E I: (Y;/ Y) (2.2) 
i 

It is clear, therefore, that labor's share in the total is a 
weighted average of labor's shares in each industry, with weights 
given by the contribution of each industry to the total value of 
production. To continue, expression (2. 2) will be simplified, with 
S = W /Y, S, = W,/Y, and c4 = Y1/Y, that is, 

s !!!! I: C;S; 
i 

(2.3) 

It is easy to demonstrate that, between two periods, O and 1, 
the discrete variation, designated by 6., of (2. 3) , can be broken 
down as follows: 

t.S $ I: (Cio t.S; + siO .6c; + /lS; .6c,) 
i 

where subscript O refers to the base period. 

(2,4) 

The first two terms of the right side of (2. 4) show the con
tribution, for the total variation, of the variations of the shares 
S, and of the weights e,, respectively. The third term represents 
the interaction of these two variations and, given that we are dealing 
with variations of numbers less than one, its contribution is, in 
general, insignificant. 

18 Within cach industry (metais. machinery, etc.) problcms of aggregation may 
also arise. Nevertbcless, in montbly series it is not possiblc to study each industry 
since this is lhe lowest lcvel of �ggrcgation available. 
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1n order to separate impirically the contribution of the variation 
of the shares anel weights, the breakdown involvecl in (2. 4) was 
applied to the 15 industries included in the monthly surveys, 
separately studying two periods. The first covers the variations 
which occurred between the first half of I 966 anel the six-month 
period of October, 1966 to March, 1967. During this period, labor's 
share increased in the sector as a whole; the results of the breakdown 
are shown below in table 2. I. Adding vertically its last two 
columns, we obrnin, respectively, 

I:S;o �Ci = - 0.00��5 
i 

I: C;o ASj = 0.01779 
i 

This indicates that the variation in labor's share in the various 
industries was the principal determinant of the increase in the 
share for the entire sector. On the other hand, the variation o[ the 
weights reduced labor's share. The sarne table shows an increase in 
labor's share in ali of the industries, except three: paper and 
carclboard, food anel tobacco. 'With the exception of the second, 
these industries had little weight in the total, which explains why 
did not significantly influence the result obtained for the sector as 
a whole, regarding the increase in labor's share. The decrease in 
the share in the food inclustry was not influential, since the decrease 
was srnall. 

The second period chosen for the application of formula (2 .4) 
was I 970-74. Beween these two periods there was a decline in labor's 
share anel the resuhs are shown below in table 2. 2. Once again, 
adding the last two columns vertically we obtain, respectively, 

}:Sio 6Ci = - 0.00503 
i 

I:r;0 6Si = - 0.01658 
• 

which again indicates that the variation in labor's share in the 
various industries was the principal determinant of the decrease in 
labor's share in the sector as a whole. Here the variation of the 
weights also reduced labor's share. The sarne table shows a decrease 
in labor's share in ali of the industries, with the exception o[ four: 
non-metallics, transport equipment, rubber anel clothing-footwear. 
\-Vith the exception of the second, these industries had little weight 
in the total, which explains the fact that they did not significantly 
influence lhe result for the sector as a whole, regarding the decrease 
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fn labor's share. Nor was increase in labor's share in the transport 
equipment industry influential, since it was small in magnitude. 

The experiment presented in tables 2. I and 2.2 indicates, 
therefore, that the result obtained for the sector as a whole cannot 
be attributecl to a problem of aggregation, although this aggregation 
actually does hide the diverse behavior of a few industries. An 
analysis of this diverse behavior is not an objetive of this study. 

3 . 4 - The problem of the prices of raw materiais 

ln section 3. 2 it was stated that the adoption of the value of 
production rathcr than the value added created the problem of 
determining to what extent the variations observed in W1/Y, simply 
reflect the increase in the cost of raw materiais anel intermediary 
commodities, involvcd in Y,. 1f information were available (even 
at the aggregated levei) on (a) the nature of the raw materiais and 
intermediary commodities utilized in each industry, that is, an input
output matrix and (b) the corresponding prices and their variation 
over time, it would then be possible to determine which sectors 
were most affected by the variation in the prices of raw materiais 
and intermediary commodities. The information corresponding to 
item (a) is  available . 10 vVith regard to item (b) however although 
there are price indices for severa! industries in this sector, as 
published in the review Conjunturn Econômica, the criterion of 
aggregation is not always the sarne as the input-output matrices 
available. Furthermore, neither the price indices nor the matrices 
use the sarne criteria adopted in the survey of data utilized in 
the previous section. Moreover, there are serious limitations in the 
available price indices, since it is well known in Brazil that these 
indices, especially those oE 1973, underestimate the rise in prices 
which actually took place. Note in graph 2.4, that 1973 was the 
year in which labor's share underwent its most significant decline; 
this may have been caused, at least in part, by the price rises in 
raw materiais during that year. 

As a result of ali of these difficulties, the p_Ian to conduct 
a detailed examination oE the eEfect of price. variatioi:is tn . raw 
materiais was deleted from this study. Nevertheless, a general 
comparison can be made of the price variations of various groups 
of raw materiais and linked with the behavior of labor's sharc 
during the period of 1970-74. Comparing the first two columns of 
table 2. 2, shown previously, one can ascertain that the decrease 
labor's share was greater in the chemical and food industries, where 

10 Sce, for cxample, Leão, Silva, Giestas and Nóbrega (197!) and IBGE (1976). 
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labor's share was roughly reduced by one half between 1970 and 
I 974. Table 2. !!, which appears below, shows, on the other hand, 
a comparison between price variations of various groups of raw 
materials, using an index of raw materiais in general and indices of 
raw materiais more closely linked to the chemicals sector (fuels 
and lubricants) and others more closely linked to the food sector 
(oilseeds, animal products and derivatives) . 

It is clear that raw materiais in general grew much less than 
the other indices covered by the table. Thus, it can be concluded 
that the variation in the prices of raw materiais contributed to 
the decrease in the share of wages, at least in certain branches of 
the industry, including the chemical and food industries, during 
the period from 1970 to 1974. 

3.5 - Labor as a quasi-fixed factor (or the internai labor market) 

Empirical evidence covering Lhe role of labor as a quasi-fixed factor 
is less scarce and clearly shows its importance in shaping the anti
cyclical behavior of labor's share in the short-run. The empirical 
evidence presented here complements that which has already been 
presented in other studies by the author . 17 ln order to bring the 
discussion to a more general levei, the concept of internai labor 
market will be frequently used in place of labor as a quasi-fixed 
factor. At the theoretical levei, one can discuss the quasi-fixed 
labor costs withoul implying other characteristics of the internai 
labor market such as its institutional character and its promotion 
and transfer mechanisms. Nevertheless, from the empirical point 
of view, the discussion in this paper does not permit this distinction 
and therefore we shall interchange the two concepts. 

The additional evidence presented here refers to the manufac. 
turing sector in the city of São Paulo. Based on a sample obtained 
from questionnaires of the "Law of 2/3" anu processed by the Insti
tute for Economic Researcl1 (IPE), the following ratio was calculated 
for each industry of the sector: 

R= 
employees with less than one year of service in the firm 

total number of employees 

R can be understood as an index of labor turnover, since the 
newly hired employees either increased the number of employees oi: 
substituted those who left the firm voluntarily or otherwise. Thus, 
if the number hired for expansion were known, the balance would 

17 Macedo (1974) , chap. 4 or (1976) . 
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Table 2.1 

São Paulo - Manufacturing St:ctor Breahdown of the Total
Variation of Labor's Shar,: in the Value of Production 

Between 1966 and 1967 

s, e e.nd Variations 
Industry 

(*) 804 c·•is67 t:.S Coa Co1 t.c Saeflc Ceol>S 

Non-Metnllic Minerais 0,155 0,160 0,C05 0,0396 0,0436 0,0042 0,00003 0,00020 
Metallurgy 0,169 0,178 0,009 0,1116 0,1066 -0,0050 -0,00085 0,(01()() 
Machinery 0,193 0,222 0,029 0,0448 0,0471 0,0023 0,00044 O,G0130 
Electrical F.quipment 0,112 0,145 0,033 0,0881 0,0869 -0,0012 -0,00013 0,OG291 
Transport Equipmcnt 0,134 0,167 0,033 0,1569 0,1365 -0,0204 0,00273 0,00518 
Paper anrl Cardboard 0,110 0,100 -0,010 0,0276 0,0400 0,0124 0,00136 -O,C0028 
Rubber 0,092 0,093 0,001 0,0351 0,0371 0,0020 0,00018 0,00004 
Chemicals 0,G64 0,082 0,018 0,1328 0,1211 -0,0117 0,C0075 0,00-:?39 
Drugs, Cosmetics, Soap� 0,073 0,077 0,004 0,0129 0,úl62 0,C033 0,00024 0,G0C05 
Plastics 0,121 0,150 0,029 0,0174 0,0157 -0,0017 -0,00021 0,00050 
Textiles G,113 0,145 0,032 0,135.'i 0,1113 -0,0242 -0,00273 0,00434 
Clothing, Footwear 0,137 0,145 0,008 0,0269 0,0307 0,0038 0,00052 0,C0022 
Food Products 0,063 0,059 -0,004 0,1456 0,1805 0,0349 0,00220 -0,0G058 
Beverages 0,104 0,134 0,030 0,0197 0,0200 0,0003 0,00003 0,00059 
Tobacco o, 1()0 0,086 -0,014 0,0052 0,0067 0,0015 0,00015 -0,C0007 
Total 0,117 0,130 0,013 

Sourco oi RRw Doto: Montbly Survoyo proparod by IDOE. 

M 811 • l.a.bor'11 Bharfll durin1 tbe fir■t half of 1088, concded for eco.aono.1 vo.rio.tion. 

C-•) Se1 - Labon Sharo durina tbc perjod Oatohcr, 1000 to Mnrab, 1007, concctod for 1e:a.cnal vo.rÍlltion. 
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Table 2.2 

São Paulo Manttfachl1·ing Sector Breakdown o/ the Total 
Variation of LaboT's Share in the Value of Production 

Between 1970 1111d 1974 

S, e 11nd V11riations 
Industry 

S1a Sn tJ.S !:?a C?, IJ.c S10âc C101J.S 

Non-Metn.llic Minerais 0,147 0,151 0,0042 0,()384 0,0273 0,0111 0,00163 O,CC016 
Melallurgy 0,151 0,114 -0,0369 0,0886 0,0907 0,0021 0,00032 -0,00327
Mnchinery 0,166 0,155 -0,01()8 0,0629 0,0731 0,0102 G,00169 -O,G0068 
Electrical Equipmcnt 0,140 0,136 -0,0040 0,0913 (l,0760 -0,0153 -0,00214 -0,00037 
Tro.nsport Equipment 0,140 0,145 o,or.so 0,2101 e,1695 -0,0406 -0,00568 0,00568 
Paper nnd Cardboard 0,128 0,092 -0,0360 0,0369 0,0364 -0,0005 -0,00006 -0,00133
Rubber 0,077 0,088 0,0110 0,0434 0,0262 -0,0172 -0,00132 0,00048 
Chemicals 0,095 0,042 -0,0530 0,1202 0,1909 0,0707 0,00672 -0,00637 
Drugs, Cosmetics, Soaps O,Ol'i9 0,064 0,0050 0,0279 0,0202 -0,0077 -0,00045 0,00014 
Plastics 0,132 0,114 -0,0180 0,0176 0,0156 -0,0020 -0,00026 -0,00032 
Textiles 0,130 0,107 -0,0230 0,0855 0,0598 -0,0257 -L,00334 -0,00197
Clothing, Footwcar 0,124 0,127 0,0030 0,0229 0,0167 -0,0062 -0,00077 O,OOOOi 
Food Products 0,056 0,026 -0,3000 0,1275 0,1812 0,0537 0,00301 -0,00383 
Beverages 0,156 0,145 -0,0110 0,0156 0,0101 -0,0055 -0,000.<!6 -O,OG017 
Tobacco O,OS2 0,037 -0,0150 0,0112 0,0062 -0,0050 -0,00026 -0,00017 
Total 0,119 0,101 -0,0lSO 

Souree o( Raw Data: lltontb!y Survoya prepottd by tbe IBGE. 



be a net índex of personnel turnover. It can be said, then, that 
the índex R overestimates turnover. ln addition to R, indices R1 

and R1 were also calculated. The first corresponds to the value of R 
for the case in which the numerator as well as the denominator of 
the above formula refer to employees who receive up to two minimum 
wages monthly. R. corresponds to the employees whose monthly 
earnings are above two minimum wages. Under these conditions, 
it is easy to verify that, R is a weighted average of R1 and R1, with 
weight given by the proportions of the total number of employees 
receiving up to two minimum wages and above two minimum 
wages, respectively. The results of the calculations of R, R1 and R. 
are presenteei in table 2 .4, together with data on average earnings 
in each industry included in the table, obtaincd from the sarne 
source . The inclusion of the average earnings data is for la ter use. 

Two important conclusions can be drawn from the data in 
table 2.4. The first is that labor turnover is greater for those who 
earn less, anel this is consistent with the reasoning behind the 
concept of an internai labor market. JS The second conclusion is 
that this idea i s  supported by another way of focusing on t'he 
information available from the sarne table. It was assumed that the 
value of average earnings reflects the quasi-fixed labor costs associated 
with the internai labor markets. That is, the higher costs of a 
hierarchical wagc structure emerging from on-the-job training, 
institutional mechanisms and other causes, are proportional to the 
wages which would be in effect in the absence of such costs . Thus, 
among industries, one can anticipate an inversc correlation between 
the average earnings and R, used here as an approximate measure 
of turnover. This was confirmed by a statistical test . JO 

The em pirical evidence presented in this subsection is certainly 
open to criticism. Nevertheless, when adcled to the others already 
cited, it is believed that the overall results constitute a substantial 
indication that employment relationships in the Brazilian manufac
turing sector are organized in such way that they lead to quasi-fixed 
costs of labor. \•Ve may thus conclude that this phenomenon is 
one of the causes of the anti-cyclical behavior of labor's share. 

18 Tnking lhe valucs of R, and R, from table 2.4, we tcstcd R, = R, against 
R, > R, using thc "t" s1:11is1ic. We found 1 = li. 49-1, which prccludes lhe 
acccplancc of thc hypothesis of cqualicy at lhe Jc,·cl of 1 %- For lhe test, it was 
assumcd that 1hc variancc of 1he 1wo groups are different. Under this condilion, 
lhe tcst is an approximation. 
111 The coefficient of linear correlation between thc two variables is -0.76-1. 
Thc hypothcsis of 2cro correlation c:innot be acccptcd at the 1 % lev�I against 
the hypothesis of negative correlation (t = - 4. 729) . 
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!1. 6 - The lag between prices and wages 

ln principie, it should be a relatively simple problem to associate 
the effect of the lag between prices and wages with the behavior 
of labor's share. Were there a time - series of wages and prices 
available for the manufacturing sector, we could measure the lag 
effect by the ratio between these two variables, that is, by the real 
wage. Then, the variations of this wage could be associated with 
the behavior of labor's share. However, conceptual and em pirical 
problems present severa] obstacles with regard to the ability of a 
wage/price ratio to measure the Iag effect over time. 

With reference to the numerator of this ratio, a major problem 
is that the available data on wages in the manufacturing sector 
only allow for the calculation of the average earnirigs employee and 
this measure is far from being appropriate for the intended purposes. 
First, it is by itself affected by the existence of quasi-fixed labor 
costs which, as was seen in the previous section, has em pirical su pport 
to explain the variations observed in labor's share. ln subsection 1.4, 
it was explained that this mechanism provoke anti-cyclical behavior 
o( the average wage, insofar as the reductions and expansions in 
employment, concentrated at the lowest leveis of the wage scale, 
should have, respectively, a positive and negative impact on the 
average wage levei of the employees on the firms pa yrolls. 

Second, the average earnings per employee can vary due to 
changes in the number of hours worked per employee, a variable 
which is of cyclical behavior, decerasing d uring con tractions in 
employment and increasing during periods of expansion. 

Table 2.3 

Brazil: Price Variations in Raw Materiais - Selected Indices, 1970-74

Indices 

Raw Materiais in General 

Fuels and Lubrica.nts 

Agricultura! Raw Materiais: oilseeds 

Animal Products and Derivatives 

Variation between 1970 and 

1974 (%) 

106.l:JS

147.50 

142.l:JS

141. 72

Source: IDdic:ea 131 20 1 46 and 48, reapectively from Conj,w1tura Econ6mica. 
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A third problem is that the Iag effect can be selective, aftecting 
only a portion of the employees of the firm and not necessarily 
being reflected in the value of the average earnings of ali its 
em ployees. Bach a ( 1975) and Wells ( 197 5) suggested that after 
1964 the lag affected wages at the lower leveis of the wage scales 
but not those of employees with higher positions in the hierachy, 
since the former group had been hurt more by the ban on union 
activity, their bargaining power depending more heavily on union 
activities than the second group. Recause they held highranking 
positions those of second group had not only greater bargaining 
pawer in individual trms but were also directly involved in the 
determination of their own wage or salary leveis. 

As if these difficulties did not suffice, other problems arise 
affecting the price índices used in the calculation of the wage/ 
prices ratio. These problems were mentioned in subsection 2. 4. Let 
us examine the case of 1973, a year in which the credibility of the 
price índices is recognizadly lower. As has already been pointed out, 
in that year conditions were propitious for the Iag effect. The 
inflation rate, which had ben decreasing until then, began to rise. 
With this change of direction, it is possible that real wages had 
decreased because many labor contracts were apparently signed not 
foreseeing that the rate of inflation would change direction. 
Furthermore, the mathematical formula adopted by wage policy for 
the calculation of collective wage readjustrnents incorporated the 
effect of significant changes in the rate of inflation only very slowly. 

Notwithstanding ali these difficulties, we decided to continue 
the analysis. Thus in the following pages, we will analyze data on 
real average earnings for the period of 1966-1970, without concerning 
ourselves with the above-mentioned problems. La ter, we will com
ment on severa] conclusions which should be qualified as a result of 
these problems. Moreover in the discussion which follows, we will 
not initially question whether the lag effect is derived from the 
typical rigidity of labor contracts or if it can be attributed to govern
ment wage policy. La ter on, the latter issue will be the object of 
specific comments. 

Graph 2. 5 shows, for the period of J anuary, 1966 to June, 1970, 
the behavior of monthly data on real average wages, using the 
wholesale industrial price índex as a deflator. 2º lt can be seen that 
wages grew in 1966, stabilized in 1967 and decreased, in 1968, 
recovering as of l 969. Comparing this behavior with labor's share 
during the sarne period (see graph 2. 2), three basic conclusions 
can be drawn. 

20 Index no. 18 of Conjuntura Econdmic11. ln 1he remaloder of this sec1ion, 
lhe data on real average eamingi wlll be referred 10 1imply as wagc1. 

141 



First, the lag effect cannot be singled out as the cause of the 
increase in labor·s share in late 1966 and early 1967, since wages 
stabilized during that period. Second, the lowest leveis in labor's 
share in 1968 can be explained partially by the wage decrease of that 
year. Third, the largest values in labor's share during the recession 
of late 1969 and early 1970, can also be explained by the lag effect, 
since wages rose during that period . 

The behavior of wages in the period 1970-75 can be assessed 
by reviewing graph 2.6, in which it can be observed that wages rosc 
until mid 1973, showed a slight declining movement until Iate 1974, 
and then began to recover. 

This wage trend was compared with the behavior of labor's 
share during the sarne period (see graph 2 .4) . We may conclude 
that, first, the Iag effect does not appear to be responsible for the 
declining trend in the share of wages through mid 1973, bearing in 
mind the growth in wages during the sarne period. Second, from 
that point, through to early 1975, the decrease in wages occurs as 
labor's share decreases, and it was Iikely one of the factors responsible 
for the reduction in labor's share, especially considering that the 
decrease in wages during this period is underestimated in relation 
to the downward bias which the deflator presents in that year. 
Third, during the recession of iate 1974, which extended into 1975, 
wages rose but not to the point of clearly contributing to an increase 
in the share of wages. 

As was said previously, in analyzing the lag effect it was not 
intended to isolate the effect of the typical rigidity of labor 
contracts from the eHect of the Government wage policy. vVith 
regard to the latter, it is interesting to observe that there are strong 
indications of its effect, at least in two periods. 21 The first is I 968, 
a year characterized by a sharp decrease in labor's share and during 
which one of the most important changes in post 1964 wage policy 
took place. Until then Lhe so-called "inflationary residue" (an 
allowance for future inflation), which enters into the calculation of 
the wages readjustments determined by the Government, was persis
tently underestimated. ln May, 1968, the Government modified the 
calculation formula correcting, at least in part, the underestimation 
of the "inflationary residue". Thus, the wage rate readjustments 
began to correspond more closely to the inflation rates . Both the 
underestimation of the residue and the modification introduced by 
the Government are consistent with the behavior of labor's share in 
1968 and immediately afterwards. That is, the underestimation of 

21 Thc aspec1s of wagc policy discusscd bclow are bascd on the study by 
Cipollari and Macedo (1975) . 
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Table 2 .'1 

City of São Paulo - Manufactu1·ing Secto,· Values of R and the
Average Earnings by lndustry - 1974

Valuc., oi R 

Induatry Up lo two Moro lhnn 
Gcnernl 1',1inimum h,·o Minimum Avt!roge 

(R) Woge,, WnRCB Eorning!I 
(R1) (R2J (') 

Food Produclo 0.25 0.31 0.10 3.64 
Boveragea 0.13 0.41 0.08 5.49 
Tobacco 0.15 0.20 0.15 5. 74 
Textill!a 0.25 0.33 0.18 2.88 

Clotbiag ond Footwcnr 0.29 0.31 0.22 2.16 
Wood 0.32 0.41 0.22 2.92 
Furniture 0.29 0.38 0.23 3.30 
Papcr ond Cordbonrd 0.23 0.31 0.17 3.63 
Publi•hing oad Printing 0.26 0.34 0.21 4 .17 
Lenthcr oad Rides 0.29 0.35 0.19 2.50 
Rubbcr 0.23 0.31 0.17 3,32 
Chcmicol ond Druga 0.24 0.33 0.10 5.05 
Pctrolcu.m D�ivnti\·ea 0.17 0.27 0.13 5.81 
Pl.D.!!tic.11 0.3•1 0.41 O 23 2 .87 
Non-1\lctnllio M incrnlo 0.25 0.30 0.18 3.60 
l\l etollurgy O. 20 0.39 0.19 4 .12 
Machinl!ry nnd Elcct.rico.1 Equipmant 0.29 0.38 0.21 3.93 
TranBJJOrt Equipmcnt 0.27 0.35 0.23 4. 12 

Sou,ce of Ra,v Da.ta: Qucstionnnirc!I Irnm tllC! 14Lnw of tha 2/3" Sn.mple írom thc Instituto (or Eco
nomia Rcacnroh (IPE). 

(') Unit.,, oi tbe monthly minimum wn•• (CrS 312,00) per workcr, in April, 1974. 

the residue explains the aggravation in the decrease of the labor's 
share in 1968 and the correction of the formula explains its recovery. 

The second period in which we find indications of the effect 
of the wage policy is that of 197 3 to 197 5. As was previously seen, 
late 1973 and late 1974 were periods characterized by a decrease in 
labor's share and in wage leveis. ln January, 1975, the government 
again modified the formula significantly, now basing it on the 
reconstitution of the real average wage for the 12 months pior to 
the wage readjustment. With the sudden rise in inflation rates in 
1973 and 1974, the existing formula, which was based on the 24 
month previous to the readjustment, only very slowly incor
porated the increase in the inflation rates. As a result, after the 
change introduced by the government, the wage rate readjustments 
rose quickly and, by 1975, exceeded the inflat.ion rate. This is consis
tem with wage increases since then. 

Although the data is, for these t:wo periods, consistent with 
that which could be anticipated form the effect of the wage policy, 
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it is not possible to distinguish this effect from the typical rigidity 
of the labor contracts. ln other words, it is possible that the behavior 
of the data reflects circumstances in which individual contracts are 
rigid for a certain period of time, during which it i s  difficult for thc 
employee to obtain wage radjustment if there is, as in 1973 and 1974, 
a substantial increase in the inflation rate. 22 Strictly speaking, in 
order to separate the two efects it would be necessary to define more 
precisely the relation between the behavior of the wages of the sector 
and the collective wage readjustments obtained by the respective 
labor unions. ln addition to the difCiculties already mentioned 
regarding the analysis of the real average wage, it should be pointed 
out that this variable and the collective nominal wage readjustments 
are subject to seasonal variations whose pattern also needs to be 
determined. 

ln concluding this section, it is worth mentioning severa! 
circumstances in which the previously mentioned problems relating 
to the measurement of the lag effect limit the conclusions reached. 
Such limitations are: a) the wage stability of l 967 and the growth 
in wages since 1970 can be partially associated with the variations 
in the number of hours worked; b) the growth in wages after 1970 
can be, in part, related to the underestimated price indices even 
before 1973; c) the 1968 wage decreases can be partially attributed 
to the expansion in employment in the lower leveis of the wage 
scale. Taken as a whole, it is understood that these Iimitations are 
more serious in the case in which the existing variation is small 
(e.g. in the case of wage stability in 1967) but does impair the 
analysis when the variation is very lage (e . g., the growth in wages 
since 1970 ) . It should however be clear that the are a series of 
underlying assumptions to the conclusions reached in this section 
regarding the lag effect . These conclusions are summarized below. 

For the entire period of 1966/70 , and considering only the 
periods in which labor's share showed clear anti-cyclical behavior, 
there are indications that the lag effect, taken in the broad sense 
(that is, without distinguishing the effect of wage policy) explains: 

a) the downward variation of 1968 and of the period of l 973 to
1974; b) the upward variation between I 969 and 1970. N evertheless,
the lag eHect does not explain the increase which took place in
1966 nor the decrease between 1970 and early 1973.

22 During the period cited, there was a sudden change in the inflation rate; 
it was unlikely that thi! change was incorporated into individual labor contracts, 
evcn in the absence oi the wage policy. ln 1968, howcver, governmcnt policy 
can be considered responsible, even il in an indirect way, for the dccrease in 
re:il wages, insoíar as the government contributed to the generation oi an 
optimistic forecast oi the inllation rate ,�hich, though reflectcd into individual 
labor contracts, did not materialize. 
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vVith regard to the wage policy there are indications that it 
explains the behavior of labor's share on at least two occasions: 
a) for the 1968 decrease and thc subsequent recovery; b) for the
decrease of 1973 and 1974 and for the recovery afterwords. lt was
not possible, however, to isolate the effect of wage policy from that
o( the typical rigidity of the labor contracts. This was probably
more important during the second period than in 1968.

3. 7 - Annual data

ln addition to the monthly data already discussed in this paper, 
IBGE publishes ann uai surveys of the manufacturing sector. These 
surveys are available for the period 1949/73, with the exception 
o( the years 1950-51, 1960-61 and 1971. The difficulty in th'! 
utilization of these data is the Jack of homogeneity of the criterion 
adopted for the selection of the industrial establishments covered 
by the various surveys. Thus, there are census surveys encompassing 
the population of the establishments, together with surveys which 
include only the establishments with five or more employees or 
those whose total value of production represents 90% of the sector. 23 

Under these conditions, it is difficult to follow the variations in 
the value of labor's share over the years since it is possihle that 
the variations observed may be merely the result of the different 
criteria adopted for the surveys. Note that the problem of the 
different sam pling criteria in this case is much more serious than 
that observed in the case of the monthly surveys. ln the latter, at 
least the analysis of labor's share within each year, between months, 
is not impaired by the fact that different annual sample panels 
were adopted. Here, the different criteria obviously detract from 
the annual comparisons. Furthermore, in the case of the monthly 
data, there were severa} years in which the modification of the 
sample paneis was minimal. 

Even so, the data available on an annual basis were analyzed, 
both for the entire manufacturing sector and for the various industries 
of the sector, at the two-digit levei. 24 For the period 1949/73, the 
typical pattern of behavior of the data, for the entire sector as 
wcll as for the various industries, is that the employment series 
exhibits a growing trend whereas labor's share shows a diminishing 
tremi. vVith regard to these trends, one can assume that the different 

23 For a dctailed explanation of the survcy critcria for thc pcriod 1919/69, 
scc Ilacha, da Mata :md Modcnesi (1972), Appendix A.4.1. 

24 Ilcaring in mind thc problcms identificd in relation to thc annual dar:i 
and in order to avoid exccssive use of tables and graphs, thc following discussion 
is prcsenred in a summarizcd form. 
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survey criteria of the annual data were probably not inf!uential 
enough to alter the profiles of the trends observed. Nevertheless, 
the series did not confirm, in the case of the period of 1966/69, 
the anti-cyclical behavior pattern of labor's share as found in the 
monthly data. The oscil!ations around the trend are very irregular 
and this may have been as much the result of the different sampling 
criteria as the fact that several of the cycles through which the 
manufacturing sector passed were of short duration and can on!y 
be analyzed by the monthly data. 2

ft This is the case, for example, 
for the year 1969, as can be observed in graphs 2. l and 2. 2, which 
were previously discussed. 

This pattern of behavior is summarized in table 2. 5, which 
indicates the correlation coefficients between annual employment 
series and labor's share. Given the availabi!ity of the data, these 
variables were measured according to two criteria, S being the 
share of total wages and S

1 
the share corresponding only to 

production workers. S1 therefore excludes the wages of administrative 
personnel. ln arder to calculate the correlation coefficients, the 
employment series was separated according to an identical criterion. 

The annual data prepared by the IBGE regarding the manu
facturing sector are more detailed than the monthly surveys. It was 
therefore possible to calculate S and S1 taking the quotient bctween 
the payroll and the "value added to raw materials", assuming that 
the variations of the Iatter reflect the variations in the economic 
value added in a more precise manner than the value of production. 26 

With the exception of the textile industry, ali of the correlation 
coefficients in table 2. 5 are negative. Among the various industries, 
the textile industry is that in which the trend of employment growth 
is less accentuated, which may have contributed to the observed 
result, since, in the case of labor's share, the textile industry was 
no exception to the rule, showing a decreasing trend. The results 
of the "t" test, also shown on the table, indicate that the correlation 
coefficient are significantly different from zero at the 5% levei, with 
few exceptions_ 

It should be emphasized that, if it were not for the opposite 
direction in the trends of the employment series and labor's share, 
the negative sign of the correlation coefficient could be interpreted 
simply as indicative of the anti-cyclical behavior of the latter variable. 

2� Wells (1975) for example, did not find evidence of the anti-cyclical behavior 
of labor's share during lhe pcriod of 1964/67 (pp. 194-95) . AI least siuce 1966 
this is due 10 lhe fact that only annual data wc:rc analyzc:d. 
2e Thc definition adoptc:d by thc: IBGE in lhe case: of thc annual data ili 
basically that ol thc Industrial Cc:nsusc:s and is prc:sentc:d in the Appc:ndix. 
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Here it is interpreted simply as indicative of the trends of opposite 
directions observed in the two series. 

Given the problems encountered in the survey criteria of the 
annual series and the possibility of cycles of short duration, the 
monthly surveys are much more appropriate for the analysis of 
Lhe hypothesis that labor·s share is anti-cyclical in behavior. If it 
were not for the existence of monthly data, the analysis of this 
paper woulcl be significantly weakened, since, even if the annual 
data confirmed such hypothesis, there would be uncertaimies re
garding their validiLy within segments of the years surveyed and 
regarding the effect of the different survey criteria. 

Nevertheless, the annual data reflect Lrends whose identification 
is not necessarily impaired by the critiques made with regard to 
the sampling criteria. ln dealing with trends observecl over a period 
of two decades, however, it is understood that the phenomenon 
Lranscends short-run analysis and should be analyzed separately. 27 

3. 8 - Econometric implications

We shall now return to the discussion begun in subsection 2.4, 
and re-state equation (l . l), ·with which we may theoretically obtain 
an estimate of the elasticity of substitution a: 

V/L = a wrs (2.1) 

This equation, or its transformation has often been applied in 
empirical studies. ln Brazil, Bacha, da Mata and Modenesi (1972) 
applied the equation. 

(2.2) 

which is a transformation of (2 .1), assuming that �. is not neces
sarily equal to I, as in (2 .1), which, in the context of the model 
on which this equation is based, is the equivalent of accepting that 
the returns to scale are not necessarily constant. ln the estimate 
made by the above-mentioned authors, the series cited in the previous 
section were used, utilizing the value of production in place of the 
value added V. 

Although the authors cited have not interpreted the w coefficient 
as the elasticity of substitution, this can be dane once the hypotheses 
implied in the model from which (2 .1) ar (2. 2) are reduced forms. 
The fact that their estimates of �, are less than l and consistent, 

27 Sce Macedo (1977), chaps. 3 and 4. 
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with Lhe usual assumption regarding the value of a in the short-run 
has already led severa] authors (such as Rebouças (1975) and Taylor 
and Cardoso (1976)) to interpret these estimates as elasticities of 
substitution. 

The annual data on which these estimates are baseei exhibit the 
survey-related problems referred to in the previous section. There 
are other reasons why it is questionable whether the estimaLes of 
Bacha, da Mata anel Modenesi (1972) can be interpreted as elastici
ties of substitution. 2a 

The following is an adlitional argument opposing the utilization 
of (2. l )  or (2. 2) for the obtaining of the a estimates, when this 
is done based on time-series and taking the average wage as a measure 
of the wage rate. The theoretical part was examined in subsection 
2. 4 and , in order to-discuss the empirical aspects, use wil] be made
of data from the manufacturing sector in the United States, where
the surveys are subject to a homogeneous criterion from year to year.

Taking the annual data of V, L and w, for the period 1949/72, 
from the "Annual Survey of Manufactures", the following equation 
was estimated: 20 

VÍL = 1.022 + 0.637 w + 0.0289 t 

R' = 0.998 

(5.14 t) (5.7613) 

D.W. = 0.68

where the variables V/ L and w are represented by the respective 
logarithms anel t is a time trend inLrnduced to represent "technolo
gical progress", as is usually done in the applications of (2.1). since 
both V/ L and w can display a growth trend which, if not isolated, 
would Iead to biased estimates of the coefficien t of iii. 30 

The coefficient of w is less than l, consistent with results 
normally obtained for the elasticity of substitution in time-series. 
However, further examination of the data used reveals that: (1) the 

28 Macedo (1974), chaps. 3 and 4, or (1975) and (1976). 
29 V is lhe value addcd, L is 1he number of man-houn cmploycd in procluction 
and üi is thc average wage (eamings) oblained by dividing 1he produclion 
payroll by lhe number of man-houn emplo)'ed. The figures in parentbcscs 
correspond 10 lhe "t" s1a1istic. 
30 The in1roduc1ion of 1he time lrcnd in (2.3) can also be inlcrpreted as 
a corrcction for 1he rise in priccs and nominal wagcs due lo inflation. Aho1her 
inlerprclation, along 1he lincs of "tcchnological progrcss", would bc 1ha1 the 
increase in 1he quality of labor rcsults in a growth in produc1ivi1y (V/L) 
which, in tum, rcsults in higher wagcs (iii); 1his elfecl should be isola1ed in 
ordcr to estimate the clastici1y of substitu1ion net of 1hi1 effecl. 
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manufacturing sector o[ that country passed through cycles _oE
production and employrnent during the periad; (2) the S series 
(]abor's share) and iii series, excluding the effect af the trend, are 
pasitively con-elated during mast of the periad; (3) this positive 
carrelation occurs concomi tantly wi th an an ti-cyclical behaviar o[ 
both variables, excluding the trend. 

More precisely, graph 2. 7, shows the L, w and S (labar's share) 
series, in Iogarithms, excluding the trend. A vertical line was drawn 
along the points corresponding to 1958, in arder to highlight the 
period 1958/72. On the one hand, it can be seen that, except for 
the period 1949/57, there is a clear negative carrelatian between L 
and w. On the other hand, with the sarne exceptian, i t can be 
observed that the correlation between L and S is negative, which 
reílects the anti-cyclical behavior af labor's shai-e. It alsa follows 
that the correlation between S and iõ is positive which as was seen 
in subsection 2. 4, will produce a "satisfactary" result (less than 
one), for the value of the elasticity of substitutian in the short-run. 

Since the behavior o[ the data is atypical during the period 
I 949 /57, it was decided to re-estimate equation (2. 3) separately 
for this period and again for the period I 958 /72. The results abtained 
were the following (we shall repeat equation (2. 3) in arder to 
facilitate the comparison) : 

For 1949/72 

Rs D.W. 

V/L = 1.022 + 0.687 w + 0.0289 t 0.998 0.68 (2.3) 

(5.141) (5.762) 

For 1958/72 

VÍÍ, = 1.018 + 0.805 w + 0.0198 t 0.999 2.27 (2.4) 

(12.664) (7.200) 

For 1949/57 

ViL = 1.205 - 0.048 w + 0.0670 t 0.997 1.62 (2.5) 

(0.806) (8.589) 

Comparing the above results, it is clear that in terms af the 
"t" test, as well as for the Durbin-Watson and R' coefficients, the 
results for the period 1959/72 are the "best", with the difference in 
the case of R1 being minimal. Furthermore, it is clcar that the data
from this periad are the most inElucntial in the determinatian af the 
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result obtained for the period as a whole. Observe that in the 
regression for the period 1949 / 57 the sign of the w coefficicnt is 
negative and does not differ significantly from zero at the 5% levei. 

Nevertheless, it is evident that there econometric results usually 
interpreted as elasticity of substitution are derived from thc patterns 
of behavior which the variables L, üi and S follow throughout the 
economic cycle. These patterns of behavior can be explained on 
the basis of the existence o[ quasi-fixed costs of labor or by the 
functioning of internai labor markets. 

In the United States, evidence exists indicating the importance 
of these two approaches in the analysis of the labor factor. 31 We 
have seen in section 3. 5 of this study that, for the case of the 
Brazilian manufacturing sector, important evidence also exists 

Table 2.5 

Brazil - Manufacturing Sector - 1949/73 - Correlation o/ 
Coefficients: Bet:ween Total Employment and S (r

1
) and 

Between Employment in Prodttction and s1 (r2) 

Indu■lry 

Totol -0.78 (5.21) -0.77 (&.29) 
Non-Mctallio I\·linerol■ -0.111 (3.24) -0.6,l, (3.63) 
Metallurgy -0.70 (5.00) -0.78 (5.56) 
Machinlllry -0.00 (3.18) -0.62 (3.06) 
Electrical and Communic.11.tiona 

(2.152) -0.68 (3.06) Equipment -0.61 
1.'ronsport Equipmtct -0.17 (O. 72)• -0.12 (0.67)º 
Wood -0.58 (3.03) -0.80 (3. 27) 
Furniture -0.66 (3.61) -0.&9 (3.16) 
Paper and Cardboard -0.40 (1, 87)• -0.67 (3.04) 
Cbemical■ -0.81 (3.28) -0.74 (4.69) 
Rubbe r -0.30 (1. 3-1)º -0.15 (0.67)0 

Leatber and Hide, -0.61 (J. 30) -0.35 (1. 63)º 

Taxtile■ 0.31 (1.38)º 0-43 (2.06)' 
Clothin1 ond Fooh•ear -0.62 (2.158) -0.157 (3.04) 

Food Product■ -0.82 (3.36) -0.5A (2.SI) 
-0.47 (2.24) --0.61 (3.38) Drwer.agca 
-0.38 (1.78)' -0.32 (1.49)0 

Tob.aoco 
(4.40) -0.77 (5.33) Publi1bina anel Printing -0.72 

S rce of Raw Dotn: Annur1I Sur,·ays of the: IBGF:, c:overinL_tbo b.lanufac:t�rin,g Sector. ou 
1 1 ced in .,nrcotbc:aca· (2) the: ■e.rica u■ed doea not rncluda tbe yean Not@� (1) 11 t" va uea ore P D r 

1050/61 1000/61 nnd 1071. . . 
•tndicatC:- thot th� .. t" tc:st precludes tho rejeotioa of tho hypotbt1i1 that the conolntton u null. at 
tbo 5% le\'el. 

31 See Oi (1962) and Doeringe and Piore (1971), among othen. 
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indicating the sarne. Therefore, the interpretation of equations such 
as (2.1) or (2.2) which are either computed with currently :ivail
able data or, with improved data in the future, should be made 
with caution. Although the purpose of applying these equations is 
to obtain estimates of o, this paper demonstrates that the respective 
econometric results are subject to an alternative explanation. 

Until this point, this alternative explanation took only onc step 
fonvard in the understanding of the phenomenon analyzed. By 
itself, it doesn't exclude the valiclity of the explanation which 
explicitly involves the value of the elasticity of substitution. One 
can however speculate about the plausibility of one explan:ition 
when compared to the other. 

Along these lines, one can defend the greater plausibility of 
the explanation based on quasi-fixed costs of labor, or on the internai 
labor markets, based upon four arguments. First, its premises are 
less rigid, not taking into consideration those required hy the 
estimating the elasticity of substitution experiment: perfect compe
tition, some short-run substitution berween capital and labor, an 
aggregated production function with constant elasticity of substi
tution, unaltered cost of capital, homegeneity of the labor factor 
and (especially for equation (2 .1)) constant returns to scale. Second 
it provides an explanation of the variables during the economic 
cycle, rather than considering the values of the variables without 
taking into account the nature of their variations over time. Third, 
the average wage is analyzed as such rather than as an 11cl-hoc 
measure of the wage rate. ln this respect, it is important to note 
that the average wage has an anti-cyclical behavior which goes against 
the cyclical behavior predicted for the wage rate by the theoretical 
reasoning behind the explanation which focuses on the elasticity of 
substitution. Fourth, the interpretation of the econometric results 
obtained with the function (2 . 2), as a product of quasi-fixed labor 
costs or the functioning of the internai labor markets, is supported 
by empírica] evidence independem of the computed functions, as 
was stated above. ln the Brazilian case, the sarne cannot be said, 
with regard to the explanation centered on the elasticity of �ubsti
tution, which until now only subsists in relation to the estimates 
presented in the study by Bacha, da Mata and Modenesi (1972), 
without being corroborated by independent empirical evidence 
(e. g ., direct estima te of a CES function) . 

3. 9 - Additional considcrations and surnmary

Once it was found that labor's share (as measured by thc ratio 
between payroll and the value of production) has anti-cyclical 
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behavior, this study set out to identify the determinants of this 
phenomenon encountered in the Brazilian manufacturing sector. 
First, it was demonstrated that the result could not be attributed 
simply to a problem of aggregation. Next, the role played by the 
price variations in raw materiais during the period 1970/74 wa� 
examined, this was a period during which ín labor's share decreased 
at the sarne time as productíon and employment expanded. lt was 
concluded that Lhe príce varíatíons in raw materiais can be singled 
out as partially responsible for the decrease in labor's share, at 
least in some industries of the sector, such as the chemical and 
food industries. 

Having examined the above factors (whose role was derived 
only from the statistical procedures adopted) we proceeded to 
examine others, which were the object of theoretical analysis in the 
paper. ln this case, it was worthwhile to examine two effects operating 
ín the sarne anti-cyclical direction: the lag effect between prices 
and wages and the effect of the quasí-fixed costs of labor or of 
the functioning of internai labor markets. 

There is evidence that the lag effect explains the behavíor of 
labor's share during severa] segments of the period analyzed, 
although it is not valid for the other segments of the period. One 
specífic case of lag effect (that is, the effect of government wage 
policy) was shown to be consistent with the behavior of labor's 
share during a few segments of the period, although not valid for 
others. The explanation based on the wage policy does not hold for 
periods in which, despite the restrictive character normally attributed 
to this policy, labor's sharc actually rose. 

Regarding the anti-cyclical effect of quasi-fixed costs of labor 
on labor's share, this is the effect most clearly explained by the 
analysis conducted. First, ít is worth emphasízing that, while the 
lag effect sometimes does not hold in the explamuion of 1he anti
cyclical behavior of labor's share, this does not occur with the effect 
of the internai labor markets. Second, even when the lag effect 
explanation is consistem, it competes with the explanation whose 
major element is the role of quasi-fixed costs of labor. Nevertheless, 
with respect to the latter, there is empirical evidence available 
obtained independently of the data which served as a basis for the 
analysis of labor's share. This guarantees a greater degree of credi
bility for the latter explanation, except for late I 973 and 1974, 
when the lag effect is too clear to be confused with the operation 
of quasi-fixed labor costs. Third, severa] doubts persist regarding 
the proceclures adopted to measure the Iag effect, and it is worth 
noting that the available evidence regarding the internai labor 
markets is generally less questionable. 
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It was also demonstrated that the existence of quasi-fixed labor 
costs provides an alternative explanation for econometric l'esults 
usually interpreted as capable of providing an estimate of elasticity 
of substitution. 

With regard to some type of evidence on the operation of the 
neo-classical and Kalecki models, anti-cyclical behavior in very 
different sectors (of factors which influence price formation: 
competitive conditions, elasticities of demand, degrees of monopoly, 
homogeneity of the commodity, etc.), suggests that such behavior 
is probably the result of elements which can operate equally well 
in either model. This reinforces the potential influence of the lag 
effect and, especially, by the occurrence of quasi-fixed costs of labor. 
Graph 2 . 7 
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Appendix 

Monthly data - definitions used by the IBGE 

Actively Employed Personnel (Employment) - The group actively 
employed personnel includes those who, on the last day of each 
month, were actively engaged in the establishments surveyed, 
including those who were on vacation or on leave for a period of 
not more than 30 days. 

Wages And Salaries - (Payroll) - Includes monthly payments 
to administrative and production workers minus the deduction of 
contributions for social security welfare and social services. This 
includes withdrawals ("por labore") of owners or partners, and 
compensation of board members of corporations and other business 
entities, as well as commissions and bonuses. Not included are 
defrayal of travei expenditures and profit sharing payments. 

Value of Production - Corresponds to the value of the sale, 
in the factory, of total goods produced monthly by the industrial 
establishment, including not only goods sold, but also those trans
ferred to other establishments of the sarne firm, those made for 
internai use, those distributed withouth charge and those main
tained in inventory. Not included in the value of production are 
taxes on industrialized products (IPI) and on value added (ICM) . 
Thc value of production also includes revenue from industrial ser
vices rendered to third parties, as are designated those operations 
of an industrial nature - intermediate or finishing - pcrformed by 
establishments on raw materiais or semimanufactured products 
belonging to third parties. This category includes the processing of 
agricultura) commodities for third parties and, by extension, revenue 
from the installation or maintenance of machines and equipment 
produced by the establishments. 

Census data - definitions used by the IBGE 

Actively Employed Personnel (Employment) - Includes those 
actively engaged in the establishment on December !li (of 1959 for 
the l 960 Census; of 1970, for the 1970 Census), on a full-time or 
part-time basis including owners or partners, personnel on vacation 
or on leave for a period of not more than !10 days and unpaid 
family members of owners or partners. Actively employed personnel 
are divided into three major groups: owners or partners actively 
engaged in the establishment; production personnel; and adminis-
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trative personnel and other employees. Not included are domiciliary 
workers, that is, those who work. in their own homes, receiving 
remuneration for specific chores, piece-work of finishing, using 
materiais Iurnished by thc establishments. The monthly average 
of actively employcd personnel was obtained by adding the number 
of people activcly employecl in thc establishment duríng each month 
of the )'ear and dividing the result by the number of months of infor
mation registered. 

Expenditures on Wages - (Payroll) - Wages include payments 
made for the entire month deducting amounts for social security 
welfare and social assistance (employee's share) . Included are 
bonuses, commissions, the 13 lb monthly salary, supplementary 
payments for specified services or expenses, as well as compensation 
of board members of corporations and other business entities. Not 
included are perdiem expense allowances paid to employees for 
travei and to employees in outside services. Also excluded are expen
ditures for the payment of domiciliary workers, which falis in the 
category of contracted services. 

Value of Production - The value of production corresponds to 
the value o( sales or transference within the factory, of the total 
amount of goods produced by thc industrial establishmcnts duríng 
the year. Of this production, which encampasses not only goods 
sold but also those transferred 10 01her establishments of the sarne 
firm, those distributed free of charge and those maintained in 
stock, the amount of the IPI, ICM and ISS (service tax) and the 
tax on the production of mines, are dcducted. Also included in the 
value of production is revenue derived from industrial services rend
ered to the firm itsel[ or to third parties, as are designated those 
operations of an industrial nature - intermediate or finishing 
performed by establishments on raw materials or semimanufactured 
products. This category includes the processing of agricultura! com
modities and, by extension, revcnues derived from thc installation or 
maimenance of machines, equipment and other products manufac
tured by the establishments themselves; as well as, in the publishing 
and printing industry, thc incarne derived from aclvertisements. 

"Value Added to Raw Materiais" - This was calculated by 
subtracting from the value of production the total expenditures for 
raw materiais and components, wrapping and packing materiais, 
fuel, lubricants, electric energy purchased and, for contracted 
services, the amount paid to domiciliary workers, representing, 
consequently, the value added 10 that of raw materials and compo
nents and materiais consumed during production by the industrial 
work performed on the premisses. 

156 



References 

Bach, G.  L. e Albert Ando, "The Redistributional Effects of Infla
tion, Review o/ Economics and Statistics 39 (February, 1957) : 
1/ 13 . 

Bacha, Edmar L., Milton da Mata e Rui L. .Modenesi, Encargos 
Trnbalhistas e Absorção de Mão-de-Obra, Rio de Janeiro, 
IPEA-INPES, 1972 . 

Bacha, Edmar L., Hierarquia e Remuneração Gerencial", Estudos 
Econômicos 4 ( l), 1974: 1'13/176. 

Becker, Gary S., Human Capital. New York: Columbia University 
Press, 1964. 

Burkhead, ]esse, "Changes in the Functional DistribULion of In
come", ]ournal o/ the American Statistical Association Qune. 
1953): 192/219. 

Cipollari, Pedro e Roberto B. M. Macedo, "Indexation of Wages: 
Some Aspects of the Brazilian Experience" , trabalho apresen
tado no Seminário IPE-NBER sobre Correção Monetária. São 
Paulo (February, 1975). mimeo. 

Doeringer, Peter B. e Michael J. Piore, Intemal Labor .Markets 
and Manpower Analysis. Lexington, D. C., Health & Co., 1971. 

Fundação IBGE, Matriz de Relações Industriais: Bmsil, 1970, Rio de 
Janeiro, 1976 . 

Harrod, Roy F ., The Trade Cycle . Cambridge: University Press, 
1935. 

Henderson, James M. e Quandt, Richard E. - Micrneconomic 
Theory, Tokyo: McGraw-Hill Kogakusna, 1971. 

Kalecki, Michael, "The Distribution of National Income" in Essays 
in the Tlzeory o/ Economic Fluctuations, London: Al1en & 
Urwin, 1939. 

Kalecki, Michael, "The Distribution of National Income" (Revised 
- 1954) ", in Selected Essays on the Dy11amics o/ the Capitalist
Economy, Cambridge: University Press, 1971.

Leão, Antonio Sérgio Carneiro, Silva, Carlos Ribeiro da, Giestas 
Elcio e Nóbrega José, - "Matriz de Insumo-Produto no Brasil", 
Revista Brasilefra de Economia 27 Uuly, 1973: 3/ 10). 

157 



Macedo, Roberto B.M. Models of the Demand for Labor and the 
Problem of Labor Absorption in the Brazilian Manufacturing 
Sector. Tese de Doutoramento, Havard University, 1974 . 

"Uma Critica das Estimativas da Elasticidade de Substituição 
Obtidas para a Indí1stria de Transformação", Estudos Econô
micos 5 (3), 1975: 141/164. 

"Uma Interpretação Alternativa da Correlação entre Em
prego e Salário nos Estudos de Demanda de Mão-ele-Obra", 
Pesquisa e Planejamento Econômico 6 (April, 1976) : 241 /65. 

Distribuição Funcional na Indústria de Transformação: As
pectos da Participação do Trnbal/10. Tese de Livre-Docência, 
Universidade de São Paulo, Faculdade de Economia e Adminis
tração, 1977 . 

Nadiri, M. I., "Some Approaches to the Theory and Measurement 
of Total Factor Productivity: A Survey", Journal of Economic 
Literature 7 (December, 1970): I 137 /77. 

Oi, Walter "Labor as a Quasi-Fixed Factor", Journal of Political 
Economy 70 (October, 1962): 538/55. 

Rebouças, Osmundo E. lnterregional Eff ects of Economic Policies. 

, _ Tese de Doutoramento, Harvard University, 1975 .

Robinson, Joan, "Book Review: Harrod's The Trade Cycle", Eco
nomic Journal (December, 1936). 

Scitovsk Tibor, "A Survey o( Some Theories o[ Income Distribution", 
The Behavior of Income Shares, Vol. 27 Collection Studies in 
Incarne and Wealth, of the Nationa1 Bureau of Economic 
Research. Princeton: University Press, 1964. 

Taylor, Lance e Cardoso Eliana, "Crescimento, Distribuição e Balan
ço de Pagamentos: Algumas simulações para o Brasil", Pesquisa 
e Planejamento Econômico 6 (April, 1976): 61/106. 

Wells, John. "Distribuição de Rendimentos, Crescimento e a Estru
tura da Demanda no Brasil na Década de 60", em Ricardo 
Tolipan e Artur Carlos Tinelli, ecls., A Controvérsia sobre a 
Distribuição de Renda e Desenvolvimento. Rio de Janeiro: 
Zahar, 1975. 

158 



Technological diffusion i.J.1 the footwear 
and cotton textile industries of Brazil *

Helio Nogueira da Cruz•• 
José Roberto M. de Barros ••

1 - The diffusion of technological innovation 

There exist three distinct, though not exclusive, paths by which the 
production of goods and services of a given country can grow in the 
long-run: through a growth in the stock of the factors of production 
currently used in the productive process; through a reallocation of 
the factors currently utilized in various activities; and through the 
increased productivity of presently available factors, duc to tech
nological innovation in the production process. 

ln the long-run, the first two growth paths are aclmittedly rather 
limited in their ability to contribute to the growth of total pro
duction, unless they accompanied by a process of technical innovation. 
lt is possible, for example, to increase the output of a given economy 
by shifting factors from activities with a low productivity to those 
with high productivity. That process, however, is clearly limited by 
the demand structure and the productivity levei of the more pro• 
ductive activities. 

As it became clear that in the long-run it is technical progress 
that most decisively determines the economy"s growth capacity, this 
became a subject of great interest to economists. Nevertheless, despite 

• Study conduc1cd under 1he auspices of 1he Nalional Economic Research 
Program (Programa Nacional de Pesquisas Económicas) of IPEA/INPES. The 
authors wish to express thcir gratitude for 1he supporl rcceived írom IPEA/
INPES, through PNPE. They also wish 10 1hank Lucy Cardwell, José A. A.
Savasini and Adroaldo Moura da Silva for their collaboration. Zdncc Pracush, 
Raul Cris16v!lo dos Santos, Suzi Solon, Maria Helena Orlando Faria and Paula 
Golubic assistcd with lhe data. Jorge Uehara and Scrgio John Baptista werc 
in charge of data processing. Paulo Alficri and Fernando Bueno Ribeiro 
coordinated thc field work. Thc results of this research as well 35 any po55ible 
crrors are thc exclusive responsibility of the authors. 
• • The authors are affililated with the University of São Paulo. 
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the considerable amount of research conducted in this field to date, 
our knowledge about the entire process of technical change is doub
tlessly very incomplete, whether in terms of its origins or of its exact 
consequences. Notwithstanding these discomforting antecedents, the 
objective of this study is to discuss a particular aspect of the process 
of technical change: the diffusion of technological innovation. 

For our purposes, it is useful to begin with a definition of 
technology: "Technologies are bodies of skills, knowledge, and pro
cedures for marking, using, and doing useful things. The concept 
of technology centers on processes that are primarily biological and 
physical rather than on psychological or social processes". 1 

The bodies of knowledge re(erred to above must follow a long 
path before being totally incorporated imo the productive process. 
ln other words, technical progress does not represem a single act, 
but rather a complex phenomenon with many conceptually distinct 
aspects. ln a didatic manner, we can distinguish among the following 
phase in the process of tecnical change: "(!) invention or applied 
research, i. e ., the processes of obtaining new ideas and rendering 
them technically feasible, which may be demonstrated through 
small-scale testing; (2) the development of plans on a commercial 
scale; (3) innovation, which takes place by putting plans into full
scale practical use; (4) imitation or diffusion o( innovations to 
additional producers or users. ln addition, minor processes o( ipl
provement can occur within any o( these phases. Finally, the diffu
sion of technology ... is not merely a matter of exact imitation, but 
usually involves significam processes of technological adaptation". 2 

lt should be pointed out that the sequence of phases described 
above is not in the least meant to be univocal and linear. A complete 
feedback system is conceivable, and in practice actually does exist, 
and it is frequently impossible to distinguish all of the phases in 
the study o( a given technology. What we wish to emphasize is that 
our study will primarily focus upon problems associated with the dif
fusion of two technologies rather than their invention or innovation. 
Since these phases are conceptually distinct, it is methodologically 
possible to use something similar to partia! equilibrium analysis, that 
is, to discuss models that assume the existence of a producer who 

1 R. S. Merryll, "The Study of Technology", in Jntemalional Encyclopedia 
o/ Social Sciences (Thc Macmillan Company and the Frcc Prcss, 1968), vol. 15, 
pp. 576-586. 

2 Ibid. Our diíficulty in understanding more clearly the process of technical 
change is wcll illustrated by the problem of the rclation between science :ind 
technology. A priori, it is clear that since technology is "a body of knowledge 
and proc.edures" it should maintain some relation with scicntific development. 
NeYerr.helcss, an analysis of thc literature rcYeals that the type of relation 
inYolved has ye1 to be clearly cstablished. 
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makes commercial use of a new technology and, then, to consider 
which mechanism leads other producers to utilize the sarne tecnique. 

ln the context of an underdeveloped country, there are severa! 
reasons why the study o( the diffusion of production techniques is 
important, perhaps even more important than the study of inventions 
or innovation. First, a large number of the technologies used are 
imported, 3 usually inhercnt to capital goods; in this case, the ques
tion of diffusion is clearly more important than that of invention. 4 

Second, as Tavares� has pointed out, the sustained dynamism 
of industrial growth depends increasingly on the adoption of new 
techniques, whether they be domestic or imported. Moreover, the 
utilization of new imported technologies leads to the creation of a 
base of (incorporated) knowledge within the industrial sector, that 
is indispensable to the success of technological policy. 

Finally, the diffusion of new technologies frequently stimulates 
the local capital goods industry, via demand. This is very clear in 
the case of the footwear industry: the recent modernization process 
in the industries of São Paulo and Rio Grande do Sul preceded and 
stimulated the expansion of machinery producers to the point that 
today local industry fills the majority of orders. More important, 
it does so with a reasonable clegree of technical sophistication, as 
reflected, among other things, in the registration of new machine 
patents. 

2 - The diffusion model 

The study of the diffusion of techniques can be made on three dis
tinct leveis: among sectors, within a single sector, and within a firm. 
The first levei is the most general and the most clifficult; its purpose 
is to study the differential pattern of diffusion in the different 
industrial branches, given the body of new techniques available to 
various sectors. Clearly, it is important to discern not only in which 
sectors the expansion of new technology is fastest, but also what 
causes the varying rates of diffusion. 

9 This does not mean that ali imported technology is appropriatc lo the 
country. This quescion is, however, bcyond the scope of the pres,,nt study. 
4 Evcn though it is frequently the very proccss of diHusion that results in a 
certain number of small innovations, we discuss this case bclow, in the analysis 
of the footwcar industry. See also, J. I\I. Katz, lmporlacidn de Tecnologia, 
Apre11dizaje Local e lndu.slrialización Dependiente (Washington, D. C,: Org:a
nization of Amcrican S1a1cs, 1972). 
n José Tavares de Araujo, Jr. (ed.) et ai., Difusão de Inovações 110 Indústria 
Brasileira: Tr�s &tudos de Caso, Monograph Series (Rio de Janeiro: IPEA/ 
INPES, 1976), n.0 24. 
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At a less aggregated levei, it is possible to center our attention 
upon a particular sector. At this levei, by definition, the characte
ristics of the industrial sector are given, and the differences among 
firms determine the speed and the pattern of cliffusion, as well as 
the alterations in the general conditions of the sector over time. 

Finally, it is possible to study how technological diffusion takes 
place within a firm. This problem arises because in most cases the 
adoption of a new technology does not necessarily imply that the 
firm's entire production process will immediately be carriecl out by 
means of the new technique. This occurs commonly when the pro
duction process is discrete rather than continuous, and particularly 
when the innovation is embodied in new machinery. ln such a case, 
technological diffusion takes the form of a replacement process: 
diesel locomotives replace steam locomotives numerically controlled 
machine-tools replace machine-tools without controls, etc. Once again, 
what is of interest here is a description of the diffusion process and 
an attempt to identify, at the levei of the firm, the causes of diffe
rences in diffusion. 

ln this study, we shall concentrate upon an anlysis of the dif
fusion of innovation at the levei of two industrial sectors: the textile 
and footwear industries. 

ln order for the process of expansion of techniques to be studied 
quantitatively, it is indispensable at the outset to establish the manner 
in which this phenomenon can be measured. The simpl,est the possible 
measure is the percentage of firms, at specific points in time, which 
utilize the innovations, in relation to the total population or samples. 
Over time, this cumulative distribution should give the pattern and 
the velocity of the diffusion process. Similarly, by dividing the po
pulation into those firms which use and those which do not use the 
innovation, it is possible to study which characteristics of the firms 
are most responsible for the effective utilization of the innovation. 

This form of measurement is deficient in that it gives equal 
weight to firms that use the innovation with varying intensities. For 
example, the sarne weight is given to a firm which, at a given point 
in time, replaces ali its machines with the new type and another 
which replaces only 5 percent (given the sarne stock of machines in 
the two firms). Therefore, we propose a more refined measure: the 
patt�rn of diffusion will be given, within one firm or among firms, 
by the percentage of production (or employment) generated by the 
new technology. Or, in the case of a new machine, by the percentage 
of new machinery in relation to the total stock. 

Such a distinction among measurement techniques is not overly 
important to this study, since it is characteristic of the equipment 
analyzed (conveyors and ulsters) that, when adopted, it immediately 
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becomes responsible for the entire production process (at least at 
the levei of the section). This means that diffusion within the finn 
is instantaneous. 

lt is thus clear that the study of diffusion should be conducted 
on two levels: (a) the description of the pattern and speed of dif
fusion, and (b) the attempt to identify causes of that pattern. Re• 
garding the latter, the hypotheses raised by the literature on the 
subject fall into two groups: those dealing with differences in the 
characteristics of the firms, and those dealing with diCferences in 
market structure. ln the remainder of this section, we shall consider 
the pattern of diffusion, and how it can be explained by differences 
at the leve! of the firm. ln the next section, we will broach the 
problem of market structure. 

The basic model of technique diffusion found in economic liter
ature (and which we shall use in this article) was formulated by 
Mansfield, 6 and suggests that the adjustment process has a logistic 
form. ln the field of economics, this format was initially suggested 
by Griliches 7 and others, although its formulation is not new ta 
other branches of the social sciences. This logistic function can be 
explained by a model that includes essentially economic factors 
dealing with the displacernent of supply and dernand curves for new 
machinery. 

During the first phase, few firms adopt the new rnachinery. 
This is due to a low leve! of dernand for the product (owing to 
the risks of introduction as well as to Jack of information concerning 
the effective advantages of the innovation given local conditions of 
production) and to the low levei of sypply, due to higher rnanufactur
ing costs. (Production of the innovation is generally made to other 
during this initial phase and therefore lacks the advantages of large
scale production; also, the modifications which adapt the product 
to local conditions are yet to be made) . 

The second phase is characterized by rapid growht. The risks 
of using the innovation are reduced (firms attach greater impor
tance to the infonnation generated by the use of machinery by pio
neer firms than to supplier's reports, thus attesting to the irnportance 
of externalities in the diffusion process). There is a reduction of 
production costs on the supply side, thus widening its market, and 
small adaptations are frequently made which expand the market 
further still. 

e E. Mansfield, "Technical Change and the Rate of Imi1ation", in Economdrica, 
vai. 29 n.0 4 (October, 1961), pp. 741-766. 

7 Z. Griliches, "Hybrid Com: An Explora1ion in lhe :Economics of Technological 
Change", in Economelrica, vol. 25, n.0 4 (October, 1957). 
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ln the third phase, growth is less accelerated, with the manu
facturing costs of machinery stabilized. This provokes a replacement 
of the old equipment by the new. 

Finally, the rate of growth is further reduced, demand is gen
erated only for replacement of the expansion of the sector to 
which the innovation is destined. 

The Mansfield model can be presented in the following form: 

We shall assume that: 

i=l x, represents the various industrial branches; 

y, new productive techniques; 

n
q 
= total users, real ar potential; s 

m
q 

(t) = number of firms which have already introduced the 
innovation in year t; 

,,,1 = profitability of an investment in the innovation under
consideration, relative to alternative investments; 

S,1 = investment required by the innovation, as a percentage 
of the total active capital of the firms. 

We define 111 (t) as the proportion of firms which introduce 
the innovation in t + 1, that is: 

>-.;; (t) 
= m;; (t + 1) - m;; (t)

n;; - m;; (t)

The basic model can now be formulated. The hypothesis is 
that the proportion of new users of the innovation in t + 1 is a 
function of the proportion of firms that had already introduced the 
innovation in t. lt is also a function of the profitability of investment, 
of the size of the required investment, and of other unspecified 
variables, that is: 

(1) 

8 This number must be dcfincd, since ccrlain innovations are not equally 
:ipplicable 10 ali the finns of the industry under consideration. Usually, this is 
only due lo problems of scale, that is, ccrtain innovations requirc a minimum 
scalc to become economically fcasiblc. As will be seen below, this probkm 
applies to lhe cases presented ln the present study. 
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Our expectation is that the sign of mi/ (t) should be positive,
n11 

that is, the larger the number of firms already using the innovation, 
the faster it will be absorbed. As stated before, greater use increases 
information and reduces risk, all of which should have an effect 
on 111

(t).
The sign of '11'JJ should be positive simply because a high pro

fitability of the innovation should stimulate its adoption, even after 
discounting for different risk aversions. On the other hand, the larger 
the S,1 (with '11'!J constant) the smaller should be ')..1J (t), because the 
effective utilization of the innovation will depend upon the ability 
to overcome the problem of financing the investment. 

Finally, with 1r,1 and S11 
constant, ')..,Jt) should vary among in

dustries since the environment it not uniform among industrial 
sectors. The environment varies because the industrial structure is 
not uniform, and because of differences in growth perspectives, at
titudes toward risk, etc. 

Given that 'J..11 (t) can assume continuous values, equation (1) 
can be expanded by a Taylor series, which, after simplification, 
results in: 

(2) 

a constant o[ integration, and: 

(3) 

where zu = a random variable. 
Equations (2) and (3) suggest the basic results of the model: 

first, the diffusion of innovations among industries follows a logistic 
pattern, equation (2) . The greater or lesser speed of diffusion is 
described by the value of 811. Second, the pattern of diffusion (8,1) 
depends fundamentally on the profitability of the innovation and 
on the size of investment required by the innovation. 11 

lf the proposed hypothesis are reasonable, we can obtain an 
estimate for the rate of diffusion (on the basis of a very simple 
model), as well as an economic "explanation" for its absolute levei 
and for inter-industry differences in adoption. It should be noted 
that the model was constructed explicitly in such a way that it could 
be applied between industrial sectors as well as :ithin the sarne 

ll For a more detailed deduction of equa1ion (2), see Mansfidd, op. cit. 
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sector. In fact, it has also been used to attempt to explain diffusion 
within the sarne firm. 10 

The model given by equation (3) generally has a good statistical 
performance. 11 Nevertheless, severa! additional variables were tested, 
ali of which were rejected by statistical criteria. For the sake of 
illustration, these variables are listed below: 

a) Durability of equipment, in the expectation that the more
durable the machine, the less need there will be for replacement 
and diffusion; 

b) the Eirms rate of growth possibly signifying smaller risk
aversion and greater financial capacity to invest; 

c) the year during which the innovation was introduced,
assuming that the longer the period, the more information will be 
available, and the greater will be the diffusion; 

d) the business cycle phase, assuming that diffusion is greater
during the expansion phase. 

The Mansfield model, among others, was taken up more recently 
by Romeo. 12 It is interesting to observe that aside from ,r and S,
Romeo is able to successfully introduce new extension to equation 
(3) . His new variables are as Collows: a) the structure of the in

dustry: it is expected that, holding ali else constant, the less concen
trated the industry the more rapid the diffusion of the innovation; 13 

b) the scale of the industry: it is expected that the larger the scale,
the slower will be the diffusion process (in the sense that each firm
within the industry will have to invest more, in absolute value, to
make thc sarne progress, than the firms of smaller industries) ; and
c) expenses for research and development as a percentage of sales:
it is expected that the large these expenses, the more rapid will be 
the diffusion, given the greater familiarity with the innovation.

As was previously stated, two approaches have been taken in 
the study of technological diffusion: on the one hand, models which 
explain the diffusion pattern, are formulated, and on the other, the 
characteristics of the innovative firms (as compared to the others) 
are studied. Having discussed the first, we shall move to the second, 

10 E. Mansfields, "lntraíirm Rates of Diffusion of an Innovation ", in The

Review o/ Economic.r and Statistics, vol. XLV, n.0 4 (Novcmber, 196!), 
pp. !48-!59. 
11 See Mansficld, "Technical Changc ... ", op. cil. 
1� A. A. Romco, "lnterindustry and lnterfirm Differenccs in the Rate of 
Diffusion of an lnnovation", in thc Revin,, o/ Economics and Statistics, vol. LVII, 
n.0 ! (August, 1976), pp. !11-319. 
13 Thc next section rcturns 10 a discussion of the rclation between marke1 
structurc and innovation diflusion. 
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and in doing so, prescnt the study by Romeo, 14 which we consider 
to be sufficiently representative. 

The group of users and of non-users of an innovation can be 
distinguished by three basic characteristics: a) profitability of the 
innovation (in relation to risk, as was discussed above) ; b) the size 
of the firm, in the sense that larger firms have a greater stock of 
machines, greater productive diversification, and greater financial 
capacity, all of which leads to a greater probability of adopting the 
innovation; and c) quality of administration; it is assumecl that the 
younger anel more trained the management of a Eirm, the more open 
the firm will be to using innovations, other things being equal. It 
should be observed that this model demonstrates a good statistical 
performance. 

Finally, in order to complete this review, it should be remem
bered that the dependent variable can be measured in two ways: in 
a discrete way, by using a binary variable which assumes the value 
of I for firms which utilize the innovation and O for the remainder, in 

or in a continuous way, where the dependem variable measures the 
number of years that a firm waited to introduce the innovation 
after it was first adopted by the industrial sector. 

The research described in the second part of this study closely 
follows the models presented until now, excepting only those re
adaptations deemed necessary to the cases under study. 

3 - Market structure and the diffusion process 

ln the models presented up to now, Iittle attention has been given 
to the role of market structure in the diffusion process. Actually, 
the basic model expressed by equations (1), (2), and (3) seems to 
be more compatible with a competitive structure. So much so that 
in the study by Romeo, 10 the explicit consideraLion of industrial 
concentration is made, assuming greater diffusion with less concen
tration. The inclusion of the absolute size of the firmas an important 
variable needs not to be in terpreted as an explicit consideration of 
market structure, but, on the contrary, as a measurement of the 
operational scale of the industry. 

14 Romeo, op_ cil. 
111 As Globerman has shown, thc extensive utilization of discrete variables can 
lead to the appc:irancc of hcteroccdasticity problcms. Sce S. Globerman, "Tcchno
logical Diffusion in thc Canadian Too! and Die Industry", in the Revi= of 
Economics and Slalistics, \'OJ_ LVII, n.0 4 (Novcmllcr, 1975). PP- 428-4114. 
18 Romco, op. cil. 
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ln constrast to Mansfield's treatment of this subject, many 
economists suggest that the role of market structure is much more 
important than has been previously recognized, 17 and that more 
concentrated structures would result in a more rapid rate of adoption. 
The basic idea here, which originated from Schumpeter, is that 
technological innovation is stimulated by the competitive strategy 
of oligopolistic firms, becausc it generates rents for innovators and 
more forcefully guarantees the maintenance of desired market shares. 
Due to these competi tive mechanisms, in less com petitive markets 
we should observe greater research efforts, greater production, and 
greater cliffusion of innovations. 18 Or, as Tavares says, 19 "when an 
important firm in a given industrial sector introduces a new tech
nique, its doses competitors tend to copy it quickly in arder to mai
ntain their relative positions in the market. The factor responsible for 
the speed of cliffusion in this case is that, for the firms which domina
te the market, the opportunities of access to knowledge are absically 
identical. Thus, when one firm introduces an important innovation, 
the competitors should not encounter very serious difficulties in 
doing likewise within a relatively short interval of time". 

Tavares also suggests that the degree of integration should be 
considered as an explanatory variable of the tliffusion process. "The 
second hypothesis suggested, that the veloci ty of diffusion varies 
inversely with the degree of vertical integration of firms, implies that 
once a new process is introduced into the market, the firms which 
opted not to change have at their disposal a considerably wide 
range of possibilities for maintaining their relative positions in the 
sector without innovating. Thus, they can postpone the decision to 
innovate until the moment they seem most convenient, while 
carrefully examining the results obtained by firms which have 
innovated, accompanying subsequent development and adaptations 
which the new method of production underwent, and extending 
the useful life of that machinery which uses only pre-existing tech
niques, etc." 

ln the final part of this study, we shall return to a discussion 
of these hypotheses within the context of our own research. 

li Among Olher things, bccause in a very concentratcd market s1ruc1urc thc 
profitability of an innovation cannol always be assumcd 10 be exogenous. 
18 It should be notcd, however, that 1hc study by Kamien and Schwartz 
suggests that therc is Iittle conclusive evidcnce with respect 10 the expected 
positive relation between concen1r:11ion and the effort expended on innovations, 
and concentration and 1he production of innova1ions. They conclude that "thc 
Shumpcterian hypothesis is far froro clcar". See M. 1. Kamien and N. L. 
Schwartz, "Market Structure and Innovation: A Survey, in Journo.1 o/ Economic 
Lilero.ture, vai. XIII, n.0 l (March, 1975), PP· 1-37. 
1D J. Tavares, "A Difuslio de Novos Processos Industriais", in Revisto. de
Adminislro.ção de Empres�, vai. 15, n.0 l Q:muary/February, 1975). 

168 



4 - The equipment analyzed: conveyors and ulsters 

\Ve shall attempt to accompany the diffusion process of conveyors 
and ulsters using information from questionnaires 20 applied directly 
to the footwear anel the cotton spinning sectors. ·we will also make 
use of a substantial amount of information obtained in direct contact 
with businessmen and technicians of those two sectors. \iVe will 
first present a. brief descripLion of conveyors and ulsters, and subse
quently go on to verify whether the trajectory or diffusion of the 
two types of machinery conforrns to the model suggested by the 
theory. 

By using the econometric results anel additional information, 
we shall explain how cliHusion occurred in each case. Finally, we 
shall try to relate the speed of adoption of conveyors and ulsters to 
the characteristics of the firms. 

a) Conveyors

Conveyors (or the conveyor belt) are machinery used to trans
port materiais and products within footwear plants, being used 
principally in the guilt-stitching sections and in the assembly and 
finishing sections. 

The belt is activated by manual processes which are electrical 
or motorized. Different types of central command can be used, from 
hydraulic to pneumatic contrai. 

The length, widith and operational speed of the belt varies 
depending upon the facilities of each factory and upon each product 
to be u·ansported. Thus an individual design is needed for each 
machine to be installed. Its construction is modulated, permitting 
a subsequent increase in the number of posts. The introduction of 
modernizing components is foreseen by the manufacturers of the 
conveyors belts. The introduction of convcyors in the assembly and 
finishing sections is indicatecl for production volumes above 200 to 
300 pairs a day. ln the case of the guilt-stitching section, the volume 
of production required to make its introduction worthwhile is even 
greater. 

The advantages of the conveyors are: reduction of stock in cir
culation, economy of space, more rapid distribution of materiais, and 

20 Fifty questionnaires were used in the footwear sector of the municipality of 
Franca (State of São Paulo) and 30 in the textile sector (State of São Paulo, 
various municipalities). For a discussion of lhe characteristics of lhe sample, 
see H. N. Cruz, "Alternativas e Difusão Tecnológicas: O Caso do Setor de 
Calçados no Brasil", Doctoral thcsis (São Paulo, FEA/USP, 1977) and l\lcndonÇ3 
de Barrm, et ai., "Escolha Tecnológica: O Caso da Fiação de Algodão", Papcr 
for Internai Discussion, n.0 12 (São Paulo, IPE, 1976). 
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greater facility of production contrai. Generically, it transforms the 
process of assembly and guilt-stitching into a long production line. 
The operational rhythm is determined by machines (the production 
process becomes more continuous) and imposes l ayout notion in the 
factories. 

b) Ulsters

The machinery was developed in Switzerland in 1946, and ar
rived in Brazil in 1949. At the present time, there are nearly 200 
ulsters in Brazil. 

The ulster is a complex of machines whose purpose is to 
analyse the regularity of textile threads (i. e., number of neps, types 
of irregularity), and, through sucessive tests, indicates the source 
of phenomenon (i. e., which of the previous phases of the threading 
process). The equipment is modular, permitting the utilization of 
components without the need to operate the entire machinery. For 
example, it can use the spectograph together with the regulator. 

This equipment is recommended for factories which produce 
more than 4.000 spindles (and possibly with modem machines, 
for otherwise the full potential of the equipment would be difficult 
to take advantage of). It is chiefly the exporting factories that make 
use of this equipment, due to stricter standards of quality. There is 
no similar machinery within Brazil and, even on the international 
market, lhere are few competitors. The machinery is electronic and 
highly advanced. 

Today, to buy an ulster in its country of origin, it costs ap
proximately $ 52,000 Swiss francs, keeping in mind that one must 
consider the costs of import fees, etc. It should be noted that the 
manufaclUrer does not offer loans to his clients, granting at most 
one year's credit, when a 20 percent down payment is made. 

The operation o( the equipment is simples, demanding no 
special skills, however a specially trained engineers is required to 
interpret the results. There are specialized courses for this purpose, 
given by the factory. 

Although this service can be subcontracted, in practice this 
seldom occurs, due to the frequency with which the machines are 
adjusted and to the repetition of operations needed for adjustments 
and localization of mechanical faults. 

5 - The adjustment of conveyors to be logistic curve 

ln this section we seek to determine whether the diffusion of con
veyors has obeyed the logistic form, as foreseen in our theory and 
verified in other studies. 
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We made four attempts at adjustment to the logistic curve, ali 
presenting results with high statistical significance. Graph No. I 
shows the cumulative distribution of the conveyors over time, sug
gesting in itself, a Iogistic form. 

The first attempt was made using only the conveyors introduced 
in the assembly and finishing sections. We determined a value of i5 
for n (the number of firms with conveyors, towards which it should 
tend after the process of ad justment is concludecl. It should b� 
noted that we are thus respecting the production structure with small 
and large firms, and that for small firms it is not economically 
feasible to introduce conveyors) . The results are highly significant, 
as the regression I of table 1 shows. 

A second attempt at adjustment to the logistic curve was made 
for the conveyors in the assembly and finishing sections with a value 
of n = 35, this time, however, abandoning the first three observations, 
as suggested by Griliches. 21 The idea behind Griliches' sugestion 
is that the first values may not necessarily correspond to the logistical 
standard. The results remain highly significant. 

Graph 1 

CUMULATIVE DISTRIBUTION OF CONVEYORS 

1965 70 1976 

Yeors 

21 Z. Grilichcs, "Production Funclions in Manufacturing: Some Prcliminary 
Rcsults", in M. Brown (ed.), The Thcory and Empirical Analysis of Production. 
NBER Studics in lncomc and ,vcalth, vol. !1 (Ncw York: Columbia Univcnity 
P rcss, 1967) . 
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The third and fourth attempts included the conveyors of the 
guilt-stitching section as well. Since this equipment is economically 
feasible only for large scales of operation (possibly over 1,500 pairs 
a clay) we raise the value of 11 to 50. The third attempt presents 
the results using ali the observations, while the fourth attempt 
excludes the first three, as in the case of the previous regression (2) . 
The results remain highly significant. 

Table 

The Adjustment to the Logistic Curue - Conveyors

T .. t Con1lant Porameler 0i1 Number 
TypH oi Convoyora n R2 oi Oboer-Number (t) (t) vation■ 

Auembly and - 4.10403 0.502810 35 0.9862 12 
Fini1bio.1 (-27 .0315)• (26. 6972)• 

2 Aaembly ond - 2.90171 0.50139 35 0.9913 o 

Finh1hir.ic (-25. 0352)• (28. 1659)" 

3 Guilt-1ti1ching, Al!llembly 
and - 3.73760 O 441386 50 0.000ft 12 

Finiahiaa (-37 .1750)" (32. 3104)" 

4 Guilt-1litchin1, A .. embly 
ond - 2.0400 0.476596 50 0.9703 9 

Fini1hin1 (-18.6102)" (16.9850)" 

• Pommelen aignilicant ot 1%. 

lt seems safe to conclude that the diffusion process for convey
ors closely followed the logistic standard. The statistical results are 
highly significant, 

Furthermore, the rate of adoption for conveyors was quite high 
relative to other industrial studies, as demonstrated by table 2, from 
Mansfield, 22 and the data from table I above. 

The rapid diffusion of conveyors is explained by the substantial 
reduction of costs that the new proccss permits 23 and a rapid expans
ion of the markct (principally due to exports) . 24 

22 Sce i\lanslield, "Tcchoical Change ... ," op. cit.

23 Due to a Jack of more complete information, it was not possiblc to determine 
lhe profitability of the process wbich uses conveyors as opposed 10 manual 
transportation. Therc is, however, a strong consensus that lhe pro�ss would 
revolutionize the sector. 

2� As thc lable that follows indicares, rhe footwear sector of Brazil presented 
a higher rate of growth from 1968 on, with 1he advent of exports. For greater 
details on this sector, see Cruz, op. cit. 
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Table 2 • 

Volues of 0 IJ 
in Various Industries 

Processes 

Diesel Locomotive 
Centrnlizcd Traffic Contrai 
Cnr Retnrders 
Continuous Wide Strip Mill 
By-Product Coke Ovens 
Continuous Annenling 
Shuttle Cnr 
Trnckless Mobile Lond�r 
Continuous Ivlining Macbine 
Tin Contniner 
High Speed Bottle Filler 
Pnllet Londing l\Inchine 

Source: l\Ionsficld, "'Techniea.l Cho.nge ._ .. :• op eit. 

0.20 

o. 19 

0.11 

0.34 

0.17 

0.17 

0.32 

0.32 

0.49 

2.40 

o.ali 

0.55 

Through the research conducted on this sector, we collected ad
ditional information that clarifies and confirms the diffusion process 
for conveyors. 

a) First Phase of the lntroduction of Conveyors

The first mechanized conveyors appeared in the Brazilian foot
wear industry in 1965. It should be noted, however, that the conveyor 
assembly-Iine system was introcluced by Ford in the automobile 
inclustry in the beginning of the century, and in the I930's appcared 
in the footwear sector. ln the I 950's it was widely used throughout 
Europe anel the United States, which means that the Brazilian 
industry for a long time resisted in installing this radical innovation. 

The introduction process of the conveyors attests to the impor
tance of aclapting the innovation to local conditions. The introduc
tion of the first conveyor in the Brazilian footwear industry 
appeared as an answer not only to the problern of transportation 
stock but as a way to improve the layout of the factory. The first 
conveyor was ordered by Samello from a firm specializing in industrial 
transport systems, which emphasize the interindustrial nature of the 
techinical change process and reveals the adaptation effort that was 
required for the production of a conveyor .belt geared to the needs 
a footwear factory. 
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b) Second Phase of the Conveyors Diffusion

Two wears after the introduction of the conveyor by the pioneer
firm, followers begin to appear in rapidly growing numbers. The 
machine inclustry for the footwear sector began to produce conveyors 
(that is, the components, as the belt in itself is adapted to each 

factory) initially upon arder and soon afterwards with operations 
geared to the market. Thus there was a cost reduction. Soon a{ter
wards, numerous improvements occurred in the conveyors, permitt
ing severa! types of contrai systems as well as the utilization of 
conveyors in different sections of the factory. What aided this rapid 
diffusion of conveyors was the strong growth in footwear produc
tion, clue, was previously seen, to a growth in exports, which increas
ed the demand for conveyors. 

lt should be also noted that the study of the diffusion of con
veyors attests to the importance of externalities, since the firms 
attached a great deal of importance to the experience of other indus
trialists with machinery. Thus, within the very process of diffusion, 
there is a creation of information. ln addition, the spatial concen
tration of production must have aided the spread of that information. 

c) Third Phase of the Conveyors Diffusion

ln this phase, there is only demand for replacement of machin
ery and for growth of the footwear sector as a whole. Wherever thc 
replacement of old methods by new ones could feasibly take place, 
it has already occurred. This phase was reached around 1975, ac
cording to numerous impressions obtained from the sector anel 
verified by the sample survey of firms. 

Therefore, it seems safe to conclude that not only were the 
econometric tests favorable, but other information tends to confirm 
as well that the diffusion of conveyors in the footwear industry 
accompanied the pattern predicted by the theory. 

6 - The adjustment of ulsters to the logistic curve 

The adjustment of ulsters to the Iogistic curve also showed good 
results, as suggested by simple observation of the cumulative dis
tribution of the number o{ ulsters in the sample firms, presenteei in 
the graph 2 below. 

Table 3 shows that the econometric adjustment to the logistic 
function, in the case of the ulsters, also presented fairly high leveh 
of statistical significance, both in the case in which ali the infor
mation was used, as well as in the case in which we exclude thc 
information from the first three firms which adopted the machinery, 
as Griliches suggests. 
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Graph 2 

CUMULATIVE DISTRIBUTION OF ULSTERS 
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Table 3 

The Adjuslment to the Logistic Curue - Ulsters

Te■t Number Con■tant Paramet er 8 i./ 
" RI 

Number oi 
(t) (t) Oh.ervalÍoD.11 

- 3.a665R 0.217636 20 0.9395 25 
(-26.14-HJ" (23. 7057)" 

2 - 2.51976 O 217501 26 0.9161 19 

(-13. 7600)" (13.6326)" 

• Par&motera ■isnifiaant at 1 %, 

Although the first ulsters appeared in the sample firms in the 
early 1950's, it was in the 1960's that the di[(usion process accelerated. 
The parameter which measures this rate of diffusion (6,1) presented
low values, as compared to the case of the conveyors, owing to thc 
slower diffusion (though dose to the mean of the values in table 2) 
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which began in the early 1950's. This slower diffusion is probably 
due to the fact that the large amount of necessary resources to intro
duce ulsters makes them economically feasible only at a large scale 
of operation. It should be pointed out that the textile sector in this 
period presents a much slower growth rate than the footwear sector. 
Also in this case, it was not possible to compare the profitability of 
the equipment in relation to alternative processes. 

7 - Additional information concerning the diffusion 
of ulsters 

ln the case of ulsters, it should be noted that the equipment arrived 

t 
in Brazil close to three years after its appearance in Europe, which 
reveals that the crossing of international borders was rapid, princi-
pally if we consider the example of conveyors previously examined. 
Since we are dealing with rather complex electronic equipment, it 
is not easy to implement adaptations that might arise from their use 
in the factories. Adaptations to the peculiarities of conditions in 
Brazil also are made diHicult by the lack of domestic firms manu
facturing similar products, since the product requires a large market 
to be produced, making it difficult to gear the manufacture of such 
products to the specific needs of different regions. 

The acceleration of the diffusion of ulsters grows stronger with 
the increase in exports, as the quality standards required in the 
international market are more demanding than those that prevail 
in the domestic market. lt may be concluded, therefore, that the 
market for this study is subject to the performance of Brazilian 
exports. It should be noted that the response by domestic producers 
of capital goods, which was evident in the case of the conveyors, did 
not hold in the case of the ulsters, probably due to the relatively 
small si2e of the Brazilian textile sector in relation to the specifica
tions required for the production of such complex machinery. 

8 - Characteristics of the firms which adopted 
conveyors 

We shall now attempt to trace the diffusion process of conveyors, 
identifying the characteristics of firms that first adopted them in 
relation to the other firms of the sector. 

The first study which tried to associate the adoption rate of a 
technical innovation to the characteristics of the firm was that .of 
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Mansfield. 2� It presents as principal variables for the adoption of 
an innovation: the size of a firm and the profitability of the in
novation for a firm vis-à-vis other firms, with a positive relation 
in both cases. Other explanatory variables that it proposes are the 
rate of growth, age of the president of the firm, liquidity, and the 
profit trend, all of which presented statistically non-significant 
results for the chosen industries. 

Globerman and Romeo, 20 following the lines of Mansfield's 
work, obtained similar results. 

ln its simplest form. 27 the model can be presented as follows: 

d-= Q'!1 H°-1 s":' F'; • ' J ' , ' 

where d1 = number of years that the firm waits to adopt an in
novation; 

H
1 

_ measure of profitability of the innovation; 

S1 _ size of firm; 

Q, measures a scale factor; 

1 random variable; 

and where it is expected that a, and a
1 are negative. 

9 - Variables used 

We shall attempt to introduce some modifications in the preceding 
model, and to adapt it to the conditions of the two sectors studied, 
as well as to the wealth of information available through the research 
of IPE/USP. We shall adopt the following variables: 

a) Footwear Sector

i) Size Variable: the justification given by Mansfield is that
the larger firms run lower risks as pioneers, due to gTeater availa
bility of financial resources and to gTeater facility for experimentation 
(more information, more qualified personnel) ; the larger firms have 
a greater amount of equipment making it more probable that the 

211 E. Mansfield, "The Spccd of Response of Finns 10 New Techniques", in 
Quarterly Journal of Economics, vol. LXXVII, n.0 2 (May, 196!), pp. 290-!09. 
20 Scc Globcnnan, op. cit., and Romeo, op. cil. 
27 Wc shall present additional v:iriables which will be introduced in model (1), 
maintaining the sarne s1ruc1ure of H1, ,'11 or (Q. 
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innovation will be suitable to their needs; and, owing to a greater 
number of machines, the probability that they will have to replace 
old machinery is greater (and, therefore the impediments to rapid 
adoption are diminished) . 

It seems important to point out that the growth of firms im
plies surpassing a number of indivisibilities, including those requi
red for the adoption of any innovation 

We shall adopt as proxy variables for the size of firms, the value 
of sales in 1975 and the value of capital applied to machinery, also 
in 1975. 

ii) Informalion Variable: measured by the number of trade
fairs (multiplied by 3) 28 and of magazines that the firms receive 
(multiplied by 1) thus constitúting an information índex. The 

justification is that knowledge of innovations could have played an 
important role in determining the rate of diffusion of conveyors. 
The relevance of this variable was inferred from the questionaires, 
where we inquired about the kinds of information most utilized. 

iii) Education Variable: measured by the maximuro levei of 
education attained by individuais of the firms in the sample. This 
substitutes the age variable of the Mansfield model, essentially be
cause of its joint effect with the information variable and the 
foundation of the firms. 

iv) Foundation Variable: attempts to measure the experience
of the firm in the sector, by the number of years since its foundation. 

v) Firm's Rate of Growth Variable: seeking in this way to 
determine the machinery needed for the growth which arises from 
the modernization of the sector and of the firms. The rate of growth 
was calculated alternatively by criteria of sales and of capital (the 
rate of change between 1973 and 197 5) insofar as these were the 
only ones available. 

vi) Export Variable: utilized due to the enormous modernizing
influence which arose from pressures of the externai sector. It can, 
in the case of conveyors, also reflect the demands for standardization 
imposed by the large importers. 

b) Spinning Sector

The variables chosen in the spinning sector were practically 
the sarne as in the footwear sector with the exception of the rate of 
growth, which we were unable to calculate due to Jack of information. 

28 The possibility of multiplying 1he number of 1rade fairs by three and of 
adding it 10 the number of magazines and journals arose in interviews witb 
technicians from lhe sector. 
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i) Size Variable: we adopt three alternative measures to
evalute the size of the sample firms: sales, measured by the value 
of sales for September 1975 of all the Eirms' products; capital, rnea
sured by the value of the Balance of Capital plus Reserves and 
Funds in 1975 for the samples firms; and spindles: the number of 
spindles is the rneasure most commonly used in the sector to identify 
the size of a spinning. 

ii) lnformation Variable: measured by the sarne criteria as in
the footwear sector. • 

iii) Education Variable: measured by the number of engineers
in the firrns in 1975. This variable, however, is related more directly 
with the production levei than in the case of the footwear sector 
(where the presence of engineers is not widespread) . 

iv) Foundation Variable: sarne criteria as the footwear sector.
v) Exports: sarne cri teria as the .footwear sector.

I O - Econometric fit

a) Footwear Sector

We used these variables both with continuous and discrete
values. The idea of using discrete variables in cases such as this had 
already occurred to Globerrnan, 20 who tried to show that there are 
more criticai values than continuous relations in determining various 
types of behavior. 

We attempted to test this model for the entire sample as well 
as for the case that includes only firms with conveyors, in arder 
to overcome the problem arising from the fact that it is only beyond 
a certain size that introduction of an innovation becomes econorni
cally Eeasible. 

It is important to point out that the results which were obtained 
are more consistent with those generally presented in the literature, 
especially in the case of continuous variables, as the values found 
in table 4 attest. 

The adoption of a Iogarithmic form, which is more in Iine with 
the theory developed previously, has shown itself more capable of 
specifying the phenomenon, and substantially improves the results. 

It should be pointed out that the size variable performs quite 
consistently among ali the firms included in the samples, both in 
the cases where the variable was measured by the value of sales and 

29 See Globennan, op. cit.
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Number o[ 
Nurobe-r Ob9cn·atioos 

60 1 

48 

3 39 

4 39 

5 50 

6 48 

7 50 

8 33 

9 33 

10 32 

li 33 

12 50 

13 50 

49 

ªSianificant nt 1% 
bSignilicnnt o.t 5% 
aSigniHcont o.t 10% 

Explanation of the

Indepcodcot 
Variables 

FUND: JNFC; SALC; 
EXPC; EXPD; 
(Continuous) 

EDU; INFC: 
KPTC; RGK; 
(Continuow) 

SALC; EDU; 
INFC; RGS: 
(Continuous) 

EDU: INFC; 
SALC; RGS: 
(Contiou o�) 

EXPD; ETHI; NAD: 
SALD; JNFD; 
(Diocrete) 

ICPTC; RGK; INFC; 
(Conlinuous) 

EXPD; SALD: EDU; 
INFD; NAD; 
(Di.,crele) 

FUNDC: INFC; SALD; 
EXPC: EXPD; 
(Continuou,) 

SALD; EXPC; FUNDC; 
JNFC; EXPD; 
(Continuowi) 

KPTC; RGK: 
lNFC; EDU; 
(Conti Duoua) 

KPTC or VDC; 
EXPC; NANO; FUND; 
INFC; EDU; 
(WG Continuou,) 

8ALC; EÀ'l'C: INFC: 
NANO: FUNDC: EDU: 
(LOG Diocrete) 

EXPD· SALD; NTK: 
INFD;

0 

EDU; NAD; 

KPTC; INFC; NANO· 
EXPC; FUNDC· EDU; 
(LOG Continuow,j 

Table 

Conveyors - Regression Analysis

Cocfrioicnts of Kcy Varinblea nnd Studtmt "t" 

O .0713 + 0.000 (SALC) + 2.0206 (EXPD) 
2 .1957b 1.0373• 

--0.1091 + 0.3-148 (EDU) 
4.6877" 

-1. 2873 + 2. 1689 (EDUJ 
4.0S26" 

--0.4626 + 0.3514 (EDU1 + 0.0060 (RGSJ 
4 .8085

& 1,4920 

0.5372 + 0.2645 (EDU) + 0.2475 (NAD) 
3_3775• 2.4140' 

-0. 9608 + 1. 8631 (EDU) + O . 0003 (Kl'TC) 
3,4966" 2.8139" 

O 5410 + 0.0413 (SALD) + 0.2358 (NAD) + 0.2�20 (EDUJ 
0 .4951 2, 2416h 

4.4660 + 0.0000 (SALD) 
2.2827h 

4. 4600 + O. 000 (SALD) 
2.2827h 

4.8017 + 0.0002 (KPTC) 
2 .89-IS• 

1. 4759 + O 0340 (EXPC) 
2. 25-13" 

-11 7415 + 0.7822 (SALC) + 1. 0388 (EDU) + 1.4597 (FUND) 
2.8302' 1.8582• 2.8211' 

-0.0171 + 0.0806 (SALC) + O. 3138 (NADJ + 0,2081 (EDU) O 8061 2.3383° 2.5762' 
-7,6900 + 0.5662_<J{PTC) + 1.7812 (EDUJ + 1.1611 (FUNDC) 2, 9015 2. 1106" 2 .1477' 

Symbola wed: EXPC - E2:ports - Continuous; 
EXPD - Export.! - Diticrcla (2 i11 as:porled, 1 i!:1 cot c:,:portcd): 
SA T..C - S11lca - ContinuoU11: 
SALD - 811lce - Di.Acrclo (undor 5,000 Cruzoiro!I .... l; 5,000 to 10,000 Cruzei-

roa - 2 ond ovar 10,000 Cruzeiros - 3);; 
NANO -""' Convoyor - Cootinuoua: 
NTK - Convoyor - Diaoroto (witb convoyor - 2; witbout convoyor - 1) i 
INFC """ Informt1ti.on - Continuo�: 
INFD - lnformat.ic:,n - Di!lcrota (ovcr 20 - 3: 10 to 20 - 2: under 10 - l}; 
EDU - Eduoo.tion (collcgo - 3: higb 9obool - 2: primory - 1): 
FUND ar FUNDC - Yct1.n of Foundotion- Continuoua; 
FUNDD - Ycara o{ Foundotion - Di19croto (ovcr tho.n 15 yun - �· lrom s to 15 ycnra - 2: ICS!I thao G yoa.ra - ]): 
KPTC - Capitn.l - Cootinuoua: 
KPTD - Capito.l - Di11crcto: 
ROK - Rate of Orowtb o{ Canital: 
ROB - Ro.te oi Orowth of Balõil!I. 

4 

0.2831 

0.3232 

0.3105 

O ,42S6 

0.4010 

0.3733 

0.4041 

0.1439 

0.1439 

0.2163 

0.1-108 

O. 5662 

O .41131 

O. 5756 

R• 

14

2 
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in the case where it was judged by the amount of capital. The level
of-education variable performs even more significantly. ln the case 
of the discrete variables, the variable which measures the number 
of years since the foundation of the firm performs strongly, showing 
that a minimum of experience must be important for the more 
rapid adoption of new equipment. Only with less rigorous criteria 
of statistical rejection can the variables for expons (discrete) and 
for the rate of growth of sales be accepted. 

ln the case of the sample which includes only the firms with 
conveyors, the size-of-firm variable, is almost exclusive, whether 
measured by the value of sales or by capital. 

Other variables were doubtlessly important to the diffusion 
process of the conveyors, but were eliminated due to the presence of 
multicolli nearity. 

It is known, for example, that in the process of technological 
diffusion the infonnation variable plays an important role. And 
the reasons are not only theoretical. According to our questionnaire, 
firms attribute great importance to the experience of other indus
trialists with the machinery (it could be argued, along these lines, 
that the education variable also measures the phenomenon of in
Cormation, and that the latter does pass the test for statistical 
signi[icance, but not in the most adequate manner) . It can surely 
be concluded, however, that the identification of a size variable, the 
inclusion of the number of years since the firm's foundation, and 
the education variable give highly satisfactory results. 

The quality of our results can be judged by comparing them 
with those obtained in other similar studies. The studies of Romeo 
and Globerman, on the diffusion of the systems of numerical con
trol in machine-tools in the United States and Canada, indicate an 
R 1 of 0.464 and 0.265, respectively. The statistically significant 
variables in the case of Globerman were the size of firms (measured 
by the number of employees) and the age of its president (his 
sample is of 82 [irms). ln Romeo's study, the sarne variables appear, 
as well as the education of the presidem of the firm (his sample 
includes 104 firms). 

These comparisons allow one to conclucle that the results ob
tained with the conveyors, l) are consistent with those found in 
relevant economic literature, 2) bring to light the role of other 
variables that previously had been little explored, and 3) from a 
statistical poim of view, were superior to those genrally found. 

b) Spinning Sector

As in the case of conveyors, the utilization of discrete variables
and the application of a Iogarithmic specification did not imply 
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significant differences of fit; we opted, in this case, to present the 
results using only continuous variables with a linear specification. 

Alternatively using the three measures of size, these always 
appear as important variables in explaining the fit of function to 
a variable measuring the size o( the firm, as compatiblc with the 
high cost of the machinery, and the information índex. Jn this case 
as well, the fit is quite good, when compared with other studics 
of this kind. 

The export variable does not appear with a statistically signifi
cam coefficient, probably bccause of the multicollinearity, abo,;e 
all because it is highly correlated with the size variable. The level
of-education variable, measured b}' the prescnce of engineers, though 
important in the case of the conveyors, is weaker in the case of the 
ulsters, since practically ali the firms use them to a similar degree, 
thus leaving no way to adjust and explain the residual variance. 

The foundation variable, which also played an importam role 
in the case of the conveyors, does not appear as important in the 
case of the ulsters, due to the high foundation age of the firms, pos
sibly indicating that the firms havc generally reachcd a criticai levei 
of experience making this variable of little use in explaining behavior. 

ln sum, these results seem to relegate importance to those 
variables which are consistent with the literature and which agree 
with the above study of conveyors. 

11 - Discriminant analysis 

a) Footwear Sector

Using discriminant analysis, we attempted to determine whether
there were significantly differentiated characteristics between the 
group of firms that own con\'eyors and the rest of the firms in the 
sector. We also attempted to determine the degree to which the 
firms that own convcyors can be consiclered the more "modern" 
group, since, as was suggestcd to us by a technician of the sector, the 
conveyor is a key piecc of machinery. 90 As tables 6 and 7 indicate, 
the division betwecn firms that own conveyors can be made accord
ing to a vector which includes numerous variables, as the F values 

�o The notion 1ha1 convcyors are a kcy machincry was suwstcd by an important 
tcchnician of lhe sector. The principal argumcnu conccrn thc dcmands for a 
more organizcd layout, rcquiring tcchnical and administrativc changes, in ordcr 
to bc fully cxploiled. Dcficicncy climinatcs small firms, for whom thc adoption 
of convcyors is not cconomically feasiblc, thus rtlcgating thcm to thc gTOUp of 
thc non-modcrn finns, which is not strictly truc. 
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on the zero levei attest. However, due to the problem of multicol
Iinearity, on the last step not all the variables appear with statistically 
significant values, both in the use of continuous variables and in 
the use of discrete values. 

As can be observed in the table, the variables which proved 
most important in discriminating between the two groups were level 
of education and the firms' date of foundation, given their statistical 
weight and significance. 

Table 5 

Ulsters - Regression Analysis

Number 
of the 

Regression 

1 

2 

3 

Number 
of 

Observa
tions 

29 

29 

29 

• Si,tnificant at 1%. 
b Signilicant ai 5% 
Symbola u.od: 
SALC - Sal .. 
EXP - E,porta 
INF - lllformation 
FUND - Foundation 
KPTC - Capital 
ENG - Enginoen 
SPIN - Bpindl .. 

Independent 
Yariables 

SALC· EXP· 
ENG-'INF· 
FUND 

KPTC· EXP· 
ENG; 

1

INF; 
FUND 

EXP· SPIN· 
ENG; INF' 

b) Spinning Sector

Coeffi cien ts of 
Importnnt Variables R2 
nnd Estimated (t) 

-10.2813+1.4286 (VDAC)+ 0.5189
(3. 6154)• 

+ O. 9042 (INF)
(2. 1272)b 

11.0539+1.2018 (KPTC)+ 0.4196 
(2.5265)" 

+ 1. 0796 (INF)
(2. 338l)b

-17. 0480 + 1. 9270 (SPIN) + O. 5665 
(4.1671)" 

+ O. 9439 (INF) 
(2.3903)b

The results of the discriminam analysis show that the variables 
which could be selected to separate the group of fírms that own 
ulsters from the other firms are: a size variable, here represented by 
the number of spindles (which exhibited the best fit in the regres-
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sion analysis) , the information index and, further down, the value 
of exports that are associated with more demanding quality standards 
of the international market. These results are similar to those found 
in the regression analysis presented above, with the exception of 
the export variables which appears here in a more significam role. 
It should be noted, moreover, that even those variables which are 
not statistically significant enough to discriminate between the two 
groups of firms nevertheless present weights with the correct signs. 

Table 6 

Discriminant A 11alysis: With and Without Conveyors 
Continuotts Variables 

Voriablo No.mc,i Zero Levo! 
F Btati■tio 

Bnlc,i 5. 7801b 

E1jlorta 3.3506 

Foundation 10.2271ª 

ln[ormation 7 .4760ª 

Edueation 23.2013" 

Conatant 

F0 • 8.800 (aigni.fioant ot 1%). 

See notationa in table 4. 

Final Levei Weid,t,, oi Entry Levei 
F Btatiatio lho Vo.riablea F Btatiatlo 

0.0610 0.00740 0.1421 

0.8311 -0.83801 0.8311 

2.8211b 0.7648:1 2.0716 

0.001� 

11.0610" 1.40085 23. 2013" 

0.41078 

Table 7 

Discriminant Analysis: With and Without Conveyors 
Discrete Variables 

Exporta 

Sales 

Yariable 
No.mes 

Informa.tion 

Educo.tion 

Foundation 

Constant 

Fo • 0.000 (lilltlilielll>t ■t 1%). 

Soe notation■ in tablo 4. 

(F.) 

6.14,55b 

10.6281• 

1. 1731

23.2013• 

16.4839• 

Final Step Variables F to Enter 
F Sta.tistic Weights 

0.0425 0.10811 0.0425 

0.3429 O. 23234 0.2452 

0.0670 -0.14815 0.0688 

6. 7015b 1.38624 23.2913• 

4.7201b 1.00820 5.83Q5b 

0.46722
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Table 8 

Discriminai Analysis: With and Without Ulsters 

Variable F to Enter (Fo) Final Step Weights 
Narnes F Statistic 

(GL = 1. 27) 
Eiqiorts 1. Hl!l2 (1 .24) 4.6762b 1.2190 0.92952 

Number of Spindles 7. 499S (1. 26)t. 10.1726• 0.0181 0.82643 

Numbcr of Engineers O. 7827 (1. 23) 1.264S 0.7827 o·.51734

Jnformation 10. 6484 (1. 27)• 10.6484 8.1851 1.72154 

Foundntion 1.0635 (1.25) 1.2145 1.9253 0.83.S20 

Constant 0.34198 

Valuo o! !ioal olep F Staliotia - t. 75t (■ilPlifioaot l\t 1%, witb 5.23 degro� o! !recdom). 

See ootatio11.11 io table 1. 

12 - Summ.ary and condusions 

We have been able to identify the major similarities and differences 
which appear among industries during the process of technological 
diHusion. Such differences are the velocity with which the diffusion 
takes place and the variables which determine the behavior o( the 
firms in each sector. We haYe achieved this by tracing and compar
ing the process of technological diffusion of conveyors and ulsters 
in the footwear and textile industries, respectively. 

ln the case o( the conveyors, we noted that the machinery was 
introduced in the footwear industry only after it had been in use 
for severa) years in the rest of the world. The introduction of this 
innovation depencled upon the efforts of and the information provi
ded by domestic producers, although there was a multinational firm 
which had experience with and produced the machinery in its main 
plant. (This firm was the United Show Machinery Corporation. 
lt should be noted that, although it was familiar with the proccss, 
it specialized in a more advanced model, which has yet to be used 
in Brazil). Once the diffusion process is started, it spreads at a rapid 
rate. Owing to the high profitability of the new process, production 
increases and is oriented towards the international market. This, in 
turn, applies pressure for the utilization of the machinery, because 
foreign quality standards requirements are stricter and standardi
zation is more rigid. The domestic industry promoted adaptations 
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in the process, since the machinery was relatively easy to producc 
and required a different plan for each factory. ln this case, interin
dustry relations were important, sincc the first conveyors wcre 
ordered by a firm which specialized in a type o( industrial trans
portation that had nothing to do with the footwear sector. 

ln the case of ulsters, the machinery arrived in Brazil a few 
years after it was put to use in other countries; the Brazilian industry 
still does not produce similar rnachinery. Although its introduction 
in Brazil has been rapid, its diffusion only accelerated with thc 
growth of the domestic market and with expansion towards thc 
international market (which also pressures thc factories to use new 
equipment by requiring higher quality standards for tcxtile threads) . 
ln this case, there were no adaptations to be rnacle [or the dornestic 
market, since the local market was not large cnough to alter a rnachi
ne as complex as the ulster. 

The size o( the firrns was an importam variable in explaining 
their behavior as a pattern o( adoption of machinery, both in thc 
case of the conveyors and thc ulsters. This attest to thc importance 
of indivisibilities in the technological diffusion process. lt can be 
pointed out that the two typcs of machinery require a largc opera
tional scale (large in relation to the size o( the establishrnent in 
each sector) . It seems to be clear frorn this analysis that the tech
nological diffusion process is also a problem of information diffusion, 
information not being a static element, but rather gencrated during 
the diffusion process. This is verified by the emphasis that industri
alists gave to the experience o( other firms with the equipment. The 
information variable is especially important in the case of the ulsters. 

ln the case of the conveyors, two additional variables for thc 
behavior of firms in the footwear sector are significam: the edu
cational leve! of personnel and the experience of the firms, measured 
by the number of years having passed since their foundation. ln the 
case of the ulsters, the variable that measures the exports of firrns 
from the textile spinning sector also appears significant, along with 
the size and information variables. 

As pointed out throughout this study, we did not explicitly 
consider the role of industrial structure in the diffusion process, as 
was done in other studies, such as that o( Tavares, and others. 31

First, upon deciding to analyze the cotton spinning sector (choscn 
because the technological process is more precisely defined here) , 
from the outset, we excluded wea,·ing and dyeing, etc. By definition, 
this eliminates the industrial integration variab]e. At the sarne time, 
we work with a nearly homogeneous product, which also excludes 

31 See Tavares (ed.) d ai., "Difusão de Inovações ... ", op. cil. 
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possibilities of product differentiation. 32 ln addition (and this is 
true for spinning as well as for !ootwear production) , the industrial 
sectors analyzed are relatively disconcentrated, even spatially, thus 
reducing the explanatory value of the variables. ln sum, it seems 
that, in the cases studied, the characteristics of firms are relatively 
more powerful variables than those of concentration and industrial 
integration, without implying that the Iatter are irrelevant in other 
cases. For this reason, we opted to proceed in the Mansfield tradition, 
rather than follow Schumpeter. 

Finally, some of the implications of the study as regards indus
trial policy must be discussed. The three most important points 
seem to be: (a) the impact of the diffusion of techniques upon the 
capital goods sector, (b) the role of exports, and (c) the significance 
of the information levei upon technological performance. 

With relation to the capital goods sector, it is wonh noting 
that the diffusion of techniques is the first step in a process of 
import substitution. ºWith diffusion, the size of the domestic market 
for machinery increases, thereby increasing the probability that 
minimum scales in the production of capital goods can be attained. 
Similarly, the larger the market, the greater the possibilities that a 
production line of equipment can be diversified enough to meet 
clients' needs. Finally, the diffusion process is also a learning process, 
where the use, maintenance, and, eventually, the production of the 
machine itself generate knowledge and specialized labor, which result 
in the viability of broader plans of impon substitution. The case 
of the conveyors illustrates this point well. 

Nevertheless, it should be pointed out that the above observa
tions are not suHicient conditions for domestic production. ln severa! 
cases, the technological complexity of the machinery is so far beyond 
the possibilities of local industry that a very successful diffusion 
process is not enough to result in domestic production, as the case 
of the ulsters attests. Actually, the experience with conveyors and 
ulsters represents a much broader situation in the context of Bra
zilian industry, that is, it may be applied to the relative sucess of the 
expansion of the mechanical sector (with mostly domestic firms) anel 
the difficulties observed in the electronic sector. Although it is not 
the only importam variable the differences in access to basic tech
nology doubtlessly explain a good part of this experience. 

The second point to be mentioned concerns exports. ln the two 
cases analyzed, an intense process of technological renovation clearly 

82 It must also be considered that thc use of ulsten is closely associated to 
the expor! of lhreads. Tbis substantially reduces the importance of the demand 
from other segmen!J of lhe firm for the diffusion process. 
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took place within two of the more "traditional" sectors of the 
Brazilian industry. And in both cases it was found that the com
mercial opening to the exterior was decisive in achieving this result. 
This gain, which is dynamic in character, partially qualifies the 
contention that exports of tra<litional manufactured products "be
nefit excessively" from the system of incentives to exports. This does 
not mean that the incentive system should be frozen over time, 
but simply that dynamic gains are added to the eventual economic 
lasses which are identified by statistic criteria. The very increase in 
productivity, which results from technological modernization facili
tates a revision of the incentive system initially established. 

Finally, the importance of the generation of information is 
clearly conveyed in our analysis, As a corollary, it can be said that 
an industrial policy requires thc creation of the largest possible 
number of information channels. lt is worthwhile bearing in mind, 
as our field research proves, that despite ali the technology of in
formation, the most powerful channels today are still personal contact 
and direct observation. 
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Econoniic policy anel the agricultura} sector 
during the postwar period 

Fernando B. Homem de iWelo •

Summary 

This article focuses on the Brazilian postwar economy. It analyzes 
1he economic policy options implemented during this period and 
the repercussions they had, particularly upon the agricultura! 
sector. The dcvelopment strategy which characterized this period 
favoreci the industrial sector to the cletrimem of agriculture, thus 
causing significam changes in all of the coumry's economic sectors. 
Also discussed is the extent to which this option benefited society. 
Historical events are analyzed to facilitate a better understanding 
of current problems and future trends in the Brazilian economy. 

l - Introduction

During the period l 967-73, the Brazilian economy experienced high 
rates of economic growth, and since 1974, severa! important events 
have had a profound impact on the Brazilian economy. First, the 
petroleum crisis, which began in October o( 1973, resulted in the 
c.leterioration of Brazil's balance o( payments, anel contributed to 

the considerable increase in the country's foreign dela. Second, the 
inauguration of the new federal government in March of 1974 
marked the beginning of an still greater concern with incarne dis
tribution, a theme which had already been intensely discussed since 
thc early 1970's. Finally, there was the fresh outbreak o( thc infla
tionary process, with the situation worsening in 1976 and I 977, when 
inflation indices reached 45% and 40%, respectively. 

• Professor of 1he School of Economics and Adminis1ra1ion of the Univenity oi 
São Paulo. The author is grateful to José Honório Accarini, Eleutério Pr.ado and 
José Roberto ::\lendonça de Barros for rhcir collabor.ation and suggestioru. 
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ln response to these new circumstances, severa! policies in 
effect were altcrecl and new economic measures were implcmented. 
These measures inclucled more liberal wage readjustments in the 
private sector, the determination of ambitious import substitution 
projects for basic commodities and further incentives for the export 
of manufactured proelucts. However, only since mid-1977 has the 
set of measures aelopted to combat inflation been applieel with 
greater consistency. 

Toclay, the Brazilian economy is most likely in as criticai a po
sition as it was in the carly I 950's with regarei to its need to define 
elevelopment guielelines. Thirty years ago, Brazil was faced with a 
variety of economic problems anel consequently selecteel the strategy 
of inelustrialization via the import-substitution of durable goocls. The 
measures introcluced to implement this strategy had profouncl 
e[fects on Brazilian society, both positive anel negative; it is therefore 
expected that the new development parameters to be defined will 
exert much in(luence upon the performance ol various sectors of the 
economy for many years to come_ Hence the importance of stuclics 
concerning the options available to Brazilian policy-makers; such 
stuclies must take into account Brazil's clevelopmcnt experience, 
especially with regarei to those policies which havc been implemente<l 
and which affect the agricultural sector in particular. It is in this 
context then that we propose to analyze the key elements of Brazil's 
economic policies over the last thirty years and also to analyze the 
role of the agTicultural sector in the elevelopment strategy definecl 
after Worlcl lVar IL We shall attempt 10 use historical events related 
to the Brazilian economy in arder to better understand the problems 
of the country's agriculture. This section o( the article, thereforc, 
takes its lcael from McCloskey·s (1976) inquiry: From an economic 
point of view, is it useful to stucly the past? ,,ve believe that it is. 
since the historical facts are plentiful, precise anel quite variecl. 

2 - The definition of the development strategy 

Although severa! industrial sectors of the economy had evolveel con
siderably since the beginning of this century, at the outbrcak of 
World War II, Brazil was still a country preelominantly engaged in 
primary sector activities; I 940 Census data revcalecl that 67 -º% of 
Brazil's economically active population was cmployeel in the prirua
ry sector, as compareci to 14.8% anel 18.5% in the seconclary anel 
tertiary sectors respectively. These proportions were essentially the 
sarne as those prevailing in 1920 (Baer, 1965). This situation existeel 
for almost half the century, elespite the significam development of 
certain industrial sectors, especially textiles, footwear, clothing and 
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foocl proclucts. 1 Nonethelcss, the industrialization that took placc 
in Brazil until the cnd of \Vorlcl \Var II, resulted much more from 
externai conflicts and dcpression, and the domestic market's natural 
dcvclopment, than from anything resembling a tleliberate strategy 
ou the part of the Brazilian government. :! 

The Iiterature on Brazilian clcvelopment presents severa I expla
nations for Brazil's outstanding industrial achievement in the twen
tieth cen tury, despi te i ts sti li farily undeveloped industrial sector. 
First, thc evolution of the Brazilian economy was hindered by thc 
traclc policy implementccl by Portugal cluring the colonial period, 
since it restrictecl the Brazilian market to Portugucse anel English 
manufactured goods (Baer, 1965) . Sccond, the institutional social 
structure which dcvcloped dicl not facilitate an carlier anel more 
accelerated inclustrialization process. The most importam factor, 
however, was the influence of large agricultural landowners and 
coastal city merchants upon exchange, educacional, labor anel fiscal 
policies, since thcse groups were opposecl to industrialization (Ber
gsman anel Canelai, I 969). 3 Finally, anel partially in relation to the 
sccond factor, the highly profitable opportunities for certain agri
cu!LUral cxports caused a reallocation of resources (such as scarce 
entreprencurial capacity) to these activities. It is interesting to 
observe that the coffee policy began to systematically cliscriminate 
against the manufacturing sector •1 only after \Variei \Var II, fol
lowing nearly half a century of support measures (Krasner, 1973). 

The late I940's marked the beginning o[ Brazil's industrializa. 
tion, as a more clearly defined anel high priority policy, 11 as in othe1 
countries of Latin America. During this period, these countries 

1 Brazil was an importalll tcxtilc cxportcr during the late ninc1ecnth and 
carly twcn1icth centur}', but did 1101 maintain this posi1io11 lhroughout thc first 
half of this ccntury (llcrgsman :rnd Canelai, 1969). 

:i Jnvcs1mc11ts in r:iilroad con!ta-uc1ion, encrgy ::incl coff�e cultiv:11ion, a5 well 
as thc increasc in lhe dcmand for consumer goods resultam of 1hc increascd 
numbcr o[ immigrants, are acknowlcclged as causes of 1his industrial growth in 
co11traposi1ion to thc tariff policy, the efkcts of which apparcntly were nol 
,·c11· importam (ll:tcr and Villela, 19i3) . 
a Also sce Bacr (1965, chap. 2); Furtado"s work should also be includcd in 
1his conlcxt (1965). This trpc of influcnce is what Nicholls (196.!I) probably 
had in mim! in comparing 1hc polentiality of thc agricultural surplus under 
diffcrent 1:md occupancy systems. 
•I Thc case of coffec is, historically, lhe most significalll example, for Brazil, 
of an impor1ant country in inlemalional trade and its consequent monopoly 
powcr in 1his markc1. 
5 With rcgard to 1his period of the economic history of llrazil, as well as 1ha1 
of Latin America scc studies by llaer (1965), Grunwald (19i0), Baer &: Villcla 
(1973), Bergsman (1970), and Wionczek (1973). It should be no1ed 1ha1 incen

tives 10 Brazilian industrializa1ion initially rcsultc,d from balance of payments 
problcms. 
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experienced a slow growth in their exporls of primai")' commodities, 
showed high demographic growth rates and faced problems related 
lo labor migrations Irom rural to urban zones (Wionczek, 1973). 
An impon-substitming industrializalion policy was chosen, in thc 
hope of attaining accelerated growth, decreasing dependency on 
developed countries and increasing employment opportunities. 0 

Hirschman (1968) points out Lhat it was hopecl that such a strategy 
would help to remedy the economic, social and political backwarcl
ness predominam in Latin America. 

One o[ the main supporters of this development strategy was 
Raul Prebisch, of the Economic Commission for Latin America. 
Among the economic policy measures supported by Prebisch were 
tariff prolection against the competition of commodity imports and 
construction of the necessary infraestructure by the government, 
official assistance in breaking away from the culture and customs 
of the past and the establishment of an effective governmental plann
ing program (Grunwald, 1970) . "\Vith regard to the international 
market conditions for agricultura! products and the conditions of 
the agricultural sector in Latin American countries, Prebisch did not 
leave many alternatives: he was quite sceptical with regard to tech
nological advancement in export agriculture, since part of the result
ing benefits would be transferred to other countries through the 
reduction of international prices 1 (Preibsch, 1959) . Prebisch be
lieved it to be extremely unrealistic to think of externa! demands 
having high price elasticity, therefore attempts to increase the rate 
of technological progress in export agriculture would result in a 
deterioration in the terms of trade for the exporting country. 

At the close of the 1940's and in the early 1950's Brazilian 
industrialization was stimulated by measurcs introduced by the go
vernment, in an effort to combat the balance of payments problems 
which emerged in 1947. An import restriction policy was implemen
ted in an attempt to diminish the demand for foreign exchange, 
through the use of a fixed rate of exchange system and clirect ration
ing of imports by means of a Iicensing mechanism. Since 1953, this 
developed into an exchange category system for the diHcrent com
modities, and an exchange auctions system replacing the licensing 
system. 8

e The fluctua1ions in íorcign cxchangc carnings was also emphasizcd at the 
time: also see Prebish (1959, 1964) and Crunwald (1970) ; 1he laller also 
summarizes 1he main aspecu of lhe discussiom. 

T This poinl was madc in lhe study be Lewis (19,H) on cconomic devclopment 
based on unlimitcd labor supply. 
8 Other dctails of this evolution can be íound in Ilcrgsman (1970), while 
Huddle (1972) does a compara tive :malysis of thesc cxchangc systcms. 
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During the late l 950's, however, the Brazilian governmcnt un
dcrtook a delibcrate strategy of industrialization, using a much 
broader set of instrumcnts, as compareci with the previous period. 
The principal instruments utilized were (Baer, 1972): a) tariffs 
and/or exchange controls; b) special prcfcrences for Brazilian and 
foreign companies in the importation of capital goods; e) preferen
tial exchange rates in the importation o[ industrial raw materiais, 
petroleum and intermcdiary assets in general; d) dcvelopment bank 
subsidies for prcferred industrie�; e) thc financing of infrastructure 
by the public sector, for thc expansion of the industrial sector; t) 
clirect participation of thc government in industrial sectors (especial
!y in hcavy industry) in cases considercd to he o( strategic importance 
and in others whcre privatc sector resources were unavailable. 0 

To this description of Brazil :md of Latin America after the 
postwar period, we can point to the Jong-terrn situation as illustrated 
by the more formal economic development models which appear in 
thc specialized literature of thc period, beginning with thc study 
by Lewis (1954) . To a certain extent, we should say that during the 
l 950's industrialization as an easy solmion to the problem of under
development was overemphasized, relegating the agricultura! sector
to a secondary position. This altitude may l1ave been partially resul
tant of the two-sector model diagnosis which gi,·es the marginal
productiviLy of laobr as equal to zero for countries with high popu
lation growth rates. Given the population increase, the function of
the public sector in these countries would be to develop institutions
for the volunteer mobilization of the portion of the labor force with
zern productivity, anel to extract the procluctivity neccssary (from
1he agricultura! sector) to provide food products for the workers
engaged in non-agricultural activities. Later, emphasis was given to 
the need for technological advancement in agriculturc, so that the 
transformation of the economy could develop appropriately. 10 

It was anticipated that those countries without land area limi
tations would find it easier to solve the problem of underdcvelop
ment. Although che population might ha,·e been growing rapidly, 
the first symptoms of unsatisfactory agricultura! production could 
be confronte<l by incorporating new Innd into the productive pro
ccss. Thus, the role of the public sector would bc to facilitate the 

o ln llr:tzil, Volta Rcdoncla dates back to 1946, Thc National Economical 
Developmcnt llank 1952, and Pc1rolm\1 1954 (Dcrgsman and Candal, 1969). 
10 Along this linc of rcasoning, we ha\'c thc conlributions of Rani! and Fci 
(1961) and Jorgcnson (1961); thc former clearly identilied thc detcrioration in 
lhe terms of tradc for the nonagricultur:il sector, as soon as the marginal 
produc1ivi1r of labor shiftccl from zero 10 positi\•c valucs, as an impedimcni 
to 1he continu:ition of thc cconornic nansformation. 
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seltlement of the agricultura) frontier, via investments in transport 
anel warehousing infrastructure. 11

Retuming to the discussion of the Brazilian c.:ise, the develop
mcnt pattern adopted was baseei upon the growth of the industrial 
sector, especially through the clomestic production o[ consumer gocls 
which, until then, had becn imported. As we propose to prove in 
this study, agriculture was expectecl to contribute only to the pre
vention of ui·ban foocl supply crises, since such crises coulcl hincler 
the achievement of Brazil's main objective: industrialization. 12 

The principal instruments usecl by the Brazilian government 
were concentrated in the financial fiscal anel commercial exchange 
arcas anel were in many aspccts, similar to those useel in the United 
States anel European countries arounel the middle of the Iast century 
(Wioczek, 1973). The main approach was capital accumulation by 
both the public anel private sectors (domestic anel foreign) without, 
however, giving much regarel to clevelopment in areas such as tech
nology anel human resources. For instance, Bergsman and Canelai 
(1969) point out that, between 1953 anel I 960, public investrnents 
in physical infrastructure accompanieel industrial growth, though 
they clicl not eliminate the initial gap; on the other hancl, invest
mcnts in social infrastructure, especially in eclucation, lagged in
creasingly behind social needs, so that by the end of the I960's, 
such neecls constituteel one of Hrazil's most alarming inclicators of 
unclerdevelopment. 

The composition of industrial production within the import 
substitution model cannot be ignored. Thc emergence o( ncw indus
tries, resulting from tariff protection anel from the other above
mentioned mechanisms largely reflectecl Brazil's importation pattern 
at the time. This pattern, however, was conditionecl by the clistribu
tion of incarne resulting from the country's previous devclopment 
strategy anel by the initial distribution of the wealth. The industrial 
structure, thus formccl, was not necessarily the most appropriate for 
Brazil in terms of efficiency in resource allocation. 

li Nicholls' s111dy (1963) gocs bcyond 1hcsc considcrations, as hc a11cmp1s 10 
analyzc lhe de1erminanu of thc sizc and po1en1ial con1ribu1ions 1owards cco
nomic grow1h of thc agricuhural snrplus, under <liffcrcnt conditions of popu
lation prcssure and land tenurc. Thc polilical aspect is always prcsent in thc 
discussion of specific cases, c,·cn wilh rcgard 10 in,·cstment decisions in cduca-
1ion, rural cxtension, :igricullural rcsearch, social infraslructurc and thc 
nonagricultural sector iuelf. 
12 Somewhat antecipaling thc discussion which appcarcd subscqucntly, thc 
finl scrious problem with agricultura! produc tion and supply in thc carly 50's 
is illus1ra1ive of govemme111al 1hinking a1 that time: 1hc solution proposcd was 
based s1rictly on largcr investmcnrs in 1ranspon and 011 a smallcr scale, in 
ware-honsing. 
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Upon analysing Lhe Brazilian tariff su·uclure, Bergsman (1975) 
revealcd that the tariffs are higher for finishcd consumer goocls, 
lower in the case of intermediary commodities and lower still on 
raw materiais and producer goods; also according to Bergsman's 
study, some commodities do not require the proleclion given them, 13 

olher highy proLected sectors are inefficient, while some of the 
commodities in which the country is seemingly efficicnt, or at least 
capable of becoming so, receive liule or no proteclion. 

The theoretical cliscussion of infant incluslry is generally pre
sented as a justification for the model of import-substituting indus
trialization, including the 30-year period of Brazilian industriali
zation. Balassa (1970), in a very general way, interprets the case for 
infant industry as a reallocation of resourccs to increase the present 
value o[ future domestic incomc, without involving further sacrifices 
of labor or savings. This reallocation would Iead to increases in 
productivity over Lime, u thereby com pensating for the initial cost 
of protecting the domestic sector and contributing towards the 
attainment of a compelitive position in the international markets for 
1 he prolected industries. At that point, the infant induslry should 
rcach maturity in terms of imernational competitiveness and the 
initial, temporary protections could be removecl. ln this respect, the 
import-su bstitution industrialization policies adopted in Brazil and 
in Latin America differed in a number of ways from the theoretical 
cliscussion of infant industry. First, the abO\•e-mentioned information 
provided by Bergsman (1975) raises several questions with regarei to 
the structure of the industrial sector which results from tariff pro
tection. Second, the supposed temporary nature of the protection 
was largely disregarded with the exception of a brief period in the 
late 1960's (tariff recluctions). Finally, the discussion of infant in
dustry as applied to the exporting industries, was only considered 
near the end of the I 960's. 15 

13 The eífect of gcneralizcd protection would not bc limi1cd 10 authorizing 
domestic production unable to compele wi1h importcd commodities, but also 
authorizing thc domestic production, at noncompelitivc coses, of commodities 
lhat would be in a position 10 compete with thosc imponcd, io case 1uch 
competition werc ncccssary for survival (Ilergsman, 1975). 

H These camings would be related to dynamic cconomies within the companies 
(training process) and 10 dynamic l!conomies externai to the companies (such 
ns creating the proper a1mosphcre for an organized economic activity, scientific 
interests, etc.). Go,•ernamental intervention, through tariífs or subsidies, seeks 
10 alter the pro<luc1ion •tructure o,•e time. Sce ch:ipter nine oí Gonlcn ( 1974) . 
IG Thc introduction of fiscal incentives for the exportation of manufactured 
goods, during this period, m:uks an important shift in Brazilian economy 
policy. 
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3 - Agriculture and economic policy 

The growth of the llrazilian economy, which began at the cnd of 
,vorld War II, proceeded despite the balance o[ payments difficulties 
which arose. Actually it had been anticipatecl that problems in this 
area, including those rcsulting [rom the flucnrntion in foreign ex
change earnings, would climinish as a result of import substitution. 
,-vhat actually took place, howevcr, was an increase in the demand 
for imports o[ capital goods, raw materiais and semimanufactured 
goods, at the beginning and throughout the industrialization process, 
in thc consumer goods sector, while no measures were taken to en
courage exports. 16 The abscnce of expon incentives has been the 
case since 1946, when thcrc was a balance o[ payments deficit. Quan
titative restrictions were placed on imports through a system of 
licensing, thc rate of cxchange for exports rcmained [ixed at ... 
CrS 0,0185 per dollar betwcen September of 1946 and January of 
1953, anel domestic prices rase by 85%. 17 

The decline in the real rate of exchange since the end of thc 
war, discouraged agricultura! and industrial cxports. Furthcrmore, 
agricultura! cxports wcre controlled by a prcviously established li
censing system and, !ater, by quotas, taxes and even prohibitions. 18 

Preibsch's pessimistic position (1959) with regard to the possibilities 
of an externai market for agricultura) products may have influenced 
Brazilian foreign trade policy. On the other hand, Leff (I 967) reasons 
that the Brazilian government placed agricullural exports (especially 
food product exports) undcr an exportable surplus policy; that is, 
the country would export only the surplus, only after thc domestic 
market had been adequately supplied. 19 

The first column of table l gives an estimate o( the implicit 
taxation on the exports of agriculture commodities resulting from 
the exchange and trade policies adopted by Brazil; this mcasure of 
taxation was obtained as the result o( the comparison between the 
eflective rate o( exchange in (ood expons, calculated by Von Doel
linger et alii (1973) and the purchasing power parity estimated by 

18 Schydlowsky (1972) approaches this point in rel:11ion to severa) L:uin 
American countrie!, 
17 lndex 2 of Curre111 Economic Af{airs (Conjuntura Econômica). 
18 Under some circumstances, including the balance of paymenu crises, certain 
commodities were excluded from rhe liceming requirement and bonuses in 
cruzeiros were gr:inted; 1hese, however, quickly lost their real value, due 10 
internai inflation. Sce Veig:i (1975). 
19 The ins1rumen1s uscd werc those already men1ioned: liccnsing, quotas, taxes 
and prohibitiom. Ever since that time, however, the govemment has been 
concerncd with food price in the domestic market: adequate supply would take 
into accoun1 the domes1ic price le,•el for agricultura! commoditie!, 
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Fishlow ( 1974), taking as a base lhe nominal rate of 1938. �0 Thc 
annual climensions of the implicit taxation on agricultura! exports 
are so substantial that, even when the evolution of other variables 
is left aside, a favorable performance for the quantity anel value 
cxported is not suggested. ln this regarei, Leff (1967) showed that 
betwcen the tricnnials 19,17 /49 anel 1960/62, lhe value of Brazilian 
exports, except co[fee, declined by 4%, while the quantity exported 

Table 1 

Compal'iso11 Bctwccn tlie lmplicit Taxatio11 of Agriwltural Exporls 
n11d thc lmplicit Subsid)' in tlic lmportation o/ Agricultu1·al l11puts 

(1953/66) 

Ycar 

1053 
1054 

1955 
1956 
1957 
19!i8 

H),'5!) 
1060 

1961 
1!JG2 

l!JG:l 
1964 
J!l65 
1966 

lmplicit 
Tn..xe.tion 

Expor!,, 

--0 55
-0.52 
-0.34 
-0.3:í 
--0.38 
--0.2!)
-·0.26
-·O.OS

-0.05 
--0.14
--C.04
·--0.04
-··O. 16
-·0.26

lmplicit Subsicly 

Fertilizcrs, Tractors, 
Pesticidcs :\lachincry anel 

:md Olhcrs Ot.her.• 

+0.50 +0.50 
+0.37 +0.3i 

+o.2S +0.2-l 
+0.32 +o.rn 
+0.-10 +0.32 
+0.3(i +0.2.;
+0.2€ +o. 16 
+0.:!7 +0.2-1 
+o.a:i +0.25
+o oo +0.05
+O. IS +O.IS
+o. rn +0.2:i
+0.02 0.00 
+0.09 +o.os 

SOURCE: f!Rlc oi •••hnns:o oi o,:ricullurol o.parto (Von Docllin1<r, 1073). Rato nl oxchan1< oi 
rhc r,a.rity nf purch&!lin,1 powcr (}"ieihJow, l!l7-&). Rnta of t-1ehan1e ia thc imJ)Ortation 
of inputs (Veí1a, 10741. 

20 Fishlow's parit)' rare was connructed hy raking 1938 as a base and using 
the nres of price incre.ises in Brazil and in the USA. Sc,•cral possiblc problenn 
must be kcpl in mind in using rhis coucept o[ relali\'c parity: among thero, 
the base period, the indices used, 1hc lcngth of thc pcriod under anal)·sis 
(relared 10 lhe s1ruc111ral change in rhe cconomy) and alrer:itions in thc trade 
barriers (Oí!icer, 1976) . 
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incrcasccl by only i%; in worlclwide Lerms, Lcf['s (1967) figures 
showed an increasc of 49% in tracle anel a decline of 8% in prices. 
Overall, Brazilian cxpons remained highly concentratecl on coffee; 
it was only in 1965 that this commoclity carne to account for less 
Lhan 50% of the total foreign exchange earnings. During the 1950's 
anel most of the l 960's, only cotton, cocoa anel sugar were alternately 
among those products achic\·ing earnings of over US$ 50 million. 21 

Keeping in mim! the situation which prevailed during the initial 
pcriod of Brazilian industrialization, it would not be surprising to 
cncounter opposition to this type of development, especially on 
the pan of the large agricultura) exporting sector. 22 ln their 
discussion of this phase of Brazil's clevelopment process, Bergsman 
and Candal (1959) claim that such opposition was debilitated by 
the governmental concession of subsidies for the importation of 
machinery, fenilizers, anel other agricultura] inputs, as well as by 
special policies for coffee, cocoa anel sugar. 

With the objective of verifying the validity of this position, 
we have sought, in table 1, to compare the magnitude of subsidies 
for the import of agricultura) inputs 23 with that of the implicit 
taxation of the agricultura) exports already cited. Examination of 
the figures in table 1 reveals that Bergsman and Candal's observa. 
tion (1969) was valid, since the two groups of agricultura) inputs 
included in the table enjoyed substantial implicit subsidies for 
severa] years, the group of fertilizers in general, having a higher 
le\·el than that of machinery . To a certain extent and for a 
specified period of time, therefore, thc agricultura) sector managed 
to obtain compensations, via the price reduction of severa] agricul
tural inputs, for the implicit taxation which predominated for 
exportable products, through the exchange and trade policies during 
the 50's. lt shoulcl also be taken into account that during this 
decadc therc was an increase in the availability of rural credit for 
se\'eral ycars at subsidized rates, 2� and that this period may be 
considcred as the beginning of a significant dependency of govern
ment agricultura) policy on subsidies, through the price of agricuJ. 
t ural inputs or credit. 

With regarei to subsidy policies, however, it does not seem to 
ha\·e becn suEficiently emphasized that their consequences may have 

21 Scc Homem <lc Melo :rnd Zockun (J9i7). 
22 lt should hc rccallcd that this pcriod also mark5 the inlroduction of foreign 
cxcha11gc rc:taining i11 co((ce c:xports, through a systcm of multiple rates of 
exchangc (Krasncr, 1973). 

:3 Samc procedure uscd for elo!ports, now using lhe rates of exchange in the 
import of basic commoditics, computcd by Veiga (1974). 
2·1 Scc Smith (1959). 
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been exlensivc in relation lo lhe use o[ factors in agriculture aml 
lo lheir clifferentiatcd impact among prodttcls, regions and the 
size of agricullural holdings. With regani to the last item, holdings 
can cliffcr as lo lhe composition of thc produclion and factors 
cmployed, and since these eliffcrences can be rclatecl to sizc, economies 
of scale can vary through alterations in the prices of the produclion 
factors (Welch, 1973) . For example, if the portion of the machinery 
factor in the total cost were to increase wilh the size of the 
agricultura] enterprise, and if the prices of this factor were to 
decrease significantly (as occurrecl in Brazil during the l 950's) 
comparative aclvantages among companies will change, so as to 
bene[it the Iarger com panies more in cost recluction. 25 

The Brazilian agrarian structure is characterized by lhe lati
fuclium-minifundium complex, lhe latifundium having conditions 
favorable for a more intensive use of machinery, due to the difficul
lies involvecl in the coorclination o[ a Iarge labor force (I\lueller, 
1976) . The corroboration of the previous paragraph indicates the 
existence of important economic forces, originating in government 
policy anel favoring the clevclopment of Iarger properties, by means 
of the subsidies granted to agricultura) inputs anel through rural 
credit. :?G 

The same line of reasoning may be applied to discern the effects 
of such subsidies on regional production anel on the cultivation 
of speci[ic products. \Vith regarei to regional production, the Sanders 
study is of particular interest in that he biames the subsidies granted 
for agricultura] machinery (including those relalecl to public credit) 
for lhe regional disparities occurring since 1950 in the production 
of sugar cane and cotton in the Northeast and South of Brazil, 
especially São Paulo.:?, ln 1950, São Paulo produced only 50% of 
the total amount of sugar-cane produced in the Northeast, by 1960 
prnduction was equally divided, anel in 1965, São Paulo's production 
hacl mrpassecl chac of the Northeast by 20%. Since production of 

:?r. For tbc USA, Welch (19i!!) points out that lhe larger holdings are more 
rlcpcnclcnt on the machinery and fertilizcr lactors, while lhe smaller ones depend 
more upon thc labor and land factors. Sanders (1976) also claims that in the 
case of 1he smallcr holdings, compara1ive ach•antage should lie in labor-intensive 
commocli1ies, in kceping with 1he cost cliífercn1i:i.l or this factor between 
holdings by sizc. 
:!6 Even though aspecrs of the crerlit policy are to be discussed !ater, at this 
point we shoulrl mention Sayad (1977), according 10 whom subsidized credit 
progrnms accenluate the incqualitr in lhe distribution of wealth, dislributing a 
clisproportionatc sharc of subsidizcd rural crcdit 10 the l:i.rge landowners. 
:!7 Onc should 1101 disrcg::ird, in this proccss of al1cr:ition of comparative 
aclvantagcs, thc crca1ion of ncw agricultura! tcchniques including ncw sugar-cane 
varietics, achicvcd by thc research institutcs of São l'aulo. See Pastore, Di�s 
anel Castro ( 197G) . 
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sugar-cane in lhe Northeast was labor-imensive at that time, as 
compared to that of \he Southern region, 1he government subsidies 
granted to mechanization must have altered the comparative 
advantages and favored the growth of São Paulo's sugar-cane 
production. 

With regard to the com position of Brazilian agricultura! pro
duction, the possibility of alterations cannot be disregarded, due 
Lo the subsidies gramed to machinery and fertilizers; for instance, 
production cost data for severa) crops in São Paulo for the 1973/74 
agricultura) year, 28 show that the portion of the machinery category 
in the total cost per hectare is significantly higher for the cultivation 
of corn, cotton, sugar-cane, wheat, soybeans anel coffee, than for 
beans, onions, peanuts and potatoes. The variation of this portion 
bctween products, was quite high, since the two highest corresponded 
to com and cotton with 47. I % and 45. 8%, respectively, and the 
two lowest to potatoes and peanuts with 15.6% and 18.1%, 
respectively. 20 

Finally, regarding the use of factors and respecting the possi
bility' of a more significant production-effect, the subsidies granted 
to tractors and other machinery might have caused an absorption 
of agricultura) labor smaller than would have been feasible during 
that decade: the elasticity-substitution between machinery and labor 
estimated by Sanders (1973), in the arder of 1 . 50 and I . 90 in 
1950 and 1960, respectively, is an indication that the substitution
effect could have been importam. This point, together with the 
possible effects between holdings by size :md in thc composition of 
agricultura) production, might have c.iusecl unfavorable effects in 
the labor market, in terms of remuneration, employment and 
acceleration of the rural-urban migration. 

�'t. The 1973-1971 da1a rcíclTing 10 produclion costs, published by the InstilUIC 
Agricultura) Economics (lns1i1u10 ele Economia Agrlcola) (19i3). wcrc uscd 
5incc 1hey rclatc<l 10 thc agricultura! ycar prior lo the L,eginning o( thc 
pctrolcum problcm; we recognize 1hat it would bc most appropriatc to have 
access 10 information of this typc for the 1950's anel l 960's, bul that was 
noc possible. Whenever available, we uscd the data for thc motomechanized 
lraction 1cchnique (;\[T) , but in its absencc, we use motomechanized and 
animal 1rac1ion (MAT), which undoub1cdly obs1ruc1s the achievement of a 
more exact comparison. Fur1hennore, 1his production cost information is 
obcaincd (rom selec1ed proper1ies :md, chcreforc, does not represcnt che whole. 
211 ln dccreasing arder of this category we havc: com, collon (1972-1979), 
coHee, soybcam, sugar-cane, whcat, t.,eans, onions, peanuu and potatoc9. On che 
01her hand, for thc category of (ertilizers and pes1icides, the vari:uion between 
products is much smaller, almost ali of thcm concentratcd betwecn 20 and 
25%, wheat and soybeans being among che fcw wi1h a larger portion. For 
soybeans, howc1·er, the main \'3rie1ics used in thc 70's were not yet availablc 
in lhe decade of thc 50·,. 
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'To complete the picture of the policy during this initial period, 
it must be acknowledgcd that, although thc development of thc 
Brazilian industrial sector through the import substitution of 
consumer goods was given priority while the agricultura! export 
sector was being cle-emphasized, one could expect that at least the 
agricultura! sector which proclucecl food consumcd in the domestic 
market would receive government incentives. This expectation 
originatcs from the dynamics of the pattern o[ the two sectors, !ater 
taken np more clearly by Ranis and .Fei (1961), though also pointed 
out previously by Lewis (1954) : in case food procluction did not 
increase as the labor factor was being transferred to the nonagricul
tural sector, there would be a deterioration in the terms of trade 
for the latter sector, an increase in food prices and upwarcl pressure 
on wages, thus making it difficult to fulfill the foreseen economic 
trend. 30 

ln this regarei, it cannot be said that the governmem was 
unconcernecl with supplying urban centers, especially when there 
were food price increases. ,vhat can be perceived, however, is that 
the main instrument used to guaramee a smooth change in this area 
was the development of the highway transportation infrastructure 
anel, on a smallcr scale, the warehousing infrastructure, in an effort 
to facilita te the sim pie expansion of the area under cuhivation. 
Thus, the country relied upon the abundance of the Jand factor, 
in contraposition to the countries visualized in the two-scctor models 
o( Lewis anel Ranis-Fei, anel in the solution of severa! bottleneck� 
observecl in the marketing process, as being sufficient for the 
continuous increase of food production for the domestic market, 
with no greater problems in regard to the trends in relative prices. 

ln this respect, Smith (1969) calls attention to a grcater 
governmental concern with matters of transport and warehousing 
since the beginning of the 1950's principally as a rcaction to the rise 
of foocl prices at that time .31 The sarne author illustrates that 
investments in these areas were the principal instrument of action 
for agriculture in the Program of Targets (Programa de ;\[etas) of 
the Kubitschck government. Nicholls (19í5) is of the opinion that 
the main factor contributing to the increase in agricultura! pro
duction during that decade was highway development. Smith's 

30 This linc of rcasoning, more au1oma1ic in thc sense of the model itself, is 
Ranis :md Fci"s (1961), whilc Lewis (1954) strcssed this deteriora1ion as a 
func1io11 of thc incrcascd dcmand for food with thc expansion of 1hc economy. 
ln broadcr 1erms, Nicholls (1963) cmphasizcd the nccd for agricultura) surpluses 
as b:isic in 1hc proccss or cconomical devclopm�nt. 
,1 Scc tablc 2, bclow. 
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(1969) stmly con(irms this hypothesis upon identif ying a declining 
tren<l in marketing margins in the Center-South region. 32 

\Vith regar<l to price trends, table 2 summarizes the behavior 
of Lhe relation of agriculLural and industrial prices over time. 
This trend assumes greater importance when we recai) that, as 
recently as 1971, food expenditures represented 43.5% of the family 
budget in estimating Lhe cost of living index for the modal family 
income classe (2 to 6 minimum salaries) of the São Paulo Munici
pality. 33 ln table 2, the division of agricultura) commodities between 
those LransacLed in the domestic and externa] markets, was made 
taking into account that for Lhe former the internai supply and 
demand were imponant forces in determining prices anel quantities 
in an eadier phase. 

The internai market group shown in table 2, clearly indudes 
important food supply commod ities. However, those of the externai 
market are subdivided into two groups: in the first, cotton, soybeans, 
peanuts, castor bean and tea, while in the second, coffee, sugar, 
oranges and bananas are included. The first group, besides ex
cluding the commodities for which regulatory agencies and specific 
policies were established (coffee and sugar), attempts to isolate 
1hose commodities which are traditionally directecl to foreign trade, 
but which do not figure among the list of the principal export com
modities. Furthermore, the externai demand for this first group 
should be much more elastic than for the seconcl, in relation to 
Ilrazil's modest participation in the international market for each 
one (perhaps with the exception of the castor bean) . 

On observing the price trend of foocl products in relation to 
industrial prices, in the first column of table 2, it is clear thnt 
in three subperiods footl prices ino-eased much more than industrial 
prices. The first subperiod, úom 1950 to 1954, has already been 
highlighted above (Smith, l 969), while the second, covering the 
period from 1960 to 1963, has also been highlighted by Nicholls 
(1975) . ln both cases, the authors identified a governmental 

disregard for the agricultura) sector as the main cause; during the 
thircl subperiod (1969 to 1974), Brazil found the international 
prices for agricultura) products quite favorable, ns indicated by the 

112 Pastore, Al\'e! and Rizzieri (1974) confirm the point tbat Brazil's agri
culturdl policy was designcd to facilitate tbc scttlcrnent o[ thc ag-ricultural 
Crontier. 

33 Cosi of Living lndex - lnsti1utc for Economic Research (Fundação Instituto 
de Pesquisas Econômicas) . 
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other two columns shown in lable 2. 31 ln this case, the cffcct on the 
prices of commodities on the interna) market occurs through 
substitution among products in the agricullural sector and in final 
consumption. 

Table 3, on the other hancl, shows the growth rates of Brazilian 
agricultura! production for the majority of commodities included 
in the price índices shown in table 2, for the period I 947 /76 anel 
three subperiods of ten years. It is clear that, in order to i.Je 
able to compare this information with the price trends of the internai 
market, we neecl to take into account population growth, the growth 
in per capita income anel the income elasticities of these com
modities . \-Vith se\'eral available estimates for these elasticities z� 
and the C\'idence collectecl in the last few decades in regard to the 
growth in population and per capita incarne, the increase in the 
clemancl for foocl should be between 3. 0% and 5. 5% per year 
for the majority of commodities included in tal.Jles 2 and 3; thc 
lower rates should inclucle rice, beans and manioc, while thc higher 
ones would be for milk, pork, potatoes and onions. 

A review of the rates of increase shown in table 3 reveal that 
the performance of agricultura! production was generally better in 
the l 960's tl1.m in the 1950's. Nevertheless, the subperiod 1967 /76 
reveals a significam decline for severa) basic food products, such 
as rice, corn, beans and manioc, the latter two even showing negative 
rates. The decade of lhe 1950's, which is of imerest to us at the 
mamem, corresponds to the period in which the strategy of import
substiluting industrialization was defined. During this period, the 
growth rates of the production of severa) basic foodstuffs, such as 
rice, beans, manice anel corn, reached as high as ?!%, approximating 
the increase in demand for these commodities. 30 The same occurrecl 
with regarei to potatoes and onions, though these commodities 
showed higher rates of growth: approximately 5% per year. Among 
the commodities on the internai market, tomatoes exhibited thc 

S4 This point serves to recai) the disadvan1age of using Sfio Paulo data in 1he 
claboralion of the indiccs; important commodities are excluded (cocoa, wheat 
and hemp) and thc composition of São Paulo's productioo is not exactly 
rcprcsen1a1ivc of Ilrazil as a wholc. ln addition, :it the dose of the period, 
soybcans wcrc vcry important in 1he overall exportation picture. 

311 Kirstcn (19i7) obtaincd thc following values for the income-elasticilies: 
ricc, -0.06; bcans, -0.035; bananas, -0.19; manioc, 0.25; cgg3. O.!I; tomatoes, 
0.20; pork, 0.79; potatocs, 0.61; sugar, 0.04; milk, 0.58; orangcs, 0.56; onions, 0.54. 
Other estimatcs (Vieira, 1976) show thc ,·:alues of 0.12 and 2ero for rice and 
beans, evcn for thc lower income classes. 

30 The case of corn is prohablr somewhac diffcrcnt since thc elasticities o( corn 
oi! and pork are close to onc, chough Kirsten's (1977) estimares give a value of 
zero for che incomc-elas1icity of com flour: it is possible 1hat the same occurs 
with other products which are rnade from corn. 
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Table 2 

Trcncl i11 lhe Relatio11 o/ Agricullure-J11duslry Exclumges: 1948-1976 
( 1948 = 100, 111ovable 11·ie111iial avcrnge) 1 

lnLemnl Externai Exlcrn11I 

l\InrkeL� Mo.rkeL" 

l!l-1.9 9-1.0S 98.54 

1950 8.'">.81 109.84 

1051 SJ.S8 1 Ll. la 

l!l:i2 9,-,. 38 103.72 

1\15� 105.i0 86.05 

19ã4 111.0.l S2.G0 

1!15'; 109. SG 82.56 

1956 IU!J.90 83. 2i>

IO:ii 108.4G i8.47 

19:;s 103.10 74.01 

1950 ICYJ.53 76.51 

IIJ60 100.S4 81. 9G 

1961 L14.12 85.74 

1962 119.10 78.5-1 

Hl63 110.70 i9.75 

1964 10-1. 96 80.04 

196;; 103.94 81.00 

1!166 105.78 71 .59 

1!167 107.13 68.5!1 

19G8 J0-1.00 66.S6

1969 !18.34 6i.41 

19i0 100. 76 71. 58 

1971 103.12 76.72 

1!172 118.9-1 90.35 

1973 130.60 97.95 

1974 138.82 101.32 

1975 137.86 10'.!.19 

SOUnCE! ln11titute of AICl"icultural EconomiC!I and Currmt Economic. 

luuc■ (hutituto de Eeonomia Agrícola e Conjw,.tura Rcon6mi�a). 

l\forket• 

12i.33 

145. 14 

152.3G 

139.80 

140.29 

142.30 

141.11 

128.24 

108 .42 

88.9i 

76.U2 

i5. 13 

i9.83 

S2.31 

95.13 

98.46 

94.54 

80.47 

74.82 

i6.79 

81.16 

86.38 

U3.5I 

105.43 

114.88 

125.70 

147.18 

1 �tovabln triennial avcraaa of the ratio betwccm pricr■ receh·ed by Rlio P[lulo íarmcn and the pricc 
indc1 íor indu1trial producU (lndns. 18 o( Conjuntura 1' . .'conomica) wbich include■ the folJowina:: 
indu■trin: chemical11, metal!I and metnlluraical product■, bide■ and akina, te .. tile■• clolhina: and 
(ootwenr, Cbain lnde1. La■peyrcs' weightina:. 

2 Producta: potaloee, manioc, rice, bcan•, tomatoe,, ooiona, eaa■, pork and milk. 

3 Product1: eotton, aoybeanl!I, p�nuh. 0a.■tor bcau and ttn. 

4 Producta: tbe (i\"e alrcady mtn1ioned (1) plll.l coUec, ■ua:nr-cane, oran1t'■ and banana■. 
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best performance 1n the 1950 1s, with a rate of production increase 
well above the probable increase of demand. 81 ln general, therefore, 
these commodities (with the exception of tomatoes) could not have 
been contributing towards a declining trend in the price index of 
internai market commodities during that decade. 

On the other hand, among the products of the first group of 
the externai market, the production of soybeans and peanuts showed 
high growth rates, while cotton and castor bean production was 
quite low during the 1950's. ln the second group, coffee and 
sugarcane had the highest rates; coffee, in spite of the additional 
taxation on exports, still enjoyed a quite favorablc trencl in prices 
paid the growers, while cotton, after a peak in prices in 1951, showed 
a marked decline during the I950's. 

On the other hand, the data shown in table 4 reveal that, for 
the decades of the 1950's and 1960's, Brazilian agricultura) pro
duction depended greatly on the expansion of the under cultiva
tion. ln the 1950's, the only commodities which showed a more 
significant increase in earnings per unit of ]and used, were couon, 
potatoes, peanuts and, to a lesser extent, coffee. They were, however, 
important commodities for the São Paulo agricultura) economy 
during that period. Viewing the information gathered on the sources 
of growth of São Paulo's agricultura) production during the 1950's 
(table 5), it is clear that these four commodities were those having 
the most significant rates of increased yield per hectare. ln addition, 
soybeans, onions, sugar-cane and peanuts showed rates of increased 
yield of more than I % in São Paulo, during that decade, in contrast 
with Brazil as a whole. 

This differentiated situation between the patterns of agricultura! 
growth in São Paulo and Brazil as a whole introduces an important 
aspect in the analysis of our agricultura) policy, that is, the tech
nological aspect. Until now, ,ve have seen that, rather than an 
exchange policy which would have sacrificed the agricultura} sector, 
the major compensations were subsidies for imported agricultura! 
inputs and the development of high,vay transportation. lt should 
also be noted that until the early 1960's, the governmental price 
guarantees were extremely limited, despite the existence of the 
Production Finance Committee (Comissão de Financiamento da Pro
dução) since 194!1. If we accept that one of the objectives of a 
minimum price guarantee program is the decrease in the price risk 

81 Actually, a nend of declining price1 in real terms, at the producer'a levei, 
can L>e observed in São Paulo, in data of lhe Ins1ilu1e of Agricultura! Economiu. 
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faced by the grnwer, 38 efficiency during that period must be 
considered unsatisfactory, since, in most cases, prices were established 
and published after the annual crops had been sown, and there 
were very few subsequent interventions. 

ln relation to the techno)ogical aspect of Brazilian agriculture, 
i\Iueller (1976) states that, until quite recently, the Brazilian 
agriculLUral research structure was essentially nonoperative. At the 
federal levei anel until 1971, Schuh anel Alves (1971) confirm this 
point, basing their conclusion on the discontinuity of research effons, 
inadequate distribution of the units anel inadequate communication 
between researchers anel farmers. At the state levei, Pastore et alii 
(197·1) point out that only a few states, such as São Paulo, Rio 

Grande do Sul anel l\Iinas Gerais, had establishecl anel supported 
research institutions over the last I 00 years. 

A Jack of federal investmcnts (for the creation of new agricul
tura! techniques anel inputs) seems to have prevailed in the case 
of both export commodities anel foocl products for the internai 
market. For the former, this situation coincided with the failure to 
consider the exporting sect01· as an important part of the Brazilian 
development strategy. \Vith regarei to foocl products, however, 
government inertia in agricultura! technology, especially in the 
biological field seems to have resultecl from overconfidence in the 
hypothesis that the expansion cultivated arca would be sufficient 
for an aclequ:ue levei of foocl procluction. Severa! crisis periocls 
in this sector which were renected in the real prices trend for 
food products (presenteei in table 2), and the absence of a tendency 
o( real prices to clrop during the longest period from 1948 to 
1975, is an inclication that such an expectation may have been 
exaggera teci . 

Given this background, the State of São Paulo's contribution 
in comparison with the other Brazilian regions is outstancling. It 
has probably even been underestimatecl in the results obtainecl for 
the state itself anel for some of the nearby agricultura! regions. 
Agricultura! research in São Paulo, especially for coffee, cotton and 
sugar-cane, was recently emphasized by Pastore, Dias anel Castro 
(1976), as sufficiently importam to explain the rates of increase 

of yield per hectare which ha ve taken place in the state. 39 On the 

as See, for ins1ance, Oliveira (197'1) and Blanford anel Curric (1975) for 
discussions on lhe 11ncer1ain1y of priccs in agricullure and Krishna (1967), 
for lhe differenl objcctives of pricc guarantec policies hetwcen dcvclopcd and 
underdevelopd coun1ries. Smith (1969) is :m exccllcnl sourcc for this policy 
in lhe Brazilian case unlil 1he mid-1960'1. 
39 It is worth rnen1ioning 1he case of sugar-cane in which thc largest incrcase 
in yicld per hectare occurred prior 10 1948 and, lhercforc, was not included in 
lhe rates shown in 1able 5. 

208 



other hand, the research effon in São Paulo for basic food crops 
such as rice anel beans, was at a consiclcrably lower leve!. Hencc, 
it is significant to observe that, while the exchange anel trade policies 
introduccd the implicit taxation discussed in this paper, the São 
Paulo proclucing sector for ccrtain crops hatl the creation o( new 
techniques and inputs as a compensating factor, 40 as well as the 
subsidies granted for fertilizers anel rnachinery, as mentioned above. 
Furthermore, it is possible that the results of the agricultura! research 
in São Paulo also benefitecl those nearby agricultural regions with 
similar climate and soil conditions, especia!Iy in the case of coffec, 
cotton and soybeans. 

Table 3 

Grnwtli Rates of Brazilian Agricult1tral Production: JJ Commodities 
1947/76 anel Subpc1'iods 1 

Soybcoo1 Corn Cotton Ricc, :\Janioa B..,ru eo,r.., 

1047/iO 20.68" 4.31" 2.61ª 4,23ª 3.00" 2.8!?" 0.03b 

1 050/5!1 8.18" 3.30" 1.31h 3. 01• 3.JJ• 2.02" R.62ª 

1000;00 16 .3ll' 4.7� 1.61b 3.23" 6.07ª 4.10" ---il. 01• 

1067no 35. 03• 3.65' -1.00h 2,,&j• -1.80" -1. 911' -0.17h 

Sua:a.r-ea.ne Potatoc■ Onioo11 B,u:u1.nu Totnalo� Paaouta 

1047/76 4.43ª 3.67" 4. -18" 4.36" 8.23" 7 .74" 

1!150/60 6.-:C!
ª 4.84" õ.36" 4.66• 11.04" 10.36" 

1960/elJ 3 63" 4.31" 3.4S" 4.30" 8.23" 7.74" 

1!1 67/76 3.50" 1,3,tb 4.77'8 -2.3lJb õ.11• l,J7b 

SOURCE: Primary data, lho ll-líniolry oi Agricultura and tha Brnailian Inolítul Gooa-.aphy and 
Stfttislica (Fu0d11,cno lnBtiluto Bnuilciro da GcoST'6(ia e E!ltftli!ltica). 

1 Colfea: 1!147/75, 1oybeno,: 1052/76. 

11 Sianiíica.oac BL lha 6% )eYcl. 

b Non-1i1nificnnca. 

10 On a l argcr scalc, this is lhe point Schuh (1974) cruph:uizcs, in analysing 
thc Arncrican cxchangc policy :md thc Unitcd Statcs' invcstmcnls in agricultura) 
tcchnology. ln São l'aulo, olhcr crops citcd for which a significant cffort 
rcscarch has bccn conductcd are cora, or:mgcs, potalocs and soybcans; also scc 
Paiva ct alii (197!1), p. !Oj, 
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Table 4 

Breakdow11 o/ the Growth Rate of Brazilian Agricultura[ Production 
1950/59 and 1960/69: Eleven Products 

Commodities 

Rice 
Beans 
Manioc 
Potn.tocs 
Onions 
Cotton 
Soybcn.ns' 
Suga.r-cane 
Coffee 
Corn 
Peanut.s 

Pro-
duction 

3.61 
2.92 
3.33 
4.84 
5.36 
1.31 
8.18 
5.42 
6.62 
3.30 

10.36 

1950/59 

A1-en. Output 

4.0-l --0.43 
3.14 -0.22
3.10 0.23
3.32 1.52 

5.47 0.11
0.24 1.0,
9.96 -1.78
4.71 0.71
5.40 1.22
3.34 -0.04
6.81 3.55

1960/69 

Pro-
duction Ares Output 

3.23 4.81 -1.58
4.19 4.52 --0.33
6.07 4.79 1.28 

4.34 1.50 2.75 
3.4S 2.79 0.69 
1.61 3. 18 -1.57 

16.39 16.58 -0.19
3.63 2. 73 0.90

-6.94 -6.86 o.os
4. 75 4.33 0.42
5.86 7.50 -1.64

SOURCE: Primary dai•. tbe l\lin.i■try oi Agriculture and tho Brazilian ln•lilute oi Geo•mpby llnd 
Staú■tic:s. (Fundacao In,tituto Br■..iloira de Geo•nfia • Eotlltialica), 

1 Soybeana: IU52/50. 

Table 5 

Breakdown o/ lhe Growlh Rale of São Paulo Agricultural 
Produclion 1950/59 and 1960/69, Eleve� Prnducts

1950/59 1960/69 

Commodit.ics 
Pro- Pro-

dudion Area Output duction Aren. Output 

Rice -3.53 1.17 -·4.70 -1.12 3.98 -5.10
Ben.rui 0.78 6.18 -5.40 -4.62 -·5.80 1.18
Manioc 10.63 8.37 2.26 3.06 2.31 0.75
Potatoes 6.46 0.29 6.17 -1.78 -3.78 2.00 
Onione 5.04 3.33 I. 71 3.03 2.16 0.87
Cotton -4.62 -12.91 8.29 0.49 -5.6a 6. 12
Soybeans1 24.48 21.65 2,83 29.09 26.00 3.09
Sugar-cane 10.56 9.49 1.07 4.41 5.11 -0.70
Coffee 6.80 2.44 4.36 -3.57 -9.38 5.81
Corn 2.26 4.03 -1.77 2.29 0.99 1. 30
Peanuts 8.90 5.85 3.G5 3.15 2.99 0.16

SOURCE: Primary data. Slo Pau.lo lnatitute of Apicultural Econ0mic1 .([n■tituto de Economia 
Agrlcola de Slo Paulo). 

1 Soybeana: 1952/60. 
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The disparity observed between regions and crops, in the 
availability of new technologies over time, together with a similar 
diversity in technical support services n and in educational levei 
(the latter given in table 6), are indications that opportunities 

for income carnings, with technological changes, varied among 
regions and commodities, and were much more concentrated in the 
South and Southeast regions and in the cultivation of coffee, cotton, 
sugar-cane and perha ps soybeans. �� Furthermore, recalling the 
subsidies grantecl for basic chemical inputs (fertilizers, pesticides), 
the sarne conclusion would be reached if we werc to accept the 
existence of a positive relation between the quantity of biological 
innovations, the availability of information transmission mechanisms 
and the levei of education •13 with the more intensive use of 
fertilizers. ·H Once again the basic food crops would be at a disad
vantage in this particular matter. 

The beginning of the 1960"s was marked by another difficult 
stage with regard to the supply of food commodities, due to increases 
in the real cost of beans, rice, manioc, onions, corn, and animal 
products. �5 vVhile the Brazilian government had responded to thc 
agricultura} production crisis of the early 1950's with the develop
ment of transportation infrastructure, wying to expand cultivated 
area, the government:il administration wielded two other instruments 
in the 1960"s: increased availability of credit for the agricultmal sec
tor and more effcctive implementation of price guarantecs policies. As 
we have alreacly seen, during the I 950's there was a growth tremi 
in agricultura! loans relative to ag,:icultural output, although the 
relation was initially quite smal. According to table 7, it seems 
that in the early I 960's an even more pronounced increase in the 
rural credit operations began (in 1962), although the anti
inflationary policy of the I 965/68 period interrupted this increase. 

Since 1968, however, the increased correlation between agricul
tura! credit and agricultura) output has been quite pronouncecl. 
Table 8, however, indicates that this increase in agricultura) Ioans 
occurred at a subsidized rate of interest, despite thc fact that thc 

41 For data on 1he number of extcnsionists in S3o Paulo and in Brazil, see 
Smith (1969) :md Paiva et alii (1973), for a dcscription oi thc institutions. 

42 For the history of the impro,·ement of soybeans in São Paulo, see Cargill 
Foundation (1977) . 

43 Since Welch"s study (1970), the role of educa1ion in agricultura! production 
has bcen considered as (acilitating the acquisition, interprctation and appraisal 
of both technical and market information. For the Brazilian case, see studies 
by Patrick and Kehrberg (1973) and Thompson and Schuh (1975). 

�4 Also sce Pastore, Alves and Rizzieri (1974) for this line of reasoning. 

45 The figures in tablc 2, for internai market commodities, show tbis increase. 
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sizc of 1he subsidy had varied considerably, in relation to the 
,·ariation in lhe inflation rates during that period. 

The increased correlation between agricultura} credit and 
agricultural output during the I 960's probably made a positive 
contribution to the growth of Brazilian agricultura! production 
obser\'ed cluring this perio<l (table 3, severa! commodities) . This is 
especially true when taking into account the increased availability 
of credit as alleviation of the shortage which predominated until 
then. Nonetheless, Sayad's (l 9i7) recent study endeavors to idcntify 
some of the problems involved in subsidized credit programs in 
general. •1° For example, during precisely the most recent periocl 
of cxpansion of agricultura! credit (since 1968) the financial market 
has also cleveloped, facilitating the replacement of priv:lle capital 
by capital suppliecl by the government. Another important resull 
of the empirical part of Sayad's study, was a greater replacement 
per cruzeiro loaned in the larger sized holdings (total value o( 
thc assets) . Funhe11nore, large borrowers benefitecl relatively more 
Erom the subsidized interest for agricultura! loans, since a larger 
portion of their total expenditures was financed by 1he credit. 4'i' 

,vith regard to price guarantee policies, however, during the 
!960's there was an effort to render this instrument more efficient
in terms of support to agricultura! production. "Vi 1h this objecLivc,
in 1963 minimum priccs for annual crops were established 60 days
prior to the sowing season. ln 196i, when the Commission for the
Financing of Production was annexed to the Ministry of Agriculture,
it became possible for proclucers to finance thc marketing of thc
crops, in orcler 10 complement the existing plan of immediate
acquisitions. A further innovation was the establishment of net
minimum price for homogeneous production areas, facilitating the 
gathering of information by the producers.

The price policy for the principal inputs purchased by agricul
tura! producers (i.e., chemicals and machinery) underwent impor
tant changes, in relation to the 1950's when import subsidies 
predominated. ln the carly 1960's, when the exchange policy was 
not as unfavorable to the agricultura! sector, 48 the need for the 
continuation of import subsidies for agricultura! inputs decreased. 
Furthe11nore, the Brazilian government more clearly defined a policy 
of domestic produc1ion of these inputs with the purpose of subs
tituting the imports. 

�ft ln Ilrazil, bcsidcs agricultura! crcdit. thcrc wcrc also important programs 
cs1ablishcd for thc cxportation of manufacturcd products and for small and 
a\'cragc cntcrprises. 

47 Also scc Adams (197i), 

48 Scc thc figures of Tablc I for this pcriod. 
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Table G 

Educational Levei o/ Jncliviclual5 5 Ycarl o/ Age or Afore• 

Stnlcs nnd Regioos 

Rondõnin 
Acre 
Amazonas 
Rornirnn 
Pará. 
Amapá 

North Region 

Marnnhií.o 
Piauí 
Ceará. 
Rio Grande do Norte 
Para.1bn 
Pernambuco 
Alagon! 
Sergipe 
Bahin 

Northeast Ilegion 

1\-linns Gerni,i 
Espírito Snnto 
Rio de Janeiro 
Guanabara 
São Paulo 

Southeast Region 

Paraná. 
Snnt.o. Catnri.nn 
Rio Grande do Sul 

South Ilegion 

Mnto Grosso 
Goiás 
Federnl District 

CentroJ-West Region 

Urbe.n 
Popu
lation 

1.96 

1.90 

2.21 

1.91 

2.13 

l. 79

2. 13

2.31 

2.35 

3.03 

3.54 

2.85 

1960 

Rural 
Popu
lntion 

0.84 

0.83 

0.85 

0.78 

0.87 

1.08 

0.87 

0.92 

0.76 

1.17 

1.83 

1.52 

SOURCE: Dtmoirrnphic C..01u1 oi Bra■il (1000 ond 1970). 

Urbnn 
Popu
lation 

2.66 

2.64 

3.18 

3.73 

3.16 

3.00 

3. 13

2.60 

!l.26 

2.42 

2.29 

2.20 

2.67 
2.18 

2.30 

2.62 

2.50 

3.21 

3.37 
3.39 
5.01 
3.77 

3.78 

3.4-0 

3.54 

4. lG

3.82 

2.8G 
2.75 
4.00 

3.04 

1970 

Rurnl 
Popu
lntion 

0.92 

0.56 

0.7G 

1.1-1 

1.01 

1.40 

0.91 

0.60 

0.44 

0.49 

0.70 

0.59 

0.5,'l 

0.49 

0.49 

0.51 

0.54 

1.12 

1.30 

J .47 

1.76 

1.38 

1.27 

2.03 

2.24 

1.74 

1.03 
0.92 

1.88 

0.97 

• Tho ltwot of education wa• obtaincd by multiplyin« the number of yea.ra of ■cboolina et1mplettd 
by t'ncb lfl"OUr> of indh·iduab, b)• the total number o[ indh·idua1J of rach sroup, then 1ddins these 
■ubtotnl■ aod dh·idins tba rcault by the •iH o[ tbe reepe?cth•e populAtion. Thie indes li. thercfore, 
a "'elsbtcd a,·era1e of the ye-ar■ erteatil·e.b· completNl by tba rural and urban populatiom. 
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'Table 7 

Indicato1·s o/ Agricultura/ Credit (Cosls) in Brazil: 1951-74 

Agricu1Lnral CrcdiL Agricn!Lural Credit 

Year 

Agricultura! Output Total Crcclit 
(%) (%) 

1951 8.67 6. 12

1952 9.67 6.78 

1953 9.70 8.74 

1954 12.39 8.54 

1955 12.47 9.85 

1956 12.46 8.91 

1957 12.68 9. 17 

1958 15. 16 10.09 

1959 15.22 11.39 

1960 15.20 10.21 

1961 16.90 9.96 

1962 ]5.89 9.35 

1963 19.34 10.89 

1964 19.55 10.96 

191i5 22.06 10.51 

191i6 20.14 13.42 

1967 21.05 14.41 

1968 22.39 20.78 

1969 28.87 25.98 

1970 36.62 26.54 

1971 36.61 26.97 

1972 38.78 27.44 

1973 40.15 27.72 

1974 41.75 29.4.0 

SOURCE: For tbe ngriaultural output: Sir ir, Hla.li•IÍt:tM rdro1puliraJ1 (R�trOlf)ttlârl' •"if'• 1tali1'1"�•) 
Br■1iliou J.,.titut• oi Geo1(111pby ■nd Stati•lic,, (IBGE), 1070. 

Braailil in Ptgurr, 1 JBGE, 1066 

StoJi,ti(I l't'arbook o/ Brazil (A nurlrio l.',tati111'ro do Bra1il
1 

IDGE, 1fl\'eral numben). 

For tbe ■crioultur■I oredit eo■t: Y,arbook oj Ili, Bank o/ Brazil. 
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Table 8 

Condition.v of Rural Credit i11 Braúl Estimated Nominal 
and Real Rt1tes, 1960-76 

.Rato of ln leres! Rates Intcrest Rates Ycar Inflation (Estimat.ed No- (Estim11tcd Real) 
minai Average) 

1960 31 15 -16 

1961 37 18 -19

1962 52 18 -34 

1963 75 18 -57 

1964 90 18 -72

1965 57 18 -39

1966 38 16 -22

1967 28 lG -12

1968 24 16 -8

1969 21 16 -5

1970 22 16 -8

1971 20 15 -5 

1972 18 15 - 3

1973 16 15 - 1

1974 29 15 -14

1975 28 15 -13

1976 43 15 -28 

SOURCF.: TraN1cription lrom Adom• (IQ7';') until IG72; !rom JQ73 to JQ7G lho nominal ralo remn.i
ned fi;tcd nt 15%, c:1:cepting crcdit lor fcrtili1cra, thc rate of whieh ,vn■ rrdueed to sera 
in 1075 nod 1976. Tberefore, o,·ercttimaled t"DtN mW!ll ba,·o been und for uid yean. 
For tba rota of infln.tion, Ada.m!I uu�:l thl!! aencrnl rate or overoll prect'"-bid, whieh we 
up-dotod lrom 1973. 

l."ace<l with this situation, in 1961 the Iirst step taken by the 
government  w,1s the cessation of the importation of fertilizers which 
benefitcd from the special rate of exchange of the 1950's. However, 
thc exem ption of taxes on thcse im ports was maintained. ·•0 This 
contributed Lowards a significant increase in the prices paid by 
proclucers for nilrogen aml potassium nutrienls cluring thc early 

-10 ln 1hc previous sys1cm, domc�1ic firms which produced raw ma1crial were
bcnefitcd by an allowancc paid by lhe go,•ernrncnl, comp111cd by 1he difíerence
be1wccn lhe rale of cx changc for lhe impor! and lhat of lhe general category,
plus an amount equi\'alen t to 1he exemp1io11 of lariHs; sec Homem de Melo
(19i5). 
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years of the deca<le. A seconcl step was taken in 1966, when taxes 
on the importation o( fertilizers were introduced, as well as a 
contingency system 50 on imports, initially applied to phosphates 
::mel subsequently to nilrogen proclucts. DespiLe the introduction of 
these two measures, which raisecl the price o( fertilizers for the 
Brazilian farmer, the price had been declining since lhe mid- I960's, 
in relation to lhe quite pronouncecl declining trencl in international 
prices. This sharp decrease in real prices, together with the 
increased availability o( subsidized creclit for the purchase of this 
commoclity, were factors which contributed to the large increase in 
consumption which occurred in Brazil un til 197 3. I t is clear, 
however, that the change in Lhe manner of stimulating the domestic 
procluction of fertilizers was prejudicial to the agricultura) sector 
which consumed this commoclity. The farmers, however, werc 
compensated by a special line of credit, as of 1966, for the purchase 
of fertilizer at zero interest, ini tinlly, anel nt 7% as of I 970. Gl 

The oLher imporlant change which occurrecl in thc early I 960's 
with regarei to agricultura) input policy was the suspension of the 
exchange privilege in the importation of tractors anel agricultura} 
machinery. This measure was soon supplemented by others, inclucling 
tariff protection, for the domestic procluction of tractors. 52 During 
t..he early years of this production, the sale prices of clomestic tractors 
were higher than those of the corresponcling imported model, there
fore inverting the situation of subsiclized prices for growers whici1 
hacl preclominatecl cluring the entire previous clecacle. 53 

This unfavorable pattern of factor prices was progressively 
attenuatecl over Lhe years. The exemptions from inclirect taxes 
granted by the federal government at the dose of the clecacle 
contributed to this trend. ln 1968, for instance, the selling price of a 
44 HP tractor macle in Brazil, the most common one at the time, 
was only 3% over the price paid by American farmers for a similar 
tracLor, with the exchange madc at the official rate. \Vith thc 
decline in the real price of tractors, the availability of subsidized 
creclit for Lheir purchase anel the beginning of a period or more 

no Thc contingcncy systcm cstahlishcs the �mount of the domcstic cornmodity 
that must bc purchased by thc mixcr 10 be able to cnjoy the right to import 
onc ton at a prefercntial duty tariff. 

�1 Since 1966, by thc Fund for Financial Incentives for the Use of Fcrtilizers 
and Mineral Supplements (FUNFERTIL); since 1970, hy thc Fund for ,\gri
cultural Development (FUND.-\G) . 

52 See Sanders (19i!I) for information on this pcriod. 

r.3 The 44 HP Brazilian tractor; our cstimatcs show that at lhe official rate 
of exchange, the largcst difference was observed in 1965, that is, 21.!1% over 
the Price paid by American farmcr!. Obviously. possiblc diffcrcnces in quality 
were not considcrcd. 
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favorable prices íor agricultura! producls, �4 the lraclor industry gte\V 
rapidly, increasing from a production of 9,548 units in 1969, to 
57 ,041 in 1975. 

Still in reference lo the emphasis on the process of mechanization 
in agriculLure in Brazil which bcgan in the mid-1960's, we must 
mention the moclifications made in labor legislation in I 963 anel 
1964 which affected rural areas, by means of the Statute of the 
Rural Laborer and the Statute of the Soil (Estatuto do Trabalhador 
Rural/Estatuto da Terra) . Upon extending the minimum wage to 
agricullmal activities and altering the work relations which predo
minated in lhe fields anel upon increasing the employer's obligations, 
these laws stimulated greater mechanization in the sector. 1111 lt is 
also worth aclding that during the period after 1970, the wages 
paid in the agricultura! sector showed significant increases in real 
terms; for instance, in São Paulo, between I 970 and 1978, the 
remuneration of the residem clay-laborer incrcased by 36%, while 
the average wage of permanem laborers in the Center-Soulh region 
increased by 41 % belween the first half of I 970 and the second 
half of 1978. 6º 

Finally, with regarei to the federal public seclor's endeavors in 
the area of agricultura! research since the late I 960's, there has been 
greater concern for the generation and diHusion of technical know
ledge in agriculture. This was confinned early in lhis presem decade 
wilh the creation of the Brazilian Cattle-Raising Research Company 
(Empresa Brasileira de Pesquisa Agropecuária) anel subsequently, 
the Brazilian Company of Technical Assistance anel Rural Extension 
(Empresa Brasileira de Assistência Técnica e Extensão Rural), both 
receiving considerable resources. 

The data on growth rates in Brazilian agricultura! production 
during the 1960's (table 3), generally indicate a more favorable 
performance of various commodities as compareci to tl1e previous 
dccade. An importam change also observed from those data, was 
the drastic inversion of coffee production; from a 6. 62% increase 
per year cluring the I 950's, to a decrease of almost 7% per year iu 
the total produced in the l960's. The implications of this pheno
menon, largely induced by government policies, Gi are importam 

G! Sc=e rable 2, for pricc rrends since 1968. 
�ú See Saylor (1974) for 1he effecls of rhis legislarion on rhe quantitative 
demancl for l:lbor in S,io I'aulo agriculture. His cslimale is a reduction of 
240,000 laborers, afrer ali the adjustmenrs were made, as :i result of the 
inrroducrion of lhe minimnm wage. 

r.o See Homem de Melo &: Zockun (1977). 

r.1 The intensificai ion of thc coffce produccrs' eradication prngrams occurrcd 
during thc first hal( of lhe l 9G0's. 
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not only in terms o[ inventory build up but, especially, by the release 
of resources for other crops. 

During the 1960's, prices increased for beans, manioc and corn 
anel cleclined for rice, potatoes, tomatoes and onions on the clomes
tic market, as com pareci to the previous decade. N onetheless, even 
for the latter (except onions), the increasecl rates of production 
were not so unfavorable as compareci to the probable increment in 
clemand. Actually, lhe price inclex of commodities on the domestic 
market, inclicatecl in table 2, following the initial unfavorable years 
(1960-1963), reveals a relative price stability from 1964 to 1971. 
Among the export crops, soybeans showecl an extremely high rate 
o( increased procluction, while cotton remainecl at quite a low rate. 
The procluction o( castor beans showecl a significam increase, while 
peanuts, in spite of their lower rate, continuecl to increase signifi
cantly, as well sugar-cane, on the other hand, had a smaller rate 
of increase in production cluring the 1960's, probably closer to the 
increase in internai clemancl. 

During the l 960"s, Brazil's agricultura! policy most likely 
contributecl to a more stable behavior of growth rates among 
commoclities, as opposecl to the greater concenlration in coffee anel 
sugarcane, observed during the previous decacle. ln a deli tion to 
releasing resources from the coffee sector, agricultura! policy had 
other favorable eHects cluring this periocl. Besides being aiclecl by 
the expansion of the lransportalion system, the agricultura! sector 
benefited from lhe more effective implementation of the minimum 
price policy anel by the grealer availability of creclit for costs anel 
investments. Moreover, the prices of severa} inputs, such as 
fertilizers anel machinery, began to develop favorably sta.rting with 
the miclclle o[ the decade. Also, the trend in international prices 
for agricultura} products, cluring these years, was not a factor of 
instability, in the sense o[ stimulating export crops in relation to 
those o[ lhe domestic market; on the contrary, the data shown 
in lable 2 indicate a decline in the relative price of export com
modities between 1965 anel 1968. 

Nonetheless, this situation clicl not last long after J 968. Table 2 
indicates that, for the two groups of exportable commoclities, there 
was a price trend more beneficial to proclucers. This trend became 
more significant in 1971. Among the products inclucled in these two 
groups, the case of soybeans stands ou t due to ils price increase as 
well as the increase of Brazilian procluction; from a 16% rale of 
increase per year cluring the I960's, the production of soybeans 
reachecl a production increase of 35% per year during the 1967-1976 
period. With such a sharp inc1·ease, even starting from a relatively 
small procluction, the other crops hacl Lo be affected through the 
competition for the use o( factors. 
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The rales of increase o( .Brazilian agricultura! production shown 
in table 3 reveal a significam decline in performance in relalion 
to the l960's, affecting a good number of commodities . Such was 
the case for corn, cotton, ricc, beans, manioc, potatoes anel peanuts. 
ln the case of beans anel manioc, the situation is much more serious: 
bolh products show negative growth rales o[ about - 2% per ycar. 
,vith such behavior in the domestic production o( severa! important 
foocl crops, it is not surprising to obsen·e (in table 2) a signi(icant 
price increase in commodities on the interna! market until 1974. 

Actually, the situation described above is an accuraie picture 
of the major conflict [aced liy the Brazilian economy at the present 
time, as well as the dual pressure 10 which 1hc agricultura) sector is 
subject. The economy must con[ront, on thc onc hand, the critica} 
situation o[ the balance of paymcnts which exists since 1974 and 
the need to increasc exports, anel on the other hand, the neecl to 
supply foocl products to the domeMic market, keeping in minei the 
price trencl aspect anel its distribmive consequences. 

Since the late l 960's, a greater e111phasis 011 foreign trade 
oportunities can be observed in Brazilian economy. The granting 
of largcr incentives for exports, especially for rnanufactured goods, 
became a governmental concern, c,·cn with more írequent cxchange 
reacljustments (system of mini-clcvaluations); other measures 
inclmlcd exemptions anel fiscal creclits for Lhe export o[ manufac
turecl goods which, in the same manner as the agricultura! sector, 
remained until then, burdencd by the inclirect taxes incurred by 
the clomestic market."8 Hence, from a period which emphasized only 
the situation o[ imports, Brazil moved to another in which the 
cxportation of industrial products was also rcgardcd as important in 
the development strategy. On the othcr hand, Tyler (1976) reveals 
a recluction in the average levei of import tariffs between 1965 anel 
1967, an increase in 1968 anel a dcclining trencl in this leve] from 
1969 to 1974; this more liberal trade policy on imports also reHects 
an important change in relation to the policy of import substitution 
cluring the ]950's anel the beginning oE the 1960's. However, since 
1974, duc to the balance of payments crisis, the situation was 
revcrsccl through a termenclous increase in tariffs anel the introduction 
of thc compulsory clcposit for imports. 

4 - Final remarks 

ln this stucly, our major conccrn has been Lwo functions generally 
acknowleclged to be of importance for the agi-icultural sector clur-

r.a For dctails, scc Zockyn et atii (19i6) . 

219 



ing the economic dcvelopment process: the cultivation of food 
products anel raw materials for domestic consumption anel production 
for international traelc anel foreign exchangc carnings. The latter is 
emphasized by Brazil's current balance of payments problem which 
is charactcrized by large, consecutive deficits revealed in the current 
transaction account ;111d by ex tremely severe restrictions on the 
impartation of a Iarge number of products, as well as by the pos
sibility for the agricultura! sector to contribute towards overcoming 
this crisis. ,-vith these two concerns as background, we have sought 
to examine in greater detail some of the economic policies introduced 
during the post-war periocl anel to thus identify the consequenccs 
for the agricultura! sector. On this subject, we have eliscussed not 
only some of the policies more specific to agriculture, such as 
agricultura! research, marketing, minimum prices, creclit anel agri
cultura! inputs, but also more general items such as exchangc and 
traele. We have also sougl1t to emphasize the Brazilian elevelopment 
strategy of import-substituting inelustrialization. 

In a long-term perspective, the more formal elevelopment models 
point to an economy much more elirecteel to the urban-industrial sec
tor, anel an agricultura! sector dccreasing in rclati\'e importancc. To 
a certain extent, it may be said that eluring the 1950's inelustriali
zation was overcmphasized as an obvious anel easy solution to the 
problem of undcrdevelopment, relegating the agricultura) sector to 
a seconclary position in this transformation process. For coun tries 
with high rates of population growth, the diagnosis o{ marginal 
productivity of labor equal to zero. seems to have contributcd to this 
emphasis. For countries having no limitation imposed by a shortage 
of the lancl factor, even greater facility was foreseen in this process; 
though the population might grow at high rates, the ffrst symptoms 
of unsatisfactory agricultura) procluction coulel be confronted by 
incorporating new )anel into the productive process. The involvement 
of the public sector in this case, would have been in the role of 
facilitating the settlement of the agricultura! frontier, through 
appropriate investments. 

Furthermore, aíter ,,vorlcl War 11, various Latin American coun
tries were pessimistic in the diagnoses for their economies: a slow 
incrcase in agricultura) exports, high rates of demographic growth 
anel massive migrations from rural areas to urban were foreseen 
centers. The introduction o( new technologies in export agriculture 
was regarded skeptically in the face of the forecasted deterioration 
in the terms of trade. 

It was in this dual context that, during the late l 940's, llrazil 
anel other Latin American countries chose a policy of import-sub
stituting as their major elevelopment strategy; the expectation placed 
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in Lhe inclustrialization plans, in terms o( structural transformation 
was quite high. ln adclition, they expectecl to alter the international 
division of labor which had been in existence cluring thc first half 
of the century: that is, Latin America as a supplier of food products 
and raw materiais, anel an importcr or manufactured products. ln 
light of this, a series of economic pol icy insnuments, especially in the 
exchange, fiscal anel finance arcas, was implemented by thc Brazilian 
government in an effort to achieve the intended reallocation of 
1 esources. 

Development of thc industrial sector then became Brazil's first 
priority. It was essentially baseei upon the domestic procluction of 
consumer goods which had been previously imported. From that 
point on, nothing more was expected from agriculture than a con
tribution in avoiding food su pply crises in the urban centers, since 
such crises could obstruct the achievemcnt of thc Brazil's main objec
tive: industrialization. Jn this regard, the first problem which arose 
in the 1950's illustrates the government's prcdominant tendency of 
Lhe period. The solution proposed was along the lines herein 
menLioned, i. e., public investments in transportation anel, on a 
smaller scale, warehousing to facilitate the expansion of the cultivated 
area. 

ln conclucling this study, it is not our intention to reiterate the 
individual economic policies analyzed in the text, precisely because 
we have atlempted to cliscuss Lhem in tcrms of the overall perspective 
of Lheir probable effects. At this point, we shall only add a few 
brief commenLs, baseei upon the interpretation we have given of 
these policies. 

First, with regard to thc possibiliLy of agriculture being able 
to meet the growth in demand for its products at consLant real prices 
or, more ambitiously, at lower real prices for consumers, we would 
say that the set of policies adopted did not help to achieve. this 
objective. After reviewing the price trend for agricultura! products 
on the intern.il market anel that of industrial prices since 1948, as 
well as Lhe major externai economic events affecting the agricultura! 
sector anel their consequences, we bclieve that the 1964-19il period 
is the most reasonable one for the consideration of price behavior. 
Relative stability in Lrade relations can be observed. Although agri
cultura! income was given little emphasis in the text, the data 
gathered in the I 960 anel 1970 Consuses, indicated a 38% increase 
in the average income of the urban sector and only 14% in the 
primary sector; furthermore, only 20% of those economically acti\'e 
in agriculture in 1970 had an income above thc minimum wagc, 
whereas for those in Lhe secondary anel tertiary sectors, the figures 
were 60% and 70%, respectively. lt was only after the beginning 
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of Lhe dccade o[ the 19i0's that rural wages began to increase at a 
faster race, at least until 1974. 

,,ve believe that the policies discussed contributed substantiaily 
to the economic conelitions which we have elescribed. ln attempting 
to respond to some of the serious supply crises, the policies aelopted 
were excessh·ely biased towarels subsidies through rural credit, rate 
of exchange anel the price o[ agricultura! inputs. Over the years, 
governmental programs maele inadcquate leveis of investments in 
agricultura! research anel eelucation, anel the minimum price policy 
became a reality only eluring thc last elecade. Despi te the bene(its of 
the highway system, the marketing infrastructure is cleficient for 
current neeels anel exports. The distributive and regional effects of 
severa! of these policies may have been importam during the period. 
ln Lhe fielel o( basic fooel products, such as rice, beans, milk anel 
severa! others, Brnzil still has much to accom plish, iE it is consciously 
seeking to benelit consumers as wcll by means o( lower real prices. 

Policies aiming at the appropriate development of the agricul
tura! subsector (fooel products) 1end to have a beneficial impact, 
uot only for proeluccrs but for comumers as well; the substantial 
portion of most family buelgets which is spent 011 food is an indica
tion of the real consumer savings that could be achieved thrnugh 
lower retail fooel prices. However, in arder to auain this importam 
objective, the policies herein analyzed require reformulation. 

First priority willl be given 10 agricultura! tecnology, so as lo 
continue and even increase, over time, government investments in 
technical know-how, information and inputs, for the agriculture of 
lood commodilies, taking imo account the ecological diversities of 
the regions of Hrazil. The success of a program of this kincl will 
also tcnd to facilitate the settlement of the agricultura! frontier still 
remaining, especially if this settlement process is redirectecl to give 
greater emphasis to the small family Iarm. This would also improve 
the pauern of labor absorption in the Brazilian economy and, conse
quenlly, the income leveis of the agrarian population. Also importam 
in this settlement process of new areas is the government's 
performance in provicling minimum condition of infrastructure for 
the purpose of marketing corps in lhe more clistant rcgions, especially 
throug transportation credit, warehousing and the necessary requi
rements for the cffective operation of the policy of price guarantees. 

Althouh it has become far more effective cluring the last fivc 
to ten years, the !alter policy can have another important role, 
especially if a solution is sought for the problem of price instability 
and proeluction of various foocl commodities. With regarei to this 
last point, a program of regulating inventory supplies anel, at least, 
on a short-tenn basis and when necessary, the more efficient impor
tation of fooel products, would be importam. ,,Vith regarei to factor 
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priccs, seH-sufficicncy in fertilizers must be accomplished in such a 
way that the agricultura! sector is not obligated to pay higher prices 
Lhan thosc prevailing on the international markeL Besides hurting 
the domestic consumer, high fertilizer prices also temi to restrict thc 
adoption of varieLies which might bc dcveloped by the agricultura} 
research system . 

Nevertheless, Lhough Lhe discussion of Lechnological advance
ment in agriculture anel thc correction o[ Lhe deficiencies in the 
marketing infraestructure may have implied the possibility of 
achieving increases in agricultura! exports in the medium-run, if 
investments werc Lo be made now, Hrazil would still need to increase 
its exports in the short-run. Even though Brai:ilian exports reached 
USS 10 billion in 197G anel with earnings of more than USS 12 
billion in 1977, the increases in relation to 1975 are, in part, due 
to the carnings obtained from coEfee, the price of which was 
affected by events not subject to in Eluence of government policies 
(frost in Brazil, war in Angola, eLc-) . 

It is imponant to recall that the high international price of 
coffee probably does not represent a permanent improvement in 
Brazil's terms of trade, due to the amicipated recovery in both the 
llrazilian and world production, as already witnessed in the early 
months of 1978. Therefore, it is quite clear, that the criticai situation 
of Brazil's balance o( payments beginning in 1974, was alleviated for 
this reason. It is litting to recall this point, since there seems to 
have been a tendency in Latin America to regard as permanent any 
substantial increase in foreign exchange carnings and then launch 
programs of economic cxpansion only to have to make painful 
adjustments later on. 

The importance of the agricultura] sector in Brazil's foreign 
cxchage earnings is so crucial that its potential as a permanent 
solution to thc balance of payments problem cannot be disregarded. 
Nonethelcss, the incentives required for the increase of agricultura! 
exports have not been applied until now; it appears that Brazil is 
too dependem on increases in interna tional prices for agricultura! 
commoditics, anel does not take steps which may have more lasting 
internai effects. 

A strategy of this kind, thaL is, simultaneously seeking increased 
food producLion both for the imernal market and for export would 
probably require, in thc sho1·1-run a redirection of the current 
incentives in the Brazilian economy which relate to the allocation of 
resources among the productive sectors. However, this might be the 
time to seriously consider thc [uturc consequences o{ thc overall 
continuation of the industrialization policies anel impart substitution 
o[ basic inpms, whcn strictly baseei opon the criterion of grnss savings 
of foreing exchange credits . 
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Abstract 

This papcr focuses on the post-war performance of thc Brazilian 
economy. An analysis is macle of economic policy alternatives anel 
their effects, with emphasis on Lhe agricultura! sector. The clevelop
ment esLrategy adoptecl during the periocl favoreci the industrial 
sector in cletriment lO agriculture. 

This cliscussion is ba�ed on those historical events cluring the 
period which were associated with this policy option, and attempts 
to determine the extent to which society was benefitecl by this 
dccision. The lessons learned from the analysis of past experience 
facilitate a beuer understanding o( current problems anel proviclc 
a perspectivc o( trends in the Brazilian economy for the near futurc. 
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