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FOREWORD 

���his volume, the first in a new series publishecl by IPEA through 
it� ?"csearch institute (INPES), is specially designed for foreign 
re::iücrs interes�ed in the Brazilian economy. The works printecl by 
tile ins,itute in Ponuguese over Lhe last five years alreacly comprise 
nearly GO books (mainly research reports and monographs) as well 
as a journ;il, Pesquisa e P/n11cjnme1110 Eco11ômico, which is now in 
its lwclfth numhcr. The majority of these publications originated 
al INPES, whosc work emphasizes appliecl research anel 
policy-orientecl smdies . These publications cover lhe major fields of 
research at INPES: international tracle, the public sector, 
industrial growth, Lhe modernization of agriculture, the 
1raining anel absorplion of manpower, anel urban anel regional 
development. 

\Nhile Brazil is among the developing nations on which most has 
been wriuen abroacl in recent years, much o[ the literature 
proclucecl in 1he coumry remains inaccessible to lhe foreign reacler 
owing to Lhe language barrier. Brnzilia11 Economic Studies is 
aimecl at overcoming this barrie1· so as to render part of 1his 
literauire, principally 1hat wriuen at IPEA, more reaclily accessible 
on 1he international levei. The fact that lhe emphasis is on stuclies 
clone at IPEA is clearly nol meant to exclucle eventual collaboration 
on lhe parl of scholars belonging to olher Brazilian institutions 
ded icatecl lO economic stuely anel research. 

HAMILTON CARVALHO TOLOSA 
Director o[ INPES 

FERNANDO REZENDE 
Deputy Director 



EDITOR'S NOTE 

ln selecting the articles for this col!ection, we were not concerned 
with presenting an overall view of the Brazilian economy or with 
clescribing it. Nor were we concernecl with provicling samples from 
ali the fielcls o( research explorec\ at this institute. The articles 
inclucled cleal with aspects o( the economy which either are or have 
been of major interest among our economists or in the 
governmental sphere: the recent recovery of the Brazilian economy, 
the changes in Brazilian foreign economic relalions, the neeel to 
make agriculture more efficient, the importance of training the 
labor force, the attempt to reduce regional imbalances, anel the 
characteristics of the accelerated urban growth. 

,.vith two exceptions, the authors are members o( the 
research anel planning staff of IPEA. AI! the articles are partia) 
results o( stuelies carriecl out at the institute, anel some have alreaely 
been publisheel in Portuguese in Pesquisa e Planejamento 
Econômico. 

The growth of the Brazilian economy in recent years is analyzeel 
by ,.verner Baer, currently a member of the faculty of the University 
of Illinois. Professor Baer, who has cooperaceel with IPEA for some 
time, offers an interpretation of the economic recovery that che 
country has been experiencing since the pronounced recession of 
the miel-sixties. O f particular interest in his analysis are his 
consicleration of the import substitution policy anel his eliscussion of 
recent Brazilian traele strategy, with its emphasis on opening the 
economy to foreign markets. Also examined are the possibilities 
for se!f-sustained growth, as well as certain new problems which
may have to be facecl. 

International economic relations also constitute the subject 
consiclereel by Carlos von Doellinger. The author summarizes the 
results of a recent research project, presenting a cletailed survey of 
the changes which have been made in Brazilian foreign trade palicy 
since the miel-sixties . The efficacy of the new instruments anel 
proceelures aclopted by the government is evaluatecl by means of an 
extensive comparison of import, export and capital flows. 

The expansion of the agricultura! procluct is one of the major 
goals of the present Brazilian government. Many allege that raising 
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the productivity of this sector should accelerate the migratory flows 
toward the urban areas, thus tencling to aggravate the unem ployment 
situation in the cities. Nonethelcss, new agricultural techniques are 
adopted and clisseminatecl neither easily nor rapidly. Ruy Miller 
Paiva, in his article on this theme, presents an analytical moclel 
which draws attention to basic questions concerning the 
modernization of agriculture. 

Eclucation anel training are essential to promoting employment 
and improving the clistribution o[ incarne. This wiclely cliscussed 
topic is a constant concern in many cleveloping countries. ln this 
volume, a summary of recent research on the training of manpower 
for inclustry in Brazil is presented by Clauclio ele Moura Castro. 
The author provicles a cletailed evaluation of the training system 
adoptecl in this country, not restricting his stucly to the purely 
economic aspects of the subject. 

The qualification of labor has also proven Lo be highly 
rele\'ant to the promotion o[ em ployment in the service sector. 
Although this sector is generally characterizecl as a perennial 
absorber of residual labor, its more clynamic activities are 
distinguishecl by manpower having a high degree of formal 
education. The implications of this with respect to promoting 
urban employment are explored in my stucly of the tertiary sector. 

For the last 15 years, the Brazilian government has been 
striving to acceleratc the industrialization o[ the Northeast. 
Underlying this federal policy is the ever-present aim to recluce 
regional imbalances . David E. Cooclman (now at the Institute of 
Latin American Studies of the University of Lonclon), Júlio F. 
Ferreira Sena and Roberto Cavalcanti de Albuquerque seek to 
analyze the results of the incentive polic·r adopted by the Brazilian 
government. ln their paper, emphasis is given to Lhe effects these 
incentives have hacl on the entrepreneurial choice of techniques. 

The macroeconomics of Brazilian cities is the theme of the 
article by Hamilton Carvalho Tolosa. This study is one of the most 
detailed analyses of the urban structure of thc country to date. ln 
describing and explaining the changes through which the 
distribution of urban sizes has passeei in Brazil, the author searches 
for principies on which to base a national urban development 
policy. 

With this collection, we hope to initiate an ampler exchange 
with ali those interested in the Brazilian cconomy, anel we extend 
our invitation to a candid anel constructive debate. 
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THE RECENT DEVELOPMENT 

OF THE BRAZILIAN ECONOMY: 

AN INTERPRETATION *

Werne1· Baa ••

l - INTRODUCTION

It beca me fashionable cluring the sixties to speculate abou t the 
aftermath of Import Substitmion Inclustrialization (ISI) in 
developing countries. Most analysts were pessimistic. They hacl 
doubts about the possibility of high rates o[ economic growth 
once the dynamism o[ ISI hacl vanishecl. Orthodox critics o[ the 
ISI process itsel[ felt that the inefficient industrial structure resulting 
in the procluction of high-priced goocls, which could not be sold in 
large quantities clomestically or abroacl, would severely limit the 
prospects of industrial growth. They also believed that the failure 
to diversify exports during the periocl of ISI would lead to 
stagnation baseei on impon constraints. Thus, they felt that the 
post-1S[ hopes of high rates of growth would lie primarily in 
developing the agricultura) export sector anel the rationalization of 
industry (i.e. weeding out industries with no present or prospective 
compara tive advantage) . 1 

Nonorthodox (sometimes callecl "structural") critics felt that 
since ISI has not solvecl some of the underlying socio-economic 

• This papcr was first pnblishcd in Pt!squisa t! Pla11t!jame11to Econômico 
li, n.0 2 (197!!): 265-802, as partia) rcsuhs of work donc by thc au1hor 
at IPEA/INPES in 197!!. 
•• I wish 10 thank Annibal V. Villcla, Hamillon Tolosa and Renato Duarte 
for many valuablc suggcstions. Thc rcsponsibility for lhe analysis is. 
of coursc, my own. 
1 Thcse issucs are discusscd in grcatcr dctail anel with appropriatc rdt:rcnccs 
10 1he litcr:iture in \\'crncr Bacr, "Import S11bsti1111ion and lndustrialization 
in L:uin Amcrica: Expcricnccs anel lnterprctations," Lntin A111t!rica11 
llt!St!arch Rt!viroi 7, no. 1 (Spring 1972): 95-122. 
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the procluCLivily of this sector shoulcl acceleraLe the migratory flows 
toward the urban areas, thus tencling to aggravate the unemployment 
situation in the cities. Nonetheless, new agriculLural techniques are 
adopLed anel disseminated neither easily nor rapiclly. Ruy Miller 
Paiva, in his article on this theme, presents an analytical model 
which clraws altention to basic questions concerning the 
moclernization of agriculture. 

Eclucation anel training are essenLial to promoting employment 
and improving the clistribution of incarne. This wiclely discussed 
topic is a constam concern in many cleveloping countries. ln this 
volume, a summary of recent research on the training of manpower 
for inclustry in Brazil is presenteei by Claudio de l\foura Castro. 
The author provicles a detailecl evaluation of the Lraining system 
adoptecl in this country, not restricting his stucly to the purely 
economic aspects of the subject. 

The qualification o( labor has also proven to be highly 
relevam to the promotion of em ployment in the service sector. 
Although this sector is generally characterizecl as a perennial 
absorber of residual labor, its more dynamic activities are 
distinguished by manpower having a high clegree o( formal 
education. The implications of this with respect to promoting 
urban employment are explored in my study of the tertiary sector. 

For the Iast 15 years, lhe Brazilian government has been 
striving to accelerate the industrialization of the Northeast. 
Underlying this federal policy is the ever-present aim to recluce 
regional imbalances. David E. Goodman (now at the lnsLitute of 
Latin American Studies of the University of London), Júlio F. 
Ferreira Sena anel Roberto Cavalcanti de Albuquerque seek to 
analyze the results of the incentive polic1 aclopted by the Brazilian 
government. ln their paper, emphasis is given to the effects these 
incentives have hacl on the entrepreneurial choice of techniques. 

The macroeconomics of Brazilian cities is the theme of the 
article by Hamilton Carvalho Tolosa. This study is one of the most 
detailed analyses of the urban structure of Lhe coun try to date. ln 
describing anel explaining Lhe changes through which the 
distribution of urban sizes has passeei in llrazil, the author searches 
for principies on which to base a national urban development 
policy. 

With Lhis collection, we hope to initiate an ampler exchange 
with all those interestecl in the Brazilian economy, anel we extend 
our invitation to a candid anel constructive debate. 
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THE RECENT DEVELOPMENT 

OF THE BRAZILIAN ECONOMY: 

AN INTERPRETATION * 

W e171e,· Bac1· • • 

I - INTRODUCTION 

1t became fashionable cluring the sixties to speculate about the 
aftermath of Im port Su bstitution Inclustrialization (ISI) in 
developing countrics. Most analysts were pessimistic. They had 
cloubts about the possibility o[ high rates of economic growth 
once the clynamism of ISI li:tcl vanished. Orthoclox critics of the 
ISI process itself felt that the inefficient industrial structure resulting 
in thc procluction of high-priced goods, which could not be solei in 
Iarge quantities domestically or abroad, woulcl severely limit the 
prospects of industrial growth. They also believed that the failure 
to cliversify exports during the period of ISI "'lvould lead to 
stagnation based on import constraints. Thus, they felt that the 
post-ISI hopes of high rates of growth would lie primarily in 
cleveloping the agricultura! export sector anel the rationalization of 
industry (i.e. weeding out industries with no present or prospective 
compara tive aclvantage) . 1 

Nonorthodox (sometimes called "structural") critics felt that 
since ISI has not solved some of the underlying socio-economic 

• This paper was Cirst published in Pcsq11isn e Pl,111cja111c11to Eco116111ico 
3, n.0 2 (1973): 265-302, as partia! results of work clone b)' lhe au1hor 
at IPEA/INPES in 1973. 
•• I wish to thank Annibal V. Villela, Hamilton Tolos:,. :md Rcn:ito Duarte 
for nrnny valuablc suggcstions. Thc responsibility for the analysis is.
of course, my own.
1 Tltcsc issues are discussed in grc:uer dctail and with appropri:itc rdcrcnces 
to the litcraturc in l\'crner Ilacr, "lmpon Subs1i1u1ion and lndustrialization 
in Larin Americ:i: Expericnccs anel In1crprc1a1ions," Lati11 Amcrica11 
Jlcscarch Rcvit:111 7, no. 1 (Spring 1972): 95-122. 
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problems which were present even before Lhe process had started -
e .  g .  the backwardne$s of the agricul tural sector, thc unequal 
distribution of income, etc. - cconomic stagnation was bouncl to 
return once the inherent clynamism of ISI hacl spcnt itself. Some 
structural critics have even pointed to evidence showing that IS! 
has aggravated previously existing socio-economic problems. 
ln a number of countries undergoing ISI, income has become more 
concentratecl than be(ore anel the new industries have not creatcd 
sufficient employmcnt for the rapidly growing urban population. !! 

Thc post-1S1 pessimism scems to have been challenged by the 
notable economic growth which Brazil has been expericncing sincc 
1968. ln thc periocl 1968-1972, the country's real CDP grew at 
average annual rates of 10%- This situation is in stark contrast 
to the years of economic stagnation and clrift which Brazil hacl 
experiencecl in the I 962-1967 pcriod. The latter had been analyzed 
by economists of various persuasions as a case stucly of the 
clead-end towards which growth ba�ed solely on !SI woulcl leacl. 
The I 968-1972 boom is currently being stucliecl by both defcnders 
and critics o[ the Brazilian regime in order to cliscover whether 
the set of policies which are responsible for it represents a new 
model for post-ISI growth arid development. lt is my intention to 
present a summary of Brazil's policies which led to the boom; an 
examination of the sources of growth in the years since 1968 anel 
of the socio-economic nature of this growth; and, finally, some 
reflections on the _uniqúencss of the "Brazilian Model".

2 - ECONOMIC POLICIES SINCE 1964 

ln early 196•1 the Brazilian economy had already lost its dynamism. 
The real CDP annual grmvth rate hacl fallen from 1 O. 3% in 1961 
to 5.3%, 1.5% and· 2.4% in 1962, 1963 and 1964, respcctively.  
Inflation had gotten oul of control, reaching annual rates of 
ove_r 100% in mid-1964. The balance of payments showed large 
deficits due to both the sluggishness of expons and the low levei of 
private anel public capipl inflows. Finally, the structural 
imbalances accentuated by the ISI inclustrialization - i .e. the 
regional imbalances, sectoral imbalances, etc. - were in part 
responsible for the type o[ socio-political unrest which macle thc 
management of the economy incrcasingly unwielcly.3

2 Ibid. 

3 For a fullcr dcscription, scc ,v. Bacr, Iridw1riafüalio11 mul Eco110111ic 

Droelap11w11 in Brazil (Homcwood, Illinois: Richard D. lrwin, lnc., 1965), 
chs. 7 antl 8. Also scc ,v. Bacr and I. Kcrstcnctzky. "Thc Economy o[ 
Brazil," in Brazil i11 lhe Sixlies, cd. Riordan Rocll (Nashville, Tcnn.: 
Vandcrbilt Univcrsity Prcss, 19i2). 
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It was the v1s1on o[ the new regime established in 1964 that 
the path to economic recovery lay in the control of inUation, 
the elimination of pricc clisLortions wh!ch hacl accumulatecl cluring 
thc past, the modernization of capital markets which woulcl leacl 
to an increased accumulaLion of savings, the creation of a 
system o[ incentives which woulcl clirect investmcnts into areas 
anel sectors cleemed essential by the government, the attraction 
of foreign capital (both private anel official) to finance the 
expansion of the country's procluctive capacity, anel the use of 
public investments in infrastructural projects anel in certain 
government-ownecl heavy inclustry. 

ln the first years after the 1964 change of government, 
policy-makers emphasizecl stabilization anel structural reforms in 
the financial markets. The former consisted of classic stabilization 
measures - curtailment o[ government expenclitures in a 
number o( sectors, increasecl tax revenues as a result of 
improvements in the tax-collection mechanism, tightening of 
creclit, anel a squeeze on the wage sector. 4 The stabilization 
program also includccl measures to eliminate the price clistortions 
which had worsenccl cluring the previous decacle of inflation. For 
example, public utility rates, which are government-controlled anel 
which had been allowecl to lag behincl the rise of the general 
price leve!, were clrastically raisecl. Although this had an aclclitional 
short-run inflationary impact, sometimes callecl "corrective 
inflation",6 it also resultecl in the reduction o( deficits in various 
sectors (e.g. transportation), thus reducing the necessity for 

� ,\ more dctailed cliscussion of these policies can bc founcl in 1hc follo1ving 
articlcs: l\l:lrio H. Simonsen, ""8razilian Inflation: l'ostwar Expcriencc 
and Outcome of 1he 196-1 Re[orms," in Eco110111ic Dcvelopm,mt lsmt:s: Lnti11 
Amt:ricn, Committec for Economic Development, Supplcmen1ary Paper no. 21, 
Augnst 1967; Samuel A. l\lorlcy, "Inflation anel S1agna1ion in Ilrazil," 
Eco110111ic Dt,11t:lop111t:11t n11d Cu/lura/ Clia11gc 19, n.0 2 (January 19il):l84-20S; 
Harlcy H. Hinrichs anel Dcnnis J. l\lah:ir, ""Fiscal Changc as Na1ional Policy: 
Anatomy of a Tax Reform," in Co11tt:mpornry Rrazil: l.ss,us i11 Eco110111ic n11tl 
Politicnl Dt!l1t:lop111c111, ccl. H. Jon Roscnbaum anel William G. Tylcr (New 
York: Praegcr Publishers, 1972), pp. 191-208; Albert Fishlow, "Some 
Reílections 011 Post-1964 nrazilian Economic Policy," in Autlioritnrin11 
Rrnzil, ecl. A. Stcp:tn (Ncw Haven: Yale University Prcss. 1973); Fundação 
Gctulio \largas - FGV, ""Polftic:ts Econômicas: Registros de Um Qu:irto ele 
Século," Co11j1rnl11ra Eco11ô111ica 26 (Novcmber 1972): 11-20; anel llaer anel 
Kcrstenelzky, "'The Economy of Ilrazil."' 

r, \V. llacr, I. Kcrstcnclzky, :mel l\l. H. Simonsen, '"Transporration anel 
lnílation: A Study oi lrrational Policy-i\laking in llrazil,"" Eco110111ic 
Dt:vclop111c11I n11d Cullurnl Cha11ge IS, n.0 2 (January 1965): 188-202: anel 
Howard S. Ellis, "Correcti\'c J'níla1ion in Brazil, 1964-66," in The Eco110111y o/ 
Brnzil, ed. Howard S. Ellis (llcrkeley anel Los Angeles: Thc Uni\'ersity of 
Cali[ornia Prcs.�, 1969), pp. 177-212. 
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governmcnt subsidies anel contributing to the decline o[ 
governmcnt buclget deficits. 

The federal go\'ernment buclget deficit, as a proportion ot 
GDP, steadily declinecl from a high of 4,2% in 1963 to 3% in 
1971, while the rate of inflation was brought clown to about 20%, 
where it hoverecl in the boom years 1968-1972. 0 

Throughout the sixties a series of measures were taken to 
modernize and strengthen Brazil's financial markets. A number 
of laws anel regulations were imtitutccl by the government indexing 
financial instruments, i. e .  reacljusting the value o( clebt 
instruments anel the interest on them in accorclance with the rate 
of inflation. This was appliecl at first to government bonds, 
making it possible to rely increasingly on noninflationary 
Einancing of the deficit. The principie of monetary correction 
was extenclecl to other financial instruments. A bank for housing 
devclopment (Banco Nacional ela Habitação - BNH), ·which was 
also cmpowered to use reacljustable debt instruments,7 was set up. 
Monctary correction was applied to savings cleposits, savings anel 
Joan associations anel corporate clebts. A mechanism was also 
clevelopecl to periodically revalue the capital of firms in 
accordance with price changes . 8 

o According 10 the FG\' uatistic.s, the rate was brought down 10 14%
in 19i2, although there has been con�iderable debate over lhe accuracy
of thcse data. This debate was highlighted in a criticai articlc which 
appcared in one of lhe country's mosl respccted newspapers: "!nelices cio
Custo de Vida e Erros das ln1erpre1a�ões," O Biado de São Paulo, 31 January
1973. Also sce José Almeida, ",\ Verdade sobre o Custo de Vicia," Dicirio da

Tarde, Ilhéus, Bahia, 30 and 31 January 1973. At the beginning o[ 1973
the go,·emment proclaimcd iis intention 10 hring the inílation rate
down 10 12%,

7 Bcsidcs bcing ablc lo lap thc markct by issuing indexed bonds, BNH 
was also able to use thc rcsourccs of lhe employcc indcmnization 
[und (FGTS), which was creatcd in 1966 anel had hegun to íunction 
officially by 1968. By thc end o( 1968 it had CrS 1.6 hillion in 
resources. Thesc funds grew so rapidly that hy lhe encl of 1972 
thcy amounted 10 almost CrS 15 billion. They have by law 10 he 
dcposited with BNH, anel in late 19i2 accounted for abo111 85% of lhe 
bank's re�ourccs. The FCTS funds are aho subjcct lo moneiary corrcction. 
For furthcr details sce Kcnneth King, "Rccent Brazilfon Monetary Policy·· 
(mimeo., Belo Horizonte: CEDEl'LAR, Septcmbcr 1972); anel FGV, 
"Sistema Financeiro Habiiacional," Co11j1ml11ra Ec:011ô111ica 26 (Dcccmbcr 
1972): 36-41, and 27 (January 1973): 37. 

8 For more 1horough di�cus.�ions, sce: M:lrio H. Simonsen, "lnlla1ion anel 
the llloney and Capital l\larket� o( r.razil," in The Eco110111y o{ Draú/, 
ed. H. S. Ellis. pp. 133-61; J. Chaccl, Mário H. Simonscn, anel A. \Valei, 
A Correção Mo11elária (Rio de Janeiro: Al'l�C Editora S. ,\., 1970); and 
Walter L. Ness, Jr., Fi11a11cia/ Mar/ie/s /m1ovalio11 as a Develo/m1e11t 

10 



The Capital Market Law of I 965 was clesignecl to provicle 
an institutional setting for strengthening anel increasing the use of 
the stock market. (It incluclecl provisions for clisclosure of 
financial information, protcction of minority shareholclers, tracling 
regulations, etc.) lt proviclecl for the est�blishment of 
mvestment banks which woulcl unclerwrite new issues. The )aw 
also containecl fiscal incentive measures to increase the flow of 
funds to the stock market . o 

Tax incentives to influence the regional anel sectoral allocation 
of resources were wiclely usecl. Besicles the previously mentionecl 
incentive for investing in the stock market, the post-1964 
governments macle heavy use of the alreacly existing tax-:ncentivc 
mechanism of SUDENE (the federal clevelopmcnt agency for the 
Northeast) to attract investors to that area . 10 The mechanism 
was also extenclecl to the Amazon area. Other tax-incentivc 
schemes were clesignecl to stimulate expons, to clevelop 
tourism, to promote reforestation in accorclance with a national 
program, etc. 

lt is of imerest to note that government investment 
expenclitures were never cut back in the initial years of the 
post-1964 governments, when stabiliLation was a high-priority 
item. Ongoing infrastructure investment projects were continuecl. 
At the sarne time, some basic sectoral studies were undertaken by 
the Brazilian government (receiving the collaboration of USAID, 
the \•Vorlcl Bank anel the Inter-American Development Bank -
IDB) with a view towards expanding the country's powe1· supply, 
transportation system, urban infrastructure, anel heavy industries 
(especially steel, mining anel petrochemicals, which were clominated 
by the govcrnment enterprises) . There was bouncl to be some 
time lag between the feasibility stuclies, negotiations for financing 
anel the actual investment activities. ln fact, the impact of large 
new government anel private investment projects began to be felt 
only towards the close of thc sixties. 

Resides the many capital market reforms alreacly mentionecl, 
the governmem, both directly anel inclirectly, encouragecl the 
development of credit mechanisms clesignecl to increase the clemancl 

Strategy: lnitinl Results from lhe /Jra1ilin11 E.,;perie11ce, \Vorking Paper Series, 
no. 72-75 (New York University, Grnduatc School of llnsines.� 
Administration). ln addition, scc 1hc spccial sllld)' of Rrazil's capital markcts 
pul.Jlishcd by FGV in Co11j1mt11ra Jico11ô111ica 25 (,\pril 1971): 71-15·1. 

o Thc law allowccl 10% of individual anel 5% of corporatc incomc tas 
liabilitics 10 bc placcd in spccial mutual funds. Thesc funds invcstcd
thcir rcsources in lhe stock markct.
10 For a more dctailcd analysis, scc David E. Gooclman, "lndnstrial Dc\'elop­
mcnt in 1he llr:1lilian Nor1hcas1: ,\n lntcrim Asscssmc111 of 1hc Tax Crcclit 
Schcme of Articlc: 34/18," in Brazil iu tire Sixties, ccl. Riortlan Roeu, pp. 231-72. 
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of investors anel consumers Cor the output of Brazil's procluctive 
capacity. For example, in the micl-sixties a number of institutions 
were createcl within the federal clevelopment bank (Banco Nacional 
de Desenvolvimento Económico - BNDE) to finance lhe 
acquisition of capital goocls prnclucecl within Brazil. Also, the late 
sixties saw the fast growth of finance companies which provided 
creclit for the purchase of consumer goocls.11 

Foreign trade policy was also a keystone of the post-1964 
governments. A drive to increase anel diversify ex ports was 
consiclereel essential to contribute to growth anel to protect the 
economy from the effects of fluctuations in individual 
commodities . 12 To achieve these goals, sta te ex port taxes were 
abolished, administrative procedures for exports were simplified, 
anel a number o[ tax incentives to increase exports were introcluced. 
Also of importance for exports was the more realistic exchange 
rate policy adopted in the late sixties. lt consisted of devaluing 
Lhe cruzeiro at frequent, but unpreclictable, intervals. This kept 
the exchange rate from becoming overvalued as inflation 
continuecl, kept speculation against the cruzeirn at a minimum, 
anel, in effect, kept the exchange rate from being a poli ti cal issue. 

3 - THE GROWTH PERFORMANCE 

As we already mentionecl, the Brazilian economy was in a state 
of stagnation at the time of the 1964 change of regime. No 
one will ever be able to show with certainty whether the decline 
in the growth rate from 1962 on was clue to the decline o[ the 
import substitution possibilities or to the unsettling socio-political 
events of the early sixties. As can be seen in Ta ble la, however, 
the low real growth rate of the economy continued after the 
change of regime until 1968. Hindsight would suggest that the 
continued stagnation in the years 196,J-1967 was due to a number 
of factors: the stabilization measures applied in those years; the 
time lag involved before the various financial anel capital m arket 
reforms would be felt, anel also before the various feasibility 
stuelies for the expansion of the country's infrastructure and its 

11 King, p. !5.

12 Ahhough in thc !O ycars prior 10 thc mid-sixtics profound structural 
changes had lakcn placc in thc cconomy duc 10 the industrialization 
proccss, lhe commodity slmcturc of cxports has hardly changcd. Since lhe 
import cocfíicicnt had bccome constant around 6% (lhe ncw impon s1ruc111rc 
consisting of goods cssential Lo Brazil 's inclustry b111 1101 casily substi1111ablc), 
and sincc fULurc debt rcpaymcnu dcpcndcd on stablc cxport earnings, 
policy-makcrs rcalizcd 1ha1 expor! divcuiíication was of vital national intcrcst. 
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heavy industries would resull in acLUal construction actJvJllcs; 
and, finally, the time lag which was necessary to conv:nce bolh 
the domestic and foreign (privale and official) invcstors lhat 
the new regime anel its conlrol of the economy were stable enough 
for them to make subslanlial commilmenls. 

It is clear from Table l a  that inclustry has been the leading 
sector in the recovery which started in 1968. The extraordinary 
performance of agriculture in I 97 I was mainly due to the 
unusually high coffee proeluction, compareci to the very poor 
crop in lhe previous year. 

Unfortunately, at the Lime this paper was \Vl"Ítten, a full set of 
national accoums was available only until 1969. Thus, we only 
have observations for the first two ycars of recovery. A notable 
[ea ture of the growth i n the years 1968 anel 1969 is lhe constancy 
o{ the capital coefficient, i.e. gross capital fonnalion as a 

Tablc l a  

Yearly Growth Rales o/ Real Product 

Ycar Real Per Capita Industrial Agricultur.11 
GDP Real GDP Product Product 

1956 - 1962· 7.8 4.0 10.J 5.7 
1962 - 1967· 3.7 1 .3 3.9 4.0 
1968 8.4 6.J 13. 2 1. 5
1969 9.0 5.9 10.8 6.0 
1970 9.5 6.4 11.1 5.6 
1971 11. J 7. 7 11.2 12.2 
1972 10.4 13.8 4.1 

Soure.:: Calculatcd from Fundação Getúlio Vargas FGV. Cm1i1111111ra Ecmuimim 
25 (Scptcmbcr 1971). and 16 (Fcbruary and August 1972). 

• Ycarly .1vcr.1gc. 

Table lb 

Gross Capital Formalion a11d Taxes as Perce11tage o/ GDP 

T,,cal (ih''' l'rin111.:" Sc.:h,r 
t'arital

. 
F,m11;1lil111 ln,i:,111t\'nL 

JIJ$6 · 1 ,,,,1 .. 
llJt1:! - - l•Jt•7 ... 
lq6M 
,�,,,, 

lh.(1 
Ih:! 

1(,,)( 
lh.h 

s,,uri..�: Samc as T.ihJ.: IJ. 
• Yc.1rly :.iwrJ�� 

·�. 7 
11.M
1:!.C, 
111.M 

c.ill\CfUUh."lll 
ln,c.;tmcnl 

�-� 
�A 

.a.:! 

�J( 

Uin."\:I 
T;:u.� 

D.O 
,� .. 1 
17. S 
l�. I 
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Table 1c 

Secloral % Compositio11 of GDP, at Current P1·ices 

Yc.ir Agm:ul!urc lndustry Othcr Total 
- -----· -------

1939 25.8 19.4 54.8 100.0 

1950 26.7 23.4 49.9 100.0 

1960 22 6 25.4 52.0 100.0 

1965 22.3 24 4 53.3 100.0 

1970 14.8 28.2 57 O 100.0 

Sourt'C: Sarne :i� Tablc la. 

percentage o[ GDP hardly rose from the prc-1965 ycars of 
depressíon to the 1968-1969 boom pcriocl. This phenomenon has 
been attríbuted to the substantial amount o[ exce·ss capacity 
which existcd throughout the sixties, thus enabling many sectors 
to expand output without Lhe necd for much investment 
expenditure. Thc cxpcctation of most Brazilian economists is 
that the capital coefficient for the years 1970-1973 will show a 
marked increasc for two reasons: many branches o[ thc 
manu facturíng sector were operating dose to full capacity by 
the early seventies, and many fírms were making new investments 
to increase theír productive facilities; also, with the growing 
clominance of government investments, both in infrastructure 
projects and in heavy industries, which are characterizecl by high 
capi1al/outp111 ratios, the overall capital coefficient is expectecl 
to show a substantial increase. 

The effons of the post-1964 governments to increase tax 
collection resulted in a notable incrcase o[ both clirect and 
indirect taxes as a proponion of GDP (Table I b) . l t is probable 
that had it not been for 1he above mentionecl tax-incentive schemes, 
the direct tax/GDP ratio would have risen more . 13 

Table lc shows that in the period 1965-1970 the decline of the 
share of agriculture in Lhe GDP accelerated, while Lhe growth 
of Lhe shares of industry anel services was ahout evenly clivided. 
The content of Lhe acceleratecl industrial growth in thc late 
sixties and carly seventies can be seen in Table 2. It will be 
notcd that the highest growth rates occurrecl in capital goods, 
consumer clurablcs and chcmicals, while sectors proclucing such 
wagc goods as textilcs, clothing anel foocl proclucts grew at 
much more modest rates. lL is  also noteworthy that, comparing 

13 It has bccn atimatcd lhat by thc carly sc,·cntics thcsc incentives 
�mountcd to 50% of total dirccl taxes, 



1964 anel 1970, Lhe levei of proeluction of textiles, cloLhing and 
shoes remained stagnant, while the levei of foocl proclucts in 1970 
exceeded the 1964 levei by 42%: the range o[ growth betwcen 
]964 anel 1970 for the more rapiclly growing sectors variecl from 
42% in machinery output, to 66% for metal products, 69% for 
chemicals, 113% for electrical equipment and 144% for transport 
equipment. 

Tables 3 anel 4 offer some further physical elimensions of 
Brazil's growth by individual inclustry. It will be notecl that 
between l 964 anel 1972 installed electric pawer ca pacity, paper 
production, steel anel cement about doublecl, while moLor 
vehicle output increased threefolcl (passengcr cars quadrnpling). 
Roacl construction activity increasecl dramatically in the late 
sixties and early seventies. The country's road network mcreased 
from a little over 36 000 km in the first half of the sixtics to over 
60 000 km in 1972, while the pavecl roacl network increased 
from about 11 000 km in 1964 to over 27 000 km in 1972. 

Also, in the early seventies the country's investment in port 
moclcrnization was more than twice that made in the micl-sixties. 

Table 2 

Output Growth o/ Individual Seclors 

Scc1<1r 

Tutal Al111111faa11ri11K 
Nonmc1allic MinerJls 
Mct:il Products 
Machincry 
Elcc1ru.:al El1u1pmcnt 
TrJnsporl Eq uipmcn1 
P:1pcr anti Papcr Producls 
Rubbcr l'ro<lucls 
Chcm,�al, 
Tcxliles 
Clothmg, Shucs, cti.:. 
Food Prnducts 
Bcvcrn�cs 
Tobaci.:,, 

C,m.ftrm·tit,,, 

P11hlu· Utiliti<".�· 

Avcragc Annual Grow1h 
Rate 

1967-1970 1971 1971' 

J.1.1 1/.6 J.I.I· 

17.J 11.1 l'.!.9 
14 .-1 .1.6 

22. 7 J.6 16.'.! 
13 .-1 213 
32. 6 19 {J '.!J. 7 

9.1 6.J 6.8  
15. 3 11.8 12.5 
15.6 13.6 15.6 
7 .-1 8.8 J 6 
1. 7 1.8 
S .3 3.6 
8 . 2 4.8 15.9 
9.6 5.7

/4,1 8.-1 /J,11 

/J 1 n.a. li./ 

OuIput Incre.ase 
o,·cr Pl!rioc.l 

( 1'170 Ou1pul) 
( IIJCÍ4 Ou1pu11 

X 

/.V. 
162 
166 
1-12 
213 
'.!-1-1 
158 
189 
169 
96 

101 
1-12 
142 
138 

/�6 

lf,J 

100 

Souri.:c: C:1lcuh11cU from FGV, ( ,mirmtura Ecmtámi,tt 15 {Sl!plcntbcr 1971). and �6 (Fct,rual')· 
:rnJ Au�uSI 1972). 
J;.1uuary - No,·cmhcr. 
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1%0 
)1)(,-j 

191,� 
197� 
)Q7J 

19(,0 
19� 
1968 
1971 
1972 

't'l!:ir 

Table 3

Expa11sio11 of Selcctcd Scr.tors 

ln,1alil-J S1ccl Ccmcm Mo1or 
Ele.ui< Produ1.:1111n rroduclmn Vchiclcs 
Pe.n,·l!r 

Capad1y 
1mW1 li 111)0 Tl1nsl (1 000 Tons) fUni1,1 

-1 �0(1 CIN1 1 1-1-1 -1 -118 DJ 0-11 
(, 8-10 lllNI 1 0-1-1 5 5�lJ lSJ 70i 
M 555 )00 -1 -1311 7 280 278 936 

D 11�9 11NI (, $OI Ili ººº f,IIX 9kS 
IS -1!>9 500 

. P:ipcr lron Oro Tdc\'1sion 
( 1 000 Tons) , 1 dou Tnn,1 1sc1s1 

-17-1 1) .1-15 
650 '1<, %1 
KK6 15 123 

1 137 31 020 C.J7 M99 
kJO 769 

Pa1sSCRJl!r 
(.';,rs 

(Unils) 

37 818 
97 7(,8 

161 369 
408 712 

Rdrigeomhirs 
1 Unilsl 

s�o 121 
657 7(,0 

Sourcc· lns1i1u10 BrJsilciro de Gcoarafia e Es1a1is1ica - IBGE. Amuirio E.r1a1is1ic-o. various ycars: 
Estudo, APEC. A Ero110111in Brn.,ilára e S11as P,·r.,p,·,·1i,·a., (Rio de Janeiro; APEC EditorJ 
S.A , vannus }Cars). 

Table 4 

Road Conslruction: Ycarly Growth Rale o/ Km Per J'ear 

Pcriod 

1964-1967 
196R-l972 

Ncw Roads Paving 

6"1 

33�� 

Sourcc: Calcula1cd from data providc<l by 1hc •Minis1ério dos Trnnsporlcs. Grupo 
de Estudos p:m, lnlCl,!r:t�;io da Politica de Transportes - GEIPOT: and 
FGV. Cmlj1111111r11 E1·11111imii·11 27 (l·cbruar} 1973). 

Table 5 summarizes Lhe foreign position of Brazil. The rapid. 
growth of expons was more than matched by the import cxpans1on 
in the 1968-1972 period. By 1971 the tradc balance had becomc 
negaLive for Lhe füst Lime in over a decade. The ser vice balance, 
Lraditionally in de(icil, increased ils negative posilion by a factor 
o( almost three from the early sixties to the early seventies; most of 
lhe increase in the services deficit, reflecting payments for shipping, 
interest, dividends and royalties, occurred in the post- I 968 boom 
period. 
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Table 5 

Brazil's Fo1·eign Economic Position (US$ Billion) 

1960-196,1·' 1965-1969' 1969 1970 1971 1972" 

Exports 1 .3-1 1 .k-1 2 31 2. 7,1 2.90 3. 9'J 
lmports 1 25 1 .51 l .9lJ 2.51 3.25 4.20 
Tradc Bal.cncc \lltl .330 .Jl8 . � 11 .J-16 - .210 
Service D"l,,ncc .335 .50k .639 N 15 .97X 1 .200 

Nct lntcrcst and 
Prolits :!1..J 

Administrati,·c and 
. 35J .420 .-IN0 

Tcchnical Assis1ann· ,047 
Nct Forcign Dircct 

.on 085 n.a. 

ln,·cs11mcn1 067 .08-1 
Nct F orcign Lo� ns 

.136 . 122 .169 .200 
3-15 607 1. ll53 1 4-10 2 .523 -1. 555 

Lo"ns in Currcncy 
Forcign Dcb1 2.9 
Rcscr\'s 

Sourcc: Banco Central do Brasil. 
\'carly ,Ivcr;1g.:. 

'' Prcliminnry. 

,1 -1 
,,1 .65 

.680 .90N 
5 .. 1 6 6 10.2 
1. lk7 1. 723 3.9 

The current account cle[ici t was more than oHset after 1968 
by the inflow of capital. The net inflow oE clirect investment grew 
from a yearly average of USS 84 million in the periocl 1965-1969, 
to USS 122 anel 1'16 million in 1970 anel 1971, respectively. More 
notable was the growth of net foreign loans, which increased 
[rom a yearly average of USS 60•1 miJlion in 1965-1969, to 
USS 1 ,1'Jo anel 2 Q<12 million in 1970 anel 1971, 1·espectively. The 
capital inflow exceeclecl the current account deficit to such an 
exlent that foreign exchange reserves grew from a yearly average 
of USS 400 million in 1965-1969, to USS l .2, l.7 and 3.6 billion 
in 1970, 1971 anel 1972, respectively. The foreign clebt of Brazil 
grcw steaelily at the same time, reaching USS 9 bil!ion in late 1972. 

By the early scvcnties substantial stricles had been made in 
diversifying the commoclity struclure of Brazil's exports. The 
share of industrial proclucts 1-1 grew from ab011t 7% in Lhe 
micl-sixties to almost 29% in 1972, while the share of iron anel 
sugar rose to about 8% anel that of meat products to 5%. 
Although the growth of nontraclitional exports has introcluccd a 
greater measurc of stability of export earnings, it cannot be 
consiclered an importam explanatory factor for the economic 
boom. As will be noted in Table 6a, the weight of exports, 

1-1 Thc dcfinition of "industrial products" uscd by lhe govcrnmcnt is 
somcwhat broad, It includcs raw materiais which reccivc some trcatmcnt prior 
to shipmcnt, inslant coHcc, etc. 
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7.4% o[ GDP in 1970, is too small to be significant. This 
should be even clearer when one consiclcrs that the most clynamic 
exports accountecl for lcss than one-thircl of the total. 

Since much of the recent literature on Brazil"s economic 
performance after the 1964 change of regime has conce11tratecl on 
thc trends in wages anel thc clistributio11 of income, this 
statistical review must be com pleted by presen ting some of the 
data on the matter. A subsequent section of this pa per presents 
a short review of the discussion that this issue has generatecl. 
The preliminary 1970 census results shown in Tables 7a anel 7b 
leave no doubt as to the increase in the concentration of thc 
distribution o[ income in the sixties . rn A number of factors have 
been held responsible for this phenomenon. First, as in almost ali 
newly industrializing countries, the capital/labor ratio in 
industries is much higher than in the othcr sectors of thc economy. 
Thus, wich industry being che leading sector, increasecl 
concentration in the distribution of income is bouncl Lo occur, 
caeteris paribus. Sccond, since 1964 Lhe Brazilian government, in its 
efforts 10 stabilize the economy, has aclopted policies of wage 
restraints which for a few years, up to 1967, causecl a decline of 
real wages and thereafter a growth of real wagcs lagging 
somewhat hehind producLiviLy growth. This is eviclent from the 
data in Table 7 on real m:nimum legal wages anel the wage bili per 
worker. A third factor influencing the distribution of incarne 
has been the widespread use of tax i ncemivcs to cl irect resources 
towards specified regions and sectors o[ the economy. Since this 
aHected only higher income groups, it appears that the tax system 
became still more rcgressi\'e than i t  already was. Finally, some 
writers have also stressed the unegual clistribution of training as 
having contributed substantially to the income distribution 
conccntration. Thc high rates o[ growth o[ indusLry have 
increased the demand for scarce skilled labor supplies, thus 
driving up their wagcs relative to unskillecl labor, resulLing in an 
increased skewness of the income distribution among the 
wage-earning class. 

1� For more thorough discussions of meas11rc111cnts of Brazil 's incomc 
distriburion, see: Rodai! Hofíman, "'Contribuição :, ,\1dlisc da Distrilrnição 
de Renda e da Po.se da Terra no Brasil"' (Livre Docência Thcsis, Escola de 
Agricultur:i, Universidade de São Paulo, l'iracicaha, 1971): Jo5o Carlos Duarte. 
"Aspectos da Di,tribui�ão de Renda no Brasil cm 1970"' (Piracicaba, 1971); 
Albert Fishlow, "Brazilian Sizc Distrihution oí Incomc." A merican Eco110111ic 
Revitw 62, n.0 2 (May 1972): 391-102; a111l Carlos G. Lango11i, "Distribuição da 
Renda e DNenvolvimento Econômico do Brasil," Estrulos Eco11ômicos 2. 
n.0 5 (1972): 5-88. 
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Table 6a 

Brazil's Export a,zd lmport Coefficients (%) 

Expor1s. GDP 
lmpons/GDP 

1950 

9.2 
7.4 

1961 

6.0 
7.4 

1964 

5.1 
5.4 

Sourcc: Calculatcd írom I BGE. A1111ário Es1,11i.1·1ico, various ycars. 

Table 6b 

Export Commodity Strncture (%) 

1965 - 1969 1970 
------- -- --------

Coffcc 
01hcr Primary Products 

lron Ore 
Meat 

Manufacturcs 

Total Expor1s 

Sourcc: Samc as Tablc 6a. 

4 2.0 
50.8 

6.1 
1.9 
7.2 

100.0 

Table 6c 

35.8 
53.0 

7.7 
3 .1 

11.2 

100.0 

Import Commodity Strncture (%) 

Raw Materiais 
Pc1rolcum 

Food and Bcvcrngcs 
Whcal 

Chcmicals and Plmrmaccutic;ils 
Cap11al Goods 
Othcr 

Toial lmports 

Sourcc: S:1mc as Tablc 6a. 

1965 -· 1969 

16.9 
11.6 
16.3 
9.3 

14.9 
31. 7 
20.2

100.0 

1970 

6 . 2  
7.4 

1971 

23.8 
57 .1 

8.2 
5.2 

14.6 

100.0 

1971 

15.3 
10.1 

8.5 
3.3 

15.1 
37.7 
23.4 

100.0 
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4 - SOURCE OF BRAZIL'S GROWTH SINCE 1968 

It seems that Lhe hight growth rates since 1958 coulcl not have 
occurred wiLhout the sLabilization policies, the insLitutional re[orms 
and- some o[ the government planning activities on the projecl 
levei in the 1964-1967 periocl. Another [eature was the existencc 
o[ a strong anel slable government which placed professional 
economisls in key economic policy-making positions anel gave them 
a free hancl lo implement their policies. This was especially 
importam in lhe years when many policy measures pursuecl showed 
little results in lerms of growLh or elimination of lhe high rates oE 
inflaLion. Finally, many of the facLors contributing to Lhe high 
rates of growLh after 1968 were not present before llrnt time: 

Table 7a 

Changes in Brazilian Income Dislribution, 1960-1970 

Pcrsonal Per C3pita lncomc (USS) 
Class 

Lowcst 40"., 

Ncxt 40" 
Nc:1.115"'.'. 
Top 5"., 
AII Classes 

Incarne D1s1ribu1ion (".,) 

1960 1970 
----

11 .2 9.0 
34.3 27.8 
27.0 27.0 
27.4 36.3 

100.0 100 O 

1%0 

84 
257 
540 

1 645 
300 

Sourcc· Calculate<l from 1960 an<l 1970 <laia on incarne <lis1ribu1ion. 

Es1ima1c 

Lang.oni () )' 
lang.oni (2J 
Fishlow 

Table 7b 

Gini Coe/ f icienls 

1%0 

.499') 
.5570 
59 

1970 

90 
278 
720 

2 940 
400 

1970 

.5684 

.6049 

.6} 

Source: Carlos G. Lang.oni. "Distribuição da Renda e Desenvolvimento Econômico 
do Brasil"', E.m11/os Em11õ111icos 2. n.º S ( 1972): 5-88: Albert Fi�hlow. "Brazilian 
Sizc Dis1ribu1ion of lncomc", Th,, rlm1•rirn11 J::co110111ii Re,·i<•u- 62 (M:iy 
1972): 391-402 
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Table ?e 

M .inimttm Legal Wagcs, at Constanl 1953 Prices (C1-$ pel" Monlh) 

City 1966 1967 
--------- ----- - � · -·--

Rio çc Jaociro 1 .  11 1.11 

São P,mlo 1.05 1.04 
Porto Alegre 1 .02 1.05 

1968 1969 
... --

1.10 1 .07 
1.03 1.01 
1.06 1.07 

1970 
-- - --- -

1.06 
1.03 
1.04 

Sourcc: B.mco Central do Brasil, 811lc1im 8 (July 1972): 74. 

Table ?d 

1971 
- ·-·

1.08 
1.03 
1 .07 

Wages and Valuc Addcd in Manttfacluring lndu.stries 

1972 
---

1. 13
1.05
1.08

Annual \Vagc [Jill R,11io of W.igcs to 
Ycar per Workcr Valuc Ad<kd 

(Cr5)• 

1949 144 
1955 477 
1956 590 
1957 708 
1958 721 
1959 631 
1962 RKJ 

1963 2 1211 
1964 :? 05'.? 
1965 1 919 
1%6 :? 04S 
1967 2 001 
IIJ6K 1 873 
1%9 :? 287 
19711 2 136 

SPtm.-c: Calcul:itcd from I UG E. -l1111rí1·io J:'.,1t11ís1i.-o. various Y"ars. 
•At 1%6 const.1111 priccs. 

, .... ) 

29 

32 

27 
�K 

26 
25 

23 
24 
26 
25 

25 

government plans for new investment projects took a few years to 
evolve; in the miclst of the drastic stabilization measures, 
government efforts to contain current expenclitures outweighed new 
investmenl programs; stabilization e[forts also clampened private 
(clomestic anel foreign) investment activities; anel private aud 
o[[icial international creclitors werc waiting to assess the stability 
aml consistency of the regime. By l 968 these factors seemed to 
have been overcome. 
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The main source of growlh since 1968 can be found in tht: 
economic activities of the government sector. Another source 
was the rapid expans!on of Lhe p rocluction of consumer clurables. 
As already mentioned, the growth of export s can only be 
considered as a minar contributor to growth . 10 

4.1 - The Government Sector 

One basic source for the economic growlh has been the 
investment and production activities of the government sector. 
To fully appreciate this, one should consider the general role of 
the state in Brazil's economy . 17 This role goes substantially 
beyond the exercise of monetary and fiscal policies and Lhe 
creation of laws anel regulations affecting economic activities. It 
is worth menLioning, however, that even within these Lraditional 
dimensions, the Brazilian governmen t has increased its role 
substantially. For instance, the ratio of government 
expenditures/GNP rose from 17.1% in 1947 to arnuncl 30% by 
the early seventies. This ratio is high by international standards, 
and the Brazilian government thus has considerable influence 
over the allocation of resources anel the distribution o[ income a·. 
it is effected through the fiscal system. For instance, in 1969 
over 36% of public expenditures went to social security programs 
and education, while almost 17% wen t for direct infrastructure 
expenditures (over hali ot this was spent on roacl construction) . 

The large fiscal presence of the public sector also implies a 
substantial influence over incarne distribu tion and resource 
allocation via taxation. Thc income re<lisL ributive effect of the 
Lax system has never been very pronounced, even Lhough direct 
taxes as a proportion of GDP rase from an average of 5. 8% in the 
period 1956-1962 to 9. 8% in 1969. At the sarne time indirect 
taxes as a proportion of GDP rose from 13% to 18. I % . 18 One 

1a This is not 10 say lhat exports have Iittlc relation to growth. Though 
they have not propelled Lhe economy to high rates of growth sincc 1968, 
their s1agna1ion could casily lcad Lo a rcsrraint on growth. Thc Ilrazilian 
cconomy's depcndence on strategic imports which are key industrial inp111s 
is such thal a loreign exchange crisis due to sluggi sh exporls and/or a drastic 
decline of capital inílow could slow down growth. 

17 For a more thorough review oi the role of government in Ilrazil's economy, 
see Werner Bacr, Isaac Kcrstenetzky, and Annibal V. Villcla, "Thc Changing 
Role of Lhe State in lhe Brazilian Economy" (mimeo., prepared for thc 20th 
anniversary cclebration o( BNDE, August 1973). 

18 Thcsc data are lakcn írom Fernando A. Rczcntle ela Silva, Avaliação do
St!IOr Público 11a Economia Brasilúra: Eslrutura Fw1cio11al da Dt!sJJt!Sa, 
Relatório de Pesquisa, n.0 13 (Rio de Janeiro: IPEA/INPES, 1972), p. 22. 
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factor which has kept the income tax from having a pronounced 
redistributivc effect has been the wielespreael use in the post-195,1 
period of tax incentives. 10 

Besides these traclitional acLivities, the state has playecl an 
increasingly elominant role in banking, infrastructure anel 
directly producLive enterprises. ln the banking sector the state's 
preponelerance is considerable. The federal government has the 
controlling share of the Banco do Brasil, which is the country's 
lnrgesL commercial bank. !Ls cleposiLs in 1972 were nine times 
as large as the largest private commercial bank. Direct government 
conLrol also extencls to other major finnncial institutions: the 
Banco do Nordeste do Brnsil, BNDE, BNH, anel the caixas

econômicas. Government banking funher extenels to 15 state 
government commercial banks anel 11 state government elevelopment 
banks. 

Taking into account only commercial banks, government 
banking in 1972 accounteel for 55% of eleposits anel 58% of loans. 
At the sarne time, over 60% of the Joans of the entire financial 
system to the private sector came from government financial 
institutions. 20 

- The clominance of state enterprises in sLeel, mining, petroleum
anel petrochemicals, electric energy anel certain areas in 
transportation also contributes to making the government a much 
more power[ul economic agent in the economy than in many 
other non-Socialist counLries. Government enterprises are among 
Lhe largest in the country. Taking the major 25 firms in terms 
of value of sales for 1971, it was found that eight were 
government firms which accounted for 31 % of sales. Of the 25 
lnrgest firms in Lerms of employment, seven were govcrnment finns 
accounting for 51 % of employment. Finally, of lhe 25 largest 
firms in terms of ;issets, 17 were government finns, accounting 
for 82% of Lotai asseLs.:i1 The grcat divergence betwcen the 
proportion of asscts anel snlcs is rnainly duc to lhe sizeablc 
invcstment in power-gencrating facilities, steel, petrochemicals 
anel mining. As will be seen shortly, rnpacity increascel substantially 
in some of these industries eluring the late sixties anel early 
seventies. Thus, the Jarge proponion of government finns in value 
of Lotai assets reflects a tremendous growth of sales potentinl. 22 

10 Scc fn. 13. 
20 Calc11la1ccl from Banco Central cio Brasil, Boletim 9, no. 3 (i\larch 1973): 
-11-96. 
21 Calculatecl [rom '"Quem t. Quem na Economia Brasileira," J'i5ão 41 
(A11gust 1972): 1 i2-!l3. 

22 Taking a large numhcr o[ íirms, i .e. lhe 100 largest, it was founcl that 
government íirms acco11ntecl for ovcr 68% o[ total asscts. 
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Data for individual sectors are also revealing. ln power 
generation, government firms became dominam in thc sixties. 
ln 1962 they accounted for 36% o( the country's electric power 
generating capacity, while by 1971 this position hacl risen to 80%. 
ln 1971 government firms accountecl for about 56% of sales anel 
over 72% of the value o( total asscts in the stcel industry. 
Almost 80% of Brazil's iron ore was exported by a govcrnment 
firm, Cia. Vale cio Rio Doce. Petrobr.ís, Brazil's largest firm, 
accountecl for 41 % of the value of sales anel for 81 % o( the value 
of asseis in the petroleum anel petrochemical sector in 1971. 
The state also has a quasi-monopoly in railroad transportation 
anel tclecommunications anel contrais almost 70% of Brazilian 
shipping, anel individual states own large companies provicling 
various types of public services. 

The founcling in 1968 o( a price policy commission (Conselho 
Interministerial ele Preços - CIP) markecl a new chapter in 
state contrai not only over prices but also over general resource 
allocation. Its directors are the Ministers of Finance, Planning, 
Commerce anel Agricuhure. lt cannot set prices legally, but acts 
as a general watching commission over prices. lts inclirect powers 
are substantial. For example, if a (irm raises priccs without 
submitting a justification to CIP, and/or if the justification is 
submittecl but not acceptecl by CIP anel prices are raisecl anyway, 
the Cirm risks having its creclit line eliminatccl with the Banco 
do Brasil anel ali othcr government banks, anel much o{ its 
general crcdit worthiness with the private banking sector will liave 
been diminishecl since the Central Bank can refuse to recliscount 
the firm's credit instruments. Thus almost ali firms of sectors 
in which CIP has an interest must obtain petmission for price 
increases anel must justify their requests by providing cost 
information. With a few cxccptions, CIP has avoidecl creating price 
distorlions in inclustry by taking into account cost information 
anel setting prices with regarei to reasonablc rates of profit. In 
the process, however, the governmcnt has gained an unusual amount 
o( information on thc activitics o( the private sector and thus 
increascd its control thereof. 

Such governmcnt influence over the country's economy 
provides an explanation for the high rates of growth since 1968. 
Glancing back at Table Jb, it will be notcd that government 
investment as a proportion o( GDP kept rising during the 
stagnation years o( the mid-sixties, while private investment 
declinecl throughout the sixties. Considering that government 
enterprises are includecl in the "private" sector in Brazil's 
national income accounting system, anel that investment activities 
of government firms, cspecially in the power-gcncrating 
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inclustry,23 continued even through Lhe stabilization years in the 
micl-sixties, one woulcl be on fairly solicl ground in assuming Lhat 
real private investment activities cleclinecl even more than 
inclicaLecl in Table I b. IncidenLally, it seems that much o( the 
fiscal part of lhe stabilization program consistecl in a relalive 
clecrease in current government expenclill!res, whose proportion o� 
GDP fell from 13 .1% in the years 1961-1964, to 11.6% in 
1968-1969. 

As was mentionecl previously, throughout lhe sixties anel into 
the first years of the seventies, the government unclertook various 
feasibility stuclies in preparation for a vast expansion program 
in i nfrastructure anel heavy industries under its contrai. Taking 
into account the time such stuclies took anel the loan ncgotiations 
to finance recommenclecl projecLs, one more reaclily unclerstancls 
why government investment programs only began to have a 
m;ijor impact on the Brazilian economy in Lhe laLe sixLies. 

Allhough data to back these claims were scarce at this 
writing, Tables 8 through 10 provicle at least some partia! 
eviclence. ln Table Sa are listecl the number of feasibilit}' stuclies 
in transportation which were conductecl throughout the periocl 
uncler analysis. Also presenteei are the transporlation Ioans macle by 
the vVorlcl Bank anel IDB. These loans grew towarcls the end of 
the sixties anel reflected the substantial increase in the rate o[ 
growLh of roacl construction activiLy, which was alreacly notecl 
in Tablc ,J. Table Sb reveals a steady inflow of loans for expanding 
the country"s power-generation facilities Lhroughout Lhe sixties. 
This is also clear from Table 9, which shows high rates o[ 
growth of investment in that sector both in the micl-sixties anel 
in Lhe sevemies. Clearly, invcstment in power-generating facilities 
in the micl-sixties con[irms the above mentionecl impression of 
continuecl government investment activities even during Lhe 
sLagnation of the micl-sixLies. On the other hancl, as can also 
be noLecl in Table 9, investment in the Petrobr:is ente1·prises showecl 
a vigorous recovery only at the em! of Lhe sixties. 

ln Table 10 anothcr cstimale is attemptccl in quantifying 
investment activities of governmcnt firms, anel comparing Lhem 
Lo those of the private sector. The growLh o[ the value o[ fixecl 
asseLs of government anel privaLe (irms, correctecl for price 
changes, was calculalecl from balance sheet daLa. These data 
shoulcl, o[ course, be usecl only as indicators of the growth of 
procluctive capacity. Negative values cio not necessarily mean decline 
in procluctive capacity, but these are usually clue to acljustments 

�a It will bc notcd in Tablc 9 thal lhe rale or grow1h of invcs1mcn1s in powcr 
gcncra1ion rcachcd vcry high leveis in lhe mi<l-sixties. 
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in lhe valmuion of capiLal at a slower r:ue than the wholesale 
price increase for incluslrial proclucts. Negative or low positive 
growlh rales inclicate lhe probabilily of a small increase, or 
none, in procluctive capacity. The evidence suggesls lhat since 
1968 Lhe rale of growth of investmenls macle by the government 
directly and by government firms has Icei that of most other 
sectors. lL is even possible that these figures are undereslimates 
for government finns. For instance, Table 9 shows exceptionally 
large increases in Pelrobr:ís investment activities after 1969, 
while the growth of the value o[ fixed asscts in the years 1967-1971. 
as shown in Table I0b, was only 7 .5% per year. ln all 
probability one can assume a lag in Lhe incorporation o[ new 
capacily under conslruction into the haJance sheets o[ [irms. 

From the eviclence avilable, one can reach Lhe following 
tentative conclusions: throughout the sixlies, and at an 
acceleratecl rate in the late sixties anel carly seventies, there was 
a vast expansion o[ government power-generating firms. During 
the micl-sixties thc governmcnt was engagccl in feasibility studies 
for cxpancling and modcrnizing the transportalion network, anel by 
thc late sixties vast invcstmenL programs were started which 
conLributed to the boom periocl. Moclernizalion anel invesunent 
expendilures also began in Lhe lale sixties in such 
government-dominaled scctors as petrochemicals anel mining. 
Studies of and debate over Lhe cxpansion of thc steel industry 
lasted a Ji11lc longer than in some o( lhe other governmenl-clominated 
sectors, anel it was only in lhe carly seventies lhat Jarge loans 
from intcrnational instillllions for steel expansion were macle . 24 

This explains the low rate of growth of stcel capacity expansion 
in Table I 0b. Finally, the contribution of housing construction 
financed through Lhe govcrnmcnl BN l-1 was another contributory 
factor to lhe rapid growth lrend. Unforlunately no systematic 
data on housing construction are puhlishecl. Thc indirect evidence 
we have is the cnormous growth o[ BN l-1 financing, which 
grew from CrS 89 million in 19<i6 to about CrS 14 000 million 
in 1972. ln sum, there scems liLLlc cloubt thal a combination of 
the dircct government infraslructure invcsunent programs and 
the expansion of government firms, which are the largest in thc 
coumry, made thc public sector thc pace-sellcr for Brazil's expansion 
after J 968. 

2� The finl Jarge World Bank lo�n for stcel exp�nsion wr.s m�de in 1971-19i2. 
arnounting 10 US$ 192 rnillion, whilc the In1cr,,\m�rico111 Dcvelopmcnt Bank 
lent USS 128 million íor the cxpansion oi lhe 1hrce largc govcrnment steel 
finm. 
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4 . 2 - Consumer Durable Sector 

The second source of growth in the post-1968 period was the 
expansion of consumer clmable production. ln fact, glancing 
back at Table 2, it will be notecl that the rate of growth of the 
transport equipment sector was aheacl of ali other manufacturing 
sectors. The rapid growth o[ cons11mer durable production is 
also recorcled in absolute tenns for some individual products in 
Table 3. Finally, Lhe output expansion in this sector can be 
summarized with índex numbers for the automobile, c>lectric and 
electronic home appliances (196•1 = J00): 2G 

Automobile Production 

Electric Home Appliances 

Eletronic Home Appliances 

1964 

100 

100 

100 

1968 

149 

137 

185 

1972 (Oct.) 

360 

314 

399 

Despite the high growth rates of consumer durables, it would 
be erroneous to assign them a role equivalent to that of the 
government sector in the post-1968 boom. As will be notecl in 
Table 11. the share o[ transpon and electrical equipment in cotai 
value aclcled of the manufacturing sector amountecl lo only 

Table 8a 

Trn11spo1·tatio11 aml Comm1micatio11: Projccts and Loa11s 

Fcus,hility Studics Loans (USS MillionJ 

Pcriod N." oi Projccts Year IDll Period World Bank 
----

1964-1965 8 196(1 25.6 
1967-1968 4 1968 25.0 
1968-1969 6 1968-196') 28.0 
1969-1970 40 

llJ70 35.7 
l'J70-l<J71 40 l<J71 47 .J 1970-1')71 45.0 
1971-1972 65 llJ72 40.0 1971-1972 19:!.0 

Sourcc: Panial ,nformation rcc.:ived r"rom 1he Dcp:irtamcnto Nacional de Es1mdas 
de Rodagem of thc Mmis1.:rio dos Transportes. lhe Minis1êrio do Planeja­
mento and the Agcncy for ln1emu1ional Developmcnl. 

:m From Danco Ccn1ral <lo Brasil, Boletim 8 (Fcbruary 1973): 134. 
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Table 8b 

Elcctric Energy: Loans 

World Bank AID IDB 

Period USS Million Ycar USS Million Ye:ir USS Million 

1962 20.2 
1963 22.7 1963 13.3 

1964-1965 79.5 1964 48.4 1964 2.4 
1965 70.1 1965 25.5 

1966-1967 100.6 1966 21. O 1966 30.0 
1967 41.2 1967 34.1 

1969-1970 80.0 1969 27.4 1969 56.4 
1970-1971 70.0 1970 30.8 
1971-1972 60.0 197l 2.5 1971 70.1 

1972 57.2 

Sourcc: Sarne ·as Tablc 8a, 

Table 9 

Rate of Growth o/ Investment A,;tivilies o/ Governml!nt Enle1·prises 

Period 

1964-1965 
1965-1966 
1966-1967 
1967-1968 
1968-1969 
1969-1970 
1970-1971 

Powcr Gcncrntion. 
Transmission and 

Distribution 

n.:i. 
n.a. 
26. l 
15.1 

5.2 
9.1 

26.1 

Petrobrás lnvcstment in 
lnvestment City Gas 

in Fixcd Production 
Capital 

2.8 - 25.7
21. 5 - 24. 3
14.8 188.5
14.8 83.8
31.4 - 24.2

155.0 38.2 
123.5 122.8 

Source: Cakulated from Luiz Octávio Souza e Silva "' t1l .. "Pitnornma Glob,il da 
Energia no Brasil, 1964-1971" (mimeo., Rio de Janeiro: IPEA/INPES, 1972), 
pp. 45-46. 

14.8% in 1969. However, the share o( manufacturing sectors 
directly dominated by government firms or affected by Lhe 
government investment activities (nonmetallic minerais, melai 
products, machinery and chcmicals) was 33. 5%. It would thus 
seem in order to assign 10 tbe growth consumer durable goods 
production a role secondary to that o( government in tbe 
post-1968 period. 
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Table !Oa 

Rate of Growt/z of Pmduclive Capacity of Govemmenl and 
Priva/e Enlerp,-ise 

Rate of Growth of Fixed Assets - Unacljusted 

1967-1968 1968-1969 1969-1970 1970-1971 

Fixed Assets of 31 
Government Firms 10.7 30.2 23.4 23. 1
Total Fixed Capital Formation: 23.S 9.7 n.a. n.a.

Government - 1.5 S0.8 n.a. 11.a.
Entc"rprises 34.8 - 3.8 n.,I. n.a.

Source: See Tablc I0b. 

Table IOb

Amrnal Rale of Gmwlh of Adjusled Fixecl Asseis of lhe 10 Lm·gest 
Government Finns and Selectell Private Ente1·p1·ises, 1967-1971 

Petrobrás 
CESP 
Elctrobrús 
CEMIG 
CI-IESF 
COSIPA 
CSN 
USIMINAS
Furnas

Govcrnmcnt Firms 

Cia. Vale do Rio Doce

Avcragc 

7.5 
28.S 
54.3 
31. 1 
37.1 
4.1 

21 . .4 
3.3 

19.2 
21. 9 

24.4 

Priv:itc Firms 

Light S.A. 
Volkswagcn 
General Motors 
Ford 
Cia. Belga Mineira 
General Electric 
Klabin Cel. 
1 nú. Vi li ares 
ltaú 
S.A. White Martins 
Votorantim 
Brahma 
Nova Am�rica 
Cobrasm.i 
Rhodia 

19.7 
49.3 
18.6 
41. 1 
,1.4

.4 
12. 1
21. 7 
12.5
10.2
46.4
14.6
14.3

·- 12.9
52.3

Source: Calculatcd from balance sheet data publishcd ycarly since 1968 by the maga­
zine Vi.«io in its October special issue entilcd ··Quem é Quem m1 Ecoaomi.l 
Brasileira". To determine lhe ch:ingc in thc real ,·alue of lixcd :issets. thc data 
were adjusted by thc FGV wholesalc pricc índex for industrial products 
(1965-1967 = 100). Data for 31 governmcnt cntcrpriscs in Table I0a were not 
adjustcd for ch.mges in lhe valuc of asseis duc to inflation; thesc eh:mgcs 
are includcJ in the valuc lixed asseis for cach vc;1r. l11 Table I0b thcsc adjust­
mcnts wcre made for ali govcrnmcnt lirms and ali privatc lirms cxccpt lhe 
starrcd companies. Adjus1cd data were kimlly furnishcd by Luiz Guilherme 
Correa l-lctlenlrnuscn of lhe Centro de Estucios Fiscais. FGV. Rate of growth 
oí total lixcd capital formation and real G DP are takcn from Co11j1111111rn 
En1110111in1. 
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Table 11 

Scctoral Distribution o/ Jlalue Addcd i11 Maiiufactttring, 1969 

Sector Sector 

Nonmetallic Minerais S.8 Pharm.1ceu1ic.1ls 3.9 

Metal Products 11.4 Cosmc11cs 1.6 
Machinery 60 Plastics 1.8
Electrical Equipmcnt 6.2 Tex11le� 10.1
Transpor! El1uip111c111 8.6 Clothin� and Shoes 2.8 

Wood Producls 2.6 Food r·roducts 12.9 
Fumiturc l.(, llc\'Cr.11,!e, 2.7 
Papcr Prnducls �.6 Tohacco 1. 5
Rubhcr :md Producls 2.6 Pnntin� :md Pubhshing J.O
leather Products .6 i\-lisccll:111eo11s 1.9
Chcmic:11s lll � 

To1.1I 100 .O 

Source: C:1kula1ed from I BG E. Pmdur,i" /11d11.,·tr111/. 1969. 

The source of clemancl for these goocls can be found both in 
lhe high rate of growlh of lhe income of upper-income groups 
(not only propeny owners, but also thc small skilled labor 
Corce), especially in the late sixties, anel in lhe rapid growth of 
consumcr creclit, which was macle possible by the various reforms 
in the country's financial markets. Finance companies, which 
accountecl for most of the consumer creclit, experiencecl large 
cxpansion in thc late sixties. ln 1966 their loans amounted to 
about 8% of the financial system and by 1972 they hacl grown 
to almost 13%. 

Available evidcnce suggests that the high rate of output 
in this sector was at first basetl on the substantial amount of excess 
capacily which existed in the micl-sixties. For example, in 1965 
the consumcr durable goods industry was operating with about 40% 
of exccss capacity . �0 Thus, production for at least the first two 
years of the boom was baseei on the greater utiliza1ion of existing 
capacity. lndirect evidence for this can be founcl in Table 5 by 
examining the net in[low of foreign direct inveslment, since 
many firms in the consumer durable sector are owned by for<:ign 
r.ompanics and substantial expansion of facilities would be
associatecl with increased capital in[lows. It will be notcd that the
yearly rate of capital inflow clid not rise until J 969. The average

20 ,verner Bacr and Andrca i\!ancschi. --1mport-Substi111tion, Stagnation, anel 
Structural Change: ,\n Intcrprctation oí the Brazilian Case,"" The ]011rnal o/ 
Developi11g Art!nJ 5 (Janu:iry l!lil): 180. 



yeal'!y rate of inflow in Lhe period 1965-1969 was 8'1 million dollars. 
ln 1968 only 63 million dollars of direct inveslment capital entered 
Brazil. This more Lhan doubled in the following year and 
remained at high leveis Lhereafter. It woulel thus be safe to 
assume that in 1968 anel 1969 capacity was expandeel only slightly 
(assuming it takes some time for the capital inflow to be 

translateel into investment acLivities) . From 1970 on, however, 
both continued procluction increases anel capacity expansion in 
the consumer elurable secLor gave impetus to Lhe economy. 

4. 3 - Other Sources of Growth

It is our impression that the government and consumer elurable 
sectors provide Lhe principal explanation for the high growth rates 
since 1968. Other sources of growth are relaLively minor in their 
impact anel rather complementary in nature. The already mentioned 
tax incentives useel to stimulaLe investment in cerLain 
geographic:il areas (SUDENE Article 34/18 being the best known) 
anel certain favoreci sectors (such as tourism anel exports) no 
eloubt also contributed to the national growth rate. However, as 
we already mentioned for the case of expons, the relative impact 
of these sectors was slighL in comparison to government investment 
programs anel consumer elurable (especially automobile) 
proel uction. 

5 - EVALUATION 

Since it will take a few years (until more information is available) 
to be ablc to proviele more elefinitive analyses anel interpreLations 
of the boom which starteel in 1968, we shall end our paper by 
raising some qucstions which might contribute to a research agencia 
on the rccent Brnzilian experience anel proviele some fooel for 
thought which might lend us to reexamine the pnrndigms within 
which many of us opernte. It is our imprcssion that the contributors 
to the literaLUre on the rccent Brazilinn elcvelopment can be 
dividccl into two groups: Lhose who view the country's high 
growth rates since 1968 ns a natural ouLcome of the rationalization 
of economic activity through Lhe builcling of a modem capital 
market anel financial instruments,27 anel those who concentratc 
on the sacri[ices maele by the lowcr-income groups anel on the 

:!7 Scc, for cxamplc, i\-1:\rio 1-1. Simonscn, Brruil 2002 (Rio ele Janeiro: APEC 
Editor:i S.A., 19í2). chs. 2 :mel �-

31 



long-term viability of such systems . 28 lt is possible that although 
both groups have macle contributions in drawing attention to 
important aspects of the recent growth experience, they each 
presenteei a partia) picture anel thus prevented us from gaining 
a full unclerstancling of the post-1968 trend. This becomes 
eviclent when one consiclers that the role of the state, which was 
cliscussecl above at length, was almost entirely neglected in the 
literature. 

a. What Is the Esse11ce of Lhe Brazilia11 Model? The
uniqueness of the Brazilian experience since I 9(i'1 lies in the free 
manipulation by technicians, backecl by a strong government, of 
an economic system which is dominatecl by the stale, but which 
allows for a sizeable private sector. This manipulation was possible 
because o[ the existence of strong anel stable governments which 
ensured that economic policies were fully carr iecl ou t, regarclless 
of side-cffects they woulcl have on various economic groups. If we 
add to this the large geographical, population anel natural 
resource base of the country, it is hard to see why high growth 
rates were not achieved. 

b. How Adequate Is the Co11tent of Braúl's Growth? Many
analysts of the Brazilian experience are uneasy about the content 
of the growth which has taken place. Thcy argue about the 
advisability of producing many luxury consumer durable goods in 
a society whose per capita incarne was still below USS 500. 

Even if one accepts this critique, it would not be a 
condemnation of the entire recen t Brazilian growth experience. 
As we have seen in this paper, much of this growth was due to 
the expansion of the country's electric-power capacity, road 
network, urban rapid-transit systems, basic industries, housing, 
etc., which provide the base on which ,o build a growing 
industrial society. One assumes that this aspect of the country's 
growth content would be fairly exempt from criticism, unless onc 
places no premium on current savings for future consumption. 

lt is more clifficult to defend consumer durable goods. To the 
the assertion that their production creates employment, onc could 
easily anwcr that goods for the masses can be produced in a 

2� Maria da Conceição Ta,·ares, Da SubJliluiçiio de lmporlaçõeJ ao CafJilalirn10 
Fina11ceiro (Rio de Janeiro: Zahar Editores, J!Ji2); Edmar L. Bacha, "Sobre a 
Din:lmica de Crcscimcnlo da Economia Industrial Sul.,desenvolvida" (mimeo., 
Uni\'crsidadc de Bra,!lia, Departamento de Economia, 197g); Celso Furtado, 
And/iJe do "Moe/elo" nra,ileiro (Rio de Janeiro: Civilização Brasileira, l!J72); 
anel Paul 1. Singer, O "/Ili/agre Brasileiro": Causas e Co1ueqü.!11cias 
(São Paulo: Cadernos CEBRAP, l!J72). 

32 



more labor-intensive way. However, a defense which some might 
call "mephistophelean", could be made on the grounds of 
technological progress. The production of automobiles, household 
appliances, etc., requires the clevelopment of the type of 
sophisticatecl industrial organization anel skilled labor force which 
might hasten the day in which the country will become less 
technologically dependent. 

e. Does lhe Concenlralion of lncome o/ lhe Lasl Decade Imply
a Permanent Dualism in Bmzil's Economic lncome Structure? It 
has been the contention of a number of writers (including the 
present one) that the concentration in the distribution of 
incarne will ultimately lead to stagnation since the small 
proponion of thc population in the upper parts of the distribution 
will not constitute a market large enough to sustain economic 
growth. It would seem that this argument does not apply to 
Brazil for two reasons. First, there is the size of the government 
sector which, if correctely manipulated, can keep growth going. 
Second, there is the size of Brazil's population. Even if 20% 
of the population receives 60% of the country's incarne, this 
rcpresents 20 million people, which is a large markct. 

It has thus been suggested that a new dualism is developing 
in Brazil, in which two socio-ecanomic groups will live 
side-by-side anel perpetuate themselves. This was coinecl as the 
"Belgium in India" situation, i. e ., a population of 20 million 
with a per capita incarne of over USS 800 (and the 5 million in the 
upper 5 percent with incarnes o( USS 3 000), while 80 million 
receive incarne below USS 300. Is this a permanent dualism? Or, 
assuming no drastic incarne redistribution policies by clecree, would 
the dynamism inherent in a market serving 20 million people 
graclually draw an increasingly larger number o[ the 80 million into 
the higher incarne society? Some have claimed that the need for 
skilled labor in the modem sector of the economy and the 
increasing educational expenditures oE the government will bring 
this about . 20 ln other words, the continuecl dynamism of the 
20 million population universe and increased educational 
expenditures will ultimately break this dualism down. This position 
has not, howevcr, been unanimously accepted by the profession. 
There are some economists who have cven argued and tried to 
present some evidence showing that ".  . . social background. is
considerably more importam as a detenninant of both eclucauonal 
attainment anel economic success than has been indicated in 

!!O L::mgoni. pp. 81-88. 
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recem analogous sLatisLical Lreaunents .... " ao Only further 
research will throw more ligln on these arguments. 

ci. Tlu: I11clcxcd Crcdil Puule. Ahhough the inclexed credit
instrumcnts developcd in Lhe sixLies werc the basis for the rapid 
expansion o( housing consLruction anel lhe buying oI consumer 
clurables, serious problems scem lo have clcvelopecl in debL 
repaymenls, especially in the housing sector. Eilher due Lo incarne 
growth of the clebtors lagging behind dcbt reacljustmems, or 
<lue to Jack of family expencliture planning (which woukl take 
into account increases in the money debt), a serious arrear m 
payments developccl in the early seventies. This places the 
policy-makers in a difficult position. Either Lhe inclexing 
mechanism will remain unalterecl anel debt deíault will cause 
housing evictions, or incarne will have to be redistributed 
through an inclexing mechanism which lags behind price increases. 
A similar situation migln some day occur in Lhe consumer credit 
markel. More data anel stuclies ,ire needed to examine Lhe 
dimensions of this problem. 

. e. Tlic Costs of Capital Marl:cts. Liule is known lo date 
on the bene(its anel costs of the elaborate financial mechanism 
1\."hich was erectccl in Brazil. ThaL is, whaL are Lhe benefits Lo the 
;ountry of using this mechanism in creat:ng clemand anel financing 
."or the acquisition of goods vs. the costs, i. e ., Lhe income earned 
by those who run the financial insLituLions? Two recent sLudies 
have thrown some cloubL 011 the bencíits oí the development of 
Brazil's capital markeL since 1964. Kenneth King has found Lhat 
moclernization of thc financial seCLor has ". . . succeecled in the 
sense Lhat iL is now much more complicated than it was in 196•1, 
but . . . increased sophistication o[ financial intermediaries has 
noL resulted in more resources heing caplllred for financing 
priva te investmenl . .. in rela tive terms .... Thc financial system 
was expensive anel ineffccLUal in 1964; in 1972 it is much more 
expensive an<l not much more eííicicnt." 31 ,.Yilson Suzigan and 
oLhers have found thaL the financial rcforms of Lhe sixLies did not 
havc much eífect on finns' financing ouL of rctaincd earnings. 
These have been anel slill remain rclatively high (averaging 48% 
in the period 1967-1970) . The only notablc ch:mge was Lhe 
sources of fin:mcing externai to the firn1, which became more 
varied with the multiplication of financial institutions. The latter, 

ao Samuel llowks, "Schooling anel lneq11ali1y fron1 Genera1ion lo Generation," 
Jormra/ o/ Po/ilical Economy 80, n.0 3, pi. 2 (May-Jnnc 1972): 222: anel 
Claudio de Moura Caslro, '",\s Desigualidades na Dislrilnrição ele Renda" 
(mimco., Rio de Janeiro: ll'EA/INl'ES. 1972). 

� 1 King. pp. 48-49. 
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however, served mainly to finance current procluction and 
consumption rather than investments. 32 

It is also not clear how useful it was to create incentives 
to invest in the stock market, which resulted in the phenomenal 
boom of 1970-1971 anel its collapse after micl-197 l. Some have 
claimeel that the slock market boom shiftcel resources away from 
more useful anel less speculativc sectors anel that the collapse was 
a setback to thosc who wcre hoping to develop a mechanism for 
increasing the savings capacity of the economic system. 

f. DejJe11de11cy. During the post-1968 boom the presence of
foreign capital has grown substantially. This is evident on the 
financial sidc from the growth of the [oreign clebt anel on the real 
side from the expansion of the procluctive capacity of foreign 
firms. Some critics have callecl attention to the fact that this has 
increasecl the depenclency o[ Brazil on other countries. The 
foreign debt recluces the government's political inelepenclence in 
elealing with creditar countries anel institutions, while the growth 
of fore:gn affiliates means that there is an increasecl dependency 
on foreign technology anel on clecisions concerning the way a large 
part o( the economy is run, i .  e. the way its resources are 
allocateel. Also, foreign firms tencl to introduce consumption 
habits which some believe are unwarranted in a relatively low 
per capita income country. 

Only further empirical stuclies can thrnw light on such 
concerns. Eviclen tly the clebt o[ llrazil is not as large as it at first 
seems when taking into account the country's reserves. Also, given 
the increasecl geographical cliversification of llrazil's economic 
contacts, anel given the nationalistic nature of the present regime, 
Lhe amount o( pressure which coulcl be usecl by creclitor countries 
or institutions is rather limitecl. As far as multinational enterprises 
with affiliates in Brazil are concernecl, these have such large 
investments in Brazil that the government is in a strong 
bargaining position to make chem do certain things cleemed 
beneficial for tlie country, such as increasing exports, 
increasing tcchnological research, etc. Only more research will 
throw more light on these issues. 

g. The Go11ernment or Foreig11ers? Some economists have
called attcntion to the fact that a trend observeel since the 
fiftics is becoming increasingly pronounced. The private Brazilian 
sector is relatively weak in terms of financial anel human 
resources anel is thus incapable of participating, to a large 

a!! Wilson Suzig:m, José Eduardo tle Carvalho Pereira, anel Ruy Aífonso 
G11ima1,,1es de Almeida. Fi11a11cia111e11to de Projetos I11dustriais 110 Bra.sil, 
Relatório de Pesquisa, no. 9 (Rio de Janeiro: ll'EA/INPES, 1972), pp. 364,66. 
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extent, in the most dynamic secLors of the economy, which requirc 
large amounts of resources and access to complex technology. 
Thus, Lhe choice for Brazil is increasingly beLween Government 
and. Foreign Enterprise. 33 This analysis rules out a number 
of other possibilities. For example, the growth of joint ventures 
bet'-veen foreign and private domestic capital, with the latter 
becoming gradually dominant. Or, the growLh of joint vemurcs 
between government and private foreign and/or domestic firms. 
These trends have become noLiceable in the early seventies and 
could well lcad to an industrial slructure quite differcnt from that 
known in the past. 

li. Are Co11ti1111ed Higlt Rates of Growth Possible? Assuming a
continued strong and stable government and favorable 
balance-of-payment conditions, Lhere is no neecl for growLh to 
decline. ln the firsl quarter of 1973 there exisLed enough basic 
projects to keep the economy going for many years at high 
growth rates: Lhe growth of power capacity was to be assured 
continuance with the announcecl project at Itaipu; the great steel 
e�pansion program only began in the early sevemies; the 
government road-building program was planned to continue into 
the micl-seventies; an insLitutional setLlement o[ some of BNH's 
problems would assure a continued housing boom; vast urban 
transportation (the São Paulo anel Rio subways) anel other 
infrastructure projects are to be continued inLo the sevcnties. 
ln the privale sector, planned capital spending programs also 
seemed to guarantec substantial growth into the mid-seventies. 

The only possible problem is the balance of payments. 
v\Thether the high rates of growth o( export earnings can be 
maintained depends, in pari, on factors over which Brazilian 
authorities have no contrai and, in part, on facLOrs over which 
they could have some influence. Of course, Lhe international 
price of raw materiais and Eood proclucts falis mostly 
in the former category. The exports of manufactured goods fali 
partially in the latter. 

Brazil is still a marginal participam in worlcl trade of 
manufactured products. ln 1970 its sharc of the worlcl markct of 
manufactures amounted to only . l % . However, as this share 
grows, Lhe possibility also grows of running into import rcsLrictions 
in client countries. Also, it was founcl in a recent stucly 3-1 that a 

33 Samuel A. Morlcy and Gordon W. Smith, "Jmporl S11bs1i1u1ion anel 
Foreign Tnvcslmem in Brazil," Oxford Eco110111ic Papers 2!1, n.0 1 (March 
1971): 120-!15. 

3-' Carlos ,·on Doellingcr et ai., Trausformação ,la I',-stn,tura das Exf,ortações 
Brasileiras, 1964-1970, Relatório de Pesquisa, no. 14 (Rio de Janeiro: 
IPEA/INPES, 1973). 
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large proportion of Brazil's manufactured exports consists of 
products which have shown the least clynamism in the internatioual 
market. Thus, future export growth will depenei on efforts 
beyond export tax incentives and perioclic mini-devaluations, 
which keep the cruzeiro from being overvaluecl. it will elepend 
on the capacity of Brazilian exponers to improve the quality of 
their proelucts, to offer generous credit terms to clients, anel to 
provide technical assistance for servicing goods exported 
(especially the more complex consumer goods anel capital goocls). 
lL will also depend on the willingness of multinational corporations 
with proeluctive facilities in Brazil to export an increasing 
share of their output. 

If export growth rates cannot be maintained, however, anel 
the current account deficit worsens, the foreign capital necessary 
to counterbalance this might not always be available anel the 
resulting balance-of-payments crisis might severcly constrain the 
further rapid growth of the Brazilian economy. 
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FOREIGN TRADE POLICY AND ITS 

E'FFECTS *

Carlos von Doellinger 

1 - INTRODUCTION 

During the last ten years, Brazilian economic policy has becn 
characterizccl by a rising "dcgree of openness" to foreign markets. 
ln this ncw context, thc guicleline has been export promotion, as 
opposecl to the introvertecl "import substitution" approach 
cffectivc in thc 1950's anel early l 960's. 

Thc ever-increasing neecl to export has resultecl from the 
pressing ncccssity to expand import capacity, as inclicatccl in 
the mid-1960's by govcrnmcnt cliagnoscs of thc Brazilian cconomy. 
Thcse stuclics concluclecl that the country's import capacity 
woulcl become the principal facLor limiLing thc achicvcmcnt of 
thc clcsirccl procluct growth rate . 1 Thc alterna tive to the 
nonexpansion o[ exports was seen to be the stagnation already 
initiatecl in micl-1962. 

Concomitantly, anel as an obvious corollary to the new foreign 
market approach, import restrictions were gradually eliminatecl, 
though Lhe first attem pt to rcduce tariffs substantially, in the 
1967-1968 periocl, fai Icei. Thc principie followcd thcrcaftcr was 
onc of "sclcctivc libcralization". Through variotis administrative 
mechanisms, the importation of capital goocls anel basic inputs 
was Lo be i ncreasingly facilitatccl. 

vVith regarcl to capital policy, the government sought to create 
legal anel institutional conditions favorable to increasing the 

• Thc prcscnl paper summarizes severa! chaptcrs of C. ,·on Docllinger, 
H. n. de Castro Faria anel L. Cascrla Carnlcanti, A Politirn Rrnsilt:ira dt: 
Co111ért:io Extt:rio1· t: Seus Efeitos, 1967-1!173, Rel:116rio ele Pesquisa, 
n.0 22 (Rio ele Janeiro: IPEA/INPES, 1974). 

1 A conclusion which was consielcred in thc guielclincs of lhe 
Plano Estl'nlt'giro de Dt:se1111olvimc11lo o[ thc Costa e Silva governuumt. 
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inflow of such resources, for these were considerecl not only 
additional foreign reserves but added real resources as well. It 
can be observed from a reading of the 1964-1966 government plan 
(Plano ele Ação Econômica do Governo - PAEG), for instance, 
that given the precariousness of the domestic capital market at the 
time, such resources were considered fundamental to the 
reactivation of the Brazilian capital formation process. Later on 
(1972), the government woulcl reaHirm the important role playecl 

by foreign resources in the Brazilian economy. 

The basic principie governing trade policy was diversification 
of exports in terms of products and markets. Accordingly, 
incentives were created to enable Brazilian products to compete 
on the international market. Jn practice, it proved possible to 
increase the profitability of export activities as well as the degree 
of competitiveness , since the incentives granted dicl not lead to 
proponional demand-pricc reductions. 

The incentives established can be grouped as follows: 
fiscal, exchange, administrative (bureaucratic simplification) and 
financing (special financing favoring exports anel export 
production). Regarding the establishment of these mechanisms, 
two basic stages can be distinguished in an ex-post view: the 
:xport "tax-lifting" stage, roughly corresponding to the period 
1964-1968, and the export subsidy stage, beginning in 1969. 

ln the first stage, the government sought to remove the 
majority of heavy fiscal and administrative taxes levied on exports, 
and also tried, though in a faltering manner, to adopt so-called 
"exchange realism" through periodic devaluations of the cruzeiro. 
At the sarne time, subsidies to various types of imports were 
eliminated. Thus, this stagc might best be consiclered as that 
in which distortions and anachronistic situations ,vere eliminate<l 
in arder to adjust to the new economic realities. 

A!; of 1968-1969, the export policy was improved through the 
adoption of two mcasures: (1) the establishment of the so-callecl 
"flexible exchange rate", in fact an ever-declining exchange 
rate due to the chronic inflation, and (2) thc creation of effective 
subsidies to manufaclUred cxports, grantecl by the government 
act on fiscal credits decreed in March 1969. Thereafter, fiscal 
credits anel incarne tax exemption, allowing cost recluctions and 
generating appreciable profit margins, resulted in a growing sharc 
of exports in total industrial output. 

This reinforcing of the policy was in great part motivated 
by the apprehension that the capacity to import would not be 
sufficient to recapture the high incarne and investment growth 
rates. At the sarne time, the accruing of other benefits to be 
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derived from greater participation in international trade was 
sought: new invesunent opportunities, better allocation of resources, 
anel increased business efficiency. Agricultura! exports, even of 
nontraditional products, were not directly considered in the 
incentive policy established. Nevertheless, this sector profited 
from the favorable international market conditions existing after 
1967, en joying signific;int price increases on products such as 
sugar, soy, beef, corn, fruit juices anel cotton. 

2 - EXPORT POLICY: A REVIEW 

Before analysing the results of foreign trade in recent years, 
it is worth reviewing the post-war development of Brazilian 
export policy in order to acquire a comprehensive view of the 
current situation. The trade policy of the last IO years is a 
perfect antilhesis to that in effect prior to 1964. Until then, the 
single concern was to avoid substantial declines in foreign 
exchange revenue through measures that affected only certain 
exportable primary proclucts, especially coffee. The solution of 
problems arising from the balance of payments was left to the 
"import substitution" mechanism. 

As of 1964, however, the policy was reoriented so as to give 
more emphasis to export promotion. This new procedure has been 
progressively strengthened through the implementation of 
incentive measures. The results have been remarkably profitable. 
Whereas the average annual export growth rate did not reach 
l. 2% between 1947 and 1963, characterizing a poor performance
cven if compared to less developed countries, it rose to 15 . 8% in
the next 10-year period ( 1964 to 197 3) and to 25% between 1967
and 1973. It was in this last period that the most important fiscal
incentives to exports were established. These figures suggest that,
contrary to previous belief, the economic system had the capacity
to respond to the incentives offered.

2 .1 - The Post-war Foreign Exchange Policy 

It can be argued that the 1946-1953 period was the most 
cliscouraging one regarding Brazilian export policy. The 
nomraditional proclucts, which constituted a major item on the 
export list cluring the war, were especially affected. Fabrics, for 
example, represented more than 20% of total exports in the 
1943-1945 period; by 1953 they accounted for only I .4%. The 
decision to maintain the exchange rate at the 1937 levei 
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(CrS O. OI 86 per USS 1.00) , notwithstanding thc alreaely 
substantial national currency deterioration resu lting from 
inflation, was greatly responsible for this outcome. ln 1953 this 
rate represcnted, in real 1crms, less than 52% o( its value in 19•16. 

However, the coun1erincentive representeei by lhe decline of 
the real exchange rate was compensatecl for by foreign clemand, 
which increasecl rapiclly once freecl of wartime restrictions. ln 
acldition, in the early l 950's Lhe Korean war contributecl to 
appreciablc price increases on primary proclucts. Thus, in spite 
of the cliscouragcment to export cliversification, :m 
average annual growth of nearly 5% was sustained between 1947 
anel 1953, baseei on coffee, sugar, couon, woocl anel other 
primary proclucts. However, manufacturecl goocls were gradually 
clisappearing from the export li-.L 

As to exports, it can therefore be said that the foreign policy 
of this period was the most clisastrous in rccent Brazilian 
economic history. lt was as a consequence of the Iixed exchange 
rate, observecl for approximately nine years, that exports came to 
concentrate on coffee anel other primary proclucts. By the 
mid-1950's, when the in1ernational market was cleveloping in an 
increasingly less favorable manner, the delayed effects o[ this 
policy began to be felt. Green coffee, which hacl accountecl for less 
than 35% of exports in 1945, accountecl for 71 % in 1953, renecting 
a clepenclence that has existecl ever since. 

2.2 - 1953 to 1963: 10 Years of Decline 

The tanly exchange re(orm at the encl o[ 1953, establishing 
multiple exchange rates, exchange auctions, anel export subsidies, 
failecl to modi[y substantially 1he already clownward trend. \.Vhile 
worlcl tracle expanclecl an average 6% annually hetween 1953 anel 
1963, Brazilian exports clcclined a11 average .9% per year despite 
successive readjustmems in Lhe exchange rate anel subsidies. 
These readjustmellls graclually increasecl thc real value o[ the 
establishecl exchangc rate (inclucling subsidies) until it reached, 
in 1960, the 1946 levei. 

According to cconomic stuclies of 1hc period, the decline in 
exports was clue to unfavorable intcrnational market conclitions, 
given the low income elasticities ancl the rcclucccl pricc3 o[ 
clemand for primary proclucts. ln fact, lhe market conclitions clicl 
exert pressure, bu1 this was harclly a novelty. The share of primary 
proclucts in international tracle clroppecl from about 50% in the 
micl-l950's to less than 35% 10 ycars )ater. Yet, even assuming the 
complete impossibility of diversifying lhe list in favor of 
manufaclurccl goods, cliversifica1ion in thc clircction o[ other 
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primary proclucts should have sustained an expansion of at least 
2% per year, which was Lhe average growlh rale of the Brazilian 
agricultura} sector. 

By 1957 Lhe government was alreacly aware of the neecl for a 
fundamental change in ils policy guideline. The creation o[ a 
federal commission in charge of promoting exporls (Grupo de 
Trabalho de Fomemo às Exporlações - FOEXP) atlests to this 
awareness. The suggesLions o[ this commission, however, were 
conservative in scope anel ncver implemented. But in this same 
year was cnacled what was perhaps the [irsl legal resolution to 
reduce export duLies on manufacturecl proclucls. IL established the 
clraw-back regime, which allowecl tax exemplion on importecl inputs 
used in manufactured exports. The resolution was included in Lhe 
Import Tariff Law. Although inoperative until 1961, when it 
began to be applied occasionally, this mechanism, togeLher with 
the 1960 consumption tax (the current federal value added tax 
IPI) exemplion for exportecl manufacrnres, formed the embryo 
of Lhe fiscal incemive program establishecl in 1964. 

2. 3 - The 1964-1968 Export Policy

As of 1964, Brazilian foreign tracle policy began to follow a 
new approach. ln addilion to the periodic foreign cxchange 
devalualions (replaced by the "[lexible exchange rate policy" 
in 1968), the government encleavourecl to reduce Lo the minimum 
the frequent obstacles lo anel Lhe heavy duties 011 cxports. These 
obstacles were principally in the fiscal anel aclministrative areas. 

Most of the measurcs adoplecl were baseei on suggestions 
which a group of exporters made, officially, Lhe year before. 

The main incentives graclually introducecl between 1964 anel 
1968 can be brie[ly described as follows: 

Fiscal Incentives 

i) ln June 1964, two new measures were acloptecl in the
clraw-back regime: automatic exemption from import
dmics, anel refund of duties already paid.

ii) On November 30, 1964, cxpon stamp tax exemption
was established.

iii) On this same date, total exemption from the consumption
Lax (the cunent JPJ) was reconfinnecl anel simplified.

iv) Jn June I 965, an income Lax exemption mechanism carne
into effecL. Each firm is allowecl to deduct from its



incarne tax due a proportion equal to the s!1are of 
cxports in its total output. Although this measure 
should have been temporary (it was to remain in 
effect only until 1968), it has been cleferrecl until it has 
become nearly permanent. 

v) The state sales tax on exports was not waived until
1967. ln 1965, the government had already defined
the states· rights to Ievy taxes, limiting taxation on
export products to the state o[ origin. On the other hancl,
severa! states agreed to exempt manufactured products
{without extencling exemption to the purchased raw

materiais) ; these included major exporters such as
São Paulo, Minas Gerais, Guanabara, Rio Grande do Sul
and Pernambuco. ln 1967, the state value added
tax (ICM) was substituted for the state sales tax
(IVC), and exemption from it carne to be determined

by the Federal Constitution. Although this applied
only to manufactured exports, severa! states once
again gradually exempted primary products from such
taxes: Rio Grande do Sul, São Paulo and Minas Gerais
headed the list. The exemption from Lhe state value
added tax on raw materiais was to become eCfective
only three years !ater, after agreements had been
rcached betwcen the federal and statc govcrnments.

vi) Thc export taxes still in force were abolished, in
practice, only in 1966.

Bureaucratic Simplification 

Attending to Iong familiar demands, the government introduced 
extensivc reforms in the administrative areas Jinked to exports. 
The mam steps taken were: 

i) Centralization anel sim plification of administrative
procedures, and

ii) Elimination of "visas".

Q11a11litalivi: Limitations 

Although appearing sporaclically aher I 964, especially with 
reference to beef, quantitative limitations became Iess frequent 
in this period. The rationale for lifting these was that the 
domestic market supply should be guaranteed by production 
increases and not by export restrictions. 
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Credit Incentives 

The a-edil system is baseei on Lwo principal measures: the 
financing of export procluclion, anel the financing of cxport 
activity proper, which benefits the foreign importer. ln lhe first 
case, the interest rate on funds offered is highly subsidized: 
8% per year, in nominal Lerms. ln the second, the funds are 
offered at the international market interest rate levei anel, 
currently, at 10-year terms. 

Other Incentives 

i) Setting up o[ credit insurance for exports;

ii) Special priority to approval of industrial projects
viewing exports on the part of government, executivc
anel financial agents;

iii) Promotional campaigns to direct the procluctive system
towards the (oreign market, as well as to make the­
community aware of the pressing neecl to increase
exports.

The highly favorable international market, which in this 
periocl expanclecl at an annual average of 8. 0%, anel the 
developmenL of the clomestic procluctive system must not be · 
unclerestimated. Nevertheless, it is reasonable to creclit the major 
part of increasecl Brazilian exports, especially of manufactured 
proclucts, to the effectiveness of the incentives acloptecl. Total 
export growth averagecl 7. 2% yearly (opposecl lo the decline 
experiencecl up lo 1963), while industrial export increase 
reachecl an annual average of 18. 7%, as shown in Table 1. 

Table 1 

Brazilian Exports, 1964-1968 

To1:.il E:xporls lnJu•1rio1l GnoJ<ii C"oíl'<e 

USS Mollion USS Million -� in To1;1I USS Milfüin � .. in Toull 
____ .., _____ -

1 42Q NO I.U 051 9.' 757 78H S).O 

1 595 47q 20:4 Ili 11. 7 706 7'l7 -1-1.) 

1 741 -1-11 lkk 310 IO K 79S KJ9 4l. 7 

1 r,5) 7ll 2-1-1 816 14 � 70-I 4'lK -12.6 

1 KKI .144 263 931 14.0 77S 114 41.2 

Sour..:.!: C1rlo-.; \·nn l>ndlin�cr ,., 11I. rr"mfnrmu,,Jo ,lo C-\1r11111rn ,leu f:,·rnrwr,;,,,•, Brr.1.11/l'imi. JW..,.JV7rl. Rcl.1-
Il,rio J..: r\,�UIS.I. n .. 1-1 (Riu Jc J:m�ir'l'l: ll'l:1\ INPES. 197JJ. 

original-li 
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lt is wol'lh memioning Lhat tolal exporls increased despite 
the clecreasing share of coffee, whose tracle revenue remained 
relaLively conslanl. As a consequence, Lhe export list becamc 
more diversified, mainly in the direcLion of induslrial goods. 

2. 4 - Strengthening Export Incentives

ln Augusl 1968, a new exchange rale adjusLment system was 
adopled. This sysLem, which established more [requent 
devaluations of Lhe domeslic currency (generally every ,JO to 50 
clays) , permiuecl prompt readjuslmcms o[ Lhe exporter's revenue 
in real Lerms, and gavc Lhe government a better policy instrument. 
Officially known as Lhe "[lexible exchange rate policy", this is in 
faCL Lhe so-called "crawling-peg'' exchange system. 

Imporlalll addiLional fiscal incentives appeared in early 1969; 
Lhese, known as "Lax credits", eventually aclecl as veritable 
subsidies Lo Lhe expol'lal:on of manufactures. ln ::;ccordance, 
the firm is allowed Lo declucl [rom ils federal value aclded Lax 
(IPI) due an amount corresponding to the manufactures 

exponecl.· This deduclion, or credit, is computed on lhe basis 
o[ lhe FOB ,•alue of lhe expons anel according LO a maximum lax 
rale of 15%, The credil surpluses, i[ any, can be trans[erred either 
to ]ater fiscal periods or lo olher :ndusLrial units of the exporting 
[irm. The IPI credit is also granted on raw anel packaging 
materiais (except Lhose importecl) used in Lhe procluclion o[ the 
goods exponed. 

ln early 1970, agreemenls belween the federal and slate 
governmenls resullcd in Lhe graming o[ similar credils in 
relaLion Lo Lhe slatc value addcd Lax (ICJ\ol). 

ln Lhis way, cxporters of indusLrial producls benefilcd from 
cxemplions anel Lax subsidies. Estimales indicaLed that [ull 
utilizaLion of Lhese incenlives would enablc exporlers to place 
their goods abroad at FOB prices 40% Lo 60% lower than Lhose 
of Lhe domestic market. 2 The profilability o[ cxporls would thus 
bc guaranlced. 

The produclive sysLcm once again provcd to be highly clastic: 
LOLal export growLh reachecl 28% per year, ,vhile industrial 
product cxpons rase Lo an annual avcragc of 53%. This resultecl 
in greater clivcrsi[icalion o[ thc trade list, anel in a higher share 
of indusLrial goods in Lotai exports, as shown in Table 2. 

!! Sce Carlos von Docllin11cr �I ai., Exporlaçéfrs Dindmicas Jl>'asileiras, 
Relatório de Pesquisa, n.0 2 (Rio de Janeiro': IPEA/INl'ES. 1971). 
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Table 2 

Brnzilian Exporls, 1969-J9iJ 

To1:1I Exr,orti lnduslrfal Good� Coílcc 

\'car 

USS Milhon USS Million 
. • in ToUJI USS Million • • in Tolill 

1969 :? .111 360 IS.6 H46 J6 6 

l<J70 .2 n,, 5.27 19.:? �8.2 Jl.9 

1971 :? MH.2 6bJ 2].0 8:?J 2H.S 
1972 3 990 1 IH2 29.6 99R 2l .O 

1973 6 199 1 941 • 31 J 1 .24-1 20.1 

Soure!!'. Danco do l3r.1sil. C:1r1cirn de Cor.iêrcio Ex1crior DD;CACEX, Cmm·rdo E.."ttc•riurJu lJrusil, 1969-1973. 

The substamial increase in the profitability of export 
activity lcd to greater participation of Brazilian enterprises in 
the foreign market. Also, exporting was no longer thc privilcge 
of a few large companics, the majority of which used to 
consider foreign traclc as a marginal activity. Table 3 illustrates 
this dcvelopmcnt (rom 1967 • to 1970. 

Thc participation of export firms rose substantially bctween 
1967 and 1970, not only in absolute tcrms (number o( exporters), 
but also in tenns of the percentage of exporters in relation to the 
total numbcr o[ industrial firms. ln l 967 only one in 20 firms 
was engagecl in exporting activities; by 1970 approximately one 
in five companies maintainecl such activities, anel the total number 
of export (irms hacl quadruplecl. 

Apprcciable increases were also observecl in ali procluct 
categories, the i ncrcase in "Equipment anel Vehicles" bcing 
outstanding. '\,Vhereas almost half the manufacturers were also 
cxporters in 1970, lcss than one-sixth had solei to (oreign markets 
in 1967. These results inclicate that the export promotion policy 
did in fact attract a significant number of industrial proclucers 
over a short periocl. 

2. 5 1973: lnvestment Incentives 

Despitc the exccllent results attainecl in- thcse years, 
apprehension remained as to the long-tenn business altitude. For 
this reas::m, toward the em! of 1971 the government oHered new 
incentives to stimulate invcstments in exportablc production 
activities. These were intended Lo make the entrcpreneurs consider 
the foreign market in their decisions to expancl productive 
capacity. 

l t was therefore established in September 1971 that
manufacturers could import, free of tax, inputs in amounts up to 
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10% of their previous year's export i11crcases. Such imports would 
no longer be subject to lhe restriclions imposed by the "law of 
similar producl", which forbicls lhe importation of .certain goods 
also procluced domestically. This exemplion differed from the 
draw-back in that the inputs imported would not be bound to 
export transactions. 

Table 3 

Export o/ Mmm/actured Products: Participation of Firms, 1967 
and 1970 

1 •)(, 7 1 ') 7 o 

Man11fü,1urc'1 N •• ,,r �l.rnufacturin� N." oi M;111uf;11:1uring 

Prnduch F1rms 1-"irm:,,; 

E,purlcr, T,,1,1I 1111�1 l.:\r,11r1cr, T,,,�,I 
11, .�, 111 C-ll (5) 

--------- -----

( 'hcmiLal Pn1tluc1s IW � 5;1 ,, .. \ �til � ,,-15 

L4uipn1cnt :md \'dudó .j�(I � 5�(, 16 .j 1 1 ,,5 � 5-1� 

'.\l:mufocl1m:s 
l'l;.1ss11ii:,I ;l�c,1n.l1n� 
10 R;iw Ma1crial :U:! ., �.,x ,. � -111-l 1C11175 1.1. ') 

�li:-.L·dlanl!,,u, �.,� 7 r,1; J � D.1 71170 

T,,tal 1 1-17 �I %0 5 � .j �•JJ " ISS ,�.-l 

It was in 1972, however, lhat new and outstanding incentives 
lo exporls were createcl. These incemives were intcnded to 
benefit national and foreign companies already active in Brazil, 
foreign companies that wantecl to "transfer" their operations to 
Brazil, and trading companies. The principal measures adopted 
were: 
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i) Incentives to expanel proeluclive capacity in order to
export. These incentives could be obtainecl through the
presenlation of a plan (10-year minimum term), which,
having been analyzecl by a special interministerial group,
might or might not be recommended to the Minister
o( Finance anel the Minister o( Industry anel Trade for
approval. The main benefits can be outlincd as follows:

a) Tax exemption on imporLs and on industrial
products would be granted lo companies whose
export programs hael been approved.



b) Such imports, o( raw materiais as well as equipment,
would not be subject to thc "law of similar product''.

c) The income tax exemption corresponcling to profits
on exportecl production, which had thus for been
established on a temporary basis, was rcnewed. ln
addition, the use of these excmptions as taxs credits
was authorizecl.

d) IPI fiscal credits could be transferred to the next
fiscal pcriod anel/ar member firms.

e) Thc additional incarne tax Ievied on profits remittecl
abroacl could be used as taxs creclits. These creclits
woulcl bc reckoned according to a systcm similar to
the one used to calculate the income tax exemption
mentioned above.

f) The companies taking advantage of the program
woulcl clearly benefit from all the export incentives
applicable to any exporting firm.

ii) Special incentives to transfer industries opcrating i11 other
cotmlrics to Brazil.

This incentive program was aimed at attracting 
foreign industries to Brazil, where they woulcl finei 
better conditions for competing on the international 
market. 

The procluctive capacity would thus be strengthenecl 
through the "importation" of complete industrial units 
alreacly in operation in other countries. These units 
woulcl not be subject to the "law of similar product", 
anel woulcl be exempt from import cluties anel federal value 
aclcled tax, provided their production in Brazil were 
essentially destinccl for foreign markets. Thcse 
exemptions would depenei on approval by the President, 
subsequen t to his conferring with the Minister of Finance 
anel the Minister of lnclustry anel Tracle. 

iii) Incentives to trading companies.

Until recently, almost ali industrial export transactions
wcre effected independem of trading companics. This was due to 
the Iimitecl export of manufacturcs produced by small-scale firms. 
Small anel meclium-size companies, in principie the ones that 
most needed intermediate trading channels, being unable to 
afforcl the additional invcstments indispensable to trading 
abroacl, had little knowledgc o[ the market. 

This situation has clearly changed. Brazil now exports 
almost l0% of its industrial procluction, com pareci to less than 
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2% five years ago, and significant economies of scale in trading 
are expectcd. The experience of other countries, especially that 
o[ Japan, offers :m imporlant lesson on this subject. It was the 
Japanese trading companies that offercd the leverage necessary to 
mobilize business for export aclivity. Seeking to profit from that 
experience, and considering the characteristics of the Brazilian 
market, the government decreed a law on trading company 
activities in the latter pan of November 1972. 

The main incentive given to such trading firms was the 
possibilily o[ deducting from taxable profits an amount cqual to 
the dif[erence between the value of manufactures purchased from 
producers and the FOB value in national currency of the sale o[ 
the sarne producls abroad. 

ln adclition, the government placed at the disposal of these 
firms special creclits for financing stocks purchased from produccrs. 

The government also assumed the responsibility of setting up 
an extensive chain of export warehouses to be used by the trading 
companies. 

3 - THE BRAZILIAN BALANCE OF PAYMENTS: 

1964-1973 

The extraordinary governmental emphasis given to trade 
policy, together with the results obtained regarcling cxports, 
might lead to the assumption that an extremely favorable 
balance-of-payments situation prevailed. ln overall terms, 
this was so; however, frequcntly changing and singular situations 
are to be observecl. Table 4 summarizes the principal Brazilian 
balance-of-payments accounts for lhe period 1964-197 3. 

The expansion of trade is immediately noticeable: exports 
plus impons reached USS 12 391 million in 1973, representing an 
average annual growth of approximately 19.3% between 1964 and 
I 973. During this period the average GDP growth rate was 8. 5% 
a year. These two rates of growlh yield a coefficient of 2. 3, which 
clearly indicates the recent tendecy to openness of the Brazilian 
economy. 

lmports increased an average 21 % per year, but exports grcw 
only 17 .5% per year. ln 1971 and 1972 this resulted in trade 
deficits, which had been unknown in recent 13razilian cconomic 
history. Further expansion of imports ,vas due both to the liberal 
policy adopted and to the strengthening o[ the economy through 
substantial increases in investments. 

It was 111 the "Services" account, however, that increasingly 
significant de_ficits were reckoned in the items o( "Capital
Incarne Rem1ttances", "Transportation", "International Travei" 
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anel "Government Transactions". The "Capital Income account 
was in deficit as a result of the massive inflow o( foreign capital. 
As to the remaining items, the deficits were due to the Jack o( 
these services in the country. 

It should be notecl, however, that the growing "Current 
Transactions" deficit was wholly financed by net capital inflow. 
Only in 1967 was a total deficit registered, but this was easily 
offset through the use o( Brazilian foreign reserves. 

During the periocl, net capital inflows wcre systemat:cally 
greater than the "Current Transactions" deficits, allowing foreign 
reserves to accumulate. Such a situation was naturally favorable 
to foreign tradc anel financing. It should be pointeel out, however, 
that these resen•es were accumulated at Lhe cost of increased 
indebtedness, anel not as a result of positive net "Current 
Transactions". ln 1972, for example, "Loans anel Financing" 
represented 84% o( the net capital inflow, anel in I 973 it still 
accounted for 76%. The consequence was the growth of the 
so-called "debt-service" (intercst anel amortization) , which may 
become a heavy burdcn if the inflow of funds continues to 
diminish, as observeel i n the last quarter of 197 3. 

Finally, it is important to note the substantial increase 
in Lhe inflow of clirect inveslments, especially in 1972 anel 1973. 
It appcars that in comparison to the trencl which hacl 
prevailed up to 1971, the Brazilian economy became more capabk 
of attracting risk capital. 

Thus, the equilibrium in foreign transactions has been macle 
possible not only by export expansion, but also through the inflow 
of financial resources anel risk capital. The importance of 
maintaining thc cxport drive becomes imperative. Exports shoulel 
supply the funds necessary 10 import goods anel services, as well 
as 10 pay for the "foreign debt service" which has accumulated 
in recent ycars. The following sections present a more cletailed 
analysis of the export structure anel export "growth sources". 
First, however, it woulel be interesting to examine the role of Brazil 
in today's international market. 

4 - BRAZILIAN POSITION IN THE 

INTERNATIONAL MARKET 

4.1 - Share of Foreign Trade in GDP

The effort madc to expanel foreign lracle has resulteel in a 
considerable elevation of the "degree of openness" of the 
economy. This coefficient, elefined as the ratio of the mean value 
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oI inputs plus exporls anel the gross domestic proclucls, rase from 
5. 2% in l 967 to 8% in 1973. Although the 1967 figure stands
somewhat below the average attained in the 1950's anel 1960's,
the consiclerable increase achievecl in lhe last five-year periocl
uncloubtedly reflects the new economic policy.

In lhe international context, however, the Brazilian coefficient 
srill appears rather low. Table 5 lists 25 countries that are cilher 
inclustrializecl or in an aclvancecl stagc of inclustrialization for 
which it was possible to calculate clegrees o( openness. Only 
three countries - the Unitecl States, l\-Iexico anel Pakistan -
presented lower coefficients than Brazil. 

Table 5

Dcgrccs o/ Opcnncss lo F01·cig11 Tradc, 19il

E,porl Impor! X+M 

Coun1ry GDP X M 2 
... (" .,.. .. 

( USS M,llion) !USS M,llionl ( USS M illionl GDP 

lJnitcd S1atcs 1 046 800 44 )37 48 520 4.4 
Un11cd Kingdon 140 745 22 340 24 000 16.5 
Austri;,1 16 k50 3 202 4 235 22.1 
llcl-Lux 23 218 12 391 12 855 5-U

Francc 140 697 20 594 21 322 14.9 
GcrmanJ 231 456 38 942 34 256 15.8 
lrnly 102 138 IS 102 15 959 15.2 
l·lolhrnd .16 631 13 919 15 458 40.1 
Norway 13 098 2 584 4 126 25.6 
Switzcrl,1nd 24 .138 S 823 7 330 27.0 
Canada lJI 928 18 310 16 818 19 1 
Jap.in 2JI 960 24 040 19 727 9.4 
Spa1n n 515 2 939 -1 942 10.5 
Turkcy 10 267· 677 1 171 9.0 
Auslraha 38 576 S 231 5 266 13.6 
Ncw Zcaland 6-191 1 35'1 1 346 20.8 
South Afric� lk 778 2 203 4 -136 17.7 
Argentina 20 300• 1 740 1 888 8.9 
Brazil 45 946 2 900 .1 707 7.2 
l\-lcx1co 36-161 1 501 2 407 5.4 
Venezuela 11 685 3 125 2 071 22.2 
Mal,1ysia 4 056 1 636 1 434 37.9 
Pakisl,m 17 014 666 1)17 -1.7 
Philippincs 6 129 1 10-1 1 315 19.7 
Thail.intl (, 883 833 1 287 15.4 

Sourcc lntcrnauonal �tonctary Fund - 1�1 F. /111,•r11a1io11al Financial Sta1istk.f 25
1 
various numbcrs 

(1972). 
• Es1imillc. 
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The average degree of openness for the 25 countries 
considered is 18 .3%, and 22% if only lhe industrialized countries 
are taken into account. The weightecl averages of these coefficients 
(using the GDP values as weighLs) are I O. 7% and 10. 6% for 
the 25 countries and the industrialized countries, respectively. 
Excluding the United SLates, the respecLive averages would be 
16.8% and 15.6%, 

It has been noLed that the largest countries, in terms of 
territory and population, presem lower degrees of openness. 
However, in view of the great variances observed in analyses 
based on cross-secLions, this evidence alone does not appear to have 
normative value. 

A probable increase in this coefficient is foreseeable for 
the near Iuture in Brazil, given Lhe rccent tendency of the 
country's foreign trade to grow Ias ter than its GDP. 
Nevertheless, the openness of the Brazilian economy is still 
below the average world standard. 

4. 2 - Brazilian Share of World Exports

The Brazilian sl1are in total international exports has remained 
fairly constant. ln I 972 this share was . 9%, the sarne it had 
been in 1964 and 1967, and the figure can be taken as the 
average for Lhe 1964-1971 periocl. 

Table 6 shows Lhe annual development of world exports 
since 1964. It can be noted that growth was clearly led by the 
industrialized countries, which controlled 74. 4% of world trade 
in 1973 .3 

The performance of Latin America was poor, even in terms 
of developing countries. ln contrast, the growth performance of
Brazil attained a levei equal to that of the industrializcd 
countries. 

5 - THE COMPOSITION OF THE EXPOR T LIST 

The analysis in this section refers only to 1967-1973. the period 
during which the Brazilian economy began to produce 
its most significant post-war results. 

3 Excluding thc Socialist countrics, ler which rcccnt data was not availablc. 
It w:is nol possiblc to calculatc lhe ligura ler 1972 duc to thc lack of 
complc1c inlonna1ion. 
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5 . 1 - General Aspects 

As shown in Table 7, Brazilian exports evolved from USS l 654 
million in I 967 lo USS 6 I 99 million in I 973. This signified an 
incrcase of USS 4 5,15. 2 million in absolute terms, or about 
274. 8% in relative tenns. The average growth rate was 24% per
year, com pareci to 2. 8% from 1957 Lo 1962, anel 6 .  4% from
1 962 lo 1967.

The groWLh became more pronounced as o( 1969, when 
exports exceecled USS 2 billion, a levei never reached before. 
Thence(orth, wi1h 1he possible exception of 1971, the growth rale 
was maintaincd at a high levei. By 197 3 total exports exceeded 
USS 6 billion, having nearly tripled in the four-year period 
from 1969 to 1973. 

A more delailed analysis necessitates consideration o( the 
principal items on the export list in order to examine the 
developmcnt, as wcll as the contribution 10 the overall growth, 
of eacil. Table 8 gives such information by sector. Since no 
complete protluct data was available for 1973, lhe 1967-1972 
pcriod was used. 

Of the total USS 2 337 million for lhe aforesaid period, 
USS 743 million (31.8%) was providcd by "Agricullure anel 
Livcstock", USS 938 million (10.l %) by "Agro-indusu-y and 
Traditional Industries", USS 266 million (11.4%) by "Extractive 
and l\[ining Industries", and USS 93 million (4%) by "Other 
Seclors". This lasl group presen1ecl 1he highesl average growth rate 
(33.3%), followed by "Agro-indus1ry anel Traclitional Industries" 
(31.7%), "l\fodcrn Industries" (29.4%) , "Extractivc anel Mining 

1957 
1962 
1967 
1972 
1973 

Ycu 

Tablc 7 

Growth o/ Brazilian Exports, 1957-1973 

Exports in lmlcx 
USS �illion (1957= 100) 

(".,) 

Avc;.:gc /\nni:al 
Rale or Growth 

{';.,) 
·----- ·-· --------

391.6 
1 21-1.:! 
1 653.8 
3 991.2 
6 199.0 

100.00 
87.25 

118.84 
286.RI 
445.46

-12.75 
36.20 

141.34 
55.33 

-2.8
6.4

19.3
24.0 

Sourcc: Minist�rio da Fazenda. Centro de Informações Econômicas e Financcir,1s -­
M F/Cl EF, C11111ércio Exl(•rior ,lo Brmil, 1957-1973. 
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• 

Industries" (22. 7%), anel, lastly, "Agriculture anel Livestock" 
(l l. 3%) . It can be seen that the "Agriculture and Livestock"

sector was the only one to have its share reduced - from 63. 2 9% in
1967 to 44. 85% in l 972 - as a result of its relatively low cxport
growth rate. Nevertheless, a breakdown of ovcrall export
growth by sector - taking into account the weightecl average
share of each - shows that o[ the total of l 9. 3%, "Agriculture
and Livestock" contributed 33. 2%, second only to "Agro-inclustry
and Traditional Industries", which contributecl 37. 8% . This
mcans that if only thc "Agriculturc and Livcstock" item had
progressed as dcscribecl above, total exports woulcl still have
increased at an average annua) rate of about 6.4% in the
1967-1972 period, which would corresponcl to the 1962-1967
average index. Similarly, if only the exports of "Agro-inclustry
anel Traditional Industries" had risen, the average m•erall rate
would have been arouncl 7. 3% per year. It can be concluded
that, despi te the great increase in the exportation of inclustrialized
products in recent years, it was agricultura) products, raw or
semiprocessed, that were mainly responsible for the higher
Brazilian export growth rate during the periocl.

5. 2 - Destination of Brazilian Exports

As emphasized in a former study,4 the growth of Brazilian 
exports initiatecl in 196'1 was accompanied by significant relativc 
changes in the composition of the import markets. Thus, for 
example, the lesscned participation of the North Amcrican market 
was oHset by grcater diversification of Brazilian trade, especially 
in the direction of Asian anel African countries. 

The destination of Brazilian exports by major economic area 
is given in Table 9. 

Ali markets showed increases in the vai ues of goocls im porteei 
from Brazil during the period under consideration. In absolute 
terms, the most significant were accounted for by the Europcan 
Common Market (ECM), the United States, anel the Latin 
American Free Trade Association (LAIT A) . ln rela tive terms, 
however, exports to the North American market presenteei the 
lowest growth rate (10.5% per year) , resulting in its participation 
bcing reduced from 33.1% in 1967 to 22.6% in 1972. ln 
1969 this market was supplanted by the ECM, which maintained 
a stable average share of 27. 7% throughout the period. Although 

4 Carlos von Docllingcr d ai., Transformação da E.slrrllura das ExJ,orlações 
Brasileiras, J96-l-197Q, Relatório de Pesquisa, n.0 14 (Rio de Janeiro: 
IPEA/INPES, l!J7S). 
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the American share tenclecl to decline, the United States 
continued to be a major market for Brazilian exports . 

To corroborate these statements 011 market cliversi[ication, it 
shoulcl be observed that the item "Other Countries" showed the 
highest average annual growth rate (37%), [ollowed by Japan 
(28%) anel Canada (26%). The combinecl total slrnre of these 
three groups almost doublecl, rising from 11 . 5% in 1967 to 21 % 
in l 972. The great increase of exports Lo "Other Countries" was 
due to the opening of new nade frontiers in Africa anel Asia. 
Also, the European Free Trade Association (EFTA) anel 
COMECON maintainecl nearly stable shares in the periocl 
1967-1972 (1 J.6% anel 5. 6%, respectively). LAFT A behaved 
similarly, but clemonstrated a slight upward trencl according to 
the I 971 results ( 12.3%)- Exports LO this arca averaged !O. 8% 
of the Lotai, with an average growth rate slightly superior to the 
overall rate (20% versus l 9. 3% per year) . Finally, the contribution 
of each market to Lhe overall export growth was calculatecl by 
weighting the regional growth rates by Lhe respective average share 
in the period. It thus becamc clear that thc ECM contributecl 
the most (28.5%), followed by the group "Other Countries" 
(20.7%), the Unitecl States (15%), LAFTA (11.9%), EFTA 
(I0.4%), anel Canada, COMECON anel Japan (13.5%) . 

5 . 3 - Agriculture and Livestock Exports 

5. 3. I - Composition

As alreacly observed, agricultura) anel livestock products were 
responsible for the greatest shares of export revenue; these, 
together with processed anel semiproccssecl agriculture products 
(agro-industriais), accountccl for almost 70% o[ Lhe export list 
in 1972. This is shown in Table 10. iWanufacturecl proclucts, or 
those not connected to agricultura! anel livestock activities, 
representenel only about 20% of the total exports in 1972, anel 
less than 15% in 1967. There[ore, ncarly 61% o( the avcrage 
growth rate is "explaineel" by the group "Agriculture, Livestock 
anel Agro-industries". 

Table 11 lists the 10 lea<ling products. 1t can be seen tha t 
<lespite the substantial reduction in Lhe relativc share of coffee, these 
products still comprisecl more than ha!E of the total Brazilian 
exports. 

Table 12 outlines the participation o[ Brazil in Lhe 
international market with regarei to the quantities (tons) o[ 
25 of Lhe major products exporLed in 1970. 
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Since such proelucts accounted for roughly 40% of the 
world agricultura} anel Iivcstock traele, the eHectivc share o[ Brazil 
in this total was only about 3. 5% in 1970 (8. 68% x .40%) 

5. 3. 2 - The lnternational Market for Agricu ltural Goods

Throughout the 1967-1972 period, the evolution o( the market 
was highly satisfactory for nearly ali agricultura! goods, especially 
meat anel soy. Brazilian sugar exports also benefited from the 
[avorable market conclitions in 1970 anel 1971. The only 
exception among the group of 14 proelucts for which information 

Table 12 
.%are of Brazilian Agric11ltural, Liveslock a11d Agro-llldustrial 

Goods in lhe World Export Marlwt, 1970 

Sugar 
Ricc 
Cacao 
Bananas 
CoITce 

Product 

Citrus (oranges, langerines, juices, etc.) 
Soybenns 
Soy Meal and Cake 
Com 
Cotton 
Peanuts 
Meat (fresh nnd írozcn) 
Meat Elltract 
Peanut Mcal and Cake 
Tobacco 
Pcpper 
Jutc 
Couonsccd Mcnl and Cake 
Castor Oil 
Cottonsccd Oil 
Sisai 
Pcanut Oil 
Tomatocs 
Tea 

Total• 

Quantity 
('}�) 

6.73 
1.29 

10.55 
3.40 

29.28 
1 .25 
2.29 
9.86 
4.82 
8.56 
5.45 
2.75 
7.01 

14.02 
6.06 
5.01 

.48 
13.81 
82.77 

.46 
25.24 

7.36 
.92 
.55 

8.62 

Source: United Nations. Food and Agricultura! Organization. Trade Y('(/rbook. 
1971. 
• This total rcfcrs to thc wcightcd .ivcragc ofthc sharcs (cllprcssed in quantity) 

of thc various products listcd. thc wcights bcing thc sharcs in the total 
,·alue of world tr:1dc. 
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is available was sisai, though by early 1973 it was on the list of 
goocls with higher prices. 

Table 13 shows the changes in the average prices (USS per 
ton) of the major products exported between 1967 anel 1972. 

The cxport prices of sugar, coffee, soy, cotton, orange juice, 
wool, anel Brazil-nuts rase consiclerably. This recent increase 
contrasts with the traclitionally stable or cleclining trencls in the 
international prices of the majority of these goocls. ln fact, with 
the exception of bce[, the price of which ex perienced an average 
annual incremcnt of 5.2% from 1953 to 1966, ü most of the 
othcrs were subject Lo less favorable market conditions. 

The factors which coulcl explain this reverse trencl are yet 
to be cletermined, through it is known that the supply of certain 
goods climinished. For cxample, soy procluction clroppecl in the 
United States (in 1971-1972), anel fish mcal procluction was 
reclucecl in Peru, the lattcr Ieading to substitution by soy meal. 
The cacao supply was reclucecl by clraught in the Central A[rican 
countries, anel the coffee supply by smaller crops in Brazil anel 

Table 13 

Aueragc Priccs of Agric11lt11ral aml Lir•esloch ExfJorts, 196i-1972

USS Per Ton Perccnt.:gc 
Produc1 Changc in 

1967 1972 Pcriod 

Sugar 80.30 1 52.90 90.4 
Cacao 517.30 578.50 11. k
Coílcc 701. 70 942.00 34.2
Sm· 96.00 123.00 28.1
CÓm 51.20 56.00 9.8
Cotton 479,50 663 .00 38.3
Pc,m111s 229.50 244.00 6.3
Orangc Juicc 358.90 479. 50 33.6
lkcf 589 .60 1 087.00 84.4
Wool ()47.40 1 108.60 17.0
Sisai 130.10 123.60 - 5.2
Cashcws ()09.50 234. 50 35.7
Pcppcr 635.30 888.80 39.9
ílrn2il-nu1s 507.00 538.30 6.2

Sourcc: C:1lcul�1cd from data provided by BB'CACEX and DB/CACEX Rel11-
1,iri11. 1971. 

' • ' 

D Unitcd Nalions, Co11fere11ce on Trnde u11cl De11cl0Jm1c,11, 2d scs.s., 1968,
TD/97. 
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other countries. On the other hand, world demand expanded at 
increasing rates, particularly with regard to cereais, meat, soy, 
fruit • juices (especially orange juice) and cacao. 

Given the lack of more detailed information, it is clifficult 
to speculate concerning future trends. Some observers argue that 
an increasing demand will support the rising price trend for at 
least some of these products (meat and cereais), and further 
maintain that the supply will only with difficulty adjust to the 
potential demand before the end o[ the decade. Others consicler 
thé present situation temporary; looking to past examples, they 
foresee a prompt normalization of the market, thought they 
admit the impossibility of prices returning to the mid-1960 
leveis. Experience stiggests that prolongecl price increases should 
be considerecl with some reserve. 

5. 3. 3 - Price and Quantity Variations

The behavior of international supply and demand suggests that 
price variations can explain a great part of the export value 
increase observed between 1967 and 1972. Moreover, recent market 
conditions may be responsible not only for the price changes, but 
also for a greater supply elasticity of exportables. As shown below, 
Brazilian agricultura! output has been recomposed so as to 
favor exportable crops. 

ln a preliminary attempt to quantify the variables for the 
export values between 1967 and 1972, the following exercise 
.was developed. 

Let· 

R07 revenue from export of agricultura] and livestock 
products in 1967 (USS current values) 

R72 - idem in l 972

P1
07 price of product i in 1967

Q1
07 quamity of i exported in 1967

Q1
72 idem in 1972

õPI, õQ1 ·_ increases in price and quantity of product i 
benveen 1967 and 1972 

Then: 
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That is, the export revenue change is given by the sum of three 
components. The first (�

1
P107 I\Q1) shows the effect of what

might be termed the "quanlitive componenl" of exports, which 
does not neccssarily depenei on higher prices. It might be explaned, 
for example, by Iactors favoring the Brazilian supply, such as 
reduced transportalion anel marketing costs, efforts made by the 
government anel fa1mers to ino-ease procluctivity and reduce costs, 
or even a policy granling subsidies to agriculture and incentives 
for the setlling of new areas. But even if lhe quantitative 
incr_ease were essentially "inclucecl" by price increases, the relative 
size of lhis component woulcl give information on the elasticity 
of supply. 

The other componenls c�::.Q•o, I\P1 + � 11\P1 �Q1) show
lhe changes resulting from price variations. The first . 
(�1Q1

07 I\P1) gives the effect of price increases, assuming total 
inelasticily of supply, anel the seconcl shows the additional 
earnings clerivecl from price and quantity variations. 

The values of these three components were calculated for the 
group of the 17 major agricultura! and livestock products exported 
by Brazil. The sarne calculation was made separately for coffee, 
si11ce its position among Brazilian exports anel in the international 
market is singular. 

The results showed that the "quantitative component" 
represented 46 .. 5% of lhe export revenue change observed 
between 1967 anel 1972 for the 17-major-product group. This 
outcome suggests a total elasticily of clemand for Brazilian 
proclucts, as the country's share in the world market is very small. 
The "pure·· price component (� 1Q07P1) 1 representeei 23. 6%, and 
the "price -_quantily component" (l: 11\P I\Q1) 29. 9% of tha t export
revenue change, since Lhe effects of the three components were 
11. 3%, 84. 8%, anel 3. 9%, respectively.

Thus although export price variations may have been directly
or indirectly responsible for the major part of the revenue 
changes for Lhe 17-procluct group, the "elastic respo_nse" of the 
farmers was almost as considerable. ln relation to coffee revenue, 
it should be pointecl out that nearly all lhe additional earnings 
were owing to price increases. 

5. 3. 4 - The Share of Exports in Domestic P.roduction

Unfortunately there is no complete data on agricultura} and 
livestock production in recent years. The official statistics available 
at the time this article was written Quly-August 1973) did not 
go beyond 1969. Nevertheless, an attempt was made to use some 
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estimates for l 97 l (those for l 972 a ppeared to bc less reliable). 
Table l 4 gives the percentage shares of exports in the output 

of selected Brazilian agricultural and livestock' products in l 967 
and 1971. According to this table, by 1967 _or shortly thereafter 
the foreign market was already absorbing an important part of the 
Brazilian production of these goods, with the exception of ricc. 

Table 14 

Percentage Share of Exports in Total Q.uantity o/ Agricultura[ 
and Livestocli Output (Selected Products), 1967 and 1971 

Product 1967 1971 

Cotton 11.2 9.9 
Peanut Mcal anel Cake 26 .1 21. 7 
Rice 4.7 2.5 
Cacao 58.5 56.5 
Com 3.4 8.9 
Coffee 33.J 30.5 
Soy Meal and Cake 60.0 50.7 
Bcef 0.5 6.9 

Sources: Fundação Getúlio Vargas - FGV. Co11j1111111ra Eco11õ111ica 25 (February 
1971); .ind MF/CIEF, Comércio Exreriardo Bwsil, 1967:1971. 

5. 3. 5 - The "Recomposition" of Production

lt would therefore be interesting to know tá what extent the. 
stimulus of foreign demand has provoked changes in the share of 
exportables in Brazilian agricultura! and livestock production. 

Given the Jack of data for recent years, this survey is also 
necessarily limitecl to a few proclucts. 

Table 15 shows the growth of physical procluction between 
1967 ánd 1972, distinguishing exportables from nonexportables, 
i. e. from those goods which are predominantly for domestic
consumption.

The great clifference between the percentage changes in 
exportable anel nonexportable production clearly suggests the 
recomposition of Brazilian activity. There is extensive evidence 
that the phenomenon has recently (I 973) intensified to the point 
of leading government a uthorities to im pose restrictions on the 
exportation of severa! of these goods. The justification presented 
is that such exports woulcl jeoparclize the domestic supply and/or 
force prices to leveis higher than tolerable if the internai 
stabilization policy is to be maintained. 
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Table 15· 

Percentage Changes in the Quanlities of Agricultttml and Livestock 
Output (Selected Products) , 1967-1972 

Exportab/es 

ColT�c 
Soy 
Corn 
Couon 
.Bccf 

Cacao 
Pcanuls 
Or:mges 

No11exportables 

Ricc 
Beans 
Po1a1ocs 

Produc1 

Sourcc: FGV, Cr11,j1111111rt1 Eco11ômica 26 (Fcbruary 1972). 
' 1967 1971. 

Change 
(%) 

14 
412 

33 
32 
28" 

-26 
21 
64

-1

-5

9

5. 4 - Exportation o� Manufact�red Products

5.4.1 -.General Aspects 

The exportation of manufactures is becoming an 
increasingly relevant factor in the demancl for such products in 
Brazil. As shown in Table 16, their share in the total industrial 
output doubled cluring the 1967-1972 period. 

ln this same periocl, the largest sectoral contributions to 
exports were made by "Metais", "Nonelectrical Equipment", 
"Chemicals", and º"Foocl Products". These accountecl _for 74. 7% 
of the total manufactures exported by Brazil in l 967. U p to 1970 
these sectors maintained their share above the 70% levei, anel in 
1972 they still contributed mqre than half of the industrial 
exports. 0

0 This. bchavior appears 10 have bccn lhe rcsult of 1hc rcccnt dynamism of 
ccr1ain scc1ors (mainly "Clothing and Footwcar" and "Tcxtilcs") and o( 1he • 
medíocre pcrfonnancc of ".Metais" in 1971 antl 1972, 1hc Jattcr duc to

an incrcasc in lhe tlomcstic tlemantl which hindcrcd the fonna.tion of 
cxporlablc surplwcs. 

Ô8 



Table 16 

Share o/ Man11/act1u-ed Exports in Total Indust,·ial Prodtlct, 

1967-1972 

1967 
1968 
1969 
1970 
1972' 

Ycar 
Manufactu rcd Exports 

(CrS 13illion, ai 
Currcnt Priccs) 

637.5 
867.9 

1 444.4 
2 406.6 
6 737.4 

Sharc in Total 
Industrial Producl 

('\;) 

5.0 

4.6 
5.5 

7.0 
9,9 

Source: FGV. '"Cont,:s Nacionais do Brasil;· Co11j1111111ra Eco11ô111_ica 25 (Scptcmber-
1971 ): 97. 
• Estimatc. 

5. 4. 2 - Growth Sourc:es of Manufac:tured Exports

By aclopting the methocl wiclely used in aggregate analys�s of 
growth sources, generally known as "constant-marke(-sharé 
analysis", 7 it was possible to evaluate the influence o[ sµpply 
anel demancl variables on the growth of Brazilian inclustrial 
exports. 

The analysis attempts to divide into four paris the export 
growth observed between 1967 anel 1971. 8 The first _three parts 
show the effects oE international demand factors, anel. the fourth 
shows the increase resulting from changes in the cómpetitive 
capacity oE Brazilian exports on the international lf;vel. The first 
three are the respective consequence o[ overall expansion oE the 
international market, recomposition oE the export list in favor of 
proclucts consiclereel to have a dynamic clemand, and recomposition 
of the rnarket itseIE in favor of areas consiclered to offer benefits in 
terms o[ international <lemancl. These components having been 
quantified, Lhe "residual" difference between their sum and the 
actual increase in the value exported will indicate the growth 

7 Scc J. David Richardson, "Constant-l\farkct-Share Aanalysis of Export 
Growch," ]ormwl o/ l11tematio11al Economics 1 (1971): 227-39. 

8 Thc unavailabilily of final data for 1972 prccluded consideration 
of this ycar. 
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resulting from the rela tive increase in "competi tive capacity". 
(taken here in the broacl sense) . n 

To this encl, let: 

Xn 

Xo1 

1= export value of Brazilian manufactures in l 97_i • (US$) 

export value of Brazilian manufactures in 1967 (US$) 

averagc share of sector i ·in the total Brazilian 
manufacturecl exports 

a1J avcragc share of sector i exports directecl to market j 
(country, region or economic block) 

r average annual growth rate of world manufacturecl 
imports 

r1 average annual growth rate of world imports of 
sector i products 

ru average annual growth rate of j market imports of 
sector i proclucts 

Thcn: 

X07 (1 + r) 4 
= hypothetical revenue obtained by Brazil if 

exports expanded at the sarne average rate as that of Lhe 
international market, anel if the 1967 composition, in• terms of 
proclucts anel markets, was maintained. 

X07 (l + �;a1r1)·' = hypothetical revenue, taking into account 
sectoral clifferences (i) in international demancl expansion and the 
effective average composition (a 1) of the export Iist by sectors 
consiclerecl 

X07 (1 + �i�Ja1Jr1J
)4 

= hypothetical revenue, taking into 
account not only sectoral (i) but also market (j) differences in 
demand expansion, anel consiclering the effective com position of 
the list hy sectors anel markets 

From these three hypothetical values, the foremen tioned effects 
were cletermined as follows: 

A 1 = X07 (l + r)4 
- X67 = "overall market effect"

D Rc�ulting _not only írom simple pricc rcduclion, but :ilso (rom othcr 
Cactors such :is fin:incing, improvcd product quali ty, gu:irantccd rcpl:iccmcnt 
paris for cquipmcnt, tcchnic:il assistancc, promotion, ele. 
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A2 = X�7 (1 + l: 1a1r 1)
4 - X07 (1 + r)4 

= "product recomposition
effect" 

A3 = X07 (1 + l:1l:ia1irlJ)4 - X6; (1 + l:1a1r 1)
4 
= "market

recom posi tion effect" 

A4 = X71-X07 (1 + �,�ia1iru)·1 = "competitive capacity effect" 

For the calculations, index i refers to each of the 20 industrial 
sectors ;ilready listecl and j to the four largest markets for Brazilian 
exports: the United States and Canada, vVestern Europe, the 
LAFTA countries and "Other Countries". The average annual 
growth rates refer to the 1966-1970 period since there was no export 
product da ta available for I 971. 

Accorclingly, the following results were obtained: 

Growtlz Component Value in US$ Million % 

A1 "overall market effect" 159 889.5 37.2 
A2 "product recomposition effect" 29 674.9 6.9 
A3 "market recomposition effect" --61 909 . 8 -14.4
A4 "competitive capacity effect" 301 802. 5 70.3

429 457 .5 100.0 

It should be observed that the combined demand effects 
accounted for less than 30% of the export value increase, whereas 
the competitive capacity figure accounted for 70.3%. The increase 
resulting from the product recom position of the trade list was 
much less significant (6. 9%), and that from the market 
recomposition had a negative sign. 

However, it must be emphasized that such effects are not 
independent. The earnings derived from expanded competitive 
capacity (A4) were only possible due to the diversification of the list, 
which meant that Brazilian exporters gave less preference to the 
American market. Even so, American imports attained the highest 
international growth rates in the period (17. 6% per year ).  
Consequently, the "recomposition" in the direction of less 
dynamic markets provoked a negative contribution of A 3. 

The recomposition by product resulted in increased, but 
]imited, earnings through simple market expansion. Nevertheless, 
some improvement was shown in terms of more dynamic exports, for 
in the 1964-1970 period this share had been negative. However, 
the supply and demand effects remained constam at 30% and 70%, 
respectively, during the 1964-1970 and 1967-1971 periods. 
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. Consiclering long-term export promotion strategy, it becomes 
evident that such proportions will have to be altered. Up Lo now, 
Brazil has be_nefitecl from being a "marginal supplier" in the 
international market. The Brazilian share of thc manufactured 
procluct.rriarket being only . 1 % to . 2%, the imernational clemand 
directecl to the country can be consiclerecl "infinitely elastic"; 
consequently, exports can expand at rates well above those of the 
market simply Lhrough marginal earnings resulting from the 
dislocàtion of possible compeLitors. This explains the 
consiclerable earnings resu!Ling from thc competitive capacity 
effect. 

. For this pace Lo be sustained, however, improvecl 
orientation of potential exports, in terms of products anel markets, 
becomcs increasingly important. Incentives creating conditions 
favorable to the exporLation o{ more clynamic proclucts to more 
clynamic markets coulcl be a significaril factor in the strengLhening 
of foreign trade policy . It does not seem clesirable that a country 
aiming a t increasecl parLicipation in the international market be 
limited to exporting goods intensive in natural resources anel 
unskillecl labor; nor shoulcl it be restricted to exporting less 
technologically sophisticatecl proclucts destined to be manufacLUrecl 
in Brazil by multinational firms (though the acldition;il possibilities 
of such products shoulcl not be disregardecl). 

Moreover, it may become advisable or even compulsory to 
limit some of these exports, be it due to domestic scarcity, to to the 
preservation of limited natural resources, 11 or even to restrictions 
imposecl by the internaLional market. i 2 Finally, the cleriving of 
comparative aclvantages from the utilization of unskillecl cheap 
labor is but temporarily clesirable, anel should be continuecl for a 
longer time only in some of the poorer regions of the country. ln 
foct, the future challenge regarcling foreign tracle lies in 
the ability of the country to "create" its comparative 
advantages in the more clynamic anel modern sectors, with 
em phasis on technology, skilled labor anel greater 
share of industrial value aclclecl . To meet this challenge 

10 By mid-1973 problcms conccrning 1he clomestic supply had already 
arisen. For cxample, govern111cn1 officials annmmccd 1hc suspcnsion of paper 
anel ccllulosc cxporls 011 August S, 1973. A similar 111casurc hacl prcviously becn 
applicd 10 vege1able oil anel livestock fccd cxports on July 23, 1973. 
11 Thc cxpona1io11 of scmiproccsscd wood products, as wcll as that of almost 
all typcs o( lcathcr products, was placcd under scvcrc 1·cs1rictions. li is also 
cxpectcd that lcathcr expores will bc complctcly prohibitcd in 1975. 
12 Some of thcse goods procluced by 1rndi1ional industries mcct sc,·erc 
restrictions. other 1ha11 tariffs. in Lhe principal cxport markcts. Textiles are 
an example of such goocls. 
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would be to follow the experience of those countries which have 
developed the most successful long-term foreign-trade strategies. 

Two stuclies appear 10 confirm the validity of the idea that 
maintaining long-1erm export growth requires recomposing the 
list in favor of more clynamic anel sophis1icated products and 
marke1s. The bettcr known of these refers to Japan, and the other, 
less frequently ci1ed bu1 no less no1able, 10 Spain. ln both cases, 
the presence o( 1he government, expresseel through various types 
of incentives, was fundamental 10 the results obtained. 13 

Tables 18 anel 19 illustrate 1he positions of these countries. With 
reference lo Japan, for instance, "Light Manufactures" 
("Tex1iles") predomina1ed in 1953, whereas 10 years later "Heavy 
Manufac1ures" ("Machinery and Transport Equipment") and 
"Chemicals" accounted for 52. 7% o( the coun1ry's exports. Likewise, 
in 1958-1959 Spain ob1ained 54.1% of its export revenue from 
"Food Products", "Beverages", "Clothing", and "Leather Products"; 

Table 18 

Japan: Composition o/ Expo1·ts, 1953-1963 

Sector 

l'ood Producls 
Fucl and R:1w M:11crials 
Hc:l\'y Manuíacturcs and Chcmic:il Products 

Chcmic:,ls 
Melai Producls 
Machmcry and E4uipmcn1 

Lighl M:inufocturcs 
Tc�tilcs 
Nonmctal Producls 
Olhcrs 

M isccllancous 
Total 

" .. ofTotal Avcragc Annual 
------- Rate of Growlh 

1953 1963 

1).4 5.3 

J.5 1.7 

J./.S 51.7 

5.7 5.8 
15.I 17.'.1 
16 O 29.6 
41J.4 .JIJ.8 
36.1 22.9 
4.9 3.9 
8.4 13.0 

.IJ .6 
100.0 100.0 

( 19S3-1963) 
('.';;) 

11.2 
6.9 

/,VJ 
14.4 
14.2 
23.9 
11.9 

8.9 
11.8 
20.1 
8.0 

14.7 

Sourcc: Kiyoshi Kojima. ··Japan·s Tradc Policy:· T/1<• r:1,,,,,,.,,,ÍI' Recorei 41. n." -H 
(1965J: S4-71. 

13 5"c Ki)·oshi Kojima, "Japan's Tradc Policy," Tlu: Economic Rt:corcl 41, 
n.0 43 (1965): 5-1-71. On lhe Spanish cxpericncc, scc 1hc sllulics 
by J. B. Dongcs, including "From an Au1archic 1owards a Cautiously 
Outward-Looking Industrialization Policy," Wtltwirstchaftlichcs A rchiv 107, 
n.0 1 (1971): Sll-75, and "Spain's Industrial Expor1s, an Analysis of Dcmancl 
and Supply Factors," ibitl., 108, n.0 2 (1972). 
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Table 19 

Spain: Composition o/ ManufactttJ"ed Exports, 1958-1970 

". ofT01al A,,cmi;e ,\nnual 
Sector Rale of Growth 

1958-1959 1969-1970 ( 1958- 1970) 
C.) 

Food Producls 29.6 J'Í.8 13.7 
Bcvcragc� 1-1. 7 4.4 5.9 
Tobac co .1 .:! .'!4.0 
Tcxtilcs 5.1 5:5 20.4 
Clothing .6 3.0 40.:! 
foo1wcar .-1 6.2 58. 7 
Lcalhcr Producls 2.0 1.-1 15 ,6 
Wood Produc1, J.9 3.0 16.6 
Papcr and PJpcr Producls .1 .8 49.0
Publishml,! and Prinlinl,! 3.9 J.8 )9.3 
Rubbcr .4 2.4 4-1. 7 
Pctrolcum Producls 14.9 5.9 9.0 
Chem,cals 8.6 ,7.J 17 .6 
Nonm�1al Mineral Producls 1.0 2:0 ::!7, 7 
1 ron and S1ecl 2.9 2.5 17. 6 
Nonfcrrous Mct•ls 5.6 2.7 11.3
Metal Products 2.l -1.I 27 .'.! 
Nonclccuical Equipmcnt :!.O 9.J 38.J
Elcctnc.11 dnd Communications Equ1run�nl 1.1 4.:! 37.0
Tr:insport Equ,pmcnl :s 11. J 55.3
Sc1cntiíic lnstrumcnls .2 .6 35 .8 
Othcr Products .1 1.6 66.9

Total ManufJclurcd Expor Is ( USS Million) 268.0 19.6 
Total Expor Is (USS M ilhon) 49-1.0 605.4 1_5 7 

Sourcc; J. D Don�cs ... From an Aut;irchic 101v;irds ;i C.iu1io1L,ly Outward-Look,ng lndustri.i­
lizatton Policy •• W,•ltll'irtsrlu,jiltrlt,·s rlrt·l11r 107. n" 1 (1971): JJ-75: and itl,•m. "Spain's 
Industrial Expor1s, :tn ,\nalysis of Dcm,tnd ,ind Supply Factors." ibitl., 108, n.• 2 (1972): 
193 

but in 1969-1970 such merchanclise representeei only 29.1% of the 
list, while "Chemicals", "Equipment", "Electrical Equipment", 
"Transport Equipment" anel "Scientific Instruments" represented 
32.7% (12.7% in 1958-1960). ln the period studied, the average 
annual total export growth rates for Japan anel Spain were 14. 7% 
and 15. 7%, respectively - for above the internacional rates 
(7% to 8%). 

5.4.3 - Comparative Advantages 

The high percentagc of some industriais in total exports, as shown 
in Table 16, suggests that Brazil currently cnjoys comparacive 
aclvan tages in chese products. 1c is clear that a large part of thcse 
expo�ts come from industries linkecl to agriculture anel Iivestock 
or from extractive industries. Connectecl to the first, chere are 
"Food Products", "Textiles" anel "Leather Products". Related to the 
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seconel are "Metal Products" anel "Wo'oel Proelucts", as well as the 
majority of "Chemical Products" (including menthol, tanning 
anel dyeing extracts, anel vegetable oils anel waxes), which are 
almost ali semiprocessetl goocls. These industries are also 
characterized by the intense utilization of natural resources anel 
unskilled labor, which are abunelant factors in Brazil. Thus, thc 
classical theory of comparative advantages fits the present case 
perfectly: each country should export mainly products intensive 
in its abundam factors anel import those which are intensive in 
its relatively scarce factors. •·• A statistical test baseei on data re(erring 
to 1970 appears to confirm this hypothesis. rn

The cxplanation, however, does not have such direct application 
to certain modem industrial areas such as "Nonelectrical 
Equipment", "Electrical Equipment" anel "Transport Equipment". 
These appear to illustrate a recent phenomenon in the international 
division o[ labor - the procluct cycle theory. 16 According to 
this theory, the large international corpora tions have cost 
aclvantages in the procluction of certain goods, once they ai·e able to 
obtain from their heacl quarters the right to supply "third country" 
markcts as well as the country in which their heaclquarters are 
locatecl. This phenomenon is mainly due to "technological gaps" 
which permit the developing countries to have cost advantages in 
some alrcacly "stanclarclizecl" manufacturecl goocls. Thus, 
countries like Brazil - which attractecl a large number of 
international firms cluring its "import substitution phase·• anel 
which continues to cio so thanks to market expansion - are in the 
position to complete the "procluct cycle", which tends to repeat 
due to 1he multiplic;ation of new products anel proeluction 
tcchniques. Something like a "clynamic theory of comparative 
advantages" therefore emerges as a result of the increasingly active 
presencc of tJ1e multinational firms in international trade. 11 

These conclusions clepen<l as much on the majority 
participation of multinational firms in the manufacture of such 

H Rcfercncc is 10 the traditional \·ersion of thc Hcckshcr-Ohlin thcory. 

15 For a more dctailcd :malysis oi thc s11hjcc1, scc Docllingcr el al., 
Tra11sformação ,(li Estrutura, eh. 4, item 4. 

10 A good conci�c explanation of the "product cyclc" principie is prcscntcd 
hy Raymond Vernon in Tllt Eco110111ic Enviro11111t11I o/ l11tcr11atio11al 
Biui11css (Ncw Jcr.1cy: Englcwood Cliff!, 19i2). 

17 For a theoretical approach 10 tbc subject, sec, for cxamplc, "Rogcr W. 
Klein, "A Dynamic Thcory oi Comparativc Advantagc," The A111crica11 
Eco11omic Revieu, 63, n.0 1 (March 1973): 173-83. 
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exiJorts 18 as on Lhe characteristics oE the products themselves. 10

Co.nspicious exceptions to the phenomenon cio exist. ln fact, 
ánalysis of the 1972 llrazilian expon list revealecl the possibility of 
new tl'encls, juclging Erom preliminary .indic;Jtions. Unfortunately, 
clue to the Jack oE clefinitive anel cletailecl data, it was impossihle to 
complete this analysis in time for it to be incluclecl in this articlc. 
Nevertheless, for the period uncler consicleration Lhe conclusions 
drawn remain valicl. 

6 - STRUCTURE AND EVOLUTION o'F IMPORTS 

6 . 1 - Preliminary Considerations 

The growing neecl to import goocls anel services for the operation 
of any procluctive system, especially in cleveloping countries, is 
an accepted fact. Accorcling to recent stuclies which attempt to 
develop a more realisLic theory of international tracle, !!O there are 
two types of import necessities: (1) those resulting from the Jack 
of certain natural resources such as ore, fuel, or aclequate climate 
anel soil, anel (2) those resulting from inelasticities of supply. ln 
some cases, substituting the (alter with clomestic production woulcl 
be too costly, at least for the time being. AII countries face these 
two necessities, but in proportions varying accorcling Lo the 
characteristics of their economies. 

Consiclering only the situation of cleveloping countries, the 
seconcl import necessity is embocliecl in the following procluct 
groups: 

Pmducts -iuith a limitcd local market, for which clomestic 
investmenLs clirectecl to import substitution are not yet 
profitable, even with tariff protecLion ancl/or easy 
financing. lncludecl in this group is a variecl selection of 

• consumer goocls, inputs (special steel, chemical proclucts,
ele.) anel types of capital goocls infrequently used in the
economy.

Prod11cts with "bottlencck points" regm·ding shol"t-tcrm
production cxpa11sion, inclucling those already manufactured

18 See Fernando F:ijnzylber, Si.<lema bldwtrial e Ext,ortaçõn de Ma11ufat1irados, 
Relatório ele Pesquisa, n.0 7 (Rio de Janeiro: IPEA/INPES, 1971). 

10 Scc Carlos von Docllingcr, "Exportações Brasileiras: Diagnósticos e 
Perspectivas," Pesquisa e Pla11cja111c11to Eco11ó111ico 1 (July 1971): 83-140. 
!!O Scc 1. Kravis, ",\vailauility anel Other Influcnccs on thc Commodity 
Composition of Tradc," ]011rnal o/ Politicnl Eco11omy 64 (April 1956). 
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in the country but which for one reason or another remain 
relatively scarce. This scarcity may be owing to a temporary 
or chronic limitecl productive capacity (due to shortage of 
factors such as qualified labor, necessary equipment ar 
design), or to certain economic policies. 

- Products dependent on "tmknown" teclmology which is
difficult to acquire because of the existence of technological
monopolies or because of the scarcity of "know-how" o n  the
domestic anel international markets.

- Prod11cts imported scasonally or sporndically to cover 
temporary shortages in the domestic supply. 

1t would be difficult to meet the necessities arising from the 
absolute scarcity of certain natural resources with anything short 
of a technological revolution. On the other hand, import needs 
should be expected to intensify as the economy expands. Both 
production and investment growth lead to increased demand, 
especially in systems subject to rapid and drastic changes. Since 
the country has opted for a more liberal import policy, the 
nonessential consumer goods will also be in greater demand thanks 
to increased income. This liberal policy might also explain part of 
the growing clemand for capital goocls anel other proclucts that could 
be substituted by domestic production. 

It does not appear necessary to prolong this discussion in 
order to conclude tha t it is normal for a steadily expanding and 
relatively open economy such as the Brazilian one to increase 
imports. 

6. 2 - The Composition of the lmport List

As mentioned previously, in the 1967-1972 period imports rase at an 
average annual rate of 24% (FOB current value). Tables 20 and 
21 show the composition of the import list by sector anel use, as 
well as the contribution of each group to the growth rate. 21 

21 Using thc formula: 

n 

r = I: ã1 oi'1 

i • l 

whcrc: 
i = avcragc annual growth rate of total imports 
i', = avcragc annual growth rale o[ group i imports. 
ã1 = avcragc annual sharc of group i in total imports. 
Thc comribution of group i to thc grow1h rate ris givcn by 1hc ra1io 
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1t is clea1· that the importation of "Capital Goods" (groups 16 
anel 17 in Table 20, anel the first line of Table 21) domina teci, 
averaging 37% of the total value but explaining almost half of 
the total growth rate (•18%). While they representeei less than 32% 
of the list in 1967, they accountecl for more than 42% in 1972. 
"Intermecliate Goocls" followed, but despite the fact that they 
conLributed 48. 5% of the LOtal value, their growth rate was below 
the average. The shares of "Mineral Proclucts" anel "Chemical 
Products" were outstanding, at 12.8% anel 13.9%, respectively. 

Among the consumer goods there was an interesting 
occurrence . The "Consumer Durables" accountecl for 8% of the 
total growth rate, while the "Nonclurables" (principally "Food 
Products") accounted for only 6%, though their average share anel 
growth rate were high. This can be explained by the liberal policy 
acloptcd anel by income growth, as well as by the recluction in the 
prices of these goods. 

The overall elasticity of imports in relation to the GDP 
(2. 42) is eviclence of the o pen nature of the recent Brazilian 
econom ic growth policy. ln the first phase, the accelerate<l growth 
of exports lecl to the virtual elimination of foreign trade bottleneck, 
anel from 1967 on they allowecl for the increasing importation not 
only of essential goocls anel services, but also of consumer goocls. 
This export-led growth contrasts visibly with the situation that 
ex is teci from the post-war years to the micl-1960's, when the im port 
substitution process prevailecl. Table 22 illustrates this contrast 

Table 22 

Elaslicily of Brazilian Imporls, ª 195J-19i2 

Pcriml 
Rauu 

195J-1967 1%7-1972 

To1al l111p,1r1s,GDI' 29 
lmpnrlcd Capi1:1l Goods Gross Capilal 

Fnrmation . 20 
lmporlcu Raw Malcrial and Inputs lnduslrial 

Produc1in11 . IU 
lmporlcd Cnnsumcr Gnmls. GDP ,<,lJ 

I .S➔ 

l .➔I 
:!.5J

Snurccs: i\·1F CIIT. C11111<'rci11 l:'x1,•ri11r tio llrasil. llJ5J-l•l72: F(i\'. '"b1n1111r;, do
('n111é·rc1n E.x1crinr dn Br:1s1I. 19211-1%➔ 

.. 
(mime,, .. Ri,, de Janeiro. llJ6C,J; 

itlc111. C1111j11111111·11 t:,·011ti1111<·11 25 (Scplcmhcr 1971 J: 97-10'.l: idem. "Rc1rnsp,:c.:1n 
11J71." iloitl .. 21, (l'chrua1,· l1J72): 7-9: :1nd i,lem. 00 R.:1r,isp,x1,, 11'72,'' ibicl .. 
27 (Fchrn:11� 197:11: S-1 i. 
·• lt:i1i,1 hctlh'c•n awragc :11111u:1I gruwlh r.t1cs.
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Lhrough a comparison of import elasticities (ratios hetween growth 
rates) in Lwo distincr: periods. 

6. 3 - Prices, Quantities and Quality

A simple analysis of the "quantum" anel price indexes of imports 
clearly reveals the predominance of quantitative growth. 

It shoulcl be notecl that the nearly stable prices contrasteei 
with the outslanding quantitative expansion, especially of 
manufacturecl proclucts, as shown in Tahlc 23. ln this group, only 
"Electrical Equipment" anel "Transport Equipment" enjoyecl 
significant increases, the fonner with 11 . 3% and the latter with 2j% 
in relation to the 1965-1967 base period. This may be partly taken 
as a result o( simple quality changes, and this "quality effect" may 
continue to exert itself clespite the use o( a moving base. 

To better illustrate this qualitative d1ange, a comparison was 
macle between the average value index of Laspeyers (1967 base) 
anel a moving-base price índex. Table 24 presents this comparison 
for some manufacturing sectors. 

ln te1ms of more technologically sophisticatecl proclucts, the 
greatest price clifferences can be observecl for "Chemical Proclucts" 

Table 23 

Imports: Q11a11t11m (Q) anel Price (P) Jnclexes, ª 1967-1971 

(1965-1967 = 100) 

Catcgory oí lmports 

Yc:ir Gcncr.11 Mineral Manuíacturcd Nonm,muíacturcd 
Extraction Goods Goods 

1967 
1968 
1969 
1970 
1971 

Q 

115 
142 
148 
178 

p 

102 
105 
103 
105 

Q p 

99 104 
Íl6 104 
126 98 

147 102 

Q p Q p 

119 101 111 105 
162 100 122 102 
173 99 112 99 
218 102 99 97 
289b I0Jb 

Sourcc: FGV. ""Índices Econômicos Nacionais:· C011j1111111rn Ecm11i111im 27 (May 
1973): 150-84. 
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• Quantum indcx oí tons importcd. and pricc indcx according 10 priccs
in USS.
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Table 24 

lmports: "Auerage Value" and Price Indexes ª 

Chcmical, 
Melais 

Scclor 

N,,n ckc;tric.il fa1uipmcnt 
Elcctrical E<1ui1,mc11t 
Transpor! Equipment 
Othcr Equipment aml 
lnslrumcnts 

··Averngc Valuc·· 
ln dcx (1971;
1%7 = 100) 

149.8 
103.N 
119.9 
137.4
357.4

218.0 

Moving-ll.isc Price 
lndc, 11970: 

1%5-1%7 = 100) 

80.4 
125.7 
101.4 
110.8 
109.8 

Sourccs: FGV. •• Índic es l:con,,micos Naci,,nais:· C1J11i11111111·11 /:u111,i1111l't1 27 (M.iy 
1973): 1511-X-I; :111<1 MF.CIEF. C1J111értio l:.,"l<'rior do Bm.<il. 1%7-1971. 
" Accord1ng to ,·alues in USS per Lon. 

anel "Transport Equipment", Col!owed by "Nonelectrical 
Equipment" anel "Electrical Equipment'", On the other 
hand, some cleterioration in the qualitative composition of "Metal 
Products" occuned owing to the massive imports of raw materials 
instead of processed metais. The contrary was true for "Chemical 
Proelucts", among which the more expensive items gainecl an 
increasecl share; thus, for example, in 1971 organic compouncls 
hacl an average value 141. 7% higher than they had had in 1967. 

6. 4 - Manufactured and Nonmanufactured Imports

By 1971 manufacLUrecl goocls alreacly accountecl for 80% of total 
Brazilian imports, anel a study of their su·ucture shows thc rising 
importance of the "modem" industries - the metallurgical, 
chemical, anel nonelectrical, electrical anel transport equipment 
sectors. Tables 26 anel 27 give the structure by inclustry anel import 
"quantum" indexes, emphasizing the dynamism o[ these sectors. 
lt is worth comparing these indexes with the manufactured product 
"quantum" indexes presentecl in Table 28. 

As shown in Table 25, nonmanufacturecl imports were mainly 
comprised o[ [uels (crude pctroleum being the most important 
item) anel nonprocessed [oocls (chiefly wheat) of which the 
clomestic supply is Iimitecl. lt is to be noted that the relative 
shares of wheat anel oil cleclinecl clue to the accentuatecl growth 
o[ the proclucts mentionecl in Table 24. 
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Table 25 

Principal No11ma1111factured Brnzilia11 lmports, 1966-1972 

ProJucl 

---· - --

Whcal 

V\!!!,l!l�1hl\! mui 
Anim:11 Prnduct"i 

Pc1rt1lcum 
O1hcr :\lincr.,I 

PrnJucts 

1966 70 

1'08 Valuc Sharc in 
(U�S Million) To1al 

lmporls 
(" .) 

07.6 7 .(, 

12'.l.l 7 1 
]lJ.1.� 10.6 

50 . .:! 2 N 

S01m,:.:o. H:rnL:1l C'cntml llO Brnsil. Bolt•11111 IJ ( Mard1 l 1J7 -� 1 

6 . 5 - Import Sources 

i�n 

FOI! V.iluc Shan: in 
( USS Million 1 To1.1I 

lmporls 

("::t 

122.0 :!.lJ 
187.7 u 

�97.0 l).� 

lJS o , , 

Table 29 shows Lhe origins of Brazilian impons in the period 
studied by country anel economic block. 

It is interesting to observe Lhe trend to diversification of 
supply areas, generally analogous to the diversilicalion of export 
markets. On both sicles of the trade relationship, the countries o[ 
the Europcan Economic Community, as well as Japan, Canada anel 
"Other Countries", have assumecl an increasing importance. Yet, .1 
clifference can be notecl: whereas Brazilian imports from LAFTA 
representeei I 3% of lhe total in 1967, they had clroppecl to 8. 5% 
by I9i2, due to an average growth higher only than that of thc 
Socialist countries (COMECON). 

Given thesc conclitions, the Brazilian foreign trade balance 
has unclergone certain modifications in J);cent years. Thus, as 
shown in Table 30, Brazil regislered a clefidit of USS 25. 8 million 
with the LAFTA countrics in 1967, bul a surplus of USS 55. 6 
million in 1972. On the olher hand, the surplus with lhe ECM 
had changed to a small deficit hy 1972. Outslamling were thc 
surplus in relation to the Socialist countries and Lhe deficit 
in relation to the United States, the second being the main factor 
rcsponsible for thc overall negative balance in the lauer year. 

lt Lherefore follows that thc incliscriminalc divcrsi[:cation o[ 
supply markets may not bc the best pauern for policy. At 
times, lhe interest in acquiring goods anel services from certain 
suppliers may not coincide with thc immecliatc possibilities for 
exporting goods to the same markets, at least not in the sarne 
proportions. Although international traclc is remarkably 
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multilateral at present, it still appears advisable to plan foreigr. 
trade strategy in such a manner as to incorporate elements to 
offset "unbalanced" trends. 

6. 6 - Explanatory Factors

Clearly, total import value is directly related to domcstic 
product (or, more specifically, to the industrial product, since 
agricultural imports comprise a smaller share o[ the total) anel 
to gross capital formation, anel inversely 1·elatecl to the real 
exchange rate. The intensity of these correlations is in part 
accentuated or attenuatccl by governmental economic policy. This 
is inclicated by data such as that inclucled in _Table 31.

1%7 
1%� 
1969 
1970 
1971 
1972 

Table 31 

lmports a11d Domcstíc Variables: bulcxcs, 1967-1972 

(1967 = 100) 

To1al Gross Rcnl 
Ycar Impor!> M.inufoc1uring C:1pi1.1I Exchangc 

(Currcn1 Rc;1I Product Form.ition• Rate for 
USS FOBJ (1949 Prkcs) lmponsb 

100.0 100,0 IU!l.O 100.0 
128.7 115.5 126.7 100,4 
138.3 127 .9 136.5 I02 . 7 
173.9 142.:! 157.7 96.5 
2 25.2 1 ;8. I 187.6 93.8 
293. 1 187.4 88.3 

Sourccs: FGV. Co11j111111ira Eco11ômicu 25 (September 1971): 97; and MF;CIEF. C11-
11u'rdo E.Yterior elo Brasil, 1967-1972. 

Official figures on gross capital formation are availablc only up to 1969. 
Thosc givcn hcre for 1970 and 1971 wcrc cstimated by .ipplying thc mcthod 
uscd by FGV 10 data oblaincd dircc1ly from IBGE, FGV and 1he Instituto 
Br.isileiro de Siderurgia. 

" Thc real e.�change rate was ob1aincd by dellating thc effectivc impari 
rates by 1he general wholesalc price indcx. 

6 . 7 - Tariff Protection 

As a consequcnce of the 1966 tariff re[orm, from March 1967 to 
the end of 1968 the import t.ax rates remained at low leveis 
compareci to what they hacl been earlier anel woulcl be !ater. 
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The import tariff averages for procluct classes are presented 
in Table 32. 

It should be notecl that restrictions were lifted appreciably 
in 1967, reducing the average protection by almost 30%, The 
subsequent changes lecl to the tax rates given for 1973, which 
reflect the recem situation. However, the levels continue to be 
lower than those prior to ] 967. 22 

Nevertheless, it is necessary to consider carefully the data 
presenteei. It is known, for example, that in many cases the 
nominal tariffs were higher than the actual ones, as exemptions 
and reductions were frequent. And estimates suggest that such 

Table 32 

Imporl Tariffs by Class of Use o/ Goods, 196'/-1973 

(Unweighted Average of Nominal Rates) 

Cl.iss 

Consumcr Nom.lurabks 
Consumcr Durablcs 
1-"ud and Lubricants 
l111crmcd1a1c Mcl:1I 

Good, 
lntcrmcdi.ilc Nonmctal 

Goods 
Cons1ruc1ion Materiais 
C.'.1pi1al Goods for 

/\griculturc 
Capnal Goods for 

lndustry 
C.1pital Goods for

Transpor!
To1al lmrorts 

(%) 

1964-1 %6 

73 
xo 

65 

47 

37 
62 

32 

49 

55 

5-1 

1967 
-· ----- - ---

54 
<,4 

48 

34 

27 
44 

25 

36 

-12 
w 

1973 (March) 

X-1 
X3 
25 

49 

34 
-17 

31 

-14 

-17 
-19 

Sourccs: Thc dala fór 1%4-1966 :111d 1967 was ;1dortcd from Paul G. Clark. ··Brazi­
lian lmpon Libcraliza1io11·· (mimco .. Willi;uns College. Scr1cmbcr 1%7). 
Thc data for 197) was comrikd from thc 1ariff lcgisl:11io11 in cffcct in M:m:h of 
lhat ycar: Minisll!rio da Fazc11d;1: T111·i(t1 .-ltlmm<"ira ,. L,·gislaç,io Bci.,irn e/,· 
Comércio EYtuior, 1972. vol. 1. 

:.-� Thc govcrnmcnl cxprcsscd concern :it 1hc clc\'clopmcnt :ind composition of 
imports in 1967 and 1968; in grcat parl, thcsc wcrc a conscqucncc of thc 
ncw tariffs. Thc proporlion of consumcr goods, for examplc, rase from slightly 
more 1han 11% of thc total in 1966 to 14.2% in 1967 and 13.2% in 1968, 
Lhen dropped in 196!l. IL shoulcl bc 1>ointcd 0111 that thc tariffs on eonsumcr 
goods wcrc raiscd abovc 1he leveis in cffcct prior to thc l!l67 rcfonu. 

9l 



reductions resultecl in the actual tariffs being about 60% ol the 
nominal tariffs in effect for the three classes of capital goods. 

Reductions can be considered even greater in the last few 
years, though it has still not been possible to obtain reasonable 
estimates. This expectation is based on the fact that government 
officials temi to allow complete tax exemption for projects having 
priority according to their criteria. 

Mcreover, Lhe recent foreign exchange devaluation mechanism 
has itself contributed to reducing the real protection. Thc 
clevaluations are generally inferior to the differences between 
the rates of growth of domestic and international prices, 
these diHerences being justified by the "procluctivity earnings" 
of the Brazilian economy. This argument could also be used to 
justify the reduction of tariff protection to Brazilian industries, 
from which it could be concluded that there was in fact an 
intention to manipulate the exchange rate to this encl. 

On the other hand, it could also be affirmecl that such 
mechanisms appearecl in 1967 or were strengthenecl thereafter. 
So it is possible that the 1966 decision to liberalize imports has not 
in fact been alterecl. What did occur was that as o( 1968 1110,·c 

sclccliue liberalization mechanisms began to prevail, be they 
sectoral (capital goods, industrial inputs, etc.), regional, or even 
designed to correct certain anomalies in the domcstic supply. 

If on thc one hand such mechanisms perm it the government 
greater contrai to attain ils liberalization goals, on the other 
they may introduce certain distortions, insofar as they do not 
always follow the wcll-outlined sectoral and regional economic 
policies. Given these conditions, appreciablc reductions in the 
nominal rates for certain groups o[ products may be preferable 
to high tariffs and specific exemptions, sincc well-dcfined 
cri teria for thc granting of such exem ptions do not always exist. 

Nonetheless, it can be concludecl that Iiberalization has 
become a rcality, be it through tariff reductions or through thc 
utilirntion of selective mechanisms, and that this policy has 
uncloubtedly contributed to the recent import expansion, though it 
is difficult to estimate in what proportion. This conclusion 
reinforces the idea that import substitution has not been e[fective 
in the last few years, not even in the sectors specifiecl in 
official clocuments. 

6. 8 - lmPort Substitution

The mere fact that imports rise at rates far superior to 
domestic production, in general tenns anel for nearly ali 
industrial sectors, suggests that import substitution has not been 

!J2 



one o( Lhe sources of industrial growth. Consider, for example, the 
data in Table 33, which indicates the share o( impons in total 
domestic supply. 

lt should bc observecl that, asidc from "Food Proclucts", 
the net import/supply quotient increasccl in ali sectors, 
anel substamially in some. Even in those for which official plans 
saw addiLional possibilities [or import substiLULion, such as 
"Metais" and "Chcmicals", thc higher "degree of openness" was 
evidcnt. 

A more complete, though Icss up-to-clate, analysis was madc 
by \Villiam G. Tylcr, who detecLs the growth "sources" in thc 
clemancl for manufactured products _ :?:J 

Table 33 

Slwrc o/ Bmzili<111 lmports i11 Domcslic S11j1/Jly a 

{%, at Current Prices) 

Sector 1967 

Metais 13.8 
Nonclectrical Equipmcnt 31.1 
Electric-JI Equipment 12.3 
Transpor! Equipment 11.7 
Papcr and Papcr Products 8.2 
Chcmicals 17,3 
Textiles .8 
Food Products 3.1 
Misccllaneous 17.'.! 

Total 10.3 

Souree: Suzigan er ai., C,·esci111en10 l11d11,;1rial 110 Bra.,il. 

" Thc calculations are bascd on thc following formula: 
Mi 

Mi + P1(/ - a,i) - Xi 

wherc 
M

i 
= valnc oi' sector j impons 

1971 

18.3 
J7.7 
22.0 
14.5 
13.5 
17.7 
2.1 
2.5 

29.7 

1-1.0 

Pi 
= ,·:1luc of sector j production 

X
i 

\':tluc of sector ; cxports 
"i• coeílicicnt of sector j sclf-consumption. ,kri,c<.1 frnm 1hc input-output 

m:itrix pr.:p:ircc.1 by 1he Conselho l111crministcri:1I c.lc Preços ofthc Ministr,· 
of Fmancc. 

:?a "Structnral Intcnlepcnclcncc, l111por1 Substimting. lnclustrialization :md 
Manufacturccl E:qlOrt Ex1>ansion o( Brazil" (mimco .. Institui íiir Weltwirtscha(I. 
Kicl Uni,·crsit)', 19i2). 
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The method for measuring the contributions of increasccl 
domestic demand, exports and import substitution to industrial 
growth is baseei on the well-known formula developed by Hollis 
Chcncry,24 anel includes modifications proposecl by Samuel Morley 
anel Gordon Smith . 2� These moclifications are aimecl at eliminating 
underestimates of the "import substitution effect" resulting from 
tl1e failure to consider the intermediate supply effects. The 
methocl is presenteei in detail by Tyler, as well as by Morley and 
Smith. 

Table 34 reproduces the final results obtained by Tyler. 
Even without considering the above figures rigorously, it 

is interesting to note the "negative contribution" of import 
substitution to ali sectors, but especially to "Metais", "Electrical 
Equipment", "Transport Equipment", "Chemicals", "Plastics", 
"Paper" anel "Miscellaneous". Not even in "residual" terms was 
import substitution effective. 

7 - FOREIGN TRADE STRATEGY: FINAL 

CONSIDERA TIONS 

Thc foreign trade policy has unquestionably benefited the 
national procluctive system. Larger rnarkets, new investrnent 
opportunities, incentives to business cfficiency anel easier access 
to the international financing market have made the general 
orientation practically irreversible. Although the extensive 
substitution of imports in the 1950's consolidated Lhe national 
industrial structure, it also caused serious distortions necessitating 
a radical change in the approach to foreign tracle. 

Thc main distortion emphatically mentioncd in any stucly of 
the import substitution proccss was the Jack of criteria for 
allocating scarce productive resources. Furthermorc, any potential 
import substitution activities were overprotectcel through high 
impon tariffs and/or administrative restrictions, while cxports 
were simultaneously discouraged. As a result, socicty had to pay 
a high price for its economic development. 

Yet, an interesting analogy exists betwecn import substitution 
protected by tariffs anel expon promotion stimulated by 
subsidies. Both tariffs anel subsidies raise the actual cost of 

24 "Pa!lcrns of lndnslrial Grmeth," A 111erica11 Eco,iomic llt:vi= 50 
(Scplcrnbcr l!l60): 624-54. 

2G "On thc Mcasurcmcnr of lrnport Substitution," A 111ericm1 Eco110111ic Revit!'lli 
60, n.0 4 (Scptcml>cr l!l70): 728-35. 
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Table 34 

"Sources" of Industrial Demand Growth, 1964-1969 

(%) 

Domcstic lmport Sector 
Dcm:m<l 

Exports 
Substitution 

-----·---- - . -- -

Nonmetal Minerais 101.6 1.6 - 3.2
Melais 114.4 58 - 10.1 

Nonclcctrical Equipmcnl 97.9 3.6 1.5
Elcctrical Equipmcnt 109.3 1.3 10.6
Transpor! Equipmcnt 108.6 .5 9.1 
Wood Products 93.4 !1.8 2.2
Furniturc 100.3 .4 .7
Papcr 108.1 1.8 9.9 
Rubbcr 103.2 .2 3.4
Lcathcr Products 1 O 1.2 .8 2.0
Chcmicals 108 2 2.5 10.7
Pharm:iceutical Products 99.3 .9 .2

Cosmctics 100.7 .3 1.0 
Plastics 110.8 .5 11.3
Tcxtilcs 100.0 1.8 1.8
Clothing 99.8 .6 4 
Food Producls 97.5 2.8 .3 

Bcveragcs 100.6 .4 .1 
Tobacco 99.3 .7 
Publishing and Prinling 98.1 .8 1.1 
M isccllancous 114.2 2.6 16.8 

Total 104.l D - 6.4

Sourcc: W. G. Tyler. "Structural lntcrdcpcndcncc. Impor! Substituting, lndustrial­
ization and Manuíacturcd Export Expansion of Brnzil .. (mimco., Institui 
für Wchwirtschaft. Kicl Univcrsity, 1972). p. 20. 

foreign currency, though with certain cliffercnces as to their 
effects. vYhen an import is substituted by a clomestic product 
through tariff protection, forcign reserves are savecl but product 
costs are increasecl, the burden being paid by the clirect 
consumers. On the other hancl, if it is clecided to export using 
government subsidies, higher actual import prices also result, but 
with the burdcn clistributed throughout society. Hence, the 
promotion of exports must be within bouncls so as not to 
continue to impose on society overly high costs for economic 
developmen t. 

Givcn these conclitions, it would be advisablc to set social 
limits consiclerecl bearable; well-de[inecl sectoral critcria coulcl 
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thcn bc establishecl according lo these limits. Jt also appears 
rcasonable that the government o[ a developing country shoulel 
respecl the basic rules of a market economy anel try to analy;,e in 
eletail the options most likely to keep its foreign transactions in 
balance. Such analyses shoulcl be made at the levei o[ a sector, 
industry or even investmcnt project, depencling on the sophistication 
of the planning system or the degree of government involvement 
in economic activity. 

ln addition to thcse aspects, the higher elegree o[ 
vulnerability o[ the economy, inherent to export-lecl growth, must 
also be considered. Thc. economy benefits from periods of 
international euphoria, principally reflected in tracle; likewise, it 
suffers from the adverse effects o[ recession clue to the clifficulty 
o[ "reconverting" the procluctive structure (when such 
"reconversion" is possible). 

The intemational economic crisis initiatecl in 1973 has 
pa.rticularly affectecl countries with a high "clegree oi' openness" to 
foreign markets, such as Japan, Englancl anel Hollancl. Therefore, 
the search for an outwarcl-looking strategy for growth requires 

• thorough stuclies of the international economy, inclucling
analyses of procluct markets anel o[ thc economies of thc countries
o[ major interest, forecasts regarcling prices on basic proclucts
(imports anel exports), anel so forth. ln thc domestic sphere, thc

search calls for stuclics enabling the government to acljust economic
policy to changes in thc world economic situation.

Finally ,the dircctions o[ commcrcial anel financial flows
bctwccn Brazil anel other coLmtries anel 1he various cconomic
blocks clcserve more attention, especially when multilateral worlcl
tracle does not operate efficiently. Shoulcl such inefficiency come
to prevail, bilateral or cven barter arrangements may
eventually be n�edecl.
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AGRICULTURAL MODERNIZATION 

AND TECHNOLOGICAL DUALISM 

IN DEVELOPING COUNTRIES 

Ruy Millt'I" Paiva• 

I - INTRODUCTION 

Efforts to develop the agricultura} sector are currently being made 
in a number of countries, including Brazil, which enjoy the 
following conclitions consiclered favorable to moclernization: 1 

(a) a significant percentage of farmers willing to adopt
moclern teclrniques;

• .·\ fcw ycars ago the a111hor publishcd a stucly on technological dualism 
entitlcd "i\lodernização e Dualismo Tecnológico na Agricultura", which appearecl 
in P,-squisa e Pla11eja111e11/o Eco11ó111ico 1, n.0 2 (December 19il): 171-234. The 
model then developed was commentecl on by Prof. ,v. H. Nicholls in his article 
"Paiva e o Dualismo Tecnológico na Agricultura: Um Comentário," ibitl., 3, 
n.0 1 (i\larch 19i3): 15-50, as wcll as hy Prof. G. E. Schuh in "Modernização e 
Dualismo Tecnológico na .·\gricultura: Alguns Comen1:lrios," ibid., pp. 51-93, 
anel by the au1hor's IPEA colleague C. R. Contador in "Dualismo Tecnológico 
na Agricultura: Novos Cornent:!rios," ibid., 4, n.0 1 (February 1974): 119-38. 
ln sections I to 9 of the prcscnt papcr, the author secks lo reformulate this 
moclel in regarei to cerlain relc,·ant points. He recognizes that he woulcl 
not have been ahle to cio so hacl it not hecn for thcse commen1arics anel the 
opportunity of discussing them wilh 1heir au1hors. Special mention sbould be 
made of reccnt discussions with Claudio R. Contador, ,vhosc theoretical 
grasp of lhe subject was of invaluable aicl in preparing this new version. Any
erro� or oversigh1s Iemain thc author·s sole responsibility. 

1 ,\n extcnsh·e litcra1ure cxis1s sccking to show that agricultural 
backwarclncss in clcvcloping countries is lhe result of the abscnce of thcsc 
favorable conclitions. This paper is not intenclcd to prove empirically 1hat the 
existcnce of thcse conditions is 1oday a constant in many developing countries. 
Nor is it necessary to do so hcrcin, for the aim of 1his stucly is to show 
1hat there is a point at which lhe modemization proccss become• tied to lhe 
devclopmcnt of the nonagricultural sector, rcgarcllcss of the exist<'nce of these 
conditions. 
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(b) a stock of modern techniqucs (provided locally or
imported) � suited to different local conclitions;

(c) availability of technical and financial assistance to
provicle farmers with the knowledge and funds required
for the acloption oE modern techniques.

Moreover, these countries generally present satisfactory total 
output growth rates of up to 8% or 10% a year. On the other hancl, 
these sarne economies are also characterized by having a large 
percentage, from 10% to 50%, oE their total manpower allocated 
in the agricultura) sector, and a Jow export rate of agricultura! 
goods, not exceeding 10% or 12% of the sector's output. 

Given these conditions, agricultura) modernization in thesc 
countries is progressing at a slow anel uneven pace. One can 
observe that a small percentagc of farmers opernte at a very high 
technical levei, making me of sophisticated instruments such as 
tractors and harvesters, in addi tion to fertil izers, pesticicles, 
concentrated feed, etc. However a larger proportion are in the stage 
of technological dualism, that is, using modem and primilive 
teclmiques simultaneously, and a substantial percentage continue to 
use primitive methods, practicing what might be called "hoe 
agriculture". 

A similarly uneven technological pattern is observable if one 
considers individual agricultura! products. Thus, for some products, 
marketable production is possible only for farmers who modernize 
their activities, so that those using traditional techniques are 
necessarily eliminatec.l. For other proclucts, however, such climination 
does not occur, and modem and tradi 1ional methods coexist in a 
typical state of technological dualism. ln still other cases, only 
farmers using traditional mcthods are able to continue producing, 
for modern technology is not economically feasible. 

The existence of dualism and the slow pace and uneven spread 
o( modernization are not easily explained. W'hcn there are farmers 
willing to modernize their activities, when therc is a stock o( 
technological knowlcdge which can be applied economically, anel 
when there are services to provicle farmers with the necessary 
expertise, [uncls anel materiais, it woulcl be reasonable to expect 
that moclernization would occur at an intensive rate, anel that 

:: Jmporied tcchniqucs are vcry importam at the momcnt. Resides the use of 
machincs in agriculture, there is alrn the ntilization oí pcsticidcs, antibiotics 
and nutrients which can bc imported an Lhen usccl following slight 
adaptation. Poultry-rai.�ing prcsenu an extreme case, it being possible to 
import sekcted brceds and ncarly ali the knowlcdgc rcquired to run a poultry 
fann elficicntly. 
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farmers who were unwilling or una1:ile to modernize would be 
eliminaLed from the market or become marginal proelucers. ln 
such a case, therefore, one could observe a situation of economic 
malaelaption anel not of technological elualism. 3 

Economic theory does not proviele a satisfactory explanation 
for technological elualism. ln general, the theories which attempt to 
explain the agricultural moclernization process say little about 
the problems encounterecl in developing countries. For example, the 
"eliffusion model", for a long time a well-accepted theory, states 
Lhat agricultura! moclernization operates simply through the 
spreacling of techniques which result in higher land and labor 
proeluctivity and, consequently, in higher financial returns for Lhe 
farmer. � 

Accorelingly, economists have developeel methoels for measuring 
the relationship between these productivity values anel the 
increases in farm incomes, firstly through research concerning 
the organization anel management of agricultural properties, and 
)ater through sLudies of the economics of proeluction. 

Thus, output growth or agricultura! moelernization is not 
related Lo the choice of Lechniques, but to the allocation anel factor 
mix, anel to the proeluctivity per unit of input, whether considering 
the single firm or the sector as a whole. 

The limitaLions of this theoretical moelel became evielent 
when it was seen that the spreael o( techniques clicl not result in 
agricultural moelernization in underdeveloped countries, despite 
all the eíforts expencled during the post-war perioel in the forros of 
technical assistance and financing. Furthermore, this model cannot 
explain the existence of economic clualism in developing 
countries, for if the new techniques are more aelvantageous 
economically there shoulel be nothing (given the forementioned 
items a, b anel e) to prevent all farmers under similar ecological 
conditions from adopttng them. 

Professor T. W. SchulLz has macle a valuable contribution by 
relating agricultura) improvement to the elevelopment of urban 
industrial centers. To explain regional differences in fann income 
in the Unitecl States, Professor Schultz shows that farmers locatecl 

li \Vherc tcchnological dualism cxists, traditional fanncrs do not ncccssarily 
hccoruc maladaptcd írom thc cconomic point of vicw. ln principie, thcy obtain 
highcr rcrnrns than thcy ,vould wcrc thcy 10 mo<lcmizc thcir activitics. If 
thcy are wcll locatcd, cnjoying íavorablc soil �nd climatic conditions, thesc 
returns nrny cvcn rcach sa1isíac1ory leveis. 

4 Scc Y. Hayami and V. \\'. Ru11an, Agric11/t11ral Dn1elop11u11l: An 
lllterm1tio11al Per.f/1ectir•e (Ilahimorc: Thc Johns Hopkins l'ress. 1971). 
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in areas closer to urban industrial cenlers have access lo more 
e[[icient factor anel procluct markets, making it possible to adopt 
more efficient methods anel thereby obtain higher proeluclion 
returns." 

ln a subsequenl work, Schultz shows that the growth 
possibilitie� o[ traditional agriculture are already exhausteel as 
a result o[ the farmer's "resources anel knowledge o[ the art"'. He 
also shows that in this kind o[ agriculture it is not possible to 

increase output by a mere reallocation of factors and that 
"aelditional income flows" are elepenclent on the low-cost 
availability o[ modem inputs (material inputs and new 
knowleclge). 0 Thus, the solution of the modernization problem 
would clepend on the possibility of providing farmers with new 
sources of production, that is, high-pay-o[f inputs anel modem 
techniques suited lo local farming conditions. 

These theories clemonstr�lling the importance of industrial 
centers and the depenelence o[ moclernization on the existence 
of high-pay-o{[ modem inputs are relevam to an understanding 
of the modernization process in developing countries. However, 
they are not sufficient to explain certain problems which arise 
cluring the modernization process. For instance, there are 
countries that have these modem inputs available but are unable 
10 impan them to a more significant percentage of farmers 
despite similar soil anel climatic conditions, Lhe farmers' 
willingness to adopl modem techniques anel the availability o( 
financial anel techn ical assistance. 

More recently, Hayami and Ruttan have developed �-chultz ºs 
concept o[ high-pay-off modem, inputs in greater detail. 7 They 
specify that these appear in 'response Lo the country"s economic 
conclitions anel resource enclowments. ln this way, the limitations 
arising from the supply inelasticities o[ !anel and labor coulcl 
be overcome by means of biological and mechanical innovations, 
respectively, permitting the growlh anel development of 
agriculture. Satisfactory agricultura! development shoulel thus 
depend merely on the aclequate generation anel acloption of 
techniques which result in the saving of scarce factors. "Failurc to 
choose a path which effcctively loosens the conslraints imposed 

:. Scc T. W. Sch11lt1., The F.co110111ir. Orga11ilntim1 o( Agrirnlt11re (Ncw York: 
:\lcGraw Hill, 1953). 

r. T. W. Schultz, Tra11.1for111i11g Traditirmal Agrirnltw·e (Ncw Ha\'cn: Yale 
Uni\'crsity l'rcss, 196-1). 

1 Agrir11/t11ra/ D,-11elop111e11t. 
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by resource endowments can depress the whole process af 
agricultura) anel economic development." 8 

Hayami anel Rllltan's moclel is important in explaining Lhe 
crealion of new techniques, for it indudes the mechanism by 
which public anel private investme111s are directed to the solution 
o[ these problems. It is of little use, however, to those developing 
countries which already possess reasonable stocks of modem 
techniques anel whose problem is how to encourage a greater 
number of farmers to use them in place of traditional melhods. 
The fact that such modern techniques do not spread at a faster 
rate, despite farmer receptivity anel the oíficial efforts o[ 
1echnical anel financial assistance, is not explained by this model. 

To arrive at a more complete explanation of modernization 
problems in developing countries, it is necessary to include 
elements additional to those considerecl in existing models. 
This pa per at1empts to show thal, under certain conelitions, 
the moclernization process is dependent on the development of the 
nonagricultural sector anel is governed by a self-control mechanism. 
As moclern 1ech11iques spreacl among a greater number of farmers, 
the lowering o[ product anel traditional factor prices renders 
moelern techniques less economically advantageous than traelitional 
methocls. Thus, there is a br:iking effect anel a limit (or 
maximum �legree) to modernization. Beyond this limit, further 
modernization is only possible when parallelecl by growth rates 
in the nonagricultural sector (and/or export sector) high enough 
to pennit absorption of the adelitional output anel the labor 
�urplus resulting from agricultura! moelernization. 

This mechanism leaels to a better unelerstanding of the 
elifficulties involved in agricultura! moelernization in developing 
countries. li also explains technological dualism as a stage in this 
process, rather than as a deficiency. 

It may seem strange that previous models have failecl to 
indicate the existence of this self-control mechanism. The 
explanation probably lies in the fact that countries which 
eleveloped in the past, such as the United States anel European 
countries, dicl nol [eel the full impact of this mechanism. ln thc 
past, Lhe expansion of exports anel the industrial revolution created 
pressure for greatcr volumes of food anel raw materiais at a time 
that there was no highly productive technology available to the 
agricultura) sector. Even countries which have developed more 

11 lbid., p .. H.
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recently, such as Japan, have not felt the effects of this mechanism 
due to high growth rates in their nonagricultural sectors. 0 

However, the countries developing today face different conditions. 
Growth of the nonagricultural sector is now depenclent on 
highly capital-intensive technology and no longer requires 
large-scale transfer of labor from the agricultura! sector; and the 
latter now develops via highly productive techniques and less 
intensive use of labor. Given these conditions, the growth of the 
nonagricultural sector acts, through the sel-control mechanism, as 
a retraint on the process of agricultura} modernization. 

2 - OBJECTIVES AND BASIC DEFINITIONS 

The specific purpose of this study, as previously stated, is to show 
that in a free-enterprise market economy the modernization of 
agriculture is tied to the grnwth of the nonagricultural sector 
through a "self-control mechanism". 

The sections which follow establish the principies governing 
the "adoption" and "diffusion" of modern techniques and discuss 
in detail the assumptions underlying the "seJf-control mechanism". 
The final sections consider the implications of this model for 
agricultural policy, with specific reference to the Northeast of 
Brazil. However, before proceeding further it is necessary to 
define certain concepts used in this analysis. 

A basic point is that modernization of agriculture occurs 
through cliffusion among a greater number of farmers of new 
production techniques which, in addition to being more productive 
in physical terms, are also generally more ca pital-intensive than 
the so-called traditional techniques, which are basecl on )anel 
and labor. 

Two elements should be taken into account in measuring the 
degree of agricultura) modernization: (a) thc share in production 
of capital stock and modem inputs purchased outside the 
agricultural sector, anel (b) the percentage o[ farmers who have 
adopted techniques considered modem. 

The first of these, the "capital intensity degree", can be 
measured using thc agricultural capital to labor ratio. The seconcl 

o K. Ohkawa anel B. I'. Johns1on, in 1hcir dctailc<l analysis o( Ja1>ancsc
prog,css, stalc 1ha1: "Expansion in 1he non-agricullural sector has, o[ coursc,
proccedc<l a goo<l <leal more rapi<lly 1han in agricullurc". "'Thc
Trans[crability o[ lhe Japanesc Pmlcrns of Mo<lcmizing Tra<lilional Agricullurc,"
in Tfu: Role o{ Agriculture in Eco110111ic Di:velopment, c<l, Erik Thnmbeckc
(New York: Columhia Uni\'crsi1y I'ress, 1969).
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element, the "cliffusion degree", can be measured simply by the 
proportion of farmers who have adopted techniques considered 
moclern. 1º

Taken singly, however, these measures do not provide a 
satisfactory índex of agriculLural modemization. The ''intensity 
degree" indicates nothing conceming the differences in leveis of 
modemization among farmers - differences which are 
considerable in developing countries. The "diffusion degree" 
ignores the use of techniques other than those considered basic to 
defining modem agriculture. Such teclmiques are, in fact, easily 
[ound due to the very diversity of modemization among farmers. 
Clearly, this drawback could be lessened using a more elaborate 
index in which weights were assigned to each measure. 

ln the discussion which follows, the "diffusion degree" is the 
prime element, and it is treated as synonymous with the 
"modemization degree". Only when necessary will specific 
reference be made to the "intensity degree". Also, there is no need 
for rigorous definition of so-called "traditional" anel "modem" 
techniques. For the purpose of this study, what really matters is the 
direction of change - the transfer from one technique to another 
which is more procluctive in physical terms and which employs 
relatively more capital. Moreover, there is no need to quantify 
these factor ratios, except when illustrating certain special cases. 

3 - ADOPTION OF MODERN TECHNIQUES 

For purposes of simplication, the "acloption" and "diffusion" of 
modem techniques are consiclered herein as distinct phases in the 
modernization process. 

"Adoption" is ultimately a microeconomic problem, for it 
essentially involves individual decisions macle by farmers who 
determine, mainly on the basis of the prospect for economic 
advantage, whether or not they should change their techniques. 
"Diffusion", on the other hand, has macroeconomic 
characteristics, for modemization on the part of a great number of 
farmers depeneis on a number of other factors, as previously 
stated. 

10 The dclimion of moderniza1ion aclop1cd hcre cmphasizes 1he technological 
side of thc proccss. This is consistcnt wich whac occurs in dcvcloping 
counlries, wherc lhe lr:insition from traditional to modcrn farming begins 
with lhe purchasc of a tractor, fcrtilizcrs and 01hcr modem inputs. The 
c([icicnt use of lhcse inputs is poslponcd 10 n sccond s1agc in thc 
modern ization process. 
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3. l - The Relative Economic Advantage of Modern
Techniqucs 

ln Lhe case of acloption, it is assumecl Lhat Lhe basic aim of Lhe 
farmer who substituLe new Lechniques for alei ones is to obtain 
economic advantage. This aclvanLage can be expressecl in terms o[ 
output increases anel cost reductions, i .e., by Lhe expectecl 
adclitional net income. I[ the alternative Lechniques are 
classified as Lraditional or modern, 11 according Lo the proportions of 
Lraditional factors (!anel aml labor) 1:.: anel moclern inputs 
(machinery, fertilizers, Lechnical services, etc.) usecl in production, 

the following expression gives Lhe condition necessary for 
substituting Lraditional by modem techniques: 13 

(1) 

where: 

Q"' 

Qt

X
"' 

-

output quantity obtainecl with moclern techniques 

output quamity obLained wilh traclitional techniques 

quantity of modern inputs 

xi 

P
q 

P
"' 

X 

� 

quanLiLy of LradiLional inputs 

product price 

pricc of moclcrn inputs 

price of traditional inputs 

This statement is exLremely simplified, for it groups modern 
inputs under a single variahle (Xm) anel traclitional factors unc!er 
another (X'). Moreover, it is assumed thal only modern or 
traditional factors of procluction are used in each case. But 
strictly speaking, Lhere are many inputs involvecl, each having ils 

11 There is no need at 1he moment for a rigorous definition clearly 
clisting11ishing these 1echniq11cs. 
12 Agriculuaral labor is classed a.� a traditional íactor duc to the fact that 
it is generally unskillecl in developing countries. Should a more rigorous 
clcíini1ion bc rcquired (as for the application of cxprcssion [2] in fn. 13), 
labor wculd have to bc further classificd according to skill. 

13 The rclath•c advantagc.� of modem anel traditional 1echniq11cs could also be 
measurccl in 1cnns of production cosi.�. in which case thc cxprcs!ion would 
be th� following, using 1hc samc notation: 

(2) 
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own price. Also, boLh modern and LradiLional techniques 
employ both modern anel traditional inputs, though in 
differing ratios. Therefore, the correct expression shoul bc as 
follows: 

wherc: 

n > n' 

I > )', in a raLio to bc establishecl 

(3) 

However, [or present purposes a conceptual model explaining 
only the direction of changes is sufficient. The simpli[ied 
expression (1) meeLs this purpose since iL indicaLes the basic 
elements responsible for Lhe economic advantage, or clisadvantagc, 
of moclern over Lraclitional techniques. It shows that this aclvantage 
depeneis on the following relations: 

- the relaLive physical procluctivity of moclern to traclitional
Q"'IXm 

factors 
Q;

Íxi 
inclicating that as the productivity ot

modern inputs rises (or diminishes), Lhe economic advanLages (or 
disadvantages) of modern technology increase (or clecrease); 

- the modern to traditional factor price ratio -"- \ -( P'"' 
p� J 

indicating that a price clrop in the latter (land anel labor) in 
relation to the former renclers Lhe use of modern techniques 
economically unfavorable; 

- procluct to modern input price ratio � - inclicating
P�' 

that when the price of a product rises in comparison to the 
latter, the economic aclvantage of moclern techniques increases. 

Thus, the economic aclvantage of moclern over traclitional 
techniques is basically clepenclent on the behavior of procluct 
prices anel of the prices anel physical procluctivity of modem versus 
traclitional inputs. Changes in thesc relations are used in this 
study as fundamental elements in analyzing thc diffusion process
in agricultura! rnodernization. 
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3. 2 - The Subjective Cost of Transference

The adoption of modem techniques ofLen requires changes in 
Lhe farmer's life sLyle anel behavior which are confoundecl with 
his lransference proper from one agricultura! system to another. 
One must observe Lhat lhe mere economic advantage of modern 
over traditional techniques will not be enough to incluce the 
farmer to transfer. Thus, the difference must be great enough to 
act as an incentive for him to break the barriers which bind him 
to u·aclition, to overcome Lhe clifficulties which accompany such 
change, anel to accept the sacrifices which have to be made in 
orcler to achieve success. 

These difficulties become apparent in acquiring adequate 
technical knowledge, in obtaining sufficient material resources, in 
hiring responsible anel efficient labor, in insuring a regular 
supply of good quality inputs (mainly pesticides, vaccines, feecl 
anel seedlings) anel, above ali, in the financial risk the farmer has 
to accept. The sacrifices are related Lo the "aclvantages" the 
individual feels he will !ase by breaking away from a traditional 
way o[ life, from the habits anel customs that he must abandon lo 
operate as a moclern farmer. 

These clifficulties and sacrifices may be consiclerecl the 
"subjective cost of transference" (SCT). 1-1 lt can therefore be 
arguecl that a fam1er's clecision to aclopt modem techniques 
depeneis not only on their relative economic advantage, but also 
on the possibility of their compensating for those clifficulties anel 
sacrifices, lhat is, for Lhe fm·mer's subjecLive cosL. Accordingly, 
cquation (1) is restated as follows to inclucle this new condition 
necessary for transference: tú 

In addition, it must be noLecl Lhat Lhe subjecLive cost of 
transference is ·clifferent for each farmer, depencling on his skill, 
environment, interpersonal relationships anel, above ali, cultural 
levei. The fact is that some farmers Lransfer as soon as they judge 
Lhat economic reLurns from moclern agriculture are higher than those 

H Othcr co�L clcmcnls could hc considcrcd in this dcfinition, such as lhe 
dilfirnltics rcsulting from thc indivisibilily of C('rtain fixcd-capital itcms 
anel thc farmcrs· slight intcrcsl in distinguishing long-tcrm and shon-tcrm costs. 
Howc\'cr, such clcmcnts sccm to havc rclativcly littlc importancc in thc proccss o( 
transfcning from traditional agriculturc in dcvcloping countrics. 

15 �olc that according to thc original c<_piation (1) thcrc would bc no 
1r:111sfcrcmc if incomcs wcrc cqual. 
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from traditional agriculture. Others take more time, anel only 
make the change when the expecteel relative aclvantage is veq• 
high. 

Thus, the subjective cost of transference for a grou p of 
farmers can be shown by a curve such as (CC) in Figure 1. The 
curve inclicates that some farmers have a negative transference 
cost, meaning that they are willing to change even if only for the 
sake of gaining "prestige" anel the reputation of being 
"innovators". For others, the cost is excessively high . The slope 
of the curve depeneis on technical anel creclit assistance, on the 
farmers' educational leve!, anel on the force of tradition, in 
adelition to other factors. As the service facilities improve anel the 
cultural levei rises, the curve shifts to the right (C'C'). 
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FIGURE 1 

PERCENTAGE OF FARMERS 

WILLING TO CHANGE THEIR METH0DS 

4 - DIFFUSION OF MODERN TECHNIQUES 

It has ah-eacly been statecl that cliffusion of modem techniques is a 
more complex process than acloption. Besides the economic 
aelvantage that moelern methoels must offer, eliffusion depeneis on 
a number of other conelitions, such as availability of material 
resources anel technical knowleclge, an adequate supply of modern 
inputs, crcclit facilities anel the managerial ability of farmers. These 
conditions are essential to the diffusion of moclernization, and 
eleveloping countries attempt to make them available to farmers. 

However, there is a conelitioning factor in the modernization 
process of greater importance which has not been sufficiently 
consiclerecl by those stuclying moclernization problems. It consists 
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in Lhe facL Lhat the cliííusion o[ modem techniques provokes 
changes in the product to traditional íactor price ratios. These 
changes have a braking eííect on cliííusion until further changes in 
prices or Lechniques occur. ln principie, this follows a pattern Lhat 
can he brieíly describecl as follows: 

wiLh the cliííusion of moclern technology, outplll increases 
anel producL prices clecrease; 16 as cliHusion progresses, this 
is followed by relative declines in the traclitional factor prices 
(!anel anel labor); 

when procluct prices fali (changing Lhe raLio Pn / P�'), 
the ach•an tage of modero Lechnology is thereby reclucccl, as 
shown pre,•iously; 

!ater, whcn the prices oí traditional factors also fali
(altering Lhe ratio r:'/P�), thc aclvantage of moclern

Lechnology is íurther reeluceel anel may even become
negative.

Such clrops in proelucL and traclitional factor prices cause 
modern techniques to hecome economically less aclvantageous, or 
even clisaclvantageous, in comparison with Lraclitional methods, 
anel thereby act as a king oí "brake" ar cou11Lcrince11Live to 
moclernization, reelucing the number o[ íanners illleresteel i n 
changing theii: sysLems of proeluction. 

From the pattern just elescribeel, the following significant 
iníerences may be elrawn: 

the modcrnization process is subject to a "self-control 
mechanism··, for Lhe counterincentives (drops in product and 
fncLor prices) are inherenL to the process; 

the diffusion of modern mcthods has a limit or "maximum 
degrce" set by this se!f-colllrol mechanism; 

once the maximum clegree has becn reached, íurther 
eliffusion becomcs basically elepenelent on elevelopment in 
Lhe nonagricultural secLor. 17 

111 Expurtahlc products constit111c a spccial case which will bc discusscd latcr. 
Thcir priccs hcing sct in the lorcign markct, they do 1101 s11ífcr dro1>s. 
17 ln this way, Lhe sclí-control mcchanism and the maximum degrce aí 
moclcrni,ation are reached vi;1 thc diHusion uí modcrn mcthods. R.:,asoning in 
tcrms of lhe intcnsity dc::;rce, which is thc scccud ícat11rc oi modcrnization 
(scc Scction 2), thc samc res11l1 is ohtained. Thc f.tll in traditional íactor 
prices render,; tcchniques 11sing proJ?Ortionately more oí 1hesc íaclors 
cconomically more advan1agco11s than moclern tcchniqucs, thcrchy making 
farmcrs lusc intcrest in aclopting the latter. 
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Before discussing the economic validity o[ these in[erences, the 
importance of tl1e third proposition must bc emphasizecl. Thc 
growth of Lhe nonagricultural sector, in the sensc of its capacity 
to absorb the aclditional agricultura! output anel rural lnbor 
surplus, becomes at a given poim the princi pai restraint on the 
diffusion o[ the new technology. Although this proposition mny al 
first seem unusunl, it is su pported by the Collowing rationale: 

lt is known that, as the economy dcvelops, the income anel 
employmem shares of agriculture diminish; this is known 
as the "law of the cleclining relative importance of 
agriculture", oras Lhe principie of "agricultura) secular 
decline". 18 

l t is also known that this decline is due to a basic econom ic
cause, the gap between the growth p::itential of
agricuhural output and Lhe expansion possibilities o[ the 
effective elemand Cor agricultura) goocls. :rhe output
potential o[ the agricultura) sector has been increased
thanks to higher productivity resulting from technological
innovations - mechanical, chemical and biological. ln 

comrast, consumption of agricultura) goods has a relatiYely
lower growth rate due to their low income anel price
elasticities o[ demand (Engels' Law) besicles the
increasing possibilities of substituting synthetic for natmal
products (fibers, leather, sugar, etc.). 1 t is well-known that
the demand for agricultura! goocls always increases lcss than
that for industrial proclucts anel services.

Thus, in a closed economy, economic clcvelopment 
necessarily causes the agricultura! output anel labor force to 
decline relative to those o[ lhe nonagricultural sector so as 
to acljust to changcs in demancl curves anel increases in 
procluctive capacity. Jt is generally acceptecl toclay that, 
:is the agricultura) sector m:ikes progressive use of 
existing technological innovations, its labor force 
shoulcl decline from a high levei o[ 70% to 80% of thc 
tot:il labor force to :i very low levei of '1 % to 5%, 

18 llruce John!ton makcs lhe following s1a1emcnt concerning this decline: "One 
of the most firmly es1ahlished empirical generalizations in cconomics relates 
10 1he secular decline o( the agricultural po1rnlation and labor force and 
agricult ure's sharc in CNP in lhe coursc o( ecmiomic dcvclopmcnt". 
"Agriculture anel Struc111ral Transformation in De,·cloping C.ountries: A 
Snrvey o( Rescarch." The Journal o/ Economic l.iternt11re 3, no. 2 (Junc 
1970): 3G9--IO�. Scc alw W. 1-1. Nicholls, "Thc Placc o( Agricuhurc in 
Ecolomic Dcvclopmcnt," in Pmcutli11gs of m1 /11Jeruntiom1l Ero110111ir A.<loântio11 
Ro1111rl Tn/,/1• (mimco .. C:amagori. Japan. ,\pril 1960). 
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It is recognized that in an open economy there shoulcl be no 
need, in theory, for such an intersectoral shift of labor. 
The additional agricultural production coulcl be exported, 
while the increasing demand for nonagricultural products 
could be met through imports. ln fact, however, the 
prospects for agricultura) exports are always very limitecl 
as a result of the numerous restrictive measures imposed by 
ali countries. For this reason, the agricultura! labor force 
always diminishes, even in countries where development was 
initially baseei on agricultural exports; recent examples o[ 
this are Australia, Canada, anel New Zealand. 
There[ore, it must be concluded that the diffusion of modem 
methods cannot proceed freely in agriculture. H the growth 
o{ agricultura! production anel the rural labor force is to 
some extent tied to the growth of the nonagricullllral sector, 
then the diffusion of modernization, which gives rise to 
increased output anel a declining labor force, is also 
dependent on the development of that sector. 

The self-control mechanism and the maximum degree o[ 
modernization provide the bases for a hypothesis explaining how 
this dependence opera tes. 

5 - THE SELF-CONTROL MECHANISM: 

DISCUSSION OF ITS ECONOMIC LOGIC 

The system within which the self-control mechanism and the 
maximum degree of modernization operate is baseei on the following 
premises, which require certain qualifications: 

the diffusion of modern techniques results in increased total 
output; 
the drop in product price is followed by a drop in the 
relative prices of the traditional factors; 
the fali in products anel traditional factor prices acts as a 
counterincen tive to further diffusion of modern 
techniques . 

5. 1 - lmproved Techniques and lncreased Production

Clearly, the production increase mentioned in the first proposition 
above will not occur if available resources in the sector are 
withdrawn or left idle. However, in agriculture such 
withdrawal is not simple. ln developing countries, where a high 
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percen tage o( farmcrs opera te a t a very low techn ical levei and 
have relatively few economic opportunities in nonagricultural 
secLOrs, less ef[icient producers are not easily forced out of the 
sector, as would happen in the industrial anel commercial 
activi Lies. rn Most of the farmers, even the inefficient ones, prefer 
to remain in thc sector, prncticing subsistence farming and 
marketing only a small pan of their output. The sarne occurs among 
underemployed farm workers. ·For Jack of better opponunities, they 
prefer to become part-timc workers or squatters in the interior of 
the country. ln this way, they too make their small contribution 
to agricultura) output. lt can thus be assumecl that in developing 
countries cliffusion of technology always results in increased total 
output, thereby initiating the self-control process. 

5. 2 - Improved Techniques and Declining Prices of
Traditional Factors 

Consicleration shoulcl be given to the fact that prices of the 
traclitional factors migln not climinish in areas undergoing 
modernization. ln such areas, these prices might even rise clue to 
increases in the marginal procluctivity of these factors. Prices 
woulcl decline mainly in regions where modernization is more 
clifficult either because of distance, unsuitable soil, or less 
skillecl farmers. ln such regions, !anel prices would fall unless 
noneconomic factors relatecl to personal prestige, fear of inflation, 
etc., intervened. \Vage rates coulcl be similarly affected as a 
result of a decline in value of the marginal labor product. 
Thus, clcpencling on elements such as local conclitions anel the 
mobility of labor, the diffusion of modem techniques may or 
may not affect traditional factors in areas where modemization is 
taking place. Howevcr, the cffects described will surely occur in 
areas which have yet to be moclernizecl, making the moclernization 
process even less economically :idvantageous in such areas. 

5. 3 - Price Declines and Counterincentives to
Diffusion of Modern Techniques 

At first sight, it might appear that modem lechniques resulting 
in significant increases in procluctivity anel sharp reductions in 

1n li shoulcl bc rcmcmbcrcd that 1hc sclí-con1rol mcchanism does not function 
in 1he case or imlm1rial mui commcrcial activilics, prccisely becausc inclficicnt 
proclucers anel cconomically supcríluous labor are more ea!ily cxpellcd from 
lhe mark..-1. 
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production cost 20 woukl he immune to the effect of the 
self-control mechanism. However, even these tcchniques are subject 
to the mechanism, as will be shown )ater using hypothetical 
examples. 

For the purposes o( Lhe present analysis, modem techniqucs, 
in terms of increased procluctivity anel recluced production costs, 
can he groupecl in three classes: 

Motlern Technique A - Lhe increase in net financial 
return is due Lo a substantial increase in physical 
productivity, anel not to a reeluction in cost per unit of 
proeluct; this generally occurs in the case of Lechniques 
requiring subsLantial fixecl capital investments in tractors, 
agricultura) machinery, mechanical harvesters, etc.; 
Modem Technique B - Lhe higher return is clue to 
increased productivity anel to the reclucecl cost per unit of 
proeluct; this is generally the case with techniques 
requiring linle fixed capital investment, hut a high degree 
of financing for fcnilizers, pesticides, concentrated feecl, etc.; 
Modem Technique C - the higher rcturn is also due to 
highe1· productivity and reducecl cost per unit of product, 
bm does not require aclditional procluction expenses; such 
Lechniques include improved planting, proper spacing, 
adequate handling o[ pastures, use of better seeds, etc. 

These techniques can be compared Lo traditional methods 
using Lhe above expression (2), that is, the producers' net income 
in terms o[ production cost per unit of product: 

NI'" = Q"' (p - p; X"' )q Qm 

. P�' X"' p1 x• Designating the express1ons -"---- and _se.__ Q"' Q•
representing cosLs per unit o[ product, 0° and Ct, respectively, 
Lhe difference in net incarne (ôNI) will be 

(5) 

�'O Prod11c1ion cosi 1:cr unÍl of prod11c1, and prod11c1i,•i1y in 1crms of physical 
yicld per unil of laml. 
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Assuming thc following values for a given traclitional tecniquc: 

Q' 800 units per hectare 

C' 16 cruzeiros per unit of output 
Pq 20 cruzeiros per unit of output 

the farmers's net income will be 

Nl = (800 X 20) - (800 -· IG) = 3 200 crnzeiros 

Then let the following parameters be assumed for the three 
classes of moclern techniques: 

Technique A: Q; = J.50 Ql

e:·� 1.os c
t

Techniquc B: Q lll 

b = 1.25 Qt

C:;' = .!lo c
l 

Technique C: Q�n = J.JO Q1 

e:= _go ct

\Vith such assumptions, hypothetical examples can then be 
constructecl to examine the effect o( the self-control mechanism in 
relation to the cliffusion of different techniques. 

1Wodern Tec/111iq11es A: ln comparison to the traditional 
technique, the income clifference favoring A will be 

�NI = [24 000 - 20 160] - [16 000 - 12 800] = 640 
cruzeiros /ha 

Assuming this clifference in income sufficient to encourage 
20% of farmers 10 aclopt the technique, there will be a 10% 
increase in their outputs_ Further assuming the price elasticity of 
demand lO be - . 8, the product price will clrop by 12. 5% to 
17. 50 cmzeiros_ vVith this change in product price, the income
difference in favor of the modern technique will vanish:

�N I = (21 000 - 20 160) - (14 000 - 12 800) = 360 crnzefros 

1t can be seen, therefore, that modern techniques with Class A 
features (in which increasecl productivity is followecl by a small 
increase in production cost per unit of output - a relatively 
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frequent case in modernization) 21 are highly subject to the 
self-control mechanisrn. A drop in procluct price, without any 
change in traditional factor prices, is in itself sufficient to reverse 
the situation and bring diffusion to a halt. Consequently, the 
"rnaxirnum degree" o[ modernization with this class of technique 
is reachecl when only a srnall percentage of farmers modernize 
their activities. 

Modem Teclmiques B: ln comparison to the traditional 
technique, the increase in net incarne for these teclrniques will be 

�NI = (20 000 - 14 000) - (16 000 - 12 800) = 2 400 
cruzeiros 

Assuming tl1is difference in income sufficient to induce 40% 
of farmers to adopt the technique, there will be a 10% increase 
m output. Assurning the sarne price elasticity as before, the 

!!! ln a previoi:.s anicle, l made a suney of severa! stuelies published by Lhe 
Instituto ele Economia Rural ela Secretaria de Agricultura d(' São Paulo, 
comparing f('Sults obtainecl using techniqu<'.'S at diffcrent leveis o( 
moclernization. Thefc results wcre groupecl in the table givcn below. Note that 
production cost reductions resulting from the use, of lhe lalest techniques 
wcrc consistcntly high for coffce, ranging from -20% 10 -36%: for manioc, 
cost reduction.� wcre insignific:ant, bcing only -8%: for peanuts, Lherc were 
wicle variations, from -6% to -41 %- DiHcrent resuhs were observecl for thc 
nther two products: potatoes showcd sharp cost incrcascs r:mging from 
+12% to +48%, anel com showed both incrcases and dccrcases, from -f-16%
to -4%. Such production cost incre.ises do not m(':m that modem mcthods
are less profitable than traclitional methods, for it is possible that the
larger han-('sls more than olfset highcr costs and consequcntly yieldeel higher
profits to thc farmers. 

Output a11d Cosi 11ariatio11.< Diu to Tec/111ical C/ianges, for Selected Crops 
i11 11,e Stale of São Paulo "' 

Coffec 
Pc:.1na11s 
Mamoc 
Corn 
1'01:nocs. 

... lnLTcas.: in Physia.il Output 

Per ha l'cr Man-Day 

".,. Variatilln in 
Unit l'rrnJc1io11 

Cosi 
------------------------------

from + 100 10 + 300 írom + 68 lo -� 14� froin 10 to .°'6 
from + 40 IO + 178 rrom -;- R 10 + 4U from (, lt1 �1 

+ 100 + 4k X 

frmn + 14 to+ 58 from + 8 10 + )08 írom .,. lú lll � 
from O tn + 60 from + 33 10 + 124 írom + 4k lll + 1� 

So"rcc: R. Miller Pai,·a. "O Mecanismo de Autocon1rolc no Processo de Exp:ms.lo d:o Mclhori:o 
d� Agricultura:· R,•1•is1t1 Bra.<1/ár11 ,f,, Ermwmi11 22. n." 3 (Scptcmb.!r 1968)· 5-3�. 
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product price will be reduced by 12. 5% to 17. 50 crnzefros. 
At this new price levei, the advantage of the modern technique 
will be recluced to 

(17 500 - 14 400) - (14 000 - 12 800) = 1 900 cruzeiros 

Assuming tha t further diffusion occurs, enlisting an 
additional 20% of farmers, output will increase an additional 5% 
anel price will drop 6. 25% more. The difference in income 
favoring the modem technique will be further reduced, this time to 
1 682 cruzeiros. 

It can be seen, therefore, that class B techniques are Iess 
subject to the self-control mechanism. Despite reductions in 
procluct price, they continue to be more advantageous than 
traditional techniques. However, this advantage progressively 
declines in absolute terms anel may eventually reach a levei: 
insufficient to cover the "subjective cost of transference" .. 

With these techniques, the self-con trol mechanism acts inainly 
through reductions in traditional factor prices. Such reductions 
lowe1· traditional technique production costs to a greater _ex:_tent 
than modem technique costs, for the latter make propoi·tionately 
less use of traditional factors. 

This situation can be illustrated using the sarne hypothetical 
ex:arnple . Assurning that reductions in traclilional factor prices 
lead to a 10% decrease in traditional technique costs, the net 
incarne difference in favor of rnodernization will be lowered to 
only 402 cruzeiros. But reductions in factor prices causing a 15% 
clecrease in costs will reverse the situation, so that the ttaditional 
technique will yield a higher incarne of 2 24'18 versus 2 0IO crnzeiros 
for the rnodern tecnnique, as shown below: 

t.NI = (16 41_0 - 14 400) - (13 128 - 10 880) = -238
Cl"llZC ll"OS 

Thus, class B techniques reach an "adequate degree" at a 
higher levei of rnodernization than class A techniques, that is, 
with a greater percentage of farrners modernizing their activities. 

lvfodem Teclmiqucs C: Assurning the sarne values used in the 
preceding examples, this class will presem the following incarne 
advantage in comparison to traditional techniques: 

t.NI = (17 600 - 12 800) - (16 000 - 12 800] = l 600 
cruzeiros 22 

22 ln fact, using modcrn 1cchniques, 1hc cosi per land unit should bc slightly 
higher duc lo highcr har\'CSI ing COSIS. 
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Diffosion of these techniques will bring about a lowering of 
the prncluct price but will always insure a higher net income thnn 
traclitional techniques. Furthermore, as cosLs are not increasecl, 
this advantage should remain unaffected even if diffusion causes 
reductions in traclilional factor prices. For instance, if it is 
assumed that these prices drop Lo the extent o( reclucing total 
expenses by 1 0%, the same 1 600 cruwirn advantage over 
traclitional techniques will result: 

�NI = (17 600 - 11 520) - (16 000 - 11 520) 
cruzeiros 

1 600 

Therefore, class C techniques, which cio not call for aclclitional 
production costs, are the only ones not subject to the self-control 
mechanism. 

However, they have a very limitecl role in underclevelopecl 
countries beca use, as Schultz has shown, !!3 such techniques do not 
provicle large increases in procluctivity. 

6 - THE SELF-CONTROL MECHANISM: THE CASE 

OF EXPORTABLE PRODUCTS 

The self-contrnl mechanism has only a partia! effect on exportable 
proclucts. Diffusion can tale.e place without incurring reductions 
in product prices, since the demancl curve for such proclucts may 
he considered perfectly elastic for small exporting countries. 
DiHusion will affect only wage rates since the new techniques 
require less labor. Consequently. exponable proclucts can attain a 
higher degree of moclernization since moclcrn techniques will 
become less advantageous, or disadvantageous, in rclaLion to 
traditional techniques only in Lhe event of a substantial decline 
in wage rates. 

This can be shown using the hypotheLical examples set up in 
the prececling section. For class A techniques, for instance, 
diffusion hringing about a reduction in wage rates which lowcrs 
proc.luction costs by only 5 %  eliminates the aclvantage of moclern 
over traclitional techniques. This advantage changes from 640 
cruzeiros [ (24 000 - 20 160) - (16 000 - 12 800)] to zero cruzeiros

[(24000 - 20160) - (16 000 - 12160)] when production costs 
are recluced by 5 %. 

ln the case o( class B techniques, a far greater reduction in 
costs is necessary to proclucc a reversai. \Vith a 1 0% recluction, the 

:l:l Tra11sfor111i11g Tra1/itio11a/ Agric11//11re. 
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neL income of 2 400 cruzefros [ (20 000 - 14 400) - (16 000 -
12 800)] in favor of modem lechniques is recluced lo I 120 
cruzeiros [ (20 000 - 11 400) - (16 000 - 11 520)] . Costs would 
have to be reclucecl by 20% lo produce a reversai, in which case 
the nel income woulcl he minus 160 cruzeiros [ (20 000 - 14 400) 

(16 000 - !O 240) ]. 

Thesc examples show thal export proelucLs are less subject to 
to the self-control mechanism as long as their prices are not 
recluced by increasecl output. Still, there is no doubt that 
moelernization of these activitics, by lowering wage rates. does 
intensify the effect of the self-control mechanism on nonexporlable 
proclucts. This is particularly lrue in the case o( elistant areas 
where conditions are not favorable to modernization due to 
transportalion costs anel marketing clifficullies which result in 
unfavorable moclern (actor to proeluct price ratios_ 

7 - MAXIMUM DEGREE OF AGRICUL TURAL 

MODERNIZA TION 

lt was shown that the self-control mechanism causes the cliffusion 
of moelern techniques lo come to a halt, since procluct anel 
traclilional factor prices elrop to a levei at which the economic 
aclvantage of moclern ovcr traelitional technology fails to offset 
the "sub jective cost of transference". Yet it is not easy to 
determine lhe point at which this shoulcl occur, that is, to 
recognize the maximum "modernization clegree" that the 
agricultura} sector can attain_ 

ln the preceding seclion, it was shown thal, with regard to 
lhe diffusion of specific techniques, the maximum elegree of 
moclernization depenelecl on the procluctivity increases and cose 
reductions per unil procluced using lhese techniques (as compareci 
to traclilional ones) anel also on the output price elasticity of 
demand. Hypothetical examples were usecl to show that with 
class A techniques the maximmn elegree of moclernization is 
attained as soon as they are acloptecl by a small percentage of 
(armers. To reach the s:ime point, class B techniques require 
acloption by a greater percentage of fanners; in aeldition, 
traelitional factor prices havc to clecrease anel changes have to 
occur in the relative proelnction costs of the two techniques under 
comparison. Class C techniques are immune to the effects of the 
self-control mcchanism, thereby permitting ali farmers to aclopt 
them. 
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Considering the agricultura! sector as a whole, modernization 
assumes more complex aspects and cannot be representeel merely 
in terms of the diffusion of a given technique. Farmers have a 
choice of a great number of techniques and products, anel their 
adoption of these is neither steacly nor equal. Some farmers become 
highly moclernizecl, others modernize only in part, anel still 
others remain completely traelitional . Also, the percentage of 
farmers aelopting each of thesc severa! techniques changes as 
modernization proceeds, anel these percentages can be taken :is 
measures of the overall modernization of the sector. 

Despite this complex of techniques, products, anel proelucers 
in different stages of moelernization, the factors determining the 
maximum elegree of modernization are basically the sarne as 
those for a specific technique, namely: cost reduction, productivity 
increase anel output price elasticity o( clemand. However, to arrive 
at more precise notions regarding the maximum degree for the 
sector as a whole, it is necessary to use average values anel a model 
which, though baseei on reality, is conveniently simplified. 

Let us then assume a closed economy in which product and 
factor markets operate under perfect competition: in which 
technical assistance and financial services are sufficient to insure 
farmers complete freedom to choose the best techniques and 
products; and in which no changes occur in the shape o( the 
demantl curve as the population moves from the agricultura! to 
the nonagricultural sector. ln such an economy, the degree of 
modernization that can be attained will depend on the 
productivity levei of the technology that can be adopted (state 
of arts) and on the percentage of the labor force engaged in 
agriculture. 

The product to factor price ratios need not be considered here 
because the productivity levei of the technology adopteel anel the 
price ratios are interdependent. That is, in equilibrium, one of 
these elements necessarily implies the other. For instance, if it is 
assumed that the labor productivity of modem techniques in 
relation to traditional ones is 5 + 1 . 25, 21 factor and product 
prices will remain at leveis consistent with this procluctivity ratio 
anel therefore need not be cxplicitly included in the model. If new 
productivity leveis are assumed, the price ratios will implicitly 
change so as to a<ljust to thcse new leveis. 

:H According to some authors, the prodnctivity o( modem techniques in 
rclation to traditional onc� is so high th:it, in a closed cconomy, outpllt should 
he ablc 10 achicve equilibrium with only 5% of thc lahor force cngagcd in 
agriculture. Thus, a hypothcsis assuming a prod11c1ivi1y rario of 20 + 1 could 
be fonnulated. Howcver, for prcsent pnrposcs thc rario givcn is :1dcqua1c. 
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Accorcling to this rationale, anel assuming a procluctivity 
ratio of 5 + 1 . 25, the elegree of moelernization as a function 
of the percentage of the labor force engagecl in agriculture can be 
expressecl as follows: 

ªm + at = a 

5 ªm + I . 25 a1 = 100 

that is: 5a - 3. 75a1 = 100 

where: a _ percentage of total labor force engageel in agriculture 

ª"' _ percentage of agricultura} labor force engagecl in 
moelern technique activities 

a1 percentage of agricultura} labor force engaged in 
traclitional technique activities. 

Computing the values o[ a, anel a
m 

for clifferent values of 
a gives the results shown in the following table: 

... of L:o hór l'C>rcc 
in ,\gnculturc ------------

110 
70 
60 
so 
,10 
�o 
20 

Tr-Jd1tion.1I 
Tcchni411c 
Act1,•i11c� 

110.11 
66. 7 
�u 

.10.U 
26. 7 
IJ J 

.o 

l\11..,c.lcrn 
Tcch11i4u1.': 
Acti\'ili!!s 

.li 
·' J 
,, 7 

10.0 
13. J 
1(1. 7 
20.U 

"• Shmc of l\lodcrn Tcd1ni4uc 
Activüics 111 AgnculrurJI 

Luhor For1.•I! 

.o 
�- 7 

11.2 
20.0 
JJ.2 
55.6 

tno.o 

The table inclicate� that the maximum clegree of 
moelernization can range from nihil to 100% clepencling on the 
percen tage of the labor force engagecl in agriculture. 
For cxample, an cconomy having 40% of its labor force in the 
agricultural sector coulcl have a maximum of 33. 2% of farm 
workers in modem activities (assuming, as established in the 
moclel, that these farmers procluce more than traclitional workers 
in a 5 + 1 . 25 ratio). 

It is important to observe that in this moclel the "maximum 
degree" o[ moclernization is the sarne as the "optimum degree". 
This is so because, given an economy which operates uncler 
perfect competition, production anel the degree of 
modernization will be in equilibrium at the sarne point that 
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proclucers' profits are maximizecl and facLors (in terms of prices 
and marginal proclucLivity) are thus optimally allocated. �� 

ln principie, therefore, Lhe degrce of moclernization cannot 
exceed this maximum . Thus, efforts would be wasted in 
intensifying and expanding teclmical and financial assistance 
services so as to induce a greater number of traditional farmers to 
modernize, for there woulcl be no economic aclvantage in their 
changing techniques. vVith a given technology, only the grnwth 
of the nonagricultural sector would provide economic conditions 
for further modernization. 

Nonetheless, by subsidizing the prices of modern inputs 
(tractors, fertilizers, pesticicles, etc.), it is possible to achieve an 

"observed degree" of modernization higher than the "optimum 
clegree". Subsidies encourage a larger number of farmers to 
modernize their activities, and thereby leacl to higher ot:tput anel 
lower prices, anel a further stage in moclernization. A new position 
of equilibrium is establishecl, with a higher clegree of modernization, 
but at the cosL of less efficient allocation of factors in the 
agricultura) sector. The results are increa5ed Lotai agricultura! 
output, lower prices to the consumer, and higher net incarnes for 
farmers who modernize. On the other hancl, Lhe incomes o[ all 
farmers who cannot modernize are recluced anel agricultura) wages 
decrease. 

An observecl clegree higher than the optimum degree can 
also occur due to the appearance of a new anel economically more 
productive Lechnique resulting from an increase in experimental 
anel research work or the importation of new technology. 

Assuming that such new techniques, relative to the traditional 
ones, allow .fpr an increase in total physical procluctivity in a 
6 ..;- 1.25 ratio, the optimum ar maximum clegree o( modernization 
wil!..be reachecl �vith 26. 5% instead o( 33. 2% of the farmers 
adopting them, when the agricultura) sharc in the labor force 
is 40%. Nevertheless, some fârmers will co11tinue to aclopt the 
new tcchniques until changes in price ratios cliscourage other 
farmers from doing so. A new equilibrium will then be reached 
with an observed degt·ee of modernization higher than thc 
optimum, and this optimum will only be attainecl again when the 
nonagricultural sector absorbs pal'l of the agricultura) labor force. 

On the other hand, the observed clegree of modernization can 
also be lower than the optimum degree, if. for example, technical 

:?5 As this procc.ss is bascd on individual profit maximization dccisions, thc 
markct mcchanism a11tom:11ically lcad• to optimum tcchnology in privatc tcrms, 
lmt not ncccssarily in social tcnns. Sincc thc íollowing analyscs conccrn a 
modcl undcr cquilihrium, "optimum" will hc tl!Ccl instcad oí "11wximum", 
the \·alues hcing cquh'alcnt in this ca!c, 
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and financial assistancc services prove inefficient. \Vhen Lhis 
happens, factor allocation in Lhe economy becomes less Lhan 
optimally efficicnl, and proclucL prices remain higher Lhan they 
woulcl otherwise, lo Lhe cletriment of consumers nnd the economy 
in general. 

\Vith the aicl of <lummies such .is the above, 20 iL can bc seen 
that oncc the maximum clegree has been reachecl, modernization 
can continue at optimum rates only when the cliffusion of modern 
tcchnology is paralleled hy a growth o( the nonagricultural sector 
sufficient lo absorb Lhe aclclitional output anel labor surplus 
generatecl in the process. 

Maximum anel optimum clegrees of modcrnizntion are 
useful concepts for formulaling adequale agricultura! policies in 
elevelopl'úg counlries . Ahhough il may be clifficull to determine 
them empirically in a dcveloping economy, il is importam lo 
recognize lhal there is a point in the moelernization process 
beyoncl which funher diffusion is no longer advantageous to Lhe 
economy: il becomes elepenclent on expansion of the 
nonagricuilural seclOr (ancl/or increased exports), which has LO 
absorb thc aclclitional output anel Lhe labor surplus gencratecl by 
Lhe agricultura! sector as a resuh o( moclernization. 27 Pushing 
moclernization beyoncl Lhe maximum clegree, through specific 
measures such as subsielizing moclern inputs, results in less 
efficient allocalion in the agricultura) sector. Even though 
consumers may benefit from lower food anel raw material prices, 
wage rates anel farmers' net incomcs are rccluceel whcre 
agricuhure has not been moclernizecl. Funhermore, an unelesirablc 
population shifl to urban arcas occurs - that is, on a scalc lhat 
cannot be absorbed procluctively. 

,1 This modcl can also hc 11scd 10 examine lhe cfícc1s or cxporls on 
modcmiza1ion clegrecs. Thc amo11111 expor1ccl woulcl he consiclerccl simply as 
an increasc in aggrcgalc clc111and .. -\smming a 20% increasc in cxport 
prodnclion, 111axim11111 degrccs of modcrnbation could bc cak11la1ecl nsing 1he 
íollowing equalion: 

ii e,. - 3.iii e,., = 120 

ln 1his case, wi1h an agric11l111r:tl labor íorcc of 50%. 1hc maximum dcgrccs o[ 
modcrniza1ion woulcl risc íro111 20% lo 30 .5o/o. 100% 111oderniza1ion woulcl 
hc achie,·cd ,,•hcn 1hc agricultura! labor force droppccl 10 2-1%. Thcreíore, by 
incrcasing cxporls i1 ,,·011ld hc possible 10 raisc lhe 111odcniiza1ion degrce in 
1hc agric11lt11ral scclOr. 
!!7 lt is clcar 1ha1 in comparing possible changcs in 1echnological le,·els anel lhe 
pricc elas1ici1ie< of dem:ind íor 1hcse producls, lhe po§..<ibilily of rcducing 
marketing cosls anel tl'ansfcrring :my rcs11l1ing bencíil� 10 consnmcrs m11�1 also 
hc considcrcd. Thus. prod11c1ion and cons11111p1ion migh1 hc incre:tscd to a 
cenain cx1e111 wi1ho111 1hc nccd 10 rccluce prices n:cch·cd hy procluccrs. 
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Although iL is elifficult Lo make a rigorous anel cmpirical 
cletermination of the maximum clegree of moclernization of an 
economy, some useful conclusions can be clrawn . Considering, 
Cor example, a package of modem Lechniques being applieel to the 
major proclucts o[ a region, it is possible to compute their average 
costs anel physical procluctivities as com pareci to the traelitional 
techniques they substiLute, as well as the price elasticiLy of 
dcmancl Cor the goods involvecl. These figures can then be useel 
to calculate the adclitional output which the market will have to 
absorb at prices that are lower but still profitable for proelucers 
who havc moclernized. Baseel on productivity in physical terms, 
it is then possible to calculate the number of farmers (or hectares) 
that will be able to aclopt these modem techniques 
economically. This approach provieles a satisfactory estimate of the 
maximum elegree of modernization with a given set of techniques. 
It is also possible Lo calculate the eCfects of further diHusion of 
these techniques, Logether with rcductions in procluct prices anel 
wage rates, anel Lo estimate the corresponeling costs anel beneCits of 
such a moclernization process. 

8 - MAXIMUM DEGREE OF MODERNIZATION: 

SELECTED CASES 

1t shoulel be observecl that degrees o[ moc\ernization eliffer 
wiclely from procluct to product. For some, practically all 
proclucers use moclern techniques, traclitional methocls being 
uneconomic. For others, nearly ali employ traelitional methocls, 
moclcrn techniques being uneconomic. The majority, however, are 
protlucecl uncler a technological clualism, with both moelern anel 
traditional techniques, in varying proportions according to the 
proeluct. 

lt is important to clarify that the existence of proclucts ali oE 
whose proclucers are modern does not contraclict the statement 
made previously that the eliHusion of agricultura] moclernization 
is limited by the self-control mechanism. No contracliction exists 
bccause the cliscussion concerns individual products, whereas the 
prececling analysis applies to agriculture in general. When only a 
few activitics are being modernized, Lhe sef-control mechanism 
exerts only a partia) effect. The reason is that as the number of 
proclucers using modem techniques increases anel the product 
market price declines, inefficient (mainly traclitional) proclucers 
shift to other agricultura) products not requiring moclernization. 
This shift from one proclucL to another temporarily postpones 
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recluctions in the prices of traclitional factors anel thereby Iimits 
the effects o( the self-control mechanism. 

Once moclemization extencls to all proclucts, the possibility 
of shifting from modem to lraclitional activilies is eliminatecl. The 
only way lhat a clrop in labor prices (anel lherefore lhe full 
effects o( the self-control mechanism) could be avoiclecl would be 
lo transfer inefficient Iarmers anel the labor surplus to the 
nonagricultural sector . 

\Vhen individual proclucls are considered, lhe maximum 
clegree of modemization also depeneis on the relalive increases in 
physic.al procluctivity, the relative decreases in costs per unit 
proclucecl, anel the price elasticity of demancl for the procluct. The 
maximup1 degree is reached when ali traclitional farmers whose 
expectecl profit exceecls lheir subjective cost of lransference aclopt 
modem techniques. 

There is no empirical data available for formulating 
numerical examples of maximum clegrees of moclemization for 
clifferent products. However, baseei on personal knowleclge of 
how yielcl anel cost behave in the procluction of certain 
agricultura) goocls to which modem anel traditional techniques 
are applied in the South region of Brazil, the author established 
hypothetical supply curves for selected products under clifferent 
technologies anel compareci them with the respective demand 
curves. ln this way, it was possible to determine lhe maximum 
clegree of moclernization at a given moment basecl on the shares 
of modem anel traclitional farming in the total supply. 

The products discussed below illustrate the three cases 
menlioned above, that is, where the product is suppliecl: (1) only 
by modem farmers, (2) only by traditional farmers, anel (3) by 
both types in varying proportions. 

ln the figures which illustrate these cases, the curves labeled 
S' represent the su pply obtained using traclitional techniques, anel 
those labeled sm the supply obtainecl using modem techniques. 

Figs, G1·apes and Peaches: The supply curves for these fruits are 
assumecl to be those shown in Figure 2 .  It is known that modern 
techniques (using selcctecl varieties, fertilizers, disease prevention 
and pesticides) provicle these crops with high leveis of physical 
procluctivity. For this reason, the supply curve (SmSm) tencls to 
remain at low leveis, anel modem farming provicles the en tire 
quanti ty consumed (O:i) at the price levei (Pr). 

Using tradicional technology, productivity woulcl be very 
low sincc in Brazil these fruits are extremely susceptible to 
cliseases, pests, poorly cultivatecl soil, anel so on. Beca use of this, 
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Lhe s11pply curve of Lraditional farming (were therc any proclucers) 
would bc very high (S1S1), so that production using this technology 
would he uneconomic. Thus, Lhese fruits present the extreme 
instance of a high degree of modernization with practically the 
entirc output (Oa) resulting from modem technology fanning. 

Price st FIGURE 2 

D 

/ 
sm 

/ 
/ 

st ./ 
/ 

Pr 

s"l..-- --- ---

D Quantity 
o a 

Maniuc: This product illustrates the opposite situation, anel it 
is assumed that its supply curves are those shown in Figure 3. 
Traditional farming has a marginal cost curve (S1S1) which is 
initially extremcly elastic. This is clue to the abundance o( 
suitable soils anel weather conditions for Lhis crop ali over the 
country. Physical productivity is reasonably satisfactory as the 
crop is not subjcct to serious diseases or pests :mel is resistant to 
climatic changes. lts supply curve would become inclastic only 
i[ the country demanded that a much larger volume be 
procluced. �8 

ln this case, adoption of known modem techniques does not 
produce a significam increase in productivity because liule 
research has heen clone on this crop. For this reason, the supply 
curve of modem farming will probably temi to lie abovc the 

�'li This Ccaturc oi thc 1radi1ional agricuhurc supply cosi Cllf\'C (high t·las1ici1y 
followcd by high inclas1icity) is duc 10 i1s dcpcndcncc on land and lahor, 
which, in BraLil, are abundanL factors given 1he dcmancl for agricullural 
producls. For 1his reason, the supply oi a gh·cn proclucl can increasc inilially 
withou1 rai,ing priccs. Howcvcr, with Lhe conlinuing growth oí production, a 
!>Oilll is r<'achccl at which thcsc factors ar<' fully cmploycd. 
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price line, whid1 is established at the levei where Lhe traditional 
supply curve crosses the demand curve. Thus, this pro<luct provides 
a typical example of a crop procluced almost exclusively usin6
traditional methocls. 

Corn, Po11lt1y, Eggs mui otl1er Prod11cls: These proclucts are 
examples of the use o( dual technology, the market being supplie<l 
by modem as well as traditional farmers. Thc reason is that 
the cost differences are not very significam. Jn the case of 
poultry anel eggs. for instance, the cost curve for traditional 
technology should begin at a low levei as compareci to the modern 
technology curve, but soon expericnce a sudden change in elasticity. 
The explanation is that low costs can be maintaineel for 
small-scale poultry anel egg production because of the limitecl 
number of fowl. '\,\lhen the number increases, pests anel cliscases 
become serious problcms anel may cause substantial lasses. 

Modem technology for poultry anel cgg production has macle 
great advances and procluctivity has been substantially increasecl. 
Consequently, the production cost using modern teclmiques is 
relatively Jow anel satisfactorily elastic, anel modern activities 
account for a substantial pcrcemage oí the market supply, shown 
as (Oa) in Figme 4. Even so, thc output of small-scale "backyarcl"' 
traditional proclucers fineis its way to the market (Ob). :1o 
2n ln Figure 1, only lhe markcl pricc lc\'e[ is includecl. Thc <kmand cur\'e 
has heen omi11ccl hccausc it woulcl ha,•e to cul thc joint cun·c for lhe 1n·o 
suppl)' curves 10 de1er111inc lhe pricc, which would compliratc 1he figure 
unneccs.�arily, 
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Com illustraLes the opposite situation. Figure 5 shows Lhat 
Lhe quanti ty supplied by traditional farms (Ob) is larger than 
Lhat provided by modem farms (Oa). The reason is that com 
can be grown in many regions in Brazil and is not subject to pests 
:md diseases to a significam extent. Moreover, thc traditional 
varieties are fully adapted to the soils anel climates of Lhe regions 
where they are grown. 
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\•Vith modern technology (particularly with the use of 
hybrid seeds, fertilizer and machines), higher physical productivity 
can be obtainecl, but the effect on the supply curve is not yet 
very favorable. For this reason, few farmers havc adopted modem 
techniques. 

9 - SUMMARY OF CONCLUSIONS AND 

IMPLICATIONS FOR AGRICUL TURAL POLICY 

ln this analysis o[ the process o[ agricultura! moclernization, 
a number of conclusions have been drawn Lhat are of significance 
for the development of agriculture. These can be summarized as 
follows: 

The diffusion of modem techniques among a greatcr 
number of farmers does not depend only on generally 
recognizecl factors such as technical knowleclge, availability 
of resources and favorable prices ratios; it is also limited 
by the clevelopment of the nonagricultural sector. 

There is a "self-control mechanism" which operaces 
through fluctuaLions in procluct and traditional factor 
prices and prevenls cliffusion beyond a certain limit 
which mighc be Lermecl the "maximum degree of 
modernization". 

When modem ization is pushed beyond this "maximum 
clegree", it leacls to greaLer Iosses for Lraclitional producers 
anel wage-earners anel an unclesirable flow of labor force 
to urban centers. 

The modernization process comprises Lhe use o[ various 
techniques, each having different effects according to the 
limils established by Lhe self-control mechanism; only the 
use of Lechniques not calling for aclditional capital 
expenditures are exempt from the bounds set by this 
mechanism. 

As more producLive Lechniques become available, more 
farmers adopt Lhem; as a result, Lhe "observecl clegrce" 
of modernization rises above the maximum clegree, making 
conditions more difficult for farmers who are unable to 
modernize anel for wage-earners. 

Raising· che maximum degree o( moclernization without 
placing wage-earners anel those who maintain traditional 
methocls ac a further disaclvantage depends on the 
growth of the nonagricullural sector and/or export sector. 
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lf the nonagricultural sector does not tlevelop sufficiently,
it will not be pos$ible íor ali farmers to modernize their 
activities; consequen tly, some farmers will have to 
continue using traclitional methocls until the nonagricultur:tl 
(:tnd/or expon) sector develops [urther or until they have 
:in opponunity to transíer to another sector. 

The c.oexistence o( traditional anel modem agriculture, i. e. 
economic clualism, is a reature inherent to the process o( 
agricultura! clevelopment and does not reflect on ly 
differences between fanners or regions or the ineíficiency 
o[ technical and financial assistance services. 

The existence in the modernization process oí a seH-con trol 
mechanism which sets a maximum clegree for the cliffusion of 
modem techniques has two highly signiíicant implications for the 
íormulation o( agricultura! policies.

The first is the ncecl to establish special assistance programs 
for farmers who are unable to modernize their activities. � he aim 
of such services is to hclp thcm aclopl more procluctive modern 
techniques umler better conclitions. 

ln developing countries, governmcnts try to 111ake these 
services available to ali farmers without any intentional 
discrimination. Occasionally, special assistance programs are 
also providecl for farrners located in areas where moclernization 
is not íeasible until it is possible Lo relocate them to areas 
where more productive fai·ming :s economically feasible. 

However, despite such programs, our conclusions indicate that 
a certain percentage o[ fa1·mers have to wait for the nonagricultural 
sector anel exports to expand before they c:m modernize their 
activiLies. 

Some of these farmers are still able to maintain reasonable 
incarne leveis either because of the high quality or the quantity of 
their Iam! enclowmems. The majority, however, continue to be 
traclitional low-income farmers . A special assistance service shoulcl 
bc established for training these farmers in the use o[ im pro,·ecl 
techniques which cio not require additional capital anel to show 
thern how to improYe their housing, health, nutrition anel social 
con<litions using available local resources. Such special progrnms 
would be one way o[ providing these farmers with adclitional 
income in real terms, since it is not possible to do so in Iinancial 
terms. 

lt is obviously not easy to obtain positive results with this 
typc of program. Farmers who are med to responcling only to the 
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incentives of higher prices anti wages cannot be ea:sily induced to 
make additional efforts in the way suggested. Furthermore, in 
being encouragecl to adopt a more self-sufficient way of life, it 
may seem that they are being asked to regress, not progress, 
economically. Because of the self-control mechanism, however, 
there is no other way to improve the living conditions of less 
favoreci farmers. Such a program could provide a certain measure 
of relief from difficult living conclitions until the general economic 
clevelopment o[ the country makes it possible to spreacl 
throughout the agricultura] sector the benefits of more productive 
technology anel bigher net financial incomes. 

The wages anel living conclitions of agricultura! workers pose 
a similar problem. An increase in the productivity of the marginal 
worker (higher wagcs) can only come about once moclernization 
reaches practically the whole agricultura! sector. This can happen 
only in a more distant future since diffusion is tiecl by the 
self-control mechanism to the development of the nonagricultural 
sector. Moreover, economic clevelopment is not in itself a rapid 
process. 

The alternative is to improve the living conclitions anel real 
incomes of farm workers without necessarily increasing their 
monetary wages. This could be clone, as in the case of farmers, by 
means of a special assistance service clesignecl to promote cooperation 
between farmers and workcrs in seeking better living conclitions 
without aclditional cash expenclitures. This, too, would be a 
clifficult program to implement, but it is a possibility in a market 
economy. 

The second implication concerns the role of agriculture in 
economic clevelopment . The self-control mechanism imposes a 
maximum degree of modernization on agriculture anel thereby 
prevents this sector from maintaining its dynamic role in the 
development process. Once this degree is attained, new techniques 
are adoptecl by a relatively small number of farmers. Furthern1ore. 
the adclitional income generated by these new techniques is limited,_ 
since only the farmcrs who modernize first receive the benefit of 
aclclitional net income, anel even so only for as long as product prices 
do not decline . It is true, however, that the drop in retail foocl 
anel raw material prices resulting from these new techniques is an 
adcled clynamic factor, for the income thus savecl increases the 
clemand for, anel consequently the production of, other items in 
the nonagricultural sector. Nevertheless, these increases in income 
are partly offset by recluctions in the net incomes of those farmers 
unable to aclopt new techniques, so that the overall net income is 
less than it would be othenvise. 
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As for exportable proclucts, the use of new technology 
generates a greater volume of income, since the self-control 
mechanism has only a panial effect on these activities. Therefore 
a higher clegree of moclernization can be achievecl in this case. 

Thus, the capacity of the agricultura] sector to stimulate the 
national economy by generating a large volume of aclclitional 
income is restricted. Such aclclitional income woulcl demand 
higher output from other sectors, which, in turn, woulcl require 
higher output anel a greater degree of moclernization in the 
agricultura! sector in a self-sustaining growth process. But 
agriculture is an inducecl sector, responcling only to demands for 
aclditional output anel higher proclnctivity coming from outsicle the 
sector. As an inclucecl sector of development, the performance of 
agriculture must be evaluated in terms of how prom ptly anel in 
what way it responds to demancl increases anel to the economic 
requirements of changes in technology. 

10 - THE CASE OF THE DRY REGIONS 

OF THE BRAZILIAN NORTHEAST 

The self-control mechanism in modernization makes the solution 
of agricullural problems in the clry regions of the Brazilian 
Northeast parlicularly difficult. 30 

Low-fertility soils anel poor distribution of rainfall are 
typical of these regions. Periodic severe clroughts force their 
inhabitants to migra te to elistan t areas in search of water, fooel 
and work. The population clensity is high relative to available 
resources. The agrarian structure is characterized by meclium anel 
large-scale establishments anel by the great proportion of 
wage-earners, share-croppers and farm-hands in the labor force. 
There are also a great many small farms of a size insufficient to 
support even the farmers' families. Methocls of production are 
generally very primitive. Financial returns are always very low, as 
are wagcs, anel there are few employment opportunities. 

Modern agricultura! knowleclge is restricted to a few 
experimental stations and to the personal knowledge of a few more 
capable farmers anel extensionists in the area. 

ao Thc íollowing discussion is largely bascd on rcsearch conductcd hy Nicholls 
and Paiva. ln adclilion to othcr publications related to this rcscnrch, sce W. H. 
Nicholls and R. Miller Paiva, Ni11cty-11i11c Fazcudns: The Structurc a11d 
Productivity o{ Brazifiau Agriculture (Nashville: Thc Gracluatc Ccnlcr for 
La1in American S1udies, Vanderhill University, 1963): anel W. H. Nicholl�. 
"Nincty-nine Fazendas Revisited: Some Prcliminary Obscniations on l\fajor 
Changes in Ilrazilian Agriculturc, l9G!l-197S" (to be publisbcd) . 
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Despite all these factors, the region's agricultural anel livestock 
procluction anel vegetable extraction are consiclerable. Statistics 
inelicate that fooel imports are slight, while exports, both to other 
regions anel abroael, of goocls such as cotton, sisai, castor oil 
seecls, waxes anel oils areas consistently high. 

Ali this woulel suggest that the solution to the agricultural 
problems of the Northeast woulcl be to modernize production, 
expand research, improve technical and financial assistance 
services anel improve markets anel marketing proceclmes. This 
would result in higher procluction yielcls anel profits for farmers, 
who would then be able to pay higher wages. 

However, as alreaely seen in eleveloping countries, 
moclernization could not reach a great proportion of farmers 
even if material resources anel efficient technical knowleelge were 
available anel farmers were willing to aclopt modem methocls. Only 
a limitecl number o( farmers will be able to adopt modem 
techniques economically. The remaincler, either beca use they are 
less skilleel or because they are locatecl in unsuitable areas, will 
have to await further elevelopment of the nonagricultural sector. 
This elelay involves sacrifices, for moclernization increases 
output anel lowers prices, thereby worsening conclicions for those 
who have not moclernizeel their activities. 31 

ln Brazil, moclernizacion is being diffusecl more incensively 
anel rapielly in the South anel Southeast regions, where clima te 
anel soil are more favorable for agriculture, with Lhe aelcled 
aelvantages of Lhe proximity of large urban industrial centers. 
This makes it still more eli([jcult to modernize the agriculture of 
the Northeast, particularly in Lhe case of goocls procluceel for the 
elomestic market, where Lhe self-control mechanism more 
reaclily imposes price recluctions . It is true that for some of 
these proelucts modern techniques are elefinitely economically 
superior to traelitional mcthoels: poultry anel eggs, certain fruits, 
vegetables. etc. The proeluction of such goods coulel be fully 
moelernizecl, but the local market for them is very limitecl anel 
only a few proelucers woulcl neecl to modernize their activities to 
insure a full supply. The moclernization of these procluction 
activities, therefore, is not sufficient to bring about a wiclespreael 
improvement in the region's agricultme. 

Modernization of t/ze Fanning o/ Exportable Products: More 
extensi\1e modernization o[ agriculture in the Northeast woulel 
have to depenei on export products which are not greatly 

31 Scc T. \V. Schultz, "A l'olicy for Rcdistributing Lasses from Economic 
Progrcs.§," The Journa/ o/ Farm Eco110111ies 43 (August 1961): 554-65_ 
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aHected by the self-control mechanism. These products would 
allow a greater percentage of farmers in the region to modernize 
their fanning processes. 

Nevertheless, it should be remembered that many of the 
farmers who today produce for export will be unable to adopt 
modern techniques economically, for they are located where the 
soil is very poor anel the land is far from level. On such terrain, 
fertilizers are not very effective and machines cannot be usecl. 

There is no information available concerning the number of 
farmers who are poorly locatecl anel who therefore could not 
modernize even if technical and financial assistance services 
were improved. However, there is reason to believe that their 
number is substantial. The solution might be to relocate them to 
areas more suited Lo modern Lechnology, but to do Lhis in an 
organized anel efficient manner woulc\ be extremely difficult. 
Now that the Amazon Region is being opened, prospects are 
more promising. This opportunity for relocating some of the 
farmers of the Northeast should not be lost. 

Nonconventional Assistance: I[ it is not possible to provide 
conditions conducive to moclernization anel resulting in higher 
incomes for these farmers, is is neccssary to finei some 
other way of helping Lhem while they wait for the 
nonagricultural sector to clevelop sufficiently to be able to 
absorb them economically. 

ln a previous section, the possibility of assisting these farmers 
in improving their standard of living was considered. This 
would provide t.hem with higher incarne in real terms, without 
changing their monetary incarne. Such a program would require 
the cstablishmenL of a noncovenLional technical assistance service 
which woulc\ teach them how Lo improve their housing, health, 
nutrition anel communal activities by making use of available 
local resources. At the sarne time, Lhey would be counseled on the 
use of modem techniques which do not caJI for additional capital 
e?' penditures. 

The above solution might be criticized on Lhe grounds that it 
advocates stagnation rather than progress. There is truth in this 
but in the absence of a better ahernative, it could minimize the 
difficulties experienced by Lhe farmers while waiting for new 
opportunities in Lhe nonagricultural sector. 

Both this special kind of assistance anel the relocation of 
farmers should be supplementecl by the other assistance programs 
which havc been recommended for the region: irrigation projects 
where economically feasible, crop insurance against droughts, 
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economic feasibility research on the use of cerrado vegetables, 
anel so on. 

Rural Lnbo1· Conditions: Other particularly clifficult problems 
in the Northeast are agricultural workers' wages anel standards of 
living. Jn principie, modernization anel marginal labor 
productivity increases shoulcl raise wage rates. However, '10% to 50% 
of the country's labor force is engagecl in agriculture, anel a 
relatively small percentage of agricultural establishments use 
moclern processes of production. As a result, marginal proeluctivity 
anel consequen tly wages are very low, which is consistent with the 
low proeluctivity of traditional agriculture. Furthermore, there is 
little prospect of improving this situation in the near future, 
because eliffusion of modernization bcyond its maximum degree 
can only occur once the resulting additional output anel labor 
surplus can be absorbed by expanding nonagricultural anel cxport 
sectors. 

,,vithin this context, it is clear that lancl reforro programs, in 
the sense of better distribution of land in the Northeast, woulcl 
have a limitecl effect since the incarne to be redistributecl is very 
small. Only in some areas having idle anel fertile lancl woulcl 
such reform yield benefits resulting in increases in production, 
employment and income. 

ln view of the impossibility of resolving in the near future 
the problems of low wages anel standards of living on a strictly 
economic basis, some indircct solt1tio11 must be founel. This might 
be along lines similar to those suggestecl for farmers who are 
unable to modernize their activities, anel woulel involve providing 
rural workers with bctter living anel housing conclitions, as well as 
better means for subsistence farming. Most of this coulcl be 
achievecl without any additional financial expenditures, using only 
available local resourccs. Howeve1·, the success of such a program 
woulcl ultimately depenei on the joint efforts of landowners, 
workers anel government on a large-scale anel at a high levei of 
motivation. 

Subsidizing Cotton Pmd11ctio11: Exportable products, particularly 
cotton, could be subsidized to encourage moclernization. 
Guarameecl higher product prices anel lower modem input prices, 
as well as crop insurance against lasses from weather, coulcl be 
offcred. Such subsidies would encourage farmers to modernize 
their activities anel consequently raise procluction, inr.ome anel 
employment leveis in the region. 

Prices coulel be only partly subsidized through tax reductions, 
induding cxchange rate reductions. Moreover, judging from price 
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conditions in the Northeast, an export price subsicly woulcl also 
be neecleel to incluce farmers to invest in moelernizatíon, at least 
cluring the first years of the program. 

This clirect subsicly woukl have to be paiel out of government 
funcls. However, since the Northeast is a problem region 
receiving substantial financial assistance from the government, it 
is reasonable Lo assume that part of these funcls coulcl be 
appropriatecl to finance the subsicly program, particularly since 
this is the only way to achieve a rapicl increase in procluctivity. 

The program coulcl be establisheel along the following lines: 

the implemen ting agency woulcl establish regions where 
the sale of seecls for planting woulcl be uneler its sole control 
(following Lhe example set by the Department of 
Agriculture o( the State of São Paulo); 

farmers planning to modernize proeluction woulel sign 
contracts wiLh this agency uncler which they woulel receive 
a price subsicly anel insurance in return for committing 
themselves to aclopting the techniques recommended by the 
agency (Eollowing the example of cooperative fields); 

machinery for processing cotton would be rented to 
farmers by the agency, anel the product would be solcl by 
it in standard lots to exporters anel to Brazilian industry. 

Price subsidies are rarely economically aclvantageous in 
cleveloping countries. Still, it is quite possible that subsiclizing 
cotton in the Northeast would tum out to be a successEul 
policy, anel that moclernization of cotton production woulcl in 
fact continue to expand throughout Lhe rcgion aftcr thc 
subsidies were withclrawn. Thus, a system o[ subsidies on a 
declining scale might be acloptecl for this program. 

There are a number of reasons for this promising outlook. One 
is that there is a distinct possibility of raising Lhe price of 
Northeastern cotton to a more favorable levei. The quality of 
Northeastern cotton fiber, particularly the long-fiber mocó 
variety, is generally recognizecl to be very high. Howevcr, the Jack 
of standard grading of the cotton sold on the clomestic anel 
foreign markets has kept prices at relatively low leveis. Once 
control were establishecl over seed sales, stanclarclization anel 
improved quality would become feasible. Stanclardization would 
lead to a consistently high-grade product anel consequently 
guarantee better export prices. 

AnoLher reason for optimism is the possibility that the increased 
profits derivecl from moclernized farms would be sufficiently high 
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to interest olher [armers in aclopting moclern techniques, even 
after subsidies were reelucecl. 

Another aclvantage to such a program is that it coulel be 
implementeel on elifferent scales accorcling to the funcls 
p1·eviously allocateel for it. The size of the areas anel the number 
of cooperating farmers coulcl be establishecl so as to avoid incurring 
excessive risks. Furthermore, since there are guaranteecl export 
markets for cotton, there woulcl be no elanger of the subsicly 
initiating the cycle of increasing production anel falling prices 
which woulcl make the program increasingly costly. 
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THE TRAINING OF THE INDUSTRIAL 

LABOR FORCE IN BRAZIL * 

Clauclio de klourn Castro 

I - INTRODUCTION 

1. I - Purposes of the Present Paper

The original purpose of the research undertaken was to study 
alternative mocles o( eclucating or training labor for the 
Hrazilian manufacturing sector. Thc iclea was to compare 
alternative ways of preparing industrial labor - specifically, 
convcntional acadcmic schooling, vocational training, Lechnic.tl 
schooling anel on-the-job training. Earning functions were examined 
for v;irious combinations o( form;il schooling and on-Lhe-job 
training. Although most o( the analysis was concluctecl by 
comparing the shape anel position o( age-income pro(iles, rates of 
return were also computecl in orcler to facilitate comp.trisons. 

Eventually, Lhe scope o( thc analysis was broadened to inclucle 
other climensions of the manpower problem. The anitudes and 
expectations o( workers anel stuelents were carefully examined 
not only in tcchnical anel vocational schools, but also in the 
regular acaelemic programs, inclueling elementary schools. 
Pre(erences for occupations and prejudices against blue-collar 
occu pations were explorecl. 

Substantial space was clevotecl to the analysis of three 
categories of mobility of the blue-collar labor force: 
intergcnerational, vertical anel horizontal. "Intergenerational 
mobility" reflects the changes in occupational anel social position 

• This 1>a11er s11111111arizcs thc rescarch report by C. Moura Casno e ,\. i\Cello
e Souza eutitlecl ,lllio-clc-01,ra [11c/11strial no Brasil: Uobiliclacle, Trci11a11u11to
e Procl11titJiclac/e, Relatório de Pesquisa, n.0 25 (Rio de Janeiro: IPEA/INPES,
197-1). Thi< repon is a study oí the industrial labor force anel i1s training in
São Paulo and Rio de Janeiro, thc most industrialized statcs in Brazil.
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between fathers and sons. By "horizontal mobility" we mean the 
changes in the occupation held by the worker - for example, 
a carpenter bccoming a machinist. \·Vhat we have termed "vertical 
mobility" concerns the career paths of the workers. There is a 
wicle range o[ occupations anel income leveis within the 
blue-collar worlcl. What factors account for the clistribution of 
workers among thesc positions? The nature of the training received 
may or may not coincide with the occupation subsequently held. 
'What clegrcc of congrucnce is there between training anel 
occupation? J-low clifficult or how easy is it to aclapt to clifferent 
occupations? How specializing is specialized training? Careful 
examination of the available eviclence permitted us to destroy 
some myths anel formulate some intriguing hypotheses. 

1. 2 - The Data Basis

Two sources of information were utilized in this research. vVe 
had access to a survey conductccl by the University of São Paulo. 
ln this survey, about 700 firms were examinecl in a stratified sample 
representative o[ the manufacturing sector in that state. vVorkcrs 
cxercising some supcrvisory contrai or occupying higher positions 
on the tcchnical staff were interviewecl. 1-Iowever, only data on 
blue-collar workers were usecl for this rcsearch, aclministrative 
staff anel management being exclucled. 

Though large anel representative, this sample presenteei a 
relatively limited vector o( information on the individual 
workcr. \Vc therefore conducted a second survey in Rio ele 
Janeiro to complement these data. ln the second survey we sought 
to gather the information that hacl been missed in the first. We 
were willing to limit thc numbet· of occupations examined 
in orcler to have enough observations for each. ln addition, we 
needecl a sufficient number of obscrvations for each educational 
anel vocational path leading to that occupation. We also wanted a 
sample in which a large proportion of workers had been in 
vocational programs. Our strategy was thcrefore to choose five of 
the largest industrial firms in the city of Rio ele Janeiro . 1 

To obtain pcrmission to interview workers represents a heavy fixed 
cost in tcrms of time. Consequently, we preferred a small number 
of firms with many skilled workers on their payrolls. Also, larger 

1 Thc arca prcscntly occupicd by thc city of Rio de Janeiro corrcsponds 
to that or thc íormcr natc or Guanabara, which was rccently integT3tcd by 
law 10 the alrcady existing statc oí Rio de Janeiro. Tlrns, for 
comparison to prcvious data, what wc herc tcrm Rio de Janeiro must bc 
undcrstood as thc statc o( Guanabara. 
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firms offer the further aclvamage of operaling their own trarn111g 
programs, which coulcl be care[ully examinecl. No altempl was 
macle to cover ali areas of Lhe manufacturing seclOr: l wo firms 
are in Lhe eleclrical-mcchanical seclor, one is a large shipyarcl, 
one Lhe maimenance shop of an air transporlation company, 
anel onc Lhe repair shop of a railroacl company. Hcnce, thc 
sample is not representative of the rnanufacturing sector 
and has a strong bias towarcls the large firms. On the 
other hand, since the questionnaires were care[ully controllecl, 
the clala can be consiclered highly reliablc. Also, anel of no Iess 
importance, a very clelailecl questionnaire was clistributed to ali the 
blue-collar workers (skillecl anel unskilled) in the plants. 

The two sets of data are highly complementary. ,vhercas 
one sample is large anel representative of the manu[acturing sector 
in São Paulo, the other is smaller (5 000 observations), includes 
only Jarge firms anel coulcl not be considered even remolely 
represemative o[ Lhat sector in Rio. But it clicl pennit a goocl 
examination of a few selected occupacions by means of a dctailecl 
anel carefully appliecl questionnaire. 

Also worth mentioning is a small survey conductcd in Rio ele 
Janeiro among fourth-gracle elementary stuclents in schools locatecl 
in the industrial neighbourhoods. An official vocational training 
entrance examination, in acklition to an aptitude anel cducational 
expectations questionnaire, was given to approximately 300 
students. 

1. 3 - Structure o( the Brazilian Educational System :! 

Figure I clepicts thc formal structure of Brazilian education. 3 

ln order to simplify the graphic presenlation, noníormal education 
has been excluded. ln this category would be inclucled a great 
variety of courses covering a broad range of subjects. Although 
these constilule an important part of the educational structurc 
of thc country, l11ey are not accreclited courses, nor do they fulfil 
prcrcquisitcs for admission to the schooling system. Among these 

:! According 10 :m act passeei in l!l71. the S)'stem described in this scction 
was 10 be supcrscded by a new si rucrnre. "'e chosc to describc the old 
system because it was Lhe onc in force, legally anel cíkcti\'cly, at the time 
the prcscnt rcscarch was bcing conductccl. Funhcnnorc, evcn now thc 
conversion is íar ít-om complete. 
3 \\'hercas what is tcrmccl "íunclamcntal cducation" prc,·iously hacl a 
legal duration oí íour ycars, it lasts sc,·cn ycars under 1hc ncwly acloptctl 
sys1cm. Also, there has bccn a somewhat fallering clfort 10 add vocational 
subjccls lo thc high school curricula. 
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i:oulcl be incluclecl language courses, corresponclcnce schools, 
preparatory courses, etc. 

The white boxes inclicate acaclemic schooling, whether 
liberal eclucation or preparation for further stuclies. The gray 
boxes inclicate professional, vocational or tcchnical training. 

Some courses provicle vocational training without losing 
their academic character, meaning that they offcr possible 
access to the higher rungs o[ the educational structure. ln Figure l 
such courses are shown by the half-gray boxes. Arrows indicate 
the access paths between different courses. SENAC anel SENA! 
µrograms � do not formally require ginásio, though preference 
is somctimes given to candidates having this levei o[ eclucation 
in some careers in greater demancl. The dottecl line shows this path. 

Elcmentary eclucation is a prerequisite for ali the othe1-
courses considered here. ln addition, the only way of access 
to the colégio levei (i. e., clássico, cientifico, 11on11al, anel técnico) 
is ginásio, be it the strictly academic program, the ginásio 
orientado parn o trabalho - GOT (comprehensive), or the 
ginásio i11cl11strial. 

At the colégio levei, not only the humanities anel scientific 
programs, but also the technical schools, normal schools anel 
military acaclemies, allow access to the universities. However, 
this access should be considered no more than a legal possibility, 
for each type of school maintains its own quality standards 
anel caters to a clientele having specific abilities. University 
entrance examination scores emphatically reflect such differences. 

The figure does not include A1·tigo 99, which is an 
accreditation exam allowing adults to obtain gincisio anel colégio 
diplomas by examination. 

SENA], SENAC and PlPMO:; are not an integral part of the 
Brazilian formal education system, though they do offer 
self-contained vocat:onal u·aining. SENAI operates not only the 
standard vocational schools, but also programs with in firms. 
From thc administrativc point of vicw, this is arrangcd through 
agrecmen ts by which the firms, in cxchangc for bearing the costs 
of the programs, are allowed a reduction in their compulsory 
contribution to SENA!. 

4 SEN:\C (Serviço Nacional da Aprendizagem Comercial) is the oííicial 
nation-wide voca1ional iraining systcm for workcrs in commcrcc and allicd 
services. SENA! (Serviço Nacional da Aprendizagem Industrial) is the 
oHicial nation-wide vocational 1raining system for industrial workcrs. 

n PIPMO (Programa Intensivo de Preparação de Mão-dc-Ohra) is thc 
official na1ion-widc intcnsivc program for Lhe training oí manpowcr. 
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SENAC has an administrative structure similar to that of 
SENA!. It operates vocational schools for adulls anel minors. 
On-the-job training is offerecl in shops, boteis, restaurants, 
anel other concerns establishecl anel managecl by SENAC itself. 

ln terms of peclagogica] format, PIPMO is very similar to 
SENA!, the main clifference being the more intensive nature 
of its courses anel the fact that it trains anel retrains only aclults, 
while SENA! also prepares minors. ln point of fact, whether 
priority shoulcl be given to juveniles or adults in vocational 
training remains an open question . PIPMO does not not opera te 
training programs directly; insteacl, it finances already existing 
institutions, contracting work with founclations, charity institutions 
anel even SENAI. 

1 . 4 - Financial Structure of the Brazilian 
Educational System 

Figure 2 shows in a simplified manner the financial structure of 
the Brazilian educational system according to Lhe source of the 
ftmds. 

The elementary levei shows the greatest variety of sources, 
being financecl by the families of the stuclents (private schools), 
governments (state anel municipal) , firms (through a compulsory 
contribution called Salário Educação), foundations anel charity 
institutions. 

Conventional ginásio (iunior high schools) are private or 
state-sponsored, though the federal government still operates 
some schools. The ginásios orientados parn o trabalho - GOT 
(comprehensive junior high schools) are nearly always supportecl anel 

operated by state governments. The clássico anel cienlif ico programs 
at the colégio levei have roughly the sarne structure as the 
convencional ginásio . . 

Teacher-training (normal) anel accounting (técnico) schools 
are private or state-operatecl. Industrial technical schools (técnico) 
are mostly supportecl anel operatecl by the Ministry o[ 
Education, though thcre are a number of private technical schools 
as well. The military academies are maintained by the respective 
military ministries. 

The most important Brazilian univcrsities are operatecl by 
the federal government. However, there is a Jarge anel rapidly 
growing number of private universities, anel some of the best are 
subsidized by the governmenl. The number of universities 
sponsored by the state governments is very limited. 

!42



�
 

<.,o
 

�
-

-
F
IGU

R
E
 
2

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-----.

 

F
IN

A
N
C
IA

L
 
S
T
R
U
C
T
U
R
E
 
O
F
 

TH
E
 
B
R
A
Z
IL

IA
N
 
E
D
U
C
A
TI

O
N
A
L
 
S
Y
S
T
E
M

 

�
.ill!f.

,�
 ( V

OC
AT

IO
NA

L 
TA

AI
NI

NG
) 

'1
1/1

111
1 

ST
A T

E 
OA

 
lll

WllJ
 M

UN
IC

IP
AL

 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
�
 

�
 F

E
DE

RA
L 

1;-;;
:.;!

:) 
PR

IV
AT

E 

1 1 1 1 1 1 
1 

L
 _

_
_

_
_

_
_

 J
 

HI
GH

 S
CH

OO
LS

 

m
;::a

 
�

 F
OU

NO
AT

IO
NS

 
AN

O 
. -

..õl
 C

OR
PO

RA
TIO

NS
 

�
 C

HA
RI

Tl
 

IN
ST

I T
UT

IO
NS

 E
LE

M
EN

TA
RY

 
E

OU
CA

TI
ON

 



SENAI operates uncler the responsibility o[ the Federações 
das Indústrias (the o[ficial industrial employers' unions) which, in 
turn, are coordinated by the Confederação Nacional das 
Indústrias. SENAC functions in a similar manner, but under the 
responsibility of the Federações anel Confederação cio Comércio 
(the official employers' unions for commerce anel alliecl services) 

Both SENAI anel SENAC are financeel through compulsory 
contributions paid by lhe respective firms, calcula teci as l % 
of their payrolls. In addilion, some of lhe programs offered by 
SENAI are sponsored by the Ministry of Labor. 

PIPMO programs are financed lhrough Ministry of Education 
funds. Since PJ PMO contracts courses with foundations anel 
charily insLitmions at prices insufficicnt to cover lhe shadow-rents 
on buildings anel equipment, it could be said that these 
institutions also financc the training programs, at least in part. 

l . 5 - The Rela tive lmportance of Technical Education
in Brnzil 

ln our comparison of enrollmem in technical anel academic 
courses, we will rcstrict ourselves to the seconclary levei (that is, 
ginásio anel vocational training), which is where the option 
between the two types o[ programs exists. 

Table l shows lhe elislribution of enrollment by type of course. 
At the gi11ás,o levei, only about 15% of the sludents have 
receiveel any type of professional training, the rcmaining 85% 
hcing enrolled in the academic ginásio, which only prepares 
thcm for further education. Of the 15% that have received 
professional training, only 3 .  7% are enrolled in i,ndustrial 
programs. vVe can therefore see that within the ginásio system 
the effon to train industrial manpowcr is very moelcst. 

AL Lhe colégio leve!, the degree of specialization is higher. 
Only 46% of thc studems are enrolleel in science or humanities 
programs. N evcrthcless, industrial courses absorb 5% o[ the 
cnrollment. Accounting anel teacher-lraining courscs are the only 
numcrically importam alternatives. 

Parallel to the academic cycle are the SENAI, SENAC anel 
PlPMO programs; in 1970, 103 715, 1'16 052 anel 88 290 were 
enrolled in 1hese, respectively. Notwithstancling, the total number 
participating in such courses corresponds to only 10% of those 
studying in the conventional ginásio. 

Such comparisons must take into account Lhe duration o[ the 
i:ourses. ln SENAl, training lasls an avcrage 300 hours. Conventional 

144 



Table 

Enrollment zn Secomlary Cycle and Vocational Programs, 
Brazil, 1970 

Courscs ahd Programs 
Numbcr or 
Studcnts 
Enrolled 

Distribution 
(

º 

... ) 

Ginásio Levei (or I st sccond:11y cyclc) 
Ginásio Uunior high school) 
Commercial 
lndustri,d 
Agricultura! 
GOT (comprehensivc) 
Normal (teachcr-training) 
Othcr Courses 

Colégio Levei (or 2nd sccondary cyclc) 

ciassico and Cic•,uijico (humanitic• 
and scienceJ 

Accounting 
Industrial 
Agricultura! 
Normal (teacher-lrnining) 
Other Courses 

PIPMO (intensivc voc-Jtional) 
SENA!� (industrial vocational) 
SENAC (commercial voc:llional) 

2 590 �89 
234 873 
113 207 
11 730 
40 276 
85 IRJ 
4 043 

3 080 201 

462 366 
219 101 

49 522 
8 146 

262 690 
488 

88 290 
146 052 
103 715 

84.1 
7.6 
J.7
.4

1.3
2.8

.1 
100.0 

46.I 
21.9 
5.0 

.8 

26.2 
.3 

100.0 

Sourccs: Fundação Instituto Brasileiro de Geografia e Estatística - FIBGE. Amuírio 
Ewuistico tle 1971. 1972: SENA!. R<'lattirio·de 1970. 1971: and SENAC. 
Relatóri,, Gaal tio SENAC: 811/a11ço Consolu/mlo do E .wrcício de /970, 1971. 
• 45 775 692 studcnt/hours. Duc 10 training contracts bctwccn SENA[ and

PIPMO. thc total enrollmcnt figures count twicc 25 607 trainccs who 
took SENA! courscs linanced by PIPMO (Ministry or Educ.ition funds). 

ginásio has a minimum legal cluration of approximately 700 
hours per yea.r; in some industrial ginásios, this may reach 500 
hotirs of work per year. Thus, a SENAI seat is used approximately 
twice, or by two students, per year, while a gi11á.sio seat is occupied 
by lhe sarne stuclent cluring four years. 

From this different perspective, the weight o[ SENAI, SENAC 
and PIPMO is much greater. If, instead of comparing the 
enrollment as before, we compare the output of these programs 
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to that o[ the academic ginásio, we observe that the 
SENAI-SENAC-PIPMO sysLem gracluates a number o[ stuclents 
equivalent Lo '10% of the total gracluated by the ginásios. 
Nevenheless, such comparisons must be taken with due care 
since they may very easily be misimerpretecl. 

ln summary, we could say that, at Lhe school levei, professional 
training is still very limiLecl in comparison to traditional 
eclucation. 

2 - THE CLIENTELE FOR VOCATIONAL 
TRAINING: PROFILE AND SOCIAL FORCES 

2. 1 - Conditions for Access to Vocational Training:
Selectivity, Educability and Social Level 

Contrary to what may appear to be the case, vocational trammg 
courses o[ the SENA! type require an eclucational levei far 
above Lhe average reached by the Brazilian labor force. The 
minimum requirement is completion of elementary eclucation, anel 
it must be borne in minei that only about 14% o[ all Brazilians 
who stan school complete the four basic years. 

Examination of the personality traits which explain the 
learning ability or eclucability o( persons in the conven tional 
schools shows that most o[ these traits are relatcd to the social 
levei of the individual, i .e., his position in the hierarchy of society. 
The intelligence, attitudes anel behavior patterns likely to lead 
to scholastic success are more often [oun<l among persons in the 
upper strata of socicty. Thcre are not, howevcr, any clcfinite 
proofs Lhat thcsc cliHerences are geneLic. On the contrary, 
sLatistics suggest that Lhe influence of variahles associatecl with the 
family environment during childhoocl largely determine such 
characLeristics. However, as these are assumed to be stable 
personality traits by adolescence, for the cases studiecl here the 
origin o[ the differences is of little consequence. Although the 
requirements for office jobs are even stricter, access Lo vocational 
anel tcchnical courses on all levels, anel cvcn access to manual 
jobs offcring possibilities for promotion, is almost always 
dcterminccl by cxaminations anel critcria which favor thc more 
intelligent anel the better eclucated. ln this way, the higher one's 
position in socicty, thc greater one's chance o[ being accepted 
for vocational courses or of obtaining acccss to Lhe most desirahle 
manual jobs in terms of income anel promotion. 
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2. 2 - The Lack of lnterest in Vocational 'Training:
The Sociology of Prejudice 

On Lhe other hanel, a person's interest in vocational anel technical 
courses will be lower if bis social position is highcr. This is 
partly because of the lower wages still paiel by many such johs. 
Traelitionally, manual work was necessarily associateel with low 
leveis of power, prestige anel income. Recently, however, many 
manual jobs have come to require specializecl knowleclge. The 
clifficulty anel cost of obtaining qualified personnel to (ili such 
positions are reflecteel in the market toelay in Lhe form of 
relatively high wages for these jobs. The congruence between 
wages anel status has thus been broken. 

Associateel with anel fostered by this occupation-status 
incongruence (between lower-level white-collar positions anel 
specialized manual jobs which now pay better wages) is the barrier 
formed by Lhe prejuclice against manual work. The sons of 
white-collar workers are reluctant to accept skillecl manual jobs. 
This group would have a built-in aclvantage over working-class 
boys, owing to the type of criLeria governing entrance to courses 
anel jobs. Moreover, by continuing to reject manual work, they are 
turning their backs on wages higher than those they coulcl earn 
as office workers or salesmen. 

There is evidence that in cerLain cases Lhe influence of the 
school can overcome such prejuclices. ln some primary schools, 
where working-class boys predominate, sons o[ white-collar 
workers frequently show a preference for SENAI courses. ln one 
industrial district surveyecl, half of the sons of bureaucrnLs chose 
skilleel manual occupations. Such a proportion is in sharp contrast 
to the pre[erences usually shown by this group. However, this 
influence is not permanent. As the criticai moment for choosing 
a career anel a job approaches, family anel social pressure reasserts 
itself. The proportion of workers of white-collar origin did not 
reach 20% in our sample. Given the selectivity of the firms chosen, 
this share probably signi[icantly overstates their participation 
in the manufacturing sector as a whole. 

ln fact, boys of white-collar backgrounel do not com petc for 
the better manual jobs. Such jobs are thus "reservccl" for sons 
of workers. lt woulcl nevertheless be misleacling to view 
working-class boys as a homogeneous group. A clear-cut hierarchy 
is o bserveel among blue-collar workers, elepending on whether 
they are supervisors, skiJlecl or unskillecl. The sarne correlation 
between educability ;mel social levei observeel for society as a 
whole extenels to the manual job hierarchy. lt can be seen that, with 
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regard to access to courses and good manual jobs, the higher 
the faLhers' positions, Lhe more heavily the grou p is represenLt:cl, 
both in vocational courses anel in Lhe jobs which leacl to the best 
positions in the blue-collar world. 

·we were able to gather evidence showing Llrnt SENA! courses
anel the higher-level manual jobs receive manpower which, 
from the standpoint of social ol'igin, can be consiclered a 
blue-collar elite. The question then arises as to whelher Lhe 
evaluation of SENAI's resulls might be clistorted by the positive 
self-selection of its clientele. Coutei the benefils measured for 
SENA! be merely quasi-profits or profits clerivecl from a monopoly on 
intelligence ar talent? Jt proved possible to demonstrate that this 
interpretation is not correct. Some fourth-year elementary studenLs 
in working-class elisLricts were put through the SENA! entrance 
examinaLions, anel Lheir performance showeel 1hat 62% of them 
would have satisfiecl the requirements. \Ve concludeel, therefore, 
that SENAl's selectivity is only moelerate with regard Lo the 
group that has completeel the four-year elementary school. 
At present, SENA! enrolls only a small proportion o[ Lhe 
persons having the necessary aptitudes anel qualifications. 

3 - THE LABOR FORCE AND ITS MOBILITY 

3 . 1 - Class and School Barriers: 

The Paradoxes of lntergenerational Mohility 

When we look at Lhe educational background of Lhe Rio ele 
Janeiro manpower sample, we finei a surprisingly high levei of 
formal eclucaLion. There are practically no illiteratcs (3%) anel 
only a small percentage of workers (13%) who have failed to 
complete elemenLary school. The modal class has completecl 
elementary school (26%) anel the rcmainder have had at least 
some secondary eclucation (ginásio or colégio) . These figures 
contrast sharply wiLh eelucational statistics for Brazil as a whole, 
which show that almost 80% of the population have not 
completeel elementary school. Even a comparison beLween our 
sample anel the data for Rio de Janeiro as a whole reveals 
substantial cliCferences. 

Looking at Lhe sample in Lerms of Lechnical or vocational 
training, we also find an enviable situation. Almost half of the 
sample have taken at least one vocational ar technical course. 
It should be emphasized that, except for the Iowest levei skills 
(janitorial, etc.), the sample covers practically the manual 
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work force of the firms in question. Moreover, the courscs taken 
are practically always extenclecl ones. Onc-fifth of the workers havc 
atlenclecl courses Iasting more than J 000 homs, while only l 8% 
have taken courses lasting Iess lhan 50 hours. Thesc figures do, 
of course, differ greally from lhe averages for Brazil as whole, 
reflecting lhe presence of small anel medium-sizecl firms. 

vVhen we compare lhe clistribution of falhers anel sons by 
educalional levei. we finei a notable rise in lhe educational levei 
of the younger generation. However, this merely reflects the 
expansion of eclucalion in Brazilian socicty. It woulcl bc unwarrantccl 
to intcrpret this as intergenerational mobility (as some authors 
have clone), since statislics on occupalional status clcarly show 
that confirmation of the father's status is the norm in our samtJle. 
Only l 7% of the workers have fothers in nonmanual 
occupations. ln other words, there is a lrcmendous reluctance 
on the part of the middle class to accept manual jobs, even 
highly skilled ones. This con(inns the conclusions we clrew on the 
basis of the students' aspirations. 

3. 2 - U pward Movement and Stagnation: What Are the
Rules of the Game and the Advantages to Be 
Gained from Vertical Mobility? 

Consislent with what has been found in other societies, there is 
a dose correlation between the nature of the first job that a 
worker accepts anel his career palh. Thosc who bcgin their 
careers in jobs holding Iittle prospect of promotion will probably 
make Iittle progress cluring their working life. The facts show 
that, of lhe work force in the large firms offering the best 
positions within the hicrarchy of manual occupations, lcss lhan 
one-fifth had starteel in occupations in which Iearning anel 
promolion were not alreacly inherent to lhe nalure of the job. 
Relatively few, thereforc, had enterecl the "wrong" jobs when 
they started in industry. vVe cio not know for certain whether there 
is a markecl process o[ natural selection at the time of the first 
job, or whether the chance step representeei by this firsl job seals a 
elestiny not actually eleterminecl by previous qualifications. 

Com parison between the workers' training profile at the 
time of the survey (industrial technicians being excluclecl) anel 
their profile at the time they joineel the firm suggests that a 
large proportion of the men hired by the enterprises hacl not 
taken vocational courses or were still in training. Thus, a large 
part of a worker's skill is acquirecl after he enters the firm. ln 
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addiLion, those who have taken vocaLional courses are more 
rapielly promotecl from apprentice to skilleel worker anel, Iater, 
to supervisor or foreman. 

3. 3 - Job Changes and Specialized Training:
The Fallacies of Horizontal Mobility 

Consielering the range of courses taken by workers, together with 
the applicability of these courses, we finei that certain 
expectations for perfect congruence beLween course anel occupation 
(which might imply excess rigiclity) are not met. But the analysis 
also refutes the pessimistic criticism of those '_Ilho place sole faith 
in "general" education, alleging that the market does not 
offer any compaLibility between occupation anel vocational training, 
thereby renclering the latter reelunelant. 

,vhatever a person's previous occupation may have been, 
the courses he has attenclecl most always have a bearing on 
his present occupation. As shown in Table 2, only 9% of those 
who have taken courses are working in areas where those courses 
cio not make some obvious contribution. ln those cases where 
there is no relation between course anel occupation, the job is 
usually a simple anel repetitive one for which any type of course 
woulcl have been redunclant. Therefore, the quesLion is not one 
of discrepancy between course anel occupation. Although more 
than half the workers changed occupation after they entered 
the firm, we should re-emphasize that only a small íraction 
had taken courses unsuited to their present occupations. 

It is important to note thac the firms samplecl generally 
look not for formally trained manpower, but for trainable 
manpower. They seem to take the view that it is worth paying 
more to hire a worker who alreacly has some experience. And it is 
nlso worth putting a candidate on the shop floor for a while to 
observe how he gets on bcfore sencling him to a technical coursc. 
Nevertheless, the firms do not fcel that the previous experience 
must necessarily have been in the sarne fielcl. 

Our analysis suggests that, among the industrial occupaLions, 
the more specialized Lraining programs are in fact the least 
"specializing" (Table 3). Workers who receive spccialized 
training, baseei on in-dep1h learning of just one skill. ultimately 
receive an eclucation which gives them greater ílexibilily when they 
change occupation than those who have had formal education plus 
on-the-job training. The combinalion o( supposedly general 
education - first seconclary cycle (ginásio), for example - anel 
working experience produces workers who change occupation 
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less often. Contrary to the cnuc1sm leveled at frequent changes 
of occupation as one of the failures of vocational education, 
we feel that Lhese changes may result from the grealer flexibility 
acquired by workers who have receivecl specialized training. ln 
ali lhe cases we examinecl, these changes represent not failure 
ar escape from poor jobs, but rather career progress, since the 
wages receivecl by the workers in their new occupations are at least 
equal to those earnecl by Lheir fellows who remained in their 
origina) occu pations. 

Table 3 

PÚce11lage Disl1·ibution by Type o{ Educatio11. Rcspondents T1Vorlúng 
in Ocwpatio11s Related to Vocatio11al Counes, and Mean Dif{erences 

in Wages Received by Worhers in Related and Nonrelaled 
Occupations, São Paulo, 1970 

1 Degrccs 
Typc ofSchooling Valuc of thc of 

Diffcrcncc FrccJom 

OI Short Coúrscs 1.48 2 81 
02 SENA! 2.30· 091 
03 Courscs of Unknown 

Duralion 7.99b 1 698 
05 Industrial Tcchnical 

School 6,04b 567 
06 Courscs Takcn Abroad. 1.76 184 
Elcmentary .65 372 
Junior High School .. 54 461 
High School 2.2 4" 301 

Source: Instituto de Pesquisas Econômicas - USP/SENAL­
' Significant ai 5�,;,. 
• Significant ai 1 ��--

m Rdlatcd 
Occupation 

89.8 
77. 7

81.8 

70.6 
78. 5 
91. 1 
89.8
89.1

Note: ln the case of respondents wilh only acadcmic educalion (elemcnlary. junior 
high school, high school), the comparison was bctwccn the lirsl ,rnd thc 

'prcscnt occupation. 

Technical eclucation, like academic educalion, may contain 
an element of "learning how to learn". The characteristic feaLUre 
o[ "learning how to learn" is the emphasis placed on general 
principies, on analytical reasoning. Ultimately, the purpose of 
vocational training is not only to tcach Lhe worker how to do 
somcthing, but also to dcvelop his ability Lo understand the logic 
behind lhe sequence of operations performed. Without this, his 
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work will be mere mimicry, anel he will be unable to transfer 
what he has learnt to other occupations. 

The traclitional formula for "learning how to learn" consists 
in attempting to teach Lhe general principies in such a way as 
to equip Lhe stuclent with a set of rnoclels for reasoning. However, 
�1ere we are trying· to eclucatc peoplc who are little prcclisposecl 
to the operations anel abstractions involvecl in logical reasoning. 
Brazilian workers usually come from families with extremely poor 
educational backgrouncls, and, in most cases, from working-class 
families. Their linguistic cocles are rather clistant from the 
medes of expression cmployecl in analytic thinking or scientific 
reasoning. The cmphasis on language (or transmission of 
knowleclge ma kes formal schooling a painful anel unprocluctive 
cxperience for them. The language they use is not that of thc 
school, anel thcir way of unclcrstanding the worlcl is much closer 
to scnsory pcrception than to scientific abstraction. Attempts to 
teach them general principies through language are not very 
effective. The way in which our elementary anel seconclary 
schools have always becn organizecl makes them impervious to 
instruction in physics, for example. 

SENAI, on the other hancl, has succeedecl in changing the 
entire a pproach to instruction. i\-Iajor steps in this clirection 
inclucle restricting comses to a few areas of knowleclge anel drawing 
u p science programs baseei on the cliscovery methocl. I-Iowever,
even more crucial than such classroom measurcs are changes in
the nature o( the course. Aclopting a language which approximates
that usecl among stuclents with the soci.il backgrouncl in question,
SENA! built its courses arouncl its "methodical series", which
are cletailecl sequences for masterng skills. \•Vhat this involves is
simply "learning how to do", leacling in a cletailecl anel
exhaustive fashion to a high levei of proficiency in the given arca.
Nevertheless, familiarity with basic processes, organizecl in a Iogical
manner, graclually clevelops in the stuclent a clegree of intuitive
unclerstancling, albeit not always vcrbalizecl, of general principies.
This methocl results in a feeling for, or unclerstancling of, thc
logical way things function, bypassing the linguistic cocle generally
usecl in science - a cede to which thc stuclents cio not possess
the key.

For those who, as a result of thcir position in Brazilian 
society, do not have an opportunity to clevelop aptitucles for the 
special language of sciencc ;incl technology, the logical anel 
exhaustive sequence o[ practical exercises provided by SENAI

offers an acceptable substitute. By contrast, what has proved less 
acceptable have been superficial anel poorly digestecl acaclemic 
courses combinecl with work sequences, as [ound in the factory. 
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SENA! organizes work experience anel training in accordance with a 
diclactically progressive sequence. The factory is organized for 
produclion; from lhe point of view o( instruction, Lhe manufacturing 
processes are excessively complex anel con[using. 

O[ course, not cvery vocational course will develop skills 
and allow vocational flexibility. Short-term courses, in particular, 
concentrate solely on "learning how to do", on Lhe automatic 
reproduction o[ certain sequences of operations anel movements. 

4 - IS IT WORTH INVESTING IN MANPOWER? 
THE ECONOMIC RETURNS TO TRAINING IN 
INDUSTRY IN RIO DE JANEIRO AND 
SÃO PAULO 

Economic evaluation o[ thc results o[ investments in eclucation 
is customarily performed with the aid of cost-benefit analysis. 
However, the number o[ simplifying hypotheses required and the 
multidimensional nature of education render such analyses only 
one o[ the items to be taken into account when making decisions 
in the educational field. Even so, rates of return o[[er a compact 
anel convenient method for appraising the economic climension of 
such investments, a dimension that is absolutely essential in any 
decision. 

Nevertheless, it is importam not to lose sight o[ the 
limitations inherent to cost-bencfit analyses. A series o[ 
precautions were taken to this end, anel it shoulcl be nolecl that 
it provecl impossible to identify any factor that might produce 
gross dislortions in the interpretation of our rates of return. 
ln our sample, which is limitccl to skilled anel a (ew unskilled 
manual occupalions, social origin had a marginal effect on 
incarne leveis. 

ln arder to ascertain the degree of explanation provided by 
the variablcs in the Rio de Janeiro sample, a numbcr of regression 
equations were computed, using wages as a dependent variable. 
We obtained coefíicients o[ cletermination that in some cases were 
greater than 6, which is very high for analyses of this type. This 
means thaL these variables will enable us to determine at least 
60% o( the wage variations. The "number o( vocational courses" 
variable produces expressive results in almost ali cases, showing 
lhat the levei o( rcturn is proportional to the number of 
vocational courses taken. ln São Paulo, the rales of return for the 
various leveis of education are markedly influenccd by the size 
of the firms. ln other worcls, significam wage cliHerentials exist 
between finns of different sizes, with the large firms paying more. 
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However, the elifference tenels to lessen when we compare groups 
eliffering only in acaclemic education. 

Table ,1 shows the rates of return for elifferent types anel 
leveis of eclucaLion in São Paulo. Severa! alternative hypotheses 
were estimatecl, but in the present paper only one is prcsented for 
each case. Table 5 shows the corresponeling results for Rio ele 
Janeiro. 

\•Vhen we further examine rates of relurn in São Paulo by 
occupational group, we find that the differences are not substantial, 
neither between clifferent occupations nor between clifferent leveis 
of eclucation within the sarne occupation. This suggests the 
existence o[ intraoccupational mobility, in aclclition to thc 
interoccupational mobility already examinecl; togethcr, these tend 

Table 4 

Rates of Return by Type of Vocatíonal Training and Academic 
Sc/woling, São Paulo, 1970 

Voca1iom1l 
Trnining or 
Schooling 

SENA! 

Drafling 
Elcc1ricity 
Elcctronics 
Tool and Dic Making 
Mechamcs 
Mctallurgy 

Gmup 9/• 

TECf/NICAL SCHO(JL 

Drafting 
Elcctricity 
Elcctronics 
Mcchanics 
Mclallurgy 
Chcmislry 
Group 92' 

Rale of 
Rcturn 

(%) 

9 
37 
18 
46 
33 
24 

11 

12 
30 
o 

31 
9 
9 

16 

Vocational 
Training or 
Schooling 

Rale of 
Return 

(/�) / 

J1111ior li ig/1 Se/mo/ p/11s: 

Mechanics 
Group 91 ª 

Group 92 ° 

Higl, Sr/1tml p/11.�: 

Mech.tnics 
Group 91• 
Group 92• 

Aggregate Ra/t's' 

SENA! 
Tcchnical School 
Junior H i gh School 
High Sch;ol 

26 
8 

29 

39 
20 
43 

24 
13 
12 
23 

• lncludes produclion conlrol, qualily con1rol. lime and molion 1cchniqucs, timing
opcrnlions. time analysis and ins1rumcn1 rcading. 

• lncludcs producl rcscarch and de\'elopmenl. induslrial planning and organization, 
production programming, compuler and projecl design. 
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Table 5

Rates of Rel11m Ili Five Rio de Janeiro Finns, 1972-1973 

Firmi 
C:our!>O C,h.l l!s1ima1c 

Cru1.ciro lkd(' s,a,,JarJ bhiL:awaJim�, Gcncr;1I Ekc1ric 

PC - PI c, 17 < o 9 5 

c, 10 5 

GI - PC c, 10 10 li 
e, 13 17 17 

GC - PC c, I? 10 < o 12 9 

c, 15 1) o 15 li 
e, 21 19 10 " 1s 

GC GI e, 21 1) < o 14 4 
e, 51 20 17 :,; 8 

COT - ,inc.l C - rc e, JJ J9 
c, 18 29 

e, 1s 22 

e, 24 43 

GOT- C-PC e, IJ 18 
e, 21 26 
e, 1s 21 
e, Jl )8 

GOT I- PC e, < o 
c, < o 

GOT C - GOT 1 e, 67 
e, 173 

TI and C e, GC. e, < o 1 IJ 18 
e, < o 219 )J 

e, J99 J0 

TC-GC e, 27 )7 
e, 5.1 65 
e, ·� 60 

TC-TI e, .14 J0 
e, S7 lO 

SENAl-1'.C e, 16 8 7 ll 

e, 28 IJ 19 4) 

c, JJ 14 24 5) 
e. 52 19 J9 81 
e, (H 29 J2 95 

e. 76 ,1-1 li 106 
ln-Pl;in1 Cour"M:" oí 

lc,11 1h:rn 
-WO ftuuh· 

Our.11iun 

Pl anJ GI 195 337 
PC anJ PI )00 
rc li 522 
GI 5)4 
GI "nd GC < o J7 

l'oJc, 1-lncomplc1e. C - Com�IOlc: P •- Elcmcnlilry {primário>/; G - Junior high l�/ndJ/oJ; GOT-Com­
prchcnsi\·c junior t,,i'h, T - Tcchnic-JI hi�h ,chonl: C' - Lowcr cosi cs1ima1c; C1 - Hiahcr cosi cs1ima1c, 
<:>,e• - ,\ltcrnali\·c cnsl cslim:itcs. 

!':·.Hc: 1-"or 1hc TI ,md TC Chhihw;ajima) ;1nJ PI ;1n1I GC (Sland;mJ) n:fr�s1on, 1hc cocfficicn1, ore si11nificanl 
unly ai 107�- For lhe rcm:iinin, ,�grc .. s1on, thc codT1cicn11 Jtc si�nifk11n1 Jl �"11 

to prevent the occurrencc o[ pronounced imbalances between 
occupations anel skills. 

Examination o[ age-income profiles for Rio de Janeiro clearly 
proves that acaclemic eclucation lrns markecl eHects on income 
leveis. I-Iowever, as is also the case for the incarne profiles for 
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Lhe economy as a whole, the clifíeremials generally appear only 
after a few years of experience. SLarting wages are little affectecl by 
the levei o[ formal schooling. ln other words, such schooling is 
reflected more in a person's higher potential to Iearn cluring bis 
working Iife than in financial rewards at Lhe beginning of his career. 

On the other hand, vocational courses have not only a 
markecl long-term impact on income profiles, but also a 
shon-term effect even in the very first ycars of working life. ln 
adclition, the more vocational courses a group has taken, the 
h:ghcr its wagc levei. 

Formal vocaLional courses of the SENA! type are often 
viewcd as a mere allernative to on-thc-job training. ln othcr 
words, many arguc Lhat the profilcs for workers who have anel 
those who have not taken courses will evcntually converge, once 
those who have not taken the vocational courses have hacl time 
to learn the subject matter through practice. Our figures 
convincingly refuLe this hypothesis. NoL only do we not finei 
convergence, but in some cases the pro(iles even grow apart 
with the passage o[ time. 

One of the most consistent anel most clearly clemonstratecl 
results is the superiority o( SENAI as an investment for 
educating industrial manpower. ln São Paulo, minors show rates 
of return of between 22% anel 29%, while the rates for adult_ 
courses start at 59%, 

One extreme case is provicled by a comparison of those who 
have completecl four years of elementary school anel one year of 
SENAl, anel Lhose who have not only completecl four years of 
elementary school, but also passeei the seconelary cycle entrance 
examination anel finisheel the Iour-year ginásio course. It is 
interesting to note that, despite the great eliffercnce in 
eclucational levei, the income profiles in Rio <le Janeiro are very 
dose, anel in some finns are even higher for the SENAI category. 
ln São Paulo, a similar comparison shows markeel advantages 
for SEN AI graeluates. It shoulcl be notecl that Lhe São Paulo 
sample is representative of Lhe manufacturing sector in thc state 
as a whole. 

For activitics in which people "elon't get their hands clirty", 
we may assume that the mieldle cfasses are better representeei both 
in courses anel in Lhe competition for positions. The low rates 
of return observeel in São Paulo for occupations such as elra(ting, 
quality contrai anel chemistry can be clearly contrasteei with 
the high rates found for machinists, too! anel die makers, 
electricians anel boiler-makers. This result suggests that the scarcity 
of trainable people in Lhe Iower classes and the aversion of the . 
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midclle class to manual occupations are responsible for the high 
leveis of remuneration for certain manual occupations. 

\Ve also examined courses sponsored anel conducled by the 
firms themselves (under agreements with SENAI). This study 
showecl particularly high rates of return. Very high rates were 
observed for in-service training programs. Even if such estimates 
are biased upwards, due to positive self-selection, the return 
are so high (over 100%) that it is very unlikely that such courses 
cio nol have a substantial net eHect. 

Among the vocational-type academic courses, the GOTs 
(vocation-orientecl junior high schools) showed surprisingly high 

rates of return. However, it shoulcl be noted that the number of 
observations is small anel the results consequently not 
entirely reliable. 

The industrial-technical schools in Rio de Janeiro show 
satisfactory economic results, despite the numerous difficulties 
reporteei elsewhere in this paper. Nevertheless, in São Paulo, where 
enrollmems have expancled more rapidly, the rates of return are 
already low at between 11 % anel 17%. This clearly suggests that 
Lhe market is already becoming saturated. 

Looking at the situation of technicians in one of the firms 
employing large numbers in this category, we finei that the income 
profíle leveis off anel becomes horizontal after a certain number 
of years of experience. ,ve suggested previously that clissatisfaction 
within a profession partly results from the fact that beyond a 
certain point there is no more progress, no more advancement. 
The technicians would thus be responding to stagnation anel not 
to absolute incarne leveis, which the profiles show to be high. 

We also compareci the position of technicians who are 
technical school graduates anel the position o{ those who, though 
classifiecl as "technicians" by lhe company, do not possess a 
diploma. The conclusions parallel those baseei on the earlier 
comparison between SENAI graduates anel those who learnt 
only through practice. The advantage held by technicians 
with a diploma is clear: the "practical technicians", even if they 
have completed a SENAI course, cannot follow the sarne career 
pattcrns or reach the sarne incarne leveis as the gracluates. Once 
again, this suggests that in Brazilian society the position of the 
industrial technician lacks definition. 

Conventional academic education gives slightly poorer 
results than technical courses. ln particular, first-cycle 
secondary instruction gives rates of only 11% to 14%. ln terms 
of the rates usually found in Brazil, these returns are very Iow. 
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This suggesls lhal for the person who gocs Lo work in industry, 
the investmcnt in a ginásio education is not vcry satisfactory. 

\•Ve feel that such poor rcsults are clue to Lhe inadequacies 
of [irst-cycle sccondary education as a prcparation for children 
of working-class backgrouncl. The curriculum is excessivcly 
ambitious in terms of the specific learning potential of working-class 
sLUclenls, anel the languagc employecl is very remote from that of 
their home environmcnt. 

ln contrast, workcrs who havc completed the second cycle 
of second.iry education (colégio) show much better results, 
with rates o[ return between 18% anel 35%. This illustrates 
another theorelical point put fonvard in this paper: lhe fact that 
an individual has succeecled in aclvancing sufficienlly far in Lhe 
educational system shows that he has Lo a certain extent 
overcome the language barrier. Colégio graduates thus succeed, 
at Ieast lo some clegree, in using ti1eir acquired analytical or 
conceptual skills to give meaning to work routines anel Lo 
benefit from opportunities for on-Lhe-job Jearning. 

5 - THE ECONOMICS OF INDUSTRIAL TRAINING: 
SOME CONTROVERSIES 

5. 1 How Is Vocational Training Organized and Who 
Pays for It: The Anatomy of the Decision-Making 
Process 

For Becker anel Mincer, there is a dose relationship bctween 
Lhe training program a firm is willing to sponsor anel the 
distribution of costs anel bcnefils associatcd with each course: 
in their view, it is the possibility of reaping Lhe benefits, or o[ 
passing on to the workers the cost of their training, that induces 
a firm to start its own training programs. 0 Examination of 
Brazilian [irms shows a much more complex situation, in which 
the link between these two aspects is somewhat nebulous and is 
affectecl by instilutional consiclerations. 

From interviews with training personnel, we gather that, given 
the relatively modest levei o[ gualification of Lhe Brazilian 
work force, the chie[ issue in planning training programs is 
locating sectors where manpower bottlenecks a1·e mosl seriously 
felt, i.e. fields in which the firm is less satisfied with Lhe 
qualifications of thc work force it has or can obtain on the 

o Scc J. Minccr, ""On thc Job Training: Cosi, Rc111rns an<I Some l111plica1ions," 
Journnl o/ l'olilical Eco110111y 70 (Ocrobc:r 1962); :m<I G. Ilcckcr, H11111n11 
Capila/ (Ncw York: Narional Ilurcau of Economic Research, 19(H). 
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markct. More urgent than the problem of ]ater losing the 
trainee to a compctitor, or of paying him less than his marginal 
proeluctivity, the firm may be faced with the serious risk of not 
having manpower with a given skill. Theoretically, a firm 
ought to follow a rigiel policy of offering only training of a type 
that can not be used by competitors on the labor market. 
(Casual observation of a few firms inelicates that Iavishness in 

this regarei has given rise lo some over-qualificalion problems, 
especially among Lhe lower bureaucratic ranks.) NevertheJess, 
examination of Lhe sample shows that firms cio accorcl priorily 
to training for skills not obtainablc on lhe market, or not 
available in sufficient quantily, regarelless o( whether these skills

may be widely utilized by competitors. 

ln theory, peoplc can choose between occupations offering high 
starting pay anel ones paying Jess in the beginning because 
of the investment in on-the-job Lra ining. t\ fler a certain point 
is reached, however, those who invest (anel save) in the form 
of lowcr inilial wages manage lo increase their earnings well above 
those o[ lhe individuais who opt for higher starting wages. These 
assumptions appear Lo be fairly realistic in the case of the 
United States. 

ln Brazil, howcver, there is a uniformly narrowing educational 
pyramiel (the higher the levei of schooling, the fewer who reach it) 
coupled with a relatively high correlation betwcen eclucational 
levei anel social position. This contrasts with the situation 
in the Uniteel States, where high school aml college are lhe modal 
classes. As a rcsult, there is much less rivalry within each 
educational group. The more Lhe position offered depends on 
intelligence anel relatcd abilitics, the higher up lhe eclucational 
pyramicl an employer has Lo go to recruit staff. 

Depeneling on Lhe extent to which the employer wants 
workers who can be easily anel quickly trained for an occupation, 
he will decide on a preliminary screening in tcrms o[ formal 
eelucation. The higher the educational thrcshoulcl stipulateel, 
the greater the probability of fincling people who meet the 
occupational requirements, anel particularly people who can 
cope with the pace of the training program. As a conscquence, 
there will be fewer candidates aml thcy will thcrefore be more 
expensive. 

As a result of this, income profiles do not intcrsect in the 
manncr inclicatccl by theory. ln other worels, ccrtain jobs are 
beuer paicl than others at any point in the c:ireer. There is a 
definite hicrarchy for most occupations, implying that the 
worker does not choose between present anel Euture. Instead, he 
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chooses the best job avai Jablc to h in1 in i:he light of his 
qualiJica t ions ,  and, in making his clccisio:n, does not need to 
consider his long-tern1 preferences. Nor, as theory would 
suggest, do we find tha t the dccision to enroll in a trai ning progTtlln 
results in til e worker's poslponing his en trance to Lhe labor market. 
lndeed, juveni les. ·who take vocatiornl l courses may cven start 
vvorki ng at ,1 younger age, 

\Ve vvere, of co Lirse, interested in the- cost o[ each program 
offcred by a finn. :Formal train ing in classrooms or workshops, 
i n -servíce or in schools, procluccs cost curvrs of a [amiliar U-shapecl 
forn.1. Ovúng to thc high fixccl cos t.s of equ ipping the fadl i ties, 
vocational training unit  costs decline sharply with higher 
enro l lmen t. 

The cosL of ou-the-joh training is more elusive, since it largely 
depends on the type of work done by t he trainee in the facwry. 
The training poten tial for a j oh 1vill dcpend on the nature of the 
work . Certain repeLi t ive anel straight-fonvard jobs are dead 
ends in terms of nwbi l i ty; these offer link potentia1 for tra ining 
( janitorial dcaning, handling materials, etc.). However, there 

are olher occupations which, despite involving tasks of the 
simplest nature in thc productive process, are naturally linked 
and ln physica l prox irn i ty to ot.her, more cornplex ta sks . 
Appren tice:_.; vvho have the opponun ity to practice these tasks, with 
Lhe informal assistance oi expcri encccl ,.vorkmen, progressively 
develop skills of a higher order and in due time the firm finds 
that it li as traincd, at negligible cost, skilJed ,vorkmen hu ving 
an acceptable standa rd of proficiency. N evenhcless, to the 
cxten t that a firm necds to train a brge number of 
apprentices at onc time, it is -ínevitab]e that there shou!d be a 
decline in t hcir marginal productivi ty, and tha t each of thcm 
should rn ake a smaller contrihu tion to production. \I\Then the 
nun1ber of apprentices in the factory ri�es �tbove a certain point, 
their marg inal production can no longer be proportional to the 
payinent reccived. Oncc a certain limi t is rcacl1eJ, :i t  becomes 
pr ohibüive for a firm to give its appren t iccs on-thc-job training, 
since Lhe ensuing crowding- of the workshops may even jeopardize 
ontput. 

\1Ve find, then, tha t  as the numbcr o[ trainces incrcascs, the 
cos t o[ on- the-job trainin� rises, wherea� the cost of school-type 
programs (in schools or in th e fac tory) decreases. l t  seems rcasonable 
to assume tha t, oncc the deman<l for labor of a certain type has 
reached a certain leve] , i t  hecomcs less a<lvantageous to train 
·workers on the job and cheaper to train them in organized
programs. Geomctrically speaking, therc is a point at which
the (increasing) curve of on-Lhe-joh tra ining costs crosses the
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(decreasing) curve of training al a school. From this point onwarcls, 
il will be more economical to offer formal programs. 

The first importanl conclusion to be clrawn from the 
foregoing is thal lhe more rapiclly a finn is enlarging its work 
force, lhe greater will be the number of courses or organized 
training programs, in contrast lo supervised on-the-job 
apprenticeship. An expancling enterprise would find it very costly 
to give on-Lhe-job training to ali lhe new workers it neeclecl. 

One type of course that firms are able to operate to great 
aclvantage is that for training semiskilled labor for procluction 
lines anel semiautomalic machines. These are inexpcnsive courses 
that clevelop a "specific" skill, in the sense that they quality 
Lhe worker to carry out only certain highly specialized operations 
not often duplicated in other firms in the neighborhoocl. Firms 
are thus able, without difficulty, to recover the cost of training. 
This is the only case for which our evidence fits conventional 
theory. 

This, indeed, seems to be a Lop-priority area for training 
programs, i. e., for developing skills which are unavailable or in 
short supply on the labor market. ln examining the firms in 
our sample, we found that many of the training programs run 
by them came into this category. 

The lraining of apprentices mighl have been expected to call 
for smaller investments than we found to be the case, since firms 
could have availed themselves of SENAI facilities. We have justified 
the offering of training programs mainly in terms of the 
economies of scale that are possible when there is a large flow of 
apprentices. Even though apprenticeship training programs 
such as those offered by SENAI procluce workers capable of 
being employecl in various trades, Lhere are two aclclitional factors 
that induce firms to opt for the vocational training of juveniles. 
Firstly, the overall length of the program� is shortened, since 
the periods o[ apprenticeship required for adapta1ion to and 
specialization in the requiremen ts o( lhe 1irm are incorporated 
in the training ilsel[. Secondly, thc course will have an effect on 
the attitudes, values and opinions o[ lhe apprentices. A course 
such as this not only conslitutes an adequate means o[ imparting 
general inEormation regarding lhe firm, but also serves to inspire 
attitucle� that are favorable to and in hannony with lhe firm's 
own principies anel objectives. It must be kept in minei that, by 
operating such comses, [irms spencl more on training than they· 
would spend were they to hire SENAI gracluates. Anel, since 
lhey train a type of labor that is o[ a "general" character in 
Beckers's sense o[ lhe worcl, it is impossiblr to explain the lavish 
provision of this type of lraining in terms o[ having the worker 
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pay for his own trammg (the apprentices earn lhe minimum 
wage, which is lhe wage paid to practically ali minors). Likewise, 
it is impossible to justify it in lenns of the supposedly "specific" 
nature of the training provided, for there is usually a large 
market for the skills taught. 

One final consideration is that the lraining programs provided 
by a firm at a given poin t in time reflect its past history, 
that is, the composition of its personnel in terms o( age aml 
experience. There is no single set of formulas or schedules for 
organizing training programs applicable to each and every firm. 
A finn's history anel ils past training policy, rather than any set 
of textbook principies, will dictate the most suitable policy to be 
followed at any particular slage. For instance, firms with an olcler 
labor force will offer courses on new processes anel equipment. 
Firms with very young workers will offer apprenticeship 
programs. Firms interrupt courses when an over-supply o( labor 
has been generated, anel replace them with olhers in areas of 
greater scarcity at lhat moment. 

ln observing the organizalion o( the lraining that firms 
provide, we have founcl that, though this frequently diverges 
from theory, it follows a consistem paltern as lhe result o( 
relatively simple decision-making schemes. 1l is important Lo 
note that Lhere is a rational and harmonious distribution o( 
lraining responsibililies between enterprises and SENAI. 
They do not compete with, but complement one another. 

6 - MANPOWER QUALIFICATIONS: 
CAUSE OR CONSEQUENCE OF 
PRODUCTIVITY? 

\•Ve found the leveis of training anel formal e<lucation o[ the 
sample of workmen in five large industrial [irms in Rio ele .Janeiro 
to be remarkably high compareci to the averagc Brazilian 
firm, or even to smaller conccrns of a lower technological levei. 
This led us Lo wondcr about the rclationship between this 
exceptional qualificacion anel the high productivily of lhe 
enterprises in qucstion. If these are the most procluctive 
enlerprises, and i( lhey have been incluced lo hire alypical 
manual labor, why clicl they cio so, anel what are lhe implications 
of that clecision? 

"\,Ve might lake the conventional view of the human capical 
theory, which links high labor productivity anel high formal 
qualification of work force in a cause-ancl-effect relationship. 
vVe might equally well consicler an explanation along opposite 
lines, taking eclucation to be a by-producl of the wage anel 
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productivity clifferentials inherent in Lhe capital and technology 
of the firm. The more profitable firms would be prepared to 
distribute part of Lheir smpluses among the employees, thus 
making their jobs more attractivc. This would naturally result in 
an excessive number of people looking for jobs with such firms. 
\.Vhile nepotism anel favoritism werc common when hiring labor 
in the past, they are now being rapidly abandoned. Today firms 
seek to apply objective criteria, such as formal education anel 
Lests. The selecLion clepartments themselves do not really know 
whether they are setting excessivc educational requirements for 
each post. Their purpose is merely to choose between candidates. 
ln line with this explanation, education could be considered an 
item of "conspicuous consumption". 

1Ne cannot ju<lge whether the first or the second of these 
1wo alternatives better represents what in fact happens. 
Notwithstanding, a more convincing line of argument woulcl 
appear to be circular in nature: 
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(i) The financial surplus earned by these finns enables
them to hire labor that is more capable, hardworking
anel inclined to accept management's authority. The
criterion of formal e<lucation is, more than anything e)se,
a basis on which to select those qualities which serve
to differentiate the candidates chosen from those who
gave up their studies before reaching the levei required
by the enLcrprise. Quite apart from Lhe effects of
educaLion, these candidates clisp]ay the qualities of
intelligence anel behavior that are most desirable in
industrial manpower. ln adclition, the school is typically
a medi um through which the individual is ad justed to be
incorporatecl into the industrial social systcm, so clearly
identified with thc large corporation.

(ii) The thresholcl o[ ahility to carry on :m occupation
is much lower than the minimum qualifications
required to complete training for that occupation
within a rclatively short time. A firm is not
intereste<l in people who are trainablc for a particular
job, but in thosc who can be trained within a givcn
periocl. This gives rise to higher 1·equirements in terms
o[ intelligence anel formal eclucation than those neeclecl
for eventually perform ing the job well (or better).

(iii) Higher wages place a company in a buyers' market
for labor, reducing clissatisfaction and union problcms.

(iv) One of the most important consequences would be
the lowering of the managerial levei at which clecisions



are taken. A less qualifiecl work force, by requmng 
more supervision, overloacls each managerial levei with 
concerns that compete with the time neeclecl for 
decisions having a major impact on efficiency anel 
growth. A more qualifiecl work force enables management 
to devote more time to nonroutine activities anel 
planning. 

(v) ln tum, these effects woulcl exert a favorable
influence on productivity, especially meclium anel
Iong-term procluctivity.

7 - EDUCATIONAL REFORM IN BRAZIL: 

"BRITISH" MODEL OR "AMERICAN" MODEL? 

ln 1971 the Brazilian government establishecl new eclucational 
legislation. At the core of this reforro lies a rathcr clelicate 
icleological question. Essentially, it relates to the methocl of 
organizing the eclucational system. ln orcler to simpli[y cliscussion, 
let us consicler two alternative eclucational systems. One of them 
is a linear, one-track system, through which everyone passes anel 

• in which everyonc is given the opportunity to reach the highesl
levei of achievement. 1f any vocational education is offerecl, it is
linked to the same set of course offerings or syllabuses.
ln broacl outline, this type of organization is well illustrated by
the American system. ln the other system, there are various
branch-off points, anel at the forks are chosen those students
who will enter the terminal branches (vocational programs)
anel those who will continue to Lhe next fork. A goocl illustration
of this type of structure is the traclitional British system.

The Iatter has been considered more "elitist"·, making 
eclucation a means of confirming "status". One may incleed finei 
that the correlation between the distribution of pupils within 
each branch anel the clistribution of socio-economic status in thc 
community is higher for this system. Furthermore, it shoulcl be 
pointecl out that the imroduction of free tuition and 
fellowships has helpecl to make British schools only slightly less 
socially selective. This suggests that among the factors that 
determine schooling, there are some more powerful anel perhaps 
more resistant to change than the economic ones. 

Thc singlc system (polytcchnic or comprchensive schools) 
may seem more attractivc. Theoretically it offers greater equality 
o( opportunity: thcre is no segregation in the schools, all stuclents 
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o[ ali origins attending Lhe same schools anel essenLially the same 
classes. NoL everyone goes as far in school, but as long as one 
continues Lo study, lhe school is Lhe same. However, the 
implcmenLation o[ lhis system is fraught with elifficulties. 

The Rrazilian educaLional slrncLure had been slowly moving 
from lhe "British" Lo the "Amcrican" sysLem, anel lhe recent 
educational reform gave it a vigorous push in that clirection. 
An overall evalualion o[ lhe change woulcl be prcmature, anel, 
from lhe point of view of Lhe present essay, inappropriate. 

It is, however, possible Lo consider cerLain negative 
consequences o[ the new system. The most relevant question here 
is wheLher iL is possible Lo operale, in one and lhe smne school, 
both a vocalional lraining course anel an academic program. This is 
a legitimate question, for a school is a social instiLUtion, an 
organization with iLs own "social conscience", its own "ethos". Lik.e 
any other group, it elevelops its own rules, its own values. This 
occurs at both pupil anel Leacher leveis. Neverthelcss, Íls operating 
mies are neither fortuitous nor entirely idiosyncralic. On the 
contrary, with due adaplalions, lhey reflect the standards o[ Lhe 
participants, anel, funhermore, thc class values o[ the majorily 
groups involveel. Insofar as Lhe Hrazilian secondary school is 
- anel will bc for many years to come - largely elominaLed by
groups drawn from Lhe country's mieldle anel upper classes,
it is the values anel standards o[ lhe middle anel upper classes
lhat will predominaLe. ln practice, this means Lhal boLh leachers
anel pupils are obliged to adapl to Lhe values o[ the dominant
group.

How, then, will it be possible Lo run vocalional courscs in an 
efficient manner when lhe social group lhat sels Lhe tone is 
conlempluous or condescending regarding the inlrinsic values 
o[ many of Lhe lrades thal will have lo be taught? How will 
it be possible to oífer, in schools in which the standards anel values 
o[ thc group are exclusively c.lcminaled by middle-class social 
valucs, programs designed to prepare pupils for manual work? 
The Brazilian experience gives lillle reason for cncouragemenL, 
unmistakable failme having bcen observcd in several of Lhe cases 
examined. 

Given lhe predominance o[ Lhe mieldle class in Brazilian 
secondary schools (i.e., ginásios anel colégios) , we fcel lhat efforls 
to provide, as part o( a standarelized program, courses designed 
to prepare pupils -for manual occupalions are most unlikely to 
succecd. What we have observed is Lhal thc sons o[ work.men 
lhemselves tend to acquire midelle-class values when thcy 

166 



aLtencl a seconclary school, Iosing interest in anel even refusing 
to accept manual occupations. Bearing in mind the steacly rise 
in wages for highly qualifiecl manual workers, transforming the 
sons o( the mosL able workmen into medíocre bureaucrats who 
will símply swell the supply of white-collar proletarians amounts 
to giving way to misguiclecl popular pressure. 

Thís unifying cloctríne may also have the consequence o( 
reinforcing the Lenclency to postpone choosing a career. The 
very iclea that the comprehensive junior high school (GOT) 
shoulcl noL offer a terminal vocational program well illustrates 
this point. To put pupils through nine yc::ars o[ eclucation wiLhom 
giving them a trade or profession is to opt for an elitist 
arrangement, consiclering the tiny fraction of Brazilians who 
reach this levei. 

The argument that Lhe aclolescent is not capable of 
choosing his career lacks founclatior. SENAI experience shows 
that workers who Lake SENAI apprenticeship courses cio not 
encounter adjustment problems, in spite of the fact that when 
they choose their tracles they have hacl no more than four years 
of schooling. Furthermore, job changes have no negative effect 
on cheir careers. 

Our research leacls us to ask wheLher, since it enables better use 
to be macle of the seconclary school intake, the "British" model, 
with its various bifurcations, woulcl not be more suitable, at Lhis 
moment in Brazil's history, than the "American" moclel. The 
situation may be clifferent IO or 20 years hence. However, at 
present, it appears to us more sensible to accept the neecl for 
a system having successive "forks", than to choose a formula 
which, though theoretically more equitable, woulcl in practice 
aggravate the con[lict between the "etho�" o[ the school and 
the nature of the vocational courses, thus giving pupils of 
humbl�r origin still [ewer real opportunities. 

lt is symptomaLic that the best technical training can be 
obtained through the courses run by SEN:\ I or uncler agree1�1ents 
with SENA!, which are the main exceptions to the new 
Brazilian system of eclucation. lt is therefore of �ome relevance 
to ,discover that Lhis parallcl training gives better results than 
does the aca-clemic system. The alternative of technical training 
incorpora teci in the acaclemic eclucational system. is, on the other 
hancl, in a state o[ crisis. Our research indicates that the 
inclustrial-technical schools are in a rather clelicate situation, 
and that in the comprehensive schools (junior anel high) the 
stuclents -cio not take vocational courscs serfously. 

167 



8 - CONCLUSIONS 

ln the study summarized in this paper, we examined lhe issuc 
o[ training manpower for Brazilian industry. This field has 
reccived little systematic treatment in the lilerature. Part o[ our 
purpose was to describe how training operates and to identify thc 
major problems and questions. ln identifying the salient questions, 
our starting point was the literature based on the human capital 
theory. One of our basic concerns was to determine to what 
extent it offers moclels that adequately describe the concretc 
situation in Brazilian industry. ,,ve were able to anticipate 
that although the basic concepts and approach o[ the human capital 
theory lead to a better understanding of the problems studied, 
institutional di[ferences greatly restrict the applicability of the 
models in the more explicit forms proposed in the literature. ln 
many cases, these models even point to erroneus solutions. 
We did not confine ourselves to the purely economic aspects 
of man power and its training. On the contrary, this study is an 
interdisciplinary work, extending to disrnssion of strategies 
for the teaching and training of industrial man power, questions 
of intergenerational mobility anel mobiiity within the labor 
market, the educability of candidates for vocational eelucation 
:md training, anel the altitudes and values related 
to career choices. 

Special mention must be rnade of the time spent on 
gathering anel processing the data. We are naturally skeptical 
about the conclusions that can be drawn from information 
of unknown reliability. The firms stud!ed allowed our field 
investigators great freedom of action and collaborated in the 
checking and criticai evaluation o[ the results. ln many cases, 
we personally interviewed staff members and engineers at the 
administrative and production leveis. Thus, with few exceptions, 
we have great confidence in the data presenteei. The data 
on wages, usually o[ doubtful r�Iiability, are absolutely correct, 
having been checked by supervisors or personnel officers. 

However, it should be remembered that our conclusions 
are based on two samples with rather special charactcristics. 
As we were dealing exclusively with production personnel, the 
administrative staff were not included in the analysis. Nor did our 
examination exten<l to the managerial staff. For Rio de Janeiro, 
our sample comprises firms which, though operating in 
different sectors, are ali large. This characteristic greatly 
limits the scope of the potential conclusions. ln Rio, ali the 
manual workers of the firms were intervieweel; but in São Paulo, 
though the sample is reprcsentative of the manufacturing 
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inclustry in that slate, only miclclle-level technicians and skilled 
workers with some supervisory capacity were interviewecl, thus 
exclucling a large segment of the skilled. labor. Both samples 
consist largely of "upper echelon" manual occupations, 
i. e., mechanics, electl'icians, electronics workers, etc. By thc nature
of the industries incluclecl, some skills, those in thc construction
industry for example, are omittecl or underrepresented.

It must be stressecl that we are at ali times cliscussing 
alternative ways of training manpower for industry, anel not lhe 
career alternatives facing a student from this or that social group. 
To have dealt with the latter, it would have heen necessary 
lo have consiclered the options available outside the 
manufaquring sector. 

·we ·present below some of the main ccnclusions of this stucly.

8 . I - Economic Findings 

Investments in training industrial labor almost always showed 
excellent economic returns. ln spite of ali the methodological anel 
statistical restrictions of cost-benefit analyses, Lhe high rates of 
return suggest that investment in this area yields significant 
results. 

Training anel apprenticeship courses have a clear advantage 
over academic education anel 011-the-job training. This fincling 
is contrary to the convictions of those who believe that ··general" 
educa tion prnvicles a bette1· preparation for the market, anel 
that specializecl training is best acquired on the job. 1nsofar 
as Brazilian industrial manpower is concerned, structured anel 
formalized vocational training has provecl to be a much more 
profitable investment than the combination "academic education 
plus on-the-job training", advocatecl particularly in American 
literature. 

We have also shown that acaclemic and vocational courses 
are complementary in the sense that both, separately or in 
combination, raise the levei of individual output. Nevertheless, 
a person who has completecl primary school anel SENAI 
(industrial-vocational) training usually reaches higher output 

leveis than a person who has completed the lower seconclary cycle 
but has not taken any vocational course, clespite the fact that the 
latter has had at least four additional years of schooling. 

An important question that could not be aclequately dealt 
with is that o( choosing between courses for minor apprentices anel 
courses for workers already employed who are looking for more 
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methoclical anel thorough trammg. The psychology of learning 
would suggest that adults are less trainable than minors, quite 
apart from the experience they have gainecl cluring the years 
prececling the course. On the other hand, we know from SENAI 
!tself that, '.ºr various reasons, 23% of the minor apprentices end up
111 occupat1ons not even remotely connectecl to the subject matter
of the courses.

Because our sample is composed of industrial firms, it 
naturally does not provicle an insight into the occupational 
clistribution of ali graduates . Neverthe!ess, we were able to 
determine that, within the industrial sector, there is fairly high 
consistency between training anel occupation. The more training the 
worker has, the more likely it is that when he changes occupations 
he will transfer to a relatecl field, in which the knowleclge he has 
previously gained can be turned to best advantage. 

The industrial-technical courses (high school levei) , though 
showing good rates of return in Rio ele Janeiro, are yielding 
disappointing results in São Paulo. 

The Lheory of human capital leaels us to consider the 
procluctivity leveis achieved by an enterprise partly imputable to 
the eclucation of the labor force. \Ve cio not believe that this rigicl 
cause-ancl-effect rclationship has been sufficiently clemonstratecl. ln 
large enterprises in Rio ele Janeiro, educational requirements may 
in some cases be simply a mechanism for screening candidates for 
top-paying jobs. As these are firms that operate at a consiclerable 
profit, they can afford Lo pay better. For many of the 
occupations cxaminecl, the requirements in Lerms of acaclemic 
cclucation were clearly excessive. On the other hand, it must be 
borne in mirid that the Brazilian legislation itself, by requiring 
firms to finance the complete elementary schooling of their 
workers, leads them to hire staff who have alreacly completed that 
course. 

We believe, in fact, that there is a circular relationship between 
Lhe procluctivity of an enterprise anel the educational levei of its 
labor force. The high efficiency of the enterprise allows it to 
invest in a better eclucated labor force, anel this in turn effect! 
procluctivity. ln particular, we believe that the most importam 
effects are inclirect . A more eclucateel person is easier to aclminister 
within a large organization, he has a higher degree of motivation, 
anel his values are more in line with those of the social group. 
Moreover, he is better able to carry responsibility and make 
decisions, fhereby lightening the load of his superiors anel enabling 
them to devote Lhemsclves to tasks more directly related to 
increasing procluctivity. 
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Another clangerous interpretation is that a skillecl labor 
supply creates its own clemancl, an assumption upon which SENAI 
seems to have acted in less inclustrializccl states. There is no 
eviclence that the opening of tcchnical ar vocational schools 
attracts inclustry to a region or a[[ects the rate of industrial growth. 
It is possible that a dramatic shortage o[ skilled labor somewhat 
rcduce� the rate o( growth, but it is not the supply of skilled labor 
that is going to determine industrial growth. The significant 
favorable rcsults of technical training in Rio and São Paulo cannot 
be explained without taking the thrust of thc industrial growth of 
those states into account. Anel to explain this growth is a complex 
task which cannot focus on a single factor such as human capital. 

8. 2 - What the Students Want, and What the Schools

Offer 

A course or training program is conceived anel conductcd with 
certain speci[ic notions about the functions it is expected to 
perform. On the other hand, the stuclents ar enrollment candidates 
have their own icleas about what the course can oHer them, anel 
these do not necessarily coincide with the objectives envisagecl by 
the school. The goals of a course can be frustrated by structural 
rigidities of the labor market anel by prejudice. 

Our investigation turncd up many problems of this nature. The 
technical schools oHer a self-containecl course, of good quality, 
with a guaranteed markct (at least in Rio de Janeiro) anel with 
faidy high initial earnings. However, the students regard this course 
as preparatory training for the university. As a bonus, it offers an 
easy-to-get job, so that univcrsity studies can be financed later, or 
even simultaneously. ln addition, thc high initial earnings lcad to 
stagnation ]ater, as a result of which the "technicians·• become 
restive anel dissatisfield in their jobs. The finns, in acknowlcdging 
the job instability of these individuais, aggravate the problem by 
clenying them positions o[ responsibility anel promotion prospects 
within their hicrarchical lines. 

A school does not only impart information; it also socializes 
the stuclents within a system of va!ues anel altitudes which reflect 
the behavior anel ways of thinking anel the social position of the 
majority o( the students anel teachers. ln a fairly uncommon 
situation, we were ablc to observe !ower-middle-class minorities 
aspiring, oncc they had completed their clementary cducation, to 
skilled manual occupations anel vocational training courses. This 
was only because they hacl attcnclcd schools in working-class 
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districts, where Lhe dominanl values were those of the working class. 
But the more usual case is that of the seconclary schools having a 
prcdominantly middle-class cnrollment (at least 80% of Lhe 
students). These schools develop prejudiced group values in relation 
to the Lechnical anel manual (even though highly skilled) 
occupations. Both middle-class anel working-class children come to 
clevelop the sarne disdain for these occupations, thereby completely 
thwarting ali efforts to "vocationalize" micldle-level education. The 
few chilclren of workers who complete the secondary cycle join 
Lheir middle-class peers in rejecting the occupations of their fathers. 

The gracluates o[ the gi:1ásios orientados parn o trabalho 
(vocation-orientecl, lower-level secondary schools) show satisfactory 
performance. ln fact, however, this course leads few of its graduates 
(1. 5%) to take up manual occupations. 

Although it must be aelmittecl that forcing an occupational 
choice on an adolescent is a clifCicult matter, the Brazilian 
educational system postpones vocational training to the point 
that it is reached by only about 10% of Brazilians who entered 
school. It appears to us Lhat the absence o[ choice is more serious 
than an immature choice. 

There is thus a sharp discrepancy not only between what the 
schools offer anel what Lhe students expect of them, but also 
between both of Lhese anel the harsh realities of the situation. 

8. 3 - The Alternatives Open to the Manual Worker

When Lhe research project that materialized in the present 
report was initially proposeel, the terms of reference contained 
comments Lhat coulel harelly be calleel favorable to SENAI. At that 
time, we expecteel to finei that the cost o[ SENAI progrnms was 
cxcessively high anel the Lraining insignificantly better than that 
obtaineel on the job. The results of the research completely 
shattered qur iniLial hypolheses. The SEN�I schools are not 
necessarily more expensive than in-service programs. 1"Ioreover, the 
results o[ SENAI training, or of training givcn under agreements 
with SENAI, havc been exceptionally satisfactory. 

SENAI is seen a posteriori to be one of the most successful 
experiments in the history o[ Brazilian education, anel it is 
noteworthy that severa! countries in Latin Amcrica have used 
SENAI as the moelel in organizing their training programs. 

We believe that because of the techniques of programmed 
instruction and intliviclualized tcaching that it uses, SENAI has 
great potential for expansion. lt minimizes dependence on thc 
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human factor, which is particularly erratic anel difficult to 
coorclinate in very large organizations. Moreover, our investigation 
inclicates that a human resource potential exists that woulcl 
guarantee the sustainecl quality of SENAI candidates even ií 
enrollment were many times the present figure. The high rates of 
return cio not, of course, tel1 us anything about what woulcl happen 
if such expansion were to take place. There would inevitably be a 
recluction, though it is clifficult to assume that the market woulcl be 
saturatecl in a short time. 

Nevertheless, quite apart from prescribing some optim um rate 
of expansion for SENA!, there is a farther-reachii1g lesson to be 
learnecl: 

(i) - SENA! oHers the best example of the possibilities for
intelligent aclaptation of eclucation to the true 
potential of the chilclren of the lower classes . ln the 
fielcl of acaclemic eclucation in Brazil, the examples of 
innovative anel moclern education are limited to some 
private schools which apply the methocls inspired by 
Montessori anel Piaget. These schools cater precisely to 
the upper strata of society, which least neecl such 
methocls of eclucation. 

(ii) - The SENA! experience clemonstrates the appropriateness
of teaching a few concepts insteacl of "running rapidly 
anel superficially through broacl areas of knowledge". 
vVe suspecl that this methocl has thus avoicled one of 
the chronic evils of Brazilian eclucation. The SEN AI 
programs, whether in the classroom or the shop, 
drastically restrict the material to be presenteei to the 
stuclents. As a result, the stuclents are able to 
throughly absorb what is taught anel to aclcl it to their 
intellectual repertoire. 

It is significant that SENAI has been able to maintain its 
standards over the years . The system has expandecl without its 
quali ty suffering. This is more than can be saicl of thc majority of 
Brazilian eclucational institutions. Perhaps this is attributable to 
the difference in its decision-making mechanisms. Gcnerally 
speaking, the supply of education responds to the pressures exertecl 
by candidates wishing to enroll. Since these clemancls for places 
are rarely accompanied by demands for quality, standards are 
sacrificed. This does not happen in the case of SENA!. The 
working class is traditionally incapable of organizing itself arouncl 
educational demands, not only in Brazil but practically everywhere 
in tlie worlcl . Any pressure for increasecl enrollment in SENAI 
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woulcl come clirectly (rom the enterprises thal use SENAl-trainecl 
manpower. However, because business naturally insisls on qualiLy 
as well as quantity, it is business ilself that woulcl have to cope with 
Lhe consequences o[ any lowering o( standards. The explanation for 
Lhe maintenance o( SENAI's qualil y may lie in Lhis direction. The 
reacler shoulcl beware reacling into this paragraph a value juclgment 
or a policy implication. ,,vhat is intended is no more than an 
attem pt Lo unclerstancl a hisLorical process. 

The goocl resuhs obtained through SENA! have been attributecl, 
a priori, Lo cognilive abilities anel manipulative skills acquirecl 
cluring the course. The content o( Lhe course, anel the way in 
which it is usually conclucted, cio in fact give plausibilily to this 
hypoLhesis. Nevertheless, we cannot rule out the possibility Lhat the 
results achievecl are clue, al least in part, lo noncognilive factors. 

The mere discipline, organization anel willpower required to 
com pleLe a course successfully have a great deal to cio with 
subsequelll on-the-job success. However, what we are concerneel 
with here is not the significance of success(ul course completion, but 
rather the possible clifferences between SENAI anel the acaclemic 
courses in Lhese noncognitive aspects. 

SENAI is a self-contained course, concluctecl by a business­
sponsored institution opera Ling with a built-in feeclback mechanism 
Lo the manufaclllring sector. This means that the course focuses on 
Lhe real Lraining needs of firms. Anel no cloubt this higher degree of 
coherence is also Lrue for noncogniLive areas. 

,-ve have accordingly observeel that, compared to the acaclemic 
system, SENA! emphasizes values, altitudes anel aspirations more 
consistent with the jobs Lhe trainees are !ikely to fill. Thus, 
greater emphasis is placed on discipline, punctuality anel 
organization. For those from the lower leveis of Brazilian society, 
clealings with persons investecl with authority are tense anel 
clifficult. Jn comparison to Lhe academic schools, SENA! may 
possibly prepare the trainee better Lhrough objeclive conlacts wiLh 
aulhority, Similarly, the trainee's methoclical anel thorough execution 
of the tasks in the SENAI "methodical series" leacls to his 
developing a tasLe for the occupation being learneel, as well as a 
sense o[ dignity anel professional pride. The group clynamics 
necessary Cor the clevelopment o[ these values anel convictions 
woulcl be clifficull to reproduce in the acaclemic courses. Nor is 
work in the factory an enLirely adequate substitute for this initiation. 

The trainees are taught lo accept and to adjust lo Lhe social 
anel hierarchic syslem of the faclory. On the other hand, they 
reach leveis of financial and vocational satisfaction that, in the 
Brazilian context, are quite reasonable. From another point o( view, 
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however, they are indirectly leel into a certain political anel 
icleological conformism. lt is not for the author of this stucly, 
who is neither a worker nor a representative of the class, Lo express 
value juelgments on conformism anel social justice. 

Classification of Lhe sample according Lo the occupational 
status of the respondents' fathers re\'eals that only 17% are in 
nonmanual occupations. ln other wonls, manual workers are also 
the sons of manual workers. Althought class barriers are usually 
believed to restrict 11 pwarel mobilil y, in this case exactly the 
opposite happens. The prejuclice against manual occupations 
eleprives the lower midelle class access to a large number of jobs 
that nowadays offer belter pay anel greater stability, but which 
traelitionally belong to a lower class. Beca use of ·the selection 
mechanism usecl by Lhe technical anel vocational courses, anel no 
cloubt also by business itself (length of schooling anel lesting), the 
higher lhe social class of the individual, the greater his ability to 
compete in these examinations. As a consequence, class barders are 
creating a protectecl market for the manual -:vorker class. But, since 
relatively few working class chilclren have the cognitive 
elevelopment anel formal education necessary to rapid qualification, 
a scarcity of certain types of highly skilled workers seems 10 have 
arisen. lt is reasonable to assume that some of. the extremely 
high wage leveis observed are elue to quasi-profits from this origin. 
ln fact, in São Paulo the rates of return are higher in the 
characteristically blue-collar positions. These are the machinists, 
toolmakers, electricians anel boiler-makers that eliny their hancls 
and work in shops. ln occupations such as clrafting, chemistry anel 
quality control. where we might well expect lower leveis of 
prejudice on the part of the miclclle class, we observe much lower 
rates of return. These results suggest that it may in fact be the 
prejuelice against manual occupations that sustains the acute 
scarcity of skilleel man power. 

The typical SENAI gracluate usually goes 10 work in a large, 
moclern concern. This is mainly because wages and salaries are higher 
in )arge enterprises. But there also appear Lo be other, 
subjective reasons . Our personal observations suggesl that the 
SENAI sLUdent develops a taste more for technical perfection 
than for improvisation. His training leads him to expect total 
Iogistical support, with Lhe aid of which he will devote himself to 
proclucing at the highest degree of perfection possible. The schciol 
inculcates in him a concept o( oreler and fastidiousness, of 
methoclical, stcp-by-step working in logical sequences. 11 seems 10 us 
that, from this point of view, it creates an employee dependem on 
the. organization or the enterprise . ln this ,ense the·SENAI 
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gracluate is trainecl to work in Iarge enterprises, in which these 
conditions are more likely to be present. Moreover, his first job is 
almost always set up by SENA! itself, which for obvious reasons 
has better contacts with enterprises that can absorb large numbers 
of its graduates. 

ln spile of these observations, we do not believe there is 
evidence to confirm that training which emphasizes values 
contrary to improvisation and diversification necessarily makes the 
trainess less capable or less efficient in jobs in which these latter 
qualities are of vital importance. ln fact, it must be borne in mind 
'lhat the thorough training received ai SENAI is adapted to the 
diversity of situations and the relatively low degree of stanclardization 
which characterize the tasks in small and medium-sized concerns. 
ln this sense, the first jobs in large eoncerns offer less scope for 
using the training received at SENAI. 

Be this as it may, the large firms receive a disproportionately 
large number o( SENAI graduates. ln practice, therdore, SENAI 
strengthens the competitive ability of the large companies. The 
desirability of favoring the larger firms cannot be demonstrated 
by purely technical or scientific arguments. By contributing to 
SENAI but making Iess use of its graduates, the medium-sized 
firms once again find themselves at a disadvantage in the Brazilian 
industrialization process. 

The backdrop to the entire analysis contained in this study 
is the preparation of the labor force needed by Brazilian industry. 
We have explicitly dealt with the question of training Irom the 
point o! view o( industrial growth and technological progress. lt was 
not our aim to enler inlo any direct discussion o[ employment 
leveis or of the use of resources lo meet the needs o( those who are 
at a relative disadvantage on lhe labor market. The fact is 
1hat the patential SENAI student body consisls of a group who, 
though always manual workers, undoubtly constitule a blue-collar 
elite. 

Compared to other dynamic sectors of Brazilian education, 
SENAI and i1s offshoots represem a highly favorable allocation of 
resources in lerms of the social group they serve. And insofar as its 
contribution to productivity is concerned, this investigation has 
yielded revealing results . Nevertheless, we must advise the reader 
not to attempt any comparison between SENAI and the courses of 
the kind typically financed by PIPMO owing to the differcnces in 
approach. Our inves1iga1ion suggests that PIPMO graduates do 
not as a rule have to such good jobs as SENAI graduatcs. On 
the other hand, the objectives o( PIPMO are different and, judged 
on its own merits, the program might come out ahead of SENAI. 
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ln our inquiry in Rio de .Janeiro we noled a tola) of 28 persons 
rnking correspondcnce courses. \Ve had noL, in fact, expccted lo 
find more Lhan this. Nevenheless, it is regrettable that a mode of 
eclucation so well suitecl lo thc situations clescribed shoulcl remain 
ncglccted. A scrious objection to correspondence courses is that 
claily contacl with the school system is a vital factor in the basic 
eclucational process. This explains the exlremely high clrnpout rates 
shown for corresponclence courses almost everywhere in thc worlcl. 
Yct cclucation by corresponclencc appears to havc great potcntial 
among pcople alreacly holding jobs lmt ncecling aelclitional training. 

It woukl lie a mistake to treat the manual-workcr class or the 
lower class as homogcneous. Our investigation suggests that there is 
a suhstamial liarricr lictwcen 1he skilled anel the unskillecl 
occupations, in tcrms not only of wages but also of access. ln thc 
firms wc studicel in Rio ele Janeiro, only about 10% o[ thc lal.ior 
force began their working lives as unskilled manual workers; the 
other 90% or so startecl out in jobs wi1h buill-in prospccts of 
progress or promotion. 

This suggests that the first job is of crncial imponance. To 
slart out right appears to be essential to the worker. ,vhat 
determines this first job? Fatc? Chance? Knowleclge? Thc patience 
to wait for the right opportunity? Our investigation has shown 
beyond doubt that, apan from these factors, vocational courses have 
an immense influence on the dcstiny o[ the trainee. But this leads 
us to another question: what determines the amount 01· the Lype of 
vocalional training the worker 1·eceives? His social position has 
much to do with this, as does the extent o( his information as to 
which courscs to takc anel at what poim in his ]ife. A 
condition for acccss to SENAl courses is a levei of eclucation anel 
intclligence reachecl by only about 3% o( Brazilians at thc 
corresponding age. Since the micldle anel upper classes are not 
interesteel in these courses, the studen t bodics consist Iargely of thc 
sons o( overseers anel skillecl manual workers. 

8. 4 - Specialized Training May Not Be Specializing
Training 

Onc of Lhe most surprising findings of 1his invcs1igation was that, 
at thc levei of manual-worker training, the SENAl-typc vocational 
training courses, with their highly spccializccl clidactic fonnat, 
procluce workcrs capable of successfully perfonning func1ions quile 
far removed from 1he ones for which they were trained. Thc fact 
is that SENAl-type graduates show a greater tendency to change 
occ11pations than persons who have completcd only the clementary 
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or lower seconclary (or even upper seconclary) cycles anel learned 
their trncles on the job. This fact clestroys the myth that 
specialization at this levei heightens lhe inflexibility of the labor 
force. The occupational changes macle by SENA! trainees cause 
certain people rnuch concern. ln fact, these changes inclicate the 
trainees' flexibilily anel aclaptability, anel not SENAI's 
ineffecliveness in clealing with the friclions anel conflicts of the 
labor market. 

This greater aclaptability appears to derive from the fact that 
our school system was not clesignecl for chilclren of the lower 
class, with their elifferent worlcl anel elifferent language patterns. 
Occupational flexibility results from the unelerstaneling of general 
principies which in their own special language - the language 
of science - are inaccessible to these chilclren. 
The SENAI-type r.ourses offer, as an alterna1ive, a minutely 
delailed sequence oE operations. ln hanelling toais anel materials, 
the students Iiule by liule come to absorb the general 
principies intuitively. 

8. 5 - The Organization of Training, and Related
Theories 

The usual theories about the organization of trainmg - whether 
in-service or other training - appear to diverge substantially from 
our own observations cluring this study. Except for certain basic 
concepts, Lhe theories of C. Becker anel J. Mincer appear to have 
little 1·elevance in explaining the behavior of our firms. 

Neverthcless, a careful examinaLion has revealed coherent 
patterns in training ariel vocational education. ConLrary to what 
theory would lead us to expect, the relaLionship between the 
structure and characler o( the training program on the one hancl, 
anel wage leveis on the other, is rather nebulous. The main 
inducement to train is the Jack or scarciLy of personnel with the 
needeel skills. Once the worker has been trained, the enterprise 
pays what is necessary Lo keep him. Howevcr, therc is no indication 
that the enterprise passes the cost of Lhe 1raining on to the workcr, 
or that the worker, because he has been traineel, has to defer his 
entry into the labor market. 

On-the-job training involves significant costs for the firms only 
when it is necessary to train a large proportion of the labor force 
simultaneously. Above a certain thresholcl, this type of training 
becomes more expensive than formalizeel classroom training, • 
thereby justifying the establishment of in-service courses. 
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EMPLOYMENT VARIATIONS IN THE 

SERVICE SECTOR *

Wa11dei-ly ]. Manso de Almeida 

I - INTRODUCTION 

The qualification of labor acts as a significant conditioner in 
promoting tertiary cmployment in Brazil, a fact that shall become 
stil more eviclent as thc cconomy grows. Nonethelcss, in 
specializecl literature two other important factors are commonly 
citecl to explain the employment levei in services. The first of these 
is the clegree o( inclustrialization, generally clefinecl by the share ol 
the sector in total clomestic procluct. A higher clegree of 
inclustrialization shoulcl imply a greater clemancl for services anel a 
subsequent rise in Lhe tertiary product anel absorption of labor. 
The seconcl is the clegree oE urbanization, usually clefinecl by the 
urban percentage of the total Population. A higher clegree of 
urbanization should cause or be accompanied by an aclclition to 
tertiary labor force, principally in those branches clemancling less 
qualifiecl manpower, thus characterizing the service sector as one 
that absorbs "residual'" urban labor. The research presentecl herein 
partially supports such opinions; however, it also shows that the 
qualification of labor is the most relevant factor in explaining the 
share of services in the total Braiilian labor force. 

For a better unclerstancling of the economic context, thc 
following section, basecl on previous stuclies, 1 provides a general 

• Thc main analyses for 1his article were taken from "'· J. Manso de
Almeida, Scroiços e Dese11volvi111e11to Econômico no Bra.sil: Aspectos Setoriais 
e S11M l111J1/icnções, Rel:itório ele Pesquisa, n.0 23 (Rio de Janeiro: IPEA/INPES, 
1974).

1 Special reíerencc is macle here 10 ,,,. J. Manso de Almeida and M. da 
Conceiç!io Silva, Di11timica do Setor Serr•iços no Brasil: Emprego e Produto, 
Relatório de Pesquisa, n.0 18 (Rio de Janeiro: JP.EA/INPES, 1973): and Manso 
de Ahneicla, Seroiços e Dese11volvi111ento. 
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survcy o( Lerliary activities in Brazil. To cxplain Lhe relative 
importance o( services in the Brazilian labor force, a variancc 
analysis was appliecl, with Lhe eclucaLional level of the workers, the 
clegree of region;il urbanization anel lhe clegree of region;il 
industrializalion being Laken as explanatory variables. Jn section 3 
Lhe expccteel effects of Lhese variables are cliscussecl, anel in section 4 
the resuhs of Lhe analysis are presenteei. In section 5 some 
aclcliLional observations are macle in an effon Lo complement the 
the analysis of the relaLionsliip between Lhe industrial anel service 
sectors, while a summary of conclusions is presenteei in the final 
section. 

2 - BRIEF SUR VEY OF THE SERVICE SECTOR 

ln Brazil, the service sector is responsible for the most significam 
porlion of the clomestic procluct anel for a large part of the total 
labor force: respectively, nearly one-half anel one-third cf thcse 
aggregates in the last few years. 2 Nevertheless, this importam 
dimension o( Lhe Brazil ian service sector reveals an economy that is 
still in a relatively low stage of clevelopment, given Lhe small share 
of indusLry in Lhe generation of incarne and in the absorpLion of 
available labor, as well as the highly traclitional nature of the 
bulk o( teniary activiLies. More than one-thircl of the sectoral 
labor force is occupiecl in "trading of ÍOOll products anel street 
markets", "making anti repairing of wearing apparel" anel 
"personal domestic services". However, the highest indexes of 
sectoral growth are registerecl in the least traditional branches 
("Real Estale anel Securities", "Liberal Professions" anel "Social 
Activities"), which inclicates a trencl 10 moelernity more in keeping 
wilh lhe new phase of clevelopment Lowarcl which the country is 
heaeling. That such a trend exists seems to be supportecl by the 

2 Unlcss othern•ise indicatcd, the st:llistics cited hercin reíerring to the 
labor force werc obtained from lhe F111Hla(ão Instituto Brasileiro de 
Geografia e Eslatistica - FIRGE, Censo Demogr,ífico de 19i0, 1973, whilc the 
data on products and priccs are hascd on l'GV, Co11j1111l11ra Eco11ô111ica 2:i, n.0 9 
(September 1971), various pagcs. 

The scr\'icc seclor is hcre dcíincd as the scl oí activitics oí "Commcrce" 
(wholcsale anel relail traelc), "Pcrsonal Sen·iccs" (including pcrsonal 

domcstic services. hotcls. launelry anel clcaning services, auto anel equipment 
rcpair), "Transportation, Comm11nica1ions and \\'archousing", "Social Activitics'" 
(such as privatc and govemmcnt schools, hospitais, anel wclíarc services), 
"Public ,\dministra1ion" (inclueling mílítary organizations) , anel ··O1hcr 
Activitícs" (inclueling financc, real cs1:11c and ínsur:mcc) . The sector does 1101 
ínclude 1he so-callcd puhlic 11tili1y induslrícs or 1hc construc1ion cor:ccrns, 
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behavior of relalive prices, which have nol evolvecl favorably for 
the more lraclitional branches in the lasl 20 years. 

On other hancl, a regional approach Lo the product anel labor 
force aggreg,aes shows a strong concentraLion of the teniary 
aclivi lies in the Soulheast of lhe counlry, a characlerislic which has 
also been noted in sLuclies of other aspects of the Brazilian economy. 
This region accounts for about 65% o[ the total lertiary procluct 
anel about 57% of the scctoral labor [orce, thus greatly influcncing 
the national average indexes. ln this context, the Northeast, though 
among the lcss aclvancecl regions Lhe one that has receivecl the 
most altcnLion in government regional economic clevclopment 
policies, has not experiencecl an appreciable improvemenL in iLs 
relative posi Lion either in the generation of clomestic incarne 
(total anel of Lhe service sector) or in the absorption of Lcniary 

labor . As a resuh, concentration of tertiary activiLies still seems Lo 
be aclvancing in favor of the two richest regions of Lhe counLry -
and particularly in favor of Lhe state of São Paulo. Nonetheless, 
the moclernizing of the occupational sLrucLure of lhe service 
sector observecl at the national levei is also eviclent in ali five 
greater regions. This feature not only suggesLs progress, but also 
implies new restrictions on the use of available manpowcr. 

It happens that the labor force engagecl in the more modem 
and dynamic service activities (i. e ., those experiencing more rapicl 
growth) has a markeclly higher clegree of formal instmction than 
Lhe workers employed in the tracliLional tertiary branches - a 
fact which shoulcl reílect the characteristics of demancl. The 
proportion of persons in "Social Activities"', "Real Estale anel 
SecuriLies", "Liberal Professions" anel "Public Aclministration" 
who have a seconclary (junior high or high school) or university 
eclucation is between 25% anel 50%, while for the primary anel 
seconclary sectors these indexes are about 3% and 6. 3%, respectively. 
Jn aclclition, these more clynamic tertiary acLivities employ, as a 
whole, 62% of the manpower having a secondary eclucatiol'I anel 
72% of that having a university education. 

Consiclering the historical trencls in Brazil, as wcll as Lhe 
experience observecl in countrics considerei fully clevelopecl toclay, 
one can anticipate, for the long run, a cominuous decline in Lhe 
relative importance of the more traclitional tertiary activities. Since 
it is in these activities that Lhe labor force shows the lowcst 
indexes of formal eclucation, Lhe possibilities for increasccl 
employmenl in lhe service sector (and, cenainly, in the urban 
framework) shoulcl be conclilioncd by the availability of better 
cclucatecl ar more skillecl workers. DouhLless, iL is a quesLion of a 
relaLively scarce factor in the country, for less Lhan 10% of lhe 
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labor force has a secondary or university education. It is true, 
however, that the degree of education constitutes only one índex 
of the qualification of labor, anel it does not necessarily mean 
better technical anel professional preparation of individuais fOl' the 
jobs for which they apply or are hired. Yet, a sectoral cross-section 
analysis of this aspect of qualification reveals discrepancies 
significant enough to distinguish services, the sector to which is 
commonly attributecl the trait of perennial absorber of "residual" 
urban labor. "\,Vithout com pletely refuting this opinion, one should 
remember that the tertiary activities that generally employ less 
skilled workers (i.e., with a low degree of education) show a 
decreasing share in total labor force as the economy develops, in 
spite of the fact that they still absorb the most significant portion 
of the sectoral manpower. 

On the other hancl, the statistics also show that the 
underutilization of labor is significant even in those activities 
that shoulcl demand highly qualifiecl workers, a resource considerecl 
scarce in the counu·y. ln the "Social and Liberal Professions", the 
underemployment rate is more than three times higher than in the 
industrial sector, anel in the branch of "Personal Services" this 
diso·epancy rises to almost four times. 3 Data on the three 
principal greater regions of thc country (South, Southeast and 
Northeast) show that approximately 7% of the "Social anel Liberal 
Professionals" employed part-time desired to work •JO hours or more 
per week, while in industry this índex was about 2%. 4 Likewise, 
according to the 1970 demographic census data, approximately 45% 
of the personnel occupiecl in "Social Activities" work less than ,JO 
hours a week compareci to only 6% in the secondary sector. The 
regional approach of Lhe statistics further shows that unclerutilization 
of labor is considerably higher in the Northeast than in the other 
regions, even in the more dynamic branches that shoulcl rcquire 
greater qualification or a higher levei of formal instruction. 

Thus, a paradox exists in the Brazilian employment 
situation: a growth trend in the clemand for resources consiclered 
scarce, together with a high clegree of underutilization of these sarne 
factors. Explanation of this paraclox seems to lie in the tradition 
of half-time work imposed on some tertiary activities, G as well as 
in the still subsidiary nature of the participation of women in the 
Brazilian labor marlcet. 

3 This infonnation is basetl on FIRGE. Pesquisa Nacional /1or Amostra de 
Domicilios (PNAD), Doe. GEPED, nos. 46 10 50 Oanuar)'·March 1970), 
various pagcs. 

4 lbid. 

G See Manso de Almeida, Seroiços e Dese11voivime11to. 
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This leacls to the conclusion that there is a great loss of 
relatively scarce resources in the country, implying a high social 
opportunity cost, since the greatest expenditnres on education per 
person (in the macroeconomic sense) are being made for a group 
that shows low partici pation in the market (in terms of regular 
work), or which is greatly unclerutilizecl. At the same time, the 
existence of uncleremployment imposes a significant restriction on 
the recluction of the ovcrt unemploymem rate . 

The sectoral characteristics notecl in this brief cliscussion 
should be kept in minei for a better unclerstancling of the analysis 
presented in the following paragraphs. 

3 - THEORETICAL ISSUES 

To explain the relative importance of services in the Brazilian labor 
force, a variance analysis was appliecl, in which the eclucational 
levei of the workers, the degree of regional urbanization anel the 
clegree o( regional inclustrialization were taken as explanatory 
variables . 

The influence of the degree of inclustrialization on tertiary 
employment neecls to be well qualifiecl beforehand, in arder that 
the expectecl relationship be establishecl with accuracy. To many, for 
example, it seems obvious that an increase in the quantities 
procluced in inclustry necessarily leacls to an increase in 
transportation anel warehousing activities. ln fact, what inevitably 
occurs is that the elemanel for transportation anel warehousing 
services increases: anel if enough idle capacity is available, this 
might be satisfiecl by intensi(ying the use of the factors alreacly 
employecl, in which case slight or no change will be founcl in the 
size of the labor force in the branch. There is no doubt that 
aclequate consicleration of this relationship requires that the actual 
use of the factors employed he measurecl both before anel after 
the change in clemancl. Yct, it is the very absence of such correction 
that has lecl some economists to preclict that an increase in other 
activities will neccssarily affect the absorption of tertiary labor, as 
measureel in number of persons. 

Moreover, it must be rememberecl that this is basically an 
approach from the point of view of procluction. The response of the 
supply, anel therefore the rhythm of tertiary activity, are being 
discussecl only as effects of changes in the clemancl of the other 
procluctive seCLors. That is, what is being clealt with is by nature a 
question of intermecliate consumption; consequently, one must 
consicler its share in the overall clemanel for services . It is possible 
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that cven in those teniary branches most closcly related to industrial 
ancl/or agricultura) activities, the relative importance of consumer 
demancl is appreciable enough to impose a behavior which may be 
cliffcrent from that inclicated by thc sectoral interrelations. Once 
again, a correcl examination of the problem would require a 
detailecl enough breakclown of the data to provicle a measure for 
the variations in the tertiary activities that actually occurred as a 
result of the clrnnges in the demand of the other sectors. This 
question concerns the clefinition o[ the variables that should be 
consielerecl, anel not the establishment of the causal relationship 
that might exist. It coulcl be argueel that the statistical analysis 
itself shoulcl select the share explainecl by each of the variables 
consiclerecl. However, the aggregation of the initial data coulcl 
introcluce a bias that would not be revealed by statistical tests; for 
example, if the variations in the final anel intermeeliate clemancls 
exercisecl similar effects on the teniary activity, a regression analysis 
between such e[fects anel the variations that occurred in onl)• 011c 

of the clemands might provicle an erroneous iclea oí the actual 
clegree of clepenelence. 

At the same time, the available statistirnl information may not 
be consistent enough for an overall analysis o( the explanatory 
factors chosen. Jn this case, one must choose between (1) using the 
most suitable data for a given variable, anel consequently 
restricting or excluding other factors, anel (2) using less precise 
statistics that enable one to adopt a broacl approach to the problem. 
For the presem stucly, the Jatter alternative was adoptecl. 
"Transporlation, Communications anel ,,varehousing" were 
therefore aligned with "Commerce" anel "Real Estate anel 
Securities, Credit, lnsurance anel Capitalization" as the tertiary 
branches most closely related to industrial activities. 

It is also necessary to bear in minei che interdependence of the 
elegree o[ industrialization of a region anel the s11pply of 
social services (such as education anel medical care) anel public 
administration (mainly the services lin ked to tax collection). An 
investigaLion basecl on regional indexes for the Brazilian economy, 
such as the analysis that will be presenteei in this study, tends to 
demonstrate such clependence, since Lhe most inclustrialized regions 
of the country are also those in which Lhe other activities are 
concentrated anel in which social anel public service infrastructure 
is better. Nevertheless, it must first be askecl if the results provided 
by this type of analysis inclicate a causal relaLionship or simply a 
parallel variation o{ the relatecl variables. 

Similar care shoulcl be taken whcn appraising the results of 
analysis of depenclencc hetween teniary employment and the 
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degree of urbanization. Accorcling lo currenl op1111ons, the growth 
of the urban population is accom panicel by a labor force increase 
that is more pronouncecl in thc service sector anel in 
con�truction than in tl1c manufacturing industries, given the 
limitecl capacity of Lhe Iatter Lo generate new jobs. Moreovcr, 
consisting largcly of migranLs with a low degree o[ qualificati,m, 
such an increase in the urban labor contingent mainly aCfecls the 
more traclitional acLivitics of "Commerce" anel "Personal Services", 
in aclcliLion to construction. Thcse would be Lhe "marginal 
occupaLions" that would absorb "residual labor", or raLher, that 
would employ Lhose laborers who did not find work opportunilies 
in lhe moclern industrial acLivities offering higher average pay. 
Likewise, this would indicate the exisLence o( an unclercmployecl 
contingent (or of "hiclclen unemploymelll") which would grow 
pari passu with Lhe rising degree of urbanization, Lhus characterizing 
the service sector in Brazil. 

ln Lhe present stucly this thesis is partly confirmecl. However, 
one should take into account two observations concerning Lhe 
cxpectecl relations. The first refers to Lhe facl thaL Lhe larger urban 
centers are also Lhe most prosperous in the counLry; it is in Lhese 
centers that the more inLensive scctoral inLerclependences are 
fo1mcl, in adclition to beller social services and public 
administration. This suggests a depenclence between the degree of 
urbanization anel employmenL in "Social Activities" anel "Public 
AdminisLration". Such clependence consLitutes the basic argument 
of Lhe second observation mentionecl above. The growing 
urbanization of a population is accompanieel, as a rule, by a 
decrease in the relative importance of primary activities, by a rise 
in the moneLization of the economy, anel by the greater possibiliLy 
of meeting social demands, thus implying an increase in the clemancl 
for more moclern services. The long-term prospect woulcl Lherefore 
inclicaLe a decline in Lhe relative importance of Lhe more 
traclitional services in total proclucL anel in the absorpLion of labor, 
as is suggested by international statisLics anel by the historical trencl 
observed in Brazil. 0 As a consequence, Lhe employment 
possibiliLies for nonqualified (or "residual") urban labor are 
conditonecl, cclcris pai-ibus, by 1he very growLh anel mod<:niizaLion 
of the economy. • '.;-

Education as an inclex of the qualificaLion of labor fonns Lhe 
third explanatory variable in the stucly of the labor force in 
services. lls importancc in this respect is clue to the vcry 
transformation of Lhe occupational structure o[ Lhe sen·ice sector: 

o This aspcct is cxamincd in dNail in i\lan�u de :\lmcicla anel Silrn, 
l)i,u/mica do Setor .Scruiços. 
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the more dynamic branches are also the ones that absorb the greater 
proportion of individuais having higher eelucation. However, 
certain aspects of the expected relationshi p shoulcl be ele ar ly 
established at this point. 

A variance analysis does not indicate the causal clirection of the 
relationship. This question must be resolved a priori by theory anel 
by auxiliary investigations. ln the present case, an examination of 
the characteristics of tertiary labor anel of the evolution of the 
occcupational structure shows that an increase in the share of 
services in total procluct anel employment involves clifferent clemancl 
increases for clifferent categories o( labor; anel this aclclitional 
clemancl is more pronouncecl for the categories of higher clegrees of 
eelucation. 7 The interpretation adoptecl here is that the explanation 
given by education in the analysis of the tertiary labor force 
clemonstrates not that the greater or lesser qualification of labor 
causes an increase or clecrease in sectoral em ployment, but, almost 
inversely, that the expansion (or retraction) of this em ployment 
requires more (or less) qualifiecl manpower. 

As to the sign of the relationship, it is o( interest to consicler 
each branch o( activity separately, taking regional aspects into 
account. For any o[ the six principal service subsectors for which 
statistics are provieleel in the 1970 census, 8 it can be observed that 
a rise in the average schooling of manpower is accompaniecl by an 
increase in the share o[ the subsector in total labor force. 0 An 
examina tion of these two indexes, baseei on the representa tive 
regional averages, furnishes adclitional information as to the sign 
o( the relationship. A cross-section analysis between the average 
schooling of the tertiary labor anel the share of the sector in total 
labor force, using data for the 10 subregions clefinecl in the 1970 
demographic census, revealed a positive correlation between the 
two variables . That this positive relationship is verifiecl even for 
the traclitional activities of "Personal Services" suggests that the 
clegree of qualification required is higher in the larger urban centers. 

On the other hand, the observations macle in these last 
paragraph point to a problem that shoulcl be avoiclecl when 
selecting anel measuring the representative regional indexes for the 
application of a cross-section analysis. The clifficulty is relatecl to the 
concentration in the Southeast o[ population anel economic activity. 

7 Further dctails are provided in Manso de Almeida, Serviços e 
Des,mvolvime11lo, cspecially scctions 2 .1 and 2 -�-

8 Thc class "Othcr Activitics" includcs, howevcr, a portion of thc labor force 
that is not tied to the service sector. 

o Scc Tahlc 1. 
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Table 1 

Average Percentage Share of Services in Total Labo,· Fo,·ce 
by Regional Groups Classified According to Th,·ee Explanatory 

Variables, 1970 

Vari:1blc 
Ac1ivily and Regional Group 

E u 

Tol:il Service Sector 

Group 1 26.X0 '.llJ.I7 29.22 
Group 2 40.96 49.60 .49.47 

C'ommcrcc 

Group 1 7.00 7.19 7.12 
Group 2 9.7:! 11.09 11.24 

Pcrsonal Services 

Group 1 7.47 X.IM S.4/í 
Group 2 l l .7J 14.34 IJ.69 

Trnnspor1a1ion, Communic:llions and 
W.irchousing

Group 1 2.IJ4 J.06 J.0IJ 
Group 2 5.36 5.90 5.X:l

Social Activi1ics 

Group 1 3.72 3.95 J.lJ0 
Group 2 5.94 6.14 6.26

l'ublic Adminislration 

Group 1 :!.96 J.32 3.16 
Group .. 2 6.04 5.21 5.58 

01hcr Ac1ivi1ics 

Group 1 J.41 J.47 J.49
Group 2 5.60 6.92 6.87

Sourcc: Data based on FIBGE, T11h11/11çõc·.r Ar1111ç11dm t/11 C,·11so D,•1110,:rcifim, 1970. 
1971, vmious pagcs; :111d FGV, Co11j1111t11rt1 Ern111i111i,·t1 25, n.º 9 (Scplcmbcr 
1971 ). various pagcs. 

Codc: E Avcragc cducalion of1hc labor force in lhe aclivi1y, in ycars ofstudy. 
U = Degrec or urb:mizalion of lhe region. 
1 = Dcgrcc or indus1rializa1ion or 1hc region. 

Note: Group I Regions in which lhe vari,1blc assumes a valuc lowcr lhan lhe 
general mc,in. 

Group 2 = Rcgions in which 1h,· v.iri:1blc assumes a valuc higher lhan 
lhe general mcan. 
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ln this context, a classification oE the 10 subregions 10 by degree of 
industrialization, given by the industrial procluct to domestic 
procluct quotient or by the industrial labor to total lab:,r force 
ratio, clemonstrates that only the states o[ São Paulo anel Rio ele 
de Janeiro are above or near the national average, while the 
remaining subregions are groupcd at the other extreme of the 
distribution. 

This disparity in the regional indexes tends to bias the 
statistical analysis, making it neccssary to aclopt a measure 
which does not depenei on classi[ication at the national levei. For 
present purposes, four greater regions were defined (North/ 
Central-\-Vest, Northeast, Southeast anel South). Then each 
subregion was classified accorcling to whether its degree of 
inclustri:ilization was above or below the average degree for the 
respective greater rcgion. 

This problem also appears in the clistribution of the regions 
by degree of urbanization, given by the urban percentage of the 
total population. Howcver, the disparities being less significant, it 
was juclged sufficient to differentiate three groups, based on the 
national a\"erage (high, medium, low urbanization) anel to elistribute 
the 10 subregions in the classes so established. 

It should funher be rememberecl that the measurc of tertiary 
labor adopted in this analysis is the share oE services in the 
number o[ persons comprising the total labor force. Therefore, the 
results cio not refer to employed workers, but to the whole labor 
force. This approach was dictatecl by the aggregation of thc 
available data, a fact which should not diminish the significancc of 
thc conclusions presenteei. Jn appraising the resuhs of thc analysis, 
special weight shoulcl be given to the influence exerted hy the 
clcgrcc of undcremployment in thc relationships established. 

4 - INDUSTRIALIZATION, ºUR�ANIZATION, 
EDUCATION AND THE TERTIARY LABOR 
FORCE: A VARIANCE ANALYSIS 

The observations made in thc prececling paragraphs lay the hasis 
for an analysis of variance of the share of services in the total labor 
force. ln this analysis, Lhe degrees of regional inelustrialization anel 
urbanization anel thc clegree of formal eclucation of labo1· are taken 
as factors explaining the variance observccl. To this eml, [ive 

10 Thcsc are 1hc 10 subrcgions dcíincd in lhe 1970 Ocmogr;iphic Ccnsus 
Sta lÍSI ics, 
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clegrces of educalion were distinguishcd: i) less than 11 ycars of 
slmly, including no formal instrnctiou; ii) 4 anel 5 years o( study; 
iii) 6 LO 9 ycars; iv) 10 to 12 years, and; v) more dian 12 years of
swdy. Likcwisc, thrce degrces of regional urbanizalion were
adopted (high, medium anel low), dcfincel with respcct to the 
national average and given by the urban percentage of the 
population. Two clegrces. of inclustrialization were acloptecl (high
anel low), given by the quolient industrial procluct to domcstic
proeluct li anel elefineel for cach of the four greater regions
(Nonh /Ccntral-v\lest, Nonheast, Southeast anel South). Thus, a
contingency matrix having 30 possible aiLernatives was ohtainecl.
Thc levei of aggregation of the available statistics alloweel for a
maximum of 50 obscrvations, given by the percentage share of
services in total Ia bor force_

The analysis of variance was applied to explain thc relativc 
im portance o( thc service sector in total labor force, as well as 
the shares of each of its main subsectors: "Commerce", "Personal 
Services", "Transportation, Communications anel \Varehousing", 
"Social Activities", "Public Aelministration" and "Other 
Activities". Since preliminary tests demonstrateel enough 
homogeneity of sample variances to dispense with logarithmic 
values, l!! the observalions in this analysis are unadjusted 
percentage shares baseei 011 1970 data. 

Table 2 shows thc statistical results oE the analysis. making it 
possible to evaluate the leveis of .significance, while Table 3 
gives the percentages corresponding to each variable (anel its 
interactions) in the explanation of the share of services in total 
labor force. Two leveis o( significance (5% :111d 1 %) werc 
considerecl when appraising the results, anel the null hypothesis 
was also rejecled in cases where the diíference (F-2) was 
reasonably positive. 13 

As the stalistics in Table 3 clemonstrate, the dcgree of fonnal 
inslruction of labor figures as the mosl importanl factor in 
explaining the share of services in total labor force in Brazil. At 

li Thc in<lnstrial labor 10 total labor force ratio pro\·idcs 1hc samc 
classifica I ion. 
12 This is a rcícrcncc 10 1hc 1cs1 of 1hc homogcnci1y oí 1hc samplc mri:mccs, 
bascd 011 1hc ct"ilcrion of M. S. Bartlctc. Conccrning 1his 1cst, scc F. C. ;\lills, 
Stati,tical Methods, 3rd cd. (Ncw York: Holl, Rinchan and Winston, Inc., 1955), 
pp. 57'!-77 . •
IJ Rcgarding this complcmc111ary statistical cri1crion, thc rcadcr can 
consull A. E. P:11111, "On a Prcliminary Tcst íor Poling ;\lcan Squarcs in thc 
Analysis o[ V:ariancc," Thc A 1111als o/ Mathe111aticnl Stnti,ticJ 21, n.0 4 
(Dcccmbcr 1950): ?;H-45: anti K. ,\, Browilcc, S/11/iJticnl TheorJI a11d 
Methorlology, 2ml c<L (Ncw York: John Wilcy and Sons, lnc., 1967), p ;>. 508-509. 
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Table 2 

Statistics o/ the Analy.si.s o/ Vai·ia11ce o/ thc Sharc 
in Total Labor Fo1·ce 

Ai.:1i111r 
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Table 3 

Perce11lage Co11ll·ib11lion of Each Explanalory Factor lo t/ze Total 
Variation o/ t/ze Service Share in Labor Force 

l:,,,1,11lll'll 
k.� .. 1Ju1..'" 
1·,,1:tl 

:--,:aum.·11f 
\'ari:1ti,m 

E 
li 

1 
ru 
1:1 
LI 

To1al 
Scrvi1."t 
Scclor 

711. 7:l 
11.•17 

,1,(11 
.. 7! 
h 
:: . ."'l'C 

,,.,.,,1 
(1 .)•J 

1011 011 

71 _:,e� 
,,_li� 
·'-��

X. ll 
h 
1 .hl• 

1111 s· 
IJ.ll 

]1111.111:1 

s�. w 
-'-�' 

. 7(1 

_'\_ �·
h 
h 

•J�. I• 
�.s:: 

)111 INI 

T r;rn.-.r-•r• 
1;11iun. 
("u111111tmi­
""";llhrn.-. 
;rnJ W:1�• 
lhllhtll� 

•1�.1; 
7.S!i 

1111,111 

Soci:11 
Acli\'i­
lÍc� 

i•J.J_i 
�n.:-7 

1111.1111 

ruhlil" 
,\J111111j ... 
1r..11i,,11 

�(1.'11 
I1.�•I 
s :'; 
h 
h 

11.hU 

<,U17 
-'�. •J� 

lflll.flll 

<Jth�r 
.\�ti\i-
111.·,· 

��- "')( 
7.ll� 

1111.(U 

N111..:: h = null hypuh..:,1:oi :a�C'(flh:J. 
• lm:luJin� p:"rM,ns h1t1ldn.,: Íl•r "'''L for Ih..: rir-.t umc. p:rwn" "illh.lUI � Ja:l:ircJ :u::ti,·hy .mJ nr ""' 

indl1t..kJ In 1h1.: u1h..:r ;u:li\·i1fo, Jbll11�11i,h..:J ("llu, lhll!<C in "'Lihi.:r.11 rruh.•,,;inn�·· unJ ··R,c-,1I E'.\lal.: aml 
Sl.'�urilil.'..; Cr1.•Ji1 ln'.\ur.rni.: .. • ,inJ ('ariit:1li1.11i,,n··. 

" lndu,Hn� 1hc l"',!ri.:�111;1�.: 1.orr�-.rondin� 1u th.: l:t:l 1.·n•'-'"'1.'11'..\:t, for which th1.• null h)'['llllh1.�i) \\;1� :1h1,-;1)·� 
;1L:C1.0r1cJ 

the same time, it can be noticecl that the percentage accounted 
for by this variable is significantly high in the traditional "Personal 
Services". ln this branch, the importance of formal instruction is 
further stressed by the significance of the EU cross-effect, which 
contributes to practically the same extent as urbanization. H The 
principal reason for these results lies in the very nature of the 
activities anel of the manpower employecl. ln any region o( the 
country, "Personal Services" absorbs the gi·eatest portion 
(approximately 30%) of the tertiary labor force, 15 thus implying 

that it is less clepenclent on the clegree of regional urbanization. 
ln acldition, this branch generally absorbs Iess qualifiecl workers, 
so that a rather elastic supply can be assumecl, this not being a 
scarce factor in  the Brazilian urban framework. Therefore, the 
labor force changes observecl in the "Personal Services" subsector 
occur principally in the employment of individuais with formal 
instruction above the general average. ln other words, the 
important contribution of schooling in explaining the labor forc(' 
variations should be attributecl to the inequality of the 

l·I li shoulcl llc notcd th:ll in lhe prcscnt conu:xt thc cross-eHcc1s are 
usccl íor grea1er clari(ic:llion oí 1h:: phenomena. 

1� Except the Nor1h, where ils share is lhe second mos1 impor1a111: 20%. 
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educational proCile of Lhe workers in this subsector. This 
clistribuLion is quite concenLrated in the classes with Lhe least 
formal insLruction, showing high coefficients of variaLion anel 
ass1•me1ry. 10 

Thus, the analysis supports Lhe Lhesis Lhat urban ization is 
accompanied by an increase of the labor force in the traditional 
activities, which are characterizecl as absorbers of "residual" 
labor . The analysis also shows Lhat this variation is mainly Lhe 
result of differences in the degree of formal instruction o( 
individuais . This conclusion is illusLraled by the fact Lhat even in 
"Personal Services" the average schooling of labore1·s is higher in 
1he more developed regions of the country (approximately 3 
years of study in the Southeast, compareci to 1 .8 years in the 
Northeast). 

The degree o[ education is also Lhe most significam variable 
explaining the labor force variations in "Commerce" anel 
"Transportation, Communications anel ,varehousing" services. 
Nevenheless, in rhese branches the percentages of Lhe total variation 
in rhe labor force accounted for by industrialization anel 
urbanization are higher than in "Personal Services". Also, the 
significance of the UI cross-effect supporLs the thesis that the 
largesL urban centers are equally the-mosL industr:alizecl, a 
behavior that should be accompanied by a relative increase 111 the 
tertiary labor force. Such results agree with Lhe expected 
conclmions, though it shoulcl be stressed that qualificaLion is still 
the most important element in explain:ng the share o[ these 
two branches in total labor. That is, the variation in the relative 
importance o( "Commerce" anel "Transportation·• is accompanied 
by a variation in the degree of formal instrucLion higher Lhan 
the variaLions in the indusLrialization anel urban ization indexes. 
ln addition, the fact that in llrazil a,·erage schooling is higher in 
the more urb:mized regions provecl important enough to 
determine Lhe signi[icance of the EU cross-effect. 

The distribution of labor by degree o( formal instruction 
appears less uncqual in "Transporta tion" and "Commerce" than 
in "Personal Services": the percentage of worl.:crs having secondary 
or university educ:uion is two to three times higher in the first 
two branches than in the last. However, even in these hranches 
the distribution is concenLraLed in the classes o( least formal 
instruction: approximately 38% anel 45% o( thc workers in 
"Commerce" anel "TransportaLion", respectively. Consequently, the 
variation of the labor force in Lhese activities is substantially 

10 For 1hc <listril.Ju1ion ohscrvcd in 1970, thc cocflicic111s of varia1ion 
and oí assy111c1ry of P<:arson are, rcspcclivcly, 101 .12% and - 0.52. 

192 



related to the clifferences in qualification of lhe manpower. At 
lhe same time, lhe distribution suggests that this relalionship 
follows a concave trajectory, with the elementary anel secondary 
Uunior high) classes of inslruction being the modcs. 

The expectations are also confirmed by lhe results obtained 
for "Social Activities" anel "Public Administration", ln these 
cases, the lower coefficients of variation anel assymetry of lhe 
distribu tion of workers by degree of education cletermined a smaller 
contribution of the variable E to the explanation of the 
phenomenon stuelied. ln these subsectors, the labor force is less 
heterogeneous with regard to qualiEication than in the branches 
previously analysed. Nevertheless, the distribution of workers 
in "Social Activities" anel "Public Administration" is concentrated 
in the higher educa tion classes. Thus, the expansion of their 
labor force occurs in a di(ferentiated manner, principally favoring 
the dernand for personnel with greater qualification. At Lhe sarne 
Lime, it can be ascertained that this labor incrcase is closely 
related to the degree of regional urbanization, which accounts 
for 17% to 24-% of the total variations observed in these branches. 
The depenclence between the two variables is due to the fact that 
in Brazil the larger urban centers are also the ones having a 
better infrastructure of public services, which account for Lhe 
greater share of the demand for labor in thcse two subsectors. 

The relative importance of indusLry emerges as an equally 
significam factor in explaining the employment share. lts 
influence is more pronounced in "Public AdminisLration" than 
in "Social Activitics". This is further supported by the contributions 
of the EU anel UI cross-effects. The first is statistically significant 
only in "Social Activities" (with a consiclerablc contribution), 
while the seconcl is signi(icant only in "Public Administration". 
These results confirm the hypothesis that there is a greater clemand 
for (or supply of) such services in the more industrialized urban 
centers. ln these centers, "Public Administration" services are more 
complex owing to Lhe greater dcmancl for infrastructure anel 
possibly to the very emphasis given industry in Lhe Brazilian 
development policy. ln contrast, "Social Services" education, 
medical care anel social welfare) are more relatecl to the size of the 
urban center, independent of the productive sLructure of its 
economy. 

Finally, it should be stressed that in these two subsectors 
the unexplained percentage of the phenomenon is still quite 
considerable. This suggests, righ tly enough, that the expansion of 
public utility services does not depenei only on variables of an 
economic nature. ln fact, if a different result hacl been obtained, 
furthe1· considerations woulcl be neecled anel government amhorities 
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advisccl. There are, for that matter, other relevant factors taken 
into account in lhe political decision-making process which could 
not be revealed in lhis simple economic analysis. 

As to "O1her Activities", lhe explanations obtainccl are similar 
to those noted for lhe service sector as a whole. Since, due to 
aggregalion oí the data used, this group includes some categories 
of labor lhal are not necessarily tertiary, it is difficult to make 
a clcfinile evalualion of lhe stalistical results. Yet, in this group of 
laborers are classiíiecl those in "Real Estale anel Securities, Creclit, 
lnsurance and Capitalization" anel "Liberal Professions", 
branches in which the labor force shows high average schooling. 
ln adclition, these activities are more dependent on the relative 
importance of lhe urban center, anel such relative importance 1s 
accompanied by more intensive sector.d interrelations. This fact 
seems to have been of sufficient weight to dctennine the 
significances and thc exprcssivc contribu tions of the urbaniLation 
and industrialization variables o( lhe Ul cross-cffcct in explaining 
thc hchavior o( 1he labor force in the group "Other Activities" 
as a whole. 

Throughout this appraisal, it is necessary 10 keep in mind 
the influence o( the very intervals of variation o( the explanatory 
facLOrs E, U and I, intervals which were determincd hy the 
classification adopled. Industrial activities are still highly 
concenlrated in the Soulheast of the country, anel particularly 
in the slatc of São Paulo, whose share in lotai product is far above 
the national average. 

ln the olher regions, the share o( industry in total product 
is appreciably lower _ li As should be recalled, it was this situation 
that determined lhat the subregions be classified relative to the 
average clegree o( industrialization of each greater region adopted 
Even so, it was only possible 10 distinguish two degrees o[ 
induslrialization. Thus, thc regional bias was eliminaled, but 
10 the detriment of lhe interval o( variation of the explanatory 
factor. This restriction appears less important in lhe distrihution 
of the subregions by rclalivc dcgrees of urbanization; nevertheless, 
there is still a smallcr interval lhan that corresponding to thc 
education variable. lt can bc argued that thesc are 
characteristics of Lhe Brazilian economy ,111d should be treated as 
such. Ahhough lhe proposition is strong, it was dccidcd to adopt 
il only partially in this analysis of varianccs, the rcsults o( which 
should be consiclcred more for lhe significancc o( the variables 

17 São Paulo is the onl)' s1a1c for which thc imlus1rial protluct 10 domcstic 
produn ralio is higlu,r 1han thc nn1ionnl avcrngc. 
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than for the percentagc that each contributes to explaining the 
phenomenon. 

It seems quite clear that the degree of education is the 
weightiest factor in explaining the service sharc in total labor 
force; yet the other two variables also provecl significant, 
especially in the more modem anel clynamic activitics of the 
service sector. The combination o( these thrcc explanatory factors 
thereforc suggests that the Brazilian economy, with its growing 
urbanization anel inclustrialization, will experience a clifferentiated 
growth of iLs tertiary activities anel, consequently, a greater 
increase in the demanel for labor possessing a high clcgrce of 
cducation or qualification. 

5 - INDUSTRY AND SERVICES: FURTHER 

OBSERVA TIONS 

Two aspects call for special consicleration in the analysis of 
clepenclency between the clegree o[ inclustrialization anel the share 
of services in total labor: the greater relative unclerutilization 
of the factor in services, anel the importance o[ thc pcrsonnel not 
clircctly connected to production in total. industrial employmcnt. 
Both should be partly responsible for a Iesscr contribution of the 
variable 1 in explaining the sharc of the tertiary sector in Lotai 
labor force. ln the first place, the existence of idle capacity in 
the tertiary activi ties tends to lessen the effccts causecl by the 
variation in industrial demancl. That is, an increase in the 
industrial procluct and/or employment, causing an increase in thc 
demand for complementary services, is not necessarily followecl by 
grcater opportunities for tertiary employment if factor 
unclerutilization prevails. Jnsofar as the increases in demancl 
can bc satisfiecl through more intensive use of the manpowcr 
already cmployed, no variation in the labor force of the service 
sector will be registerecl. This situation should imply a lower 
relevance of the dcgree of inclustrialization in explaining the share 
of services in total labor. 

ln the second place, the varying characteristics oE 
organization anel of operation o[ the clifferent industrial 
cnterpriscs determ inc clifferent eHccts on the most closely rela teci 
tertiary activities. A largc numbcr of services are generally 
producecl in the very sphere o[ inelustry, anel the imponancc 
of this output, both absolute anel relative, appears to vary from 
enterprise to enterprise anel among the various branches. These 
commonly inclucle, among others, general aclministration anel 
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conlrol, planning and progrnmming o( sales, marketing anel 
distribution o[ producls (that is, sales and transportation), 
advertising, research anel clevelopmenl of new melhocls, technigues 
anel products, anel feasibility stuelies. Some o( these services, 
perhaps the majorily, could harelly be obtained e([iciently anel 
promptly outsicle Lhe industrial unit itself. However, there is a 
seconel ponion that coulcl be (anel o[ten is) conlractecl from 
[irms specialized in Lhe renelering of such services. Marketing, 
distribution anel advcrtising, as well as feasibility studies, 
planning, anel inspection o[ the facilities being cxpanelecl, are 
gooel examples írcqucntly encounlerecl in lhe Brazilian economy 
itself. However, these possibililies are probably conclitioned by 
the size o[ the industrial enterprise, asicle from the preferences and 
guiclelines adoptecl by each firm anel the inelasticilies of supply 
in the service sector ilself (which may not be adapteel to the 
type of elemand) . 

Thus, to the extent that industrial expansion is accomp.iniecl 
by greater "intenrnl" procluction (i . e .. within the enterprises 
themselves) o[ the relateel services, the e[[ects of 
inelustrialization on the tertiary absorption of labor will be only 
partly captureel by the statistics aelopted here. ln facl, workers 
dassi[ieel by occupation woultl be the most suitable in[ormation 
for the analysis, but it woulcl have been impossible to explicitly 
introcluce this lype o[ data into this research without exclucling 
other importam variables. This being lhe case, the smaller 
contribmion provielecl by the clegree of incltmrialization in 
explaining the share o( services in total labor force is also partly 
due to the "internai" procluction of services by inclustry. 

An examination o( the labor composition in Lhe various 
manu[acturing branches illustrales anel supports this proposition. 
ln Table ,1 are listecl the 21 main manufacturing industries, 
together with the respective personnel (as percentage o( total 
employment) not elirectly connectecl to the productive process. 
For a greater number of these branches, the share of 
nonproduction workers in total employment continuously 
clecreases in the interval delineei by the classes of enterprises 
employing less than five persons anel 50 to 99 persons. 18 However, 
above Lhis class the share follows a stable growth lrencl in most 
of the manufacturing brnnches,10 as shown in Table 4. At the 

18 Thc 1nosL important cxccptions are in •·chc1nicals"', "Phannaccuticals", 
"Deveragcs" and "Puhlishing and Printing", in ,,,hich 1he 1>ercen1ages risc 
continuously starting [rom the cla!SSC or firms cmploying five 10 19 persons. 
rn ln this case, the cxception! are pro,•iclcd hy thc con1in11a1ion of Lhe 
dccrcasing tcndcncy in "Textilcs" (lo 1hc last sizc class), "Food Products" 
and "Tobacco" (10 1he class oí íirms cmploying 250 lo ·199 t>crsom). 
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1 

Table -1 

Auc:ragc: Pc:rcc:11tagc Sharc of No11procl11ctio11 Worl,ers 
E111ployme11t h1 J11cl11stry, 1969

lm.lustry 

Dy11a111ic hu/11.,tri<•., 

--- -

Elec1rical ,111d Co111111unic;1tions 
Equipmcnt 

Transpor! Equipmcnt 
Nonclectric-.il 
Chemicals 

Equipmcnt 

Pharmaceuticals 
Cosmetics. Soap and C.indlcs 
Plast ic Prod ucts 
Paper and Cardboard 
Ruhbcr 
Mct;illurgy 
Nonmetallic Minerais 

Traditim,al lmlustrit·., 

Furniture 
Puhlishing and 
Tobacco 

Printing 

Cloting. Footwcar and 
Text1lc Products 

Wood Products 
Food Products 
Bcvcragcs 
Textiles 
Lcathcr Produch 
Miscell;ineous 

Total M;inufacturing lndustry 

Cl,1ss of Enterprise by 
Number of Employccs 

From 1 000 AII 

50 10 99 and More Classes 

17.9 20.8 21.1 
17.1 32.H 26.5 
18.9 29.5 23.3 
28.5 30.5 26.9 
48.4 53.0 47.8 
38.2 26.5 39.8 
15.0 20.1 18.4 

13.4 13.9 15.9 
14.5 12.0 15.6 
15.0 18.7 17.5 
12.6 16.0 15.4 

16.6 19.4 17.5 
21.2 43.8 2N.5 

14.3 15.3 16.3 

11.6 12.3 12.6 

10.1 31.7 IJ.O 

21.9 28 9 22.2 

35.9 23.0 34.0 

12.4 8.0 9.5 
10.8 6.6 12.0 
16.0 25.3 20.2 

17.0 21.7 19.4 

Ili Total 

i 
(Rclati\'e 
NumbcrsJ 

1.09 

U7 
1.20 
1.39 
2.46 
2 05 
.95 
.82 
.80 
.90 
.79 

.90 
l.47 
.84 

.65 

.67 
l.14
1.75 
.49
.62 

1.04

1.00 

Source: Data obtained from lBGE, Produção bu/11s1rial. 1969. pp. 44-53: and E. 
L. Bacha et ai., Encargos Traball1is1as e Absorção de Màn-de-Ohra, Relatório 
de Pesquisa. n.• 12 (Rio de Janeiro: IPEA/INPES. 1972). p. 168. 

Iode i = Ratio betwccn the averagc for eaeh braneh and the overnll avcragc for 
manufacturing industry. (This corrcsponds to lhe ··non-operntivc labor 
intcnsity indcx·· of P. Galambos). 
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sarne time, the percentage of nonprocluction workers in total 
employment is generally higher in the dynamic industries (that is, 
those that have shown the highest growth rates in real output) 
than in the traditional ones. ln the first group, this percentage 
is particularly high for "Pharmaceuticals", "Cosmetics" anel 
"Chemicals", while in the latter the percentage stands out for 
"Beverages", Publishing anel Printing" anel "Fooel Products". 
ln this context, two facts must be taken into account. The fi�·st 
is related Lo the i11fluence of "fixeel administrativc costs", which 
elecrease per unit produced. This should be reflectcd in the 
continuous decrease observed in the percentage of nonproduction 
labor in the first classes o[ enterprises. This economy o( scale 
becomes less significam as lhe silc of the firms gocs beyoncl a 
certain class. At this point, thc organizational complexity begins 
10 rcquirc a growing share o( nonproduction workers. Moreover, 
it is preciscly at this point that a new fact should be considered: 
the possibility o[ more intensive use o( capital. The smaller 
enterprises would not only have a higher fixed cost per unit, 
but woulcl also be characLerizecl by less standardized methocls o( 
production - which require a lower capital to labor ratio. The 
enterprises that are larger anel characterized by mass production, 
by adopting more capital-imensive Lechniques, would tencl to 
"release" clirect production labor (as compareci to the smaller 
(inns). This shoultl result in a greater share o[ nonproduction 
workers in total employment. Remembering the natural 
organizational clivergencies among the firms anel manufacturing 
branches, such are the characteristics indicatecl by Lhe statistics 
in Table 4. 

At the same time, thcse observations clearly suggest that thc 
relative substitution of capital for labor occurs mainly at the 
levei of production, i. e., the substiLu tion is mostly of procluction 
workers by equipmcnl. This proposiLion, perlrnps Jargely 
foreseeablc, has not always becn taken into account in recent 
discussions on employment.20

Thus, al leats two industrial growth trends should be 
distinguished with reference to their effects on tertiary employmcnt: 
a) an incrcase in lhe proportion of nonproduction workers in
total industrial labor as a consequcncc of greatcr capitalization o[ 
production activities, anel b) an incrcasc of this proponion as a 
resuh of the expansion of the entcrprises anel greater 
aelministrative anel organizational complexity. The latte1· tremi 

20 On this proposition and rclatcd suhjccts, scc Ida R. 1-Ioos, "Thc lmpact 
oí Oíficc Automa1ion on \Vorkcr� ... R�vue hlleruational du Trauail 82. n.0 •I 
(Octobcr 1960): g63-88. 
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coulel imply grcater proeluction oí services within the industrial 
units. Anel, ir so, only this Irene! will lessen the cffects oí industrial 
expansion on the activities of the service sector. However, it is 
precisely the grcater complexity oí industrial organization that 
should be responsible for crcating new elemands for services (and 
cvc!1 service activities). Aíter reaching a certain size, which 
vanes írom branch to branch anel among firms, the industrial 
enlerprises begin to look bcyond their sphere for the provision 
of specializeel services . 21 

6 - FINAL CONSIDERATIONS 

This stuely has shown that íormal instruction oí incli\'icluals 
is signiíicantly related to the share o[ the service sector in the 
Brazilian lahor force. This relationship appcarccl (Juite important 
in ali thc tertiary subsectors, anel cleinonstratccl tÍ1at eclucation is 
thc most relevam explanatory factor in the \'ariance analysis made. 

Also baseei on previous research, Lhe conclusions o[ which 
were presen teci here in the íonn oí a bricí scctoral survey, this 
depcnelency relationship was interpretecl as a strong indication that 
the increa�c in the labor force in services requires an increase 
in Lhe average schooling oí individuais, which rcpresents a 
measure of the qualiíication of labor. This diagnosis is \'aliei evcn in 
dealing with the more traditional "Personal Services", in spite 
oí the rathcr common opinion that it is in this subsector 
that one íi11ds thc greatest portion oí thc "residual" mban 
labor force. 

Considering the growth rates o( labor absorption in the 
various tertiary branches, a rising clemancl for more qualiíicd 
workers will graclually show in the market, anel this will impose 
greatcr rcst.-ictions on the Ílllure promotion of cmployment in �hc 
urban picture. ln this way, labor quali[ication emerges as an 
indispensable instrumenl in a policy for increasing work 
opportunities, even in clealing with the service sector, lO which 

21 For a similar (anel more complcle) s111dy applicd 10 1he Rrilish case. 
sce P. Galamuos, ··011 lhe Growth or lhe Emplm•111u11 oí Non-Manual "'orl:crs 
in the Ilri1ish Manuíacturing In<lustrics, 19·18-<i2.'º The /1111/c/ÍII o/ lhe Oxford 
U11i,,,:1·sil)' 26. n.0 4 (Xonmher 196·1), in whirh pagcs :!71-72 rcad: "Thc 
indus1rr groups for which • 11011-operati\'e labor intensi1r is consistcmly cqnal ro, 
or cxccccls unity are ºChcmic.11 and allicd industries·. ºEnginccring and 
clcctrical goocls º, ºPapcr. pri111ing ;uul p11blishi11g· :111d '\'chiclcsº (apart frorn 
ºOthcr manufacturing industries'}. Thcsc groups iucludc ncw ClCpanding 
industries wherc dc\'Clopmcnt. rcscarch. financial anel stock co111rol. more 
scicntiíic production planning :111d othcr organiz:11ional ac1i\·itics are likdy 
to occ111>y a s11us1a111ial proportion oí 11011-opcrativc starr-·. 
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has been attributeel the false trait o{ perennial absorber o[ 
nonquali{ied workers. 

This stucly has also clemonstratecl that, in accorel with 
general current opinion, the clegree o( regional urbanization 1s a 
significam variable in explaining the share o[ services in total 
labor. lt was funher observecl that a larger urban center requires 
a greater working contingent in modern tertiary activities, which 
shoulcl demand more qualifiecl workers (or manpower having a 
higher clegree of formal instruction). 

As to the relationship between inclusu·ial activitics 
anel employment in relateel services, the analysis has shown that 
this elepenelence also occurs in fiekls that are usually not 
consielerccl by researchers, such as "Social Activities" anel "Public 
Administration". On the other hancl, it was observecl that the 
significance o[ the degree o[ regional inclustrialization as a factor 
explaining the share of services in Lotai labor is reduceel due to 
the higher indexes o[ labor underutilization in the tertiary activities, 
as well as to the "procluction" of services elemancled by inclustry 
in Lhe very sphere of its units. 

It may therefore be concluclecl that the economic 
development of the country, being accompaniecl by urbanization 
anel inclustrialization anel by a growing clemanel for various 
services, will render increasingly explicit the pressing need to 
expancl educational anel training services to prepare the requirecl 
labor force. Though logically expected, this conclusion has often 
been illogically forgotten. 
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FISCAL INCENTIVES FOR THE 
INDUSTRIALIZATION OF THE 
NORTHEAST OF BRAZIL, AND THE 
CHOICE OF TECHNIQUES *

David E. Goodma,i 
Júlio F. Fen-eira Sena 
Roberto Cavalcanti de Albuquerque 

I - INTRODUCTION 

The present work analyzes Lhe results of Lhe fiscal incentive policy 
used to foster industrialization in the Northeast of Brazil and 
assesses its effects on the choice of technique. 

The first and essenlial question is whethcr investment clccisions 
anel choice of technique in industry res1joncl to changes in factor 
prices . Also considered is the possibility of revising thc incentive 
system currently in force, with its heavy emphasis on capital 
subsidies, in arder Lo promote greater labor absorption by thc new 
industrial unclertakings. 

The paper comprises four parts: (i) an analysis o[ the fiscal anel 
financial incentives used to stimulate new industrial activities; 
(ii) a discussion of the historical background o[ regional

industrialization policy and the present existing program; (iii) an
economeLric analysis of Lhe hypothesis that thc choice of technology
responds to changes in the relaLive cosLs of producLion [actors
(This analysis involves estimation o{ CES production functions

using data for new industrial projects approvecl betwcen 1962 and
1970.); anel (iv) an examination of some general implications o[
inclustrialization policy as presently conceived anel aclministered.

2 - THE FISCAL INCENTIVE MECHANISM 

The body of incentive measures Lo stimulate pri\'ate industrial 
capital formation in the Northeast is genernlly known as the 34/ 18 
program in recognition o[ the central role assumecl by the tax 

• This papcr was íirst publishcd in Pe.,quisa e P/a11t!ja111t!11/o Ero11ô111iro, 1,
n.0 2 (Dcccmbcr 1971): 329-65.
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credit mechanism established in 1961. 1 The incentive scheme is 
aclministered by SUDENE, the federal agency createcl in 1959 for 
promoting the clevelopment of Lhe region. SUDENE may concede 
tax anel financial incentives 10 industrial, agricultura! anel 
telecommunications projects locatecl within its area of 
juriscliction. � This com prises nine states extending from 
Maranhão to B.1hia as well as those mwiicípios in iviinas Gerais 
which are inclucled in the poligo110 das secas (drought zone). The 
principal incentive of the 34/18 scheme resides in Lhe fact that 
registerccl Brazilian corporations (pessoas j111Idicas) may reduce 
1heir annual federal Lax liability by 50% by opting to invest the 
corresponding funds in projects approved by SUDENE. Since the 
basic corporate income tax rate is presemly 30%, this option offers 
significanL tax savings. 

This system remainecl in force throught the fiscal year 1970 but 
two recent policy iniciatives, namely PJN anel PROTERRA, will 
bring substantial modi[ications. 3 Thus, in the fiscal years 1971-197,J, 
30% of the tax incentive funds deposited with thc Banco do 
Nordeste cio Brasil (BNB) for invcstmcnt in SUDENE projects 
werc to be appropriated automatically by PIN. •1 ln adclition, 
during Lhe fiscal years 1972-1976, 20% of the tax credit resources 
arising from the 34/18 scheme were to be allocatecl Lo [inance 
PROTERRA . Thus, wiLh the implementation of PIN anel 
PROTERRA, thc Lax creclit funcls effectively availablc to 
corporaLions as a result of their option to invest in the SUDENE 
arca shoulcl he rcclucecl to 25% of 1heir annual federal tax 
liabilily. Possible consequences of the changcs in the 3'1/18 scheme 
introcluced by PIN anel PROTERRA are ignored in the following 
cliscussion, which concentrates on the incentive system in effect 
beforc Lhe fiscal year 1971. 

t The name derives from the legislation regula1ing the administration of 
i1H"es1imcnt incentives hy SUDENE (Superimendência do Desenvolvimemo 
do Nordeste). That is. Anicle 34 of Uccree n.0 3395 (Dccc,nher 1961), anel thc 
amenclments imroduccd hy 1\rticlc 18 o( Decrec n.0 4239 (Junc 191i3). 

2 The arca aclministcrecl hy SUDF.NE comprises nine sta1e�-Mara11hão, l'iaul, 
Cear.\, Rio Grande cio Norte, raraiha, Pernambuco, 1\lagoas, Sergipe anti 
Bahia-anel thc arca oi northcrn i\linas Gerais inclmlcd in the Jiolígn110 dns 
serns (drought 1.011c). 

3 Thc 34/ 18 mcchanism hacl pre\'iously bccn extcndecl, in some cases with 
substantial modilications, to thc North oí Brazil (SUDAM) anel to fisherics 
(SUDEl'E), tourism (E:\lllRATUR), rcíorcstation (IBDF) anel adult cducation 
(MOBRAL). 

� Scc Aniclc 5 oí Decrec-Law n.0 1106 of Junc 1970 (Programa ele 
Intcgraçflo Nacional - l'IN) and Decree-Law n.0 1179 oí July 1971 (Programa 
de Redistribuição de Terras e de Estimulo ;1 Agroindústria do Norte e cio 
Nordeste - PROTERRA). 
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The 3,1 / I 8 deposits invested in approved projects must be 
combined with additional resources furnishecl by the firms 
undertaking the projects (onwn capital). The relative participation 
o( 34 / 18 funds anel own capital in the non-loan financing of 
a pp1·oved projects is detennined by SUDENE in accorclance with 
a point system which assigns differential weight to sclected projcct 
characteristics, as described below. An intrinsic reature of the 34/ 18 
scheme is that beneficiary firms are responsible for auracting the 
amount of 3'1/18 funds permitted by SUDENE anel must negotiate 
the terms o( cquity participalion with individual depositors. This 
panicipation usually takes the form of nonvoting, preferential 
stock, r. negotiable only fivc years aftcr the conclusion of the 
project . An informal system of investment brokers anel consultants 
performing intermediary functions has emerged to facilitate the 
operation of this capital market in 3'1/18 deposits. 1t is important to 
observe that access to 34/18 financing is not restricted to firm with 
deposited tax savings, anel any new or establisher firm with an 
approved project may negotiatc Lhe investment o[ !M/18 funcls 
clirectly with depositors. ln effect, these firms have a captivc capital 
market in which they may obtain equity financing within the limits 
established by SUDENE. 

A seconcl powerful investment incentive, anel an integral pan 
of regional development policy, is provided by BNB in thc form 
of long-term loans to firms with approved projects. This agency may 
finance, in clomestic or foreign currency, up to a maximum of 50% 
o( total project investments. Moreover, bcfore 1969, BNB financing 
was available at a nominal interest rate of 12% plus 3% commision, 
rcsulting in a sharply negative interest charge in real tcrms given 
prevailing rates o( inflation. Thc reduction in the initial amoum o{ 
equity or risk capital neeeled to establish and industrial enterprise 
in the Northeast, achieved by combining 3'1/18 funcls and BNB 
fínancing, is the principal inclucement to invest offcred by the tax 
credit scheme. For example, in the case of a project in the A category 
o( SUDENE's priority classification anel hence eligible to raise 75% 
of its total equity through 34/18 deposits, recourse to BNH financing 
can reduce its own equity contribution (own capital) from 25% to 
12.5%. 

r. For a more dc1ailecl dcscription oí iiH"estment incentives in 1hc Northeast, 
sec i\llNTER/SUDENE, DcpanamCJHO de Industrialização, Reg11la111ento dos 
lnce11ti110s Fiscais e Fi111rnceiros: Decreto 11.0 6-121-1 (IS ele março ele 1969); anel 
idem, /11cc11tivos Fismis e Fi111111ceiros para o Nordeste (Reciíc, 1969). 



3 - THE HISTORICAL BACKGROUND TO 

INDUSTRIALIZATION POLICY 

The main guiclelines for a comprehensive regional clevelopment 
strategy were initially formulatecl in lhe GTDN report published 
in 1958. 0 ln 1959, at the request of President Kubilschek, GTDN 
elaborated these guiclelines into an aclion plan, which was intenclecl 
to orienl the activities of SUDENE. 7 lnclustrialization was assigned 
a major role in Lhe policy measures proposecl by GTDN to overcome 
thc region's unclenlevelopment anti reduce regional clisparities. For 
present purposes, it is worthwhile to consicler bricfly the main 
objectives which GTDN sought to achieve via accelerated 
industrialization. The principal justiíication for the establishment 
of an "autonomous center o[ manufacturing expansion" was the 
neecl to cliversify the sourccs of regional growth anel com pensa te for 
the stagnation of its lraclitional primary procluct exports, 
historirnlly thc main clynamic elemcnt in regional clevelopment. 
,,vitlwut entering into elaborate cletail, GTDN clearly envisagecl the 
creation of a modem, diversifiecl anel vertically-integrated 
industrial sector mocleleel on the Center-South pallern to enelow the 
region with :m industrial system "capable of self-sustaineel growth". 
Tlms, GHDN's plan specifically recommended that the following 
lincs of industrial policy be pursuecl: (i) the 1·eorganization anel 
moclernization of traclitional inclustries,\vith particular attention to 
the case of cotton textiles; (ii) the installation o[ basic i nelustries 
(indústrias de base). including a steel plant to stimulate the region's 

embryonic metal-working and machinery sectors; aml (iii) the 
systematic clevelopment of industries utilizing locally-procluced raw 
materiais. s 

Apart from the overriding aim to proviele an autonomous 
sourcc of growth, inclustrialization was also aclvanced as a solution 
to the rcgion's grave employmcnt problems. 0 The urgent neecls 
to accelerate employment creation, recluce thc inciclence of 
umleremploymem anel moclify the prevailing occupational structure, 
characterized by the concentration of thc Jabor force in 
low-procluctivity sectors, are recurring themcs in the GTDN report. 

G Grupo de Trahalho par� o Desenvolvimento do Nordeste - GTDN, 
Conselho de Descnvoh•imelllo, O Dingnóslico ,ln Economia do Nordcslc (Rio ele 
Janeiro, 1958). 
7 GTDN, Conselho de Descnvol,•imemo, Vmn PoUlica ele Dese11voivi111e11lo 
Ec0116111ico J,ara o Nonl�slc (Rio ele Janeiro, 1959). Hcnceforth, this rcport is 
dc1101ccl simply as GTDN and ali pagc rcfercnces are 10 1hc sccoml cdition, 
publishecl by SUDENE in 196i. 
s lbid., pp. 83-Si. 
D lbid., p. 53. 
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ln Lhis respecl, it should be cmphasized thal GTDN explicitly 
regarded rapid industrial growth anel labor absorption as 
complemcntary, mutually compatible objecLives. Jndecd, GTDN 
expressed its coníielence in Lhe dual funcLion of industrialization 
quite caLegorically: "The absorption of masses of labor, at a high 
levei of productivity, is only possible wiLh the installation of 
manufacturing industry." 1º Furthermore, "for many years, the aim 
of the induslrialization effort will be to reduce disguiscd 
unemployment in urban arcas". 11 However, GTDN firmly rejected 
Lhe view that inelustrializaLion coulcl also absorb "the great excess 
population in Lhe semi-arid region"; such a presumption, it 
argueel, "fails Lo recognize the real natm·c of the problem anel its 
magnitude". 1� GTDN therefore proposed to attack thc employment 
issucs on two fronts simultaneously: "industrialization to absorb the 
surplus urban population anel the extension of thc agricultura! 
frontier and irrigation in aricl arcas to increase the supply of 
cultivable Iand." 13 

This bricf summary is sufficient to reveal GTDN's prcocupation 
with employment problems anel thcir influcnce on the decision to 
adopt an inclustriali:rntion strategy . Funhermore, SUDENE 
wholeheartedly enclorseel the GTDN orientation anel policy 
objectives in the early anel mid-1960's. However, political anel 
budgetary constraints impeeled real progress in thc implemcntation 
of the large-scale colonization anel irrigation schemes proposeel by 
GTDN, with the result that the 34/18 induslrialization program has 
elominated regional policy in the past decaele. H 

4 - THE INDUSTRIALIZA TION PROGRAM AND 

URBAN EMPLOYMENT 

The broael scope of the industrialization process initiatecl by the 
34/18 mechanism can reaclily be appreciatecl by consiclering severa! 
aggregative mensures, lletween 1962 anel April 1976, SUDENE 

10 lbid., p. 83. Translatecl from the Portuguese original. A111hors' i1alics. 
11 / bid., p. 5•1. 
1� lbid. 

1:1 lbid. 

H The clrafl bill con1aini11g 1hc provisions o( SUDENE's first masler plan 
(1 Plano Diretor) <licl 1101 indudc 1hc incomc lax clcd11clion mechani�m which 
la1er g"''" rise 10 1he 3·1/18 program. This mcchanism resuhecl from an 
amenclmenl in1rocl11cccl in 1he Chambcr of Dcp111ics cluring 1hc prolongcd 
lcgislath·c sirugglc 10 gain appro,·al o( 1hc mas1cr plan. \\'hilc this :imcnd111enl 
ens11rcd lhe [inancial viahili1y of thc incl11s1riali1atio11 schcmc, il :ilso lcd to 
dis1or1ions of 1he ai111s originally proposcd b}' SUOENE. 
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approved 418 new industrial projecls, 15 involving a total invcstment 
of CrS 4 421 million or USS 1 091 million at constant 1969 prices. 
ln addition, 133 modernization projects were approved wilh a total 
investment o[ CrS I 128 million. Direct employment creation 
associated with new projects, assuming full capaciLy operation, 
amounts to 73.5 thousancl . The resuhant capital/labor raLio is 
approximately CrS 60 185 or USS 1'1860 at 1969 prices. However, 
these ratios range as high as CrS 154 thousand in "Chemicals" 
anel CrS 103 thousancl in ".Metallurgy··. These industries account 
for 26% anel 16% of total new project investment, respectively. 
Labor absorption in modernization projects amounts 33. 6 
thousand, but it is preferable LO consider this figure as an 
estimate of the employment maintained by 3•1/ IS investment rather 
than as a net contribution to the supply of regional employment 
opportuniLies . Despite the importance o( the regional 
industrialization program in terms of sectoral output expansion an 
diversification of the productive structure, its direct contribution to 
reducing the urban employment deficit is thus an extremely modest 
one. 

ln fact, the preliminary results of the 1970 clemographic census 
show that the urban population in the Northeast grew at a 
cumulative annual rate of 4 ,5% in the years 1960-1970. Jn the sarne 
period, the total population grew at the rate o( only 2. 5% per year. 
\,Vhile the disparity between urban and total population growth is 
less marked than in thc l950's, rural-urban migration is greatly 
moclifying the spatial distribution of the region's population anel 
the labor force. ic Rule-of-thumb estimates of rural outmigration 
give a figure o[ 2.1 million during the sixties, representing 28% of 
the urban population in 1960. i; 

ConcomiLantly, the urban labor force grew at an average annual 
rate of 4 .0% between 1960 anel 1970, with growth rates of 4 .8% 
for seconelary activities anel 3. 7% for the tertiary sector. J n 
quantitative terms, however, teniary acLivities wcre pre-cminent in 
the creation of employment opportunities, accounting for 72% of the 
urban labor force in 1970 anel for 68% of the growth observecl in 
1960-1970. 

1:; Only projccls in mining anel manufacturing are consiclerecl here. 
10 For a more cle1aill'cl analysis of this topic, see David E. Goodman :mel 
RoLJcrto Cavalcanti de ,\lbuquerque, A Industri�lização do Nordeste, vol. 1, A 
Economia Regional, Relatório de Pesquisa, n.0 6 (Rio de Janeiro: Jl'EA/INl'ES, 
19i 1), eh. 3. 
JT / bid., pp. 60-61. 
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Thc results oblained from the national household sample 
surveys (Pesquisa Nacional por Amostra ele Domicílios - PNAD) 
for the last Lhree quarters of 1969 anel the first guarter of 1970 
clemonstrate that opcn urban unemployment is apparently low, 
averaging 3 .  1 % of the labor force, or 100 thousancl individuais. 

Severa! items specifiecl in the PNAD surveys can be usecl to 
analyze urban uneleremployment. Although this analysis cleparts 
from rigorous theoretical concepts, a pragmatic approach is reguired 
to obtain an empirical measure of urban uncleremployment. 18 As an 
initial step, two categories of visible underemployment can be 
clistinguished. That is, individuais normally employed parL-Limc (less 
than 40 hours per week) who express a preference for ful!-time work 
anel, seconclly, persons with regular full-time jobs who were working 
only part-lime cluring the PNAD reference week. These two measures 
inelicate that about 12% of Lhe urban labor force is uncleremployeel. 
On Lhe basis of the 1970 census figures, these two categories of 
visible underemployment inclucle about 3g,1 thous.incl workcrs. The 
highest incidence of underemployment is founel in services, 
accounting for 15% of its l.ibor force or about 106 thousand 
individuais. An aggi·egate average for measure of urban l.ibor 
underutilization, combining open unemploymenl anel visible 
underemployment, embraces 15% of the urban labor force or 
approximately •J84 thousand workers. 

PNAD data can also be used to estimale disguised 
unemployment in the tertiary sector . For this purpose it is assumecl 
that workers who earn less than 50% the minimum ware are 
underemployed . This measure covers one-third of the labor force 
engaged in services anel about 8% of the total urban labor force. 
This brief discussion clemonstrates that urban umleremployment 
affected about one-fifth o[ the labor force, or approximately 735 
thous;ind inelivichrnls, in 1970. 1t thus renrnins a grave social 
problem, clespite the clevelopment policies of the pasl decacle. The 
climensions of the em ployment problem anel the prospect o[ 
continued rural-urban migrnlion emphasize th;it Lhe neecl to 
accelerate job crealion is just as crucial in the I 970's as in the late 
1950's when GTDN so clearly diagnosed thc situalion. 

1f lhe trencls observecl between 1960 anel 1970 continue, urb.in 
activities will neeel LO proviele employment for the 1 .  6 million 
inclivicluals who will enter the urban labor force in Lhe se,·enties. 

IS Thc conceptual anel methodological problems cncountcrcd in this analysi� of 
urhan unclcrcmploymcnt ;ire discu!Secl in Goodman and Albuquerque, rh. 3. 
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The magnitude o( Lhe L:Jsk becomes evidenL when iL is noted that 
Lhe urban sector generated about I mi!lion jobs in the sixties . ln Lhe 
seventies, it will be necessary to absorb 1. 6 million workers merely to 
avoid a further increase in the incidence of undercmployment 
prevalent in 1970. These comments place the 3•1/ 18 
indusLrialization program in a wider context anel emphasize its 
limited role in alleviating the problcm of unemployment anel 
undcremployment in Lhe nrban Northcast. 

5 - THE CHOICE OF TECHNOLOGY AND 

THE COST OF PRODUCTION F ACTORS 

5 .1 - Nature of the Problem 

AgainsL this background, it is interesting to consicler whether Lhe 
observed capital inLensity of new industrial projects in Lhe Nonheast 
is explained by Lhe pronounced capital subsidy of the 34/18 scheme. 
Futhermore, can this characteristic be modified by policy-induced 
changes in relative factor prices? This question provicles the rnain 
Lheme of the present paper. Apart from its purely academic interest, 
research along these lines may evenLually assist in the refonnulation 
o( regional industrial policy in order to promote more rapicl labor 
absorption inter alia.

Certainly the capital subsidies conceded by the 34/18 sysLem 
have been most eHecLive in attracting new industrial undertakings 
to the Northeast. It is also trne that this process of accelerated 
industrializaLion woulcl hardly have proceeded so rapidly in the 
absence of Lhe powerful stimuli offered by 34 / 18. v\lhat we wish to 
ascertain, however, is the extent to which investment desicions react 
to changes in factor prices, anel whether Lhis would have a discernible 
effect on Lhe capital/labor ratio . ln oLher words, we are concernecl 
wiLh the elasticity of factor substituLion. ln policy terms, can the 
prices of capital anel labor be considered as econom ic policy 
variables? 

It is o[ inLercsL, Lherefore, Lo analyze Lhe choice of Lechniqucs by 
the new industrial enterprises being installecl in the Nonheast. For 
this purpose, we examine the hypoLhesis Lhat en trepreneurial 
clecisions respond to changes in Iactor priccs by selecLing Lhose 
production techniques which will maximize profiLs, given the 
prevailing system o( relative prices. 
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5 . 2 - The Mechanism for Financing Projects 

A point system is employed to determine the participation of 34/ 18
[inancing in industrial projects approved by SUDENE. Projects are
ranked in five priority categories designated by the letters A, B, C, 
D, anel E. These correspond, respectively, to the following share of 
34/ 18 financing in total project investment: 75, 60, 50, 40 anel 
30%, 111 Project ranking is undertaken by re[erence to a points
syste111 which atu·ibutes weights to a se,·ies of project characteristics.
The criteria embodicd in this system in 1969 are shown in Table I.
The numbers of points given for labor absorption are calculated 
using the formula

where

1.250
D. 

+ .025 E (1)

D. the ratio between total investment per man anel the valuc of
highest minimum wage in Brazil 

E the number oí direct jobs createcl by the project

Denoting total investment as K, the number of elirect jobs
createcl L anel the highest minimum wagew, then equation (1), for
a given number of points Z, may be expressed as 

1.250 w. � + .025 L = Z (2)

lf the values K/L anel Z are establisheel, equation (2) above will
give L as the solution. :.!O 

Assuming tlrnt the ratio K/L represents the technology useel, what
is intenelecl as an incentive to labor absorption becomes a stimulus 
to Iarge production units since the sarne number of points may be 
obtaincd whateve1· the value of K/ L, provieleel the size o[ the 
cnterprise measured by L, is not [ixed. 

10 Scc MINTER/SUDENE, foce11/ivos Fisl'ais l! Fi11m1ceil'os /1ara o Nordeste, 
p. 37. 
:.!O Formula (1) is 1ha1 mcniioncd in /11ce11 ti1•os Fiscais e Fi11a11ceiros para o 
Nordeste (MINTER/SUDENE), whilc formula (2) is a purcly fonnal 
moclifica1ion of (1) . Thc purposc of this rcformulation is simply 10 clucidatc 
o,u of 1hc conscqucnccs arising from SUDENE's use of 1hc formula. 
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Table I 

Point System for Determi11ing the Fina11cing Scheme of 
lndustrial Projects Approved by SUDENE ª

Type o[ Project 

Projects in the capital goods anel basic 
intermediate goods sectors 

Projects in the consumer durable goods 
and textile sectors 

Projects for import substitution or 
export of at least 40% of total ouqmt 

Projects having over 80% of total raw 
anel intermeei iate materiais purchasecl 
in the Northeast 

Projects having over 50% o( total raw 
anel intermeei iate materiais purchasecl 
in the Northeast 

Projects locatecl in Maranhão, Piauí 
and the Territory of Fernando ele 
Noronha 

Projects locatecl in Rio Grande cio Norte 
a ncl Sergipe 

Projects located in Ceará, Paraíba, 
Alagoas and Minas Gerais (where SUDENE 
has jurisdiction) 

Projects in which the share of labor in 
total value adclecl is at least 25% 

Projects for relocation ancl/or 
moclernization o[ existing plants to 
increase productivity 

Projects with cliversifiecl equity 
ownership (empresas de cajJital aberto) 

Projects having employee profit-sharing 
provisions 

N.º o( Points

20 

10 

10 

15 

10 

25 

20 

15 

5 

5 

5 

5 

Sourcc: l\lINTER/SUDENE, Departamento de In<.lus1riali1.ação, l11cc11livos 
Fiscais e Fillanceiros para o Nordeste (Rcciíc, 1969). 
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Baseei on the final number of poinls obtainecl, the project is 
than ranked in one of the five categories mentionecl above as 
follows: 

50 points or over A 
40 to 50 points B 
30 to 40 paints e 

25 to 30 points D 

less than 25 points E 

Projects locatecl in Recife, Salvador, anel their respective 
neighbouring 1111micipios are restrictecl to the B category of priority. 
Furthermore, SUDENE, "considering other aspects o( 'essentiality', 
especially the type of procluct involvecl, locational factors, anel the 
availability of Article 3•1/ 18 funds", !!lhas the power to grant up 
to 10 aclditional points or clecluct up to 15 paints from the total 
number awardecl lo any project. 

5. 3 - The Cost of Capital

An accounting item termed "capital remuneration" is inclucled in 
the project proposals submittecl for SUDENE approval anel 
is conventicnally set within the range of 12% per annum. However, 
no legal liability is incurrecl by the enterprise for the payment of 
the corresponcling diviclencls since 34/18 participation in equity 
normally takes thc form of nonconvertible preferrecl stock. ln many 
cases, the by-laws o[ lhe corporation which is to manage the 
unclertaking stipulate that cliviclencls in excess of the 12% be 
distributccl in the same manner for common anel preferred stock. 
Nalurnlly, this is one of the factors which has a direct bearing on 
the clegree o[ risk imputecl to the project both by the entrepreneur 
who invests his own resources in it anel by those who invest their 
344/18 tax savings. 

The price of capital investecl in approvecl projects clepends on 
the relative shares of own anel borrowecl capital on the one hancl 
anel 34/18 funcls attractecl to the unclertaking on the other. It is 
useful Lo distinguish between the two capital markets which coexist 
in this case: that of private capital as it normally funcions in the 

2t l\fINTER/SUDENE, 1"et:11tivos fiscais e Fi11011ceiros paro o Nordeste, p. 48. 
Tr:islatcd írom the Portngnese origin:il. 
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counlry, and Lhe "captive" capital market creaLed by Lhe 
introcluction of fiscal incentives for use in specifiecl arcas ;md 
sectors o( activity . Given Lhe special nature o( the 34/18 market, the 
cost of capital in it may be considercd lower, since it is subsidized. 
From this point of view, the subsLitution of 34/18 funds for own or 
borrowecl capital is always advantageous. 1t is therefore up to the 
entrepreneur to utilize 34/18 fumls to Lhe maximum permitted by 
the point system acloptecl by SUDENE. 

5. 4 - The Choice of Technologies

Projects submiued to SUDENE are generally prepared by specialized 
firms well acquainted with the point system, the general 
characteristic� of project evaluation procedures and the alternative 
financing schemes available. lt can be taken for granted that 
entrepreneurs and industrial consultanls will seek LO maximize 
pro[its in formulating industrial projects. 

But what is the nature of this maximization? Anel what are the 
variables that theoretically influence entrepreneurial decisions? 

First of ali, it should be noted that the data used in the 
present study are drawn from industrial projects already approved 
by SUDENE . These estimates reflect the economic expectations 
held by entrepreneurs rather than actual production experience. 
Moreover, the project data may contain cenain imentional 
distonions in order to conform more closely to the criteria adopted 
by SUDENE. 

However, these factors are unlikely 10 produce serious 
distortions in the variables we propose to analyze here. As already 
observed, the cost of capital depends on thc com position o[ 
investment financing and the relaLive sharc of 34/ 18 (uncls. 
ln turn, this share is determincd by the number of points 
grnntecl to Lhe project by SUDENE. The cost of labor can 
be takcn as given if it is assumed that an individual 
project does not significantly alter Lhe local demand for labor. 
Alternatively, the minimum wage may be used to indicate labor cost 
although this is a cruder measure. Fi1rnl producl prices, as well 
as the cost of raw materiais, intermediate inputs and other inputs, 
are based on prices leveis prevailing at the time of project 
formulation. Although substantial variations may well occur before 
project implementation, there is no way to allow for these changes 
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in the presem paper. Total investment, labor force anel input 
requirements are naturally relatecl to expectecl output leveis. 
vVhether or not these are achievecl is not importam. Profits in any 
procluction activity ultimately clepencl on the threc groups of 
variables mentionecl above: procluction techniqucs, factor costs anel 
final goocls priccs. As the last two are deLennined by market forces, 
profit maximization will depenei on two remaining consiclerations: 
che amount of resources obtainecl through 34/ 18 channels anel the 
production methocls utilizecl. 

The partici pation of 3'1 / 18 funds i n total fi n ancing depeneis on 
the priority category to which the project is assignecl. This is 
determined by reference to the very general criteria o[ thc point 
system. ln fact, given quite descriptive data, such as Lhe goods to bc 
proclucecl by the new plant, its Iocation anel the proportion of raw 
materiais anel seconclary inputs of regional origin, it b possiblc to 
make a fairly accurate estimale of the priority category for the 
project. Thus, a ruclc-of-thumb estimate of Lhe cost of capital can 
be obtained prior to the preparation of the project or even beforc 
Lhe fcasibilit y stucly is undertaken. 

There remains thc choicc of production techniquc. vVe assume 
the existence of a procluction function common to the cliffercnt 
plants in the sarne industry, that is, a function which describes the 
range of possible factor combinations at the projccts levei (with due 
auention to the properties dcfinccl by neoclassical theory). If, in 
aclclition, we assume final goocls prices are given, it can then be 
inferred from thc axiom of profit maximization that choice of 
technique will depenei on factor prices. That is, firms which obtain 
their capital at a Jower cost than othcr finns shoulcl aclopt more 
capital-intensive techniques. This, in fact, i5 the fundamental 
hypothesis of the prcsent analysis. 

The economeLric analysis which follows explores the 
possibility of changing rela tive factor costs in orclcr to influence the 
choice of Lechniques. ln princip!e, this is feasible, since the cost of 
capital, at least in the projects approvccl by SUDENE, depeneis on 
the cri teria for graming financing. ·we also see to establish which 
branches of inclustry offer the greatest scope for the substitution of 
more ]abor-intensive techniques . ,ve recognize that many elements 
other than relative costs doubtlessly influence the choice of 
techniques. The presem paper is intenclecl simply as a contribution 
to the analysis of this subject. It is hopecl that the results reporteei 
below will be relevant Lo che fonnulation of regional growth 
strategy anel broader analyses of the Northeastcrn "problcm". 

213 



5. 5 - Assumptions Adopted for the Production Functions

In the present study, a logical structure cornmonly usecl in 
cross-section analyses is assurnecl for the production functions clerived 
frorn the new industrial projects approved by SUDENE. 

Instead of industries, incliviclual enterprises in the sarne industry 
will be used as the unit of analysis. Furthennore, since project data 
are utilized, each represents a paint on an ex-ante production 
function. This, by dcfinition, will always be the sarne for ali 
enterprises since, in principie, each one has access to the sarne set 
of techniques. As the data we use theoretically map out the ex-ante 
technology (in our case, at the individual enterprise level) 
aggregation problems are avoided. :?� In addition, the use of data on 
individual firrns allows as to draw more clirect inferences concerning 
the effects of relative factor price changes. In essence, we are 
testing an hypothesis comrnonly postulated at the aggregate leve!, 
anel thus depenclent of the validity of aggregation theorerns, in a 
context where these are o( little rnethodo!ogical importance. 

Therefore, if clifferent firrns have chosen clifferent points of 
the sarne procluction function as thc result of differences in the 
relative factor prices, we would ex pect new manufacturing units in 
the same industry to show Lhe sarne hehavior. On the other hand, if a 
given (unction is considered the geometric locus of the efficient 
points of production, the theoretical existence of an optimal 
production unit, representative o( a set of such plants, can be 
postulated. That is, prior to the installation of an enterprise there 
is an ex-ante technology. It also follows that if new manufacturing 
units encounter different relative prices at the time of installation, 
they will opera te at different points of he sarne producion function, 
according to the maximization rationale. 

Although rather uncommon, the ernployment of microeconomic 
data appcars to be perfectly valid. Indeed, as J. B. Edwards anel 
G. H. Orcutt have shown (though in a diHerent context), empírica! 
estimates of the parameters of a function are more reliable when 
statistical operations are pcrformed with less aggregated data. zi 

22 It is intcrcsting to note that cven for aggrcgation s1111lics the ex-m1te 
tcchnology <locs not prcscnt aggrcgation problcms. As Fishcr observes: "For a 
'putty-clay' technology such as analyzc<l by Johanscn, thc aggregation problem 
csscntially involvcs thc ex-post tcchnology". F. l\f, Fishcr, "On thc Existcncc of 
Aggregatc Production Functions." Eco110111t!trica 37 (Octobcr 19Ci9): 554. 

23 J. B. E<lwar<ls an<l G. H. Orcutl, "Shoul<l Aggl't!gation Prior to Estimation 
Bc thc Rulc?" Tht! Review of Eco110111ics a11d Statístics 51 (Novembcr 1909): 
409-430. 
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The main reason given for the nonuLilization of microeconomic data 
by these authors is their scarciLy. 2� Nadiri, among others, expressly 
suggests the use of microeconomic ela La for estimating procluction 
functions. 20 It shoulcl also bc notecl that "best practicc" in the choicc 
of factor proponions is more readily observcd at the microeconomic 
levei, whereas it is possiblc to infer only "a,·erage pracLice" from 
Lhe aggregate data. 

5.6 - The Data 

The data used in this sLucly are drawn from thc new industrial 
projects approved by SUDENE during the period 1962-April 1970. 20 

The relevant variables are: capital (K), clefinecl as total investment 
in each project at constant 1969 prices, anel labor (L), measurecl by 
thc cost o( the total labor employecl. 

Since these esLimates may be ahered as the result of crrors in 
Yariables, lel us firsl analyze this possibility. The existence of 
measurement errors is quiLe plausible in view o( the financing 
mechanism adoptecl by SUDENE. 1n fact, it woulcl be quite possible 
Lo reclucc Lhe cost of capital by substituting 3,J/l 8 resourccs for 
own or borrowecl capital beyoncl the limits sei by SUDENE - for 
inslance, by ovcrcsLimating total invcstment. Similarly, if a project 
has a high capital/labor raLio whcn initially formulatecl anel so runs 
the risk of being awardecl fewer points, the1·e is an incentive to 
unclerestimatc total invesLmcnt. Subsequently, once the project is 
approved, che firm can requesL thaL the amoulll of total invcstmen t 
be revisecl by alleging that implcmcntation costs have since risen. 
Thus, although we recognizc the possibility of such bias, it is 
clifficult to determine beforehand the clirection it will take. Of 
course, Lhe inciclcnce of thesc illcgal pracLiccs clcpends on Lhe 
efficiency of SUDENE in analyzing projects anel supervising their 

2� "Howevcr, a more importam rcason may bc 1ha1 suitablc micro data nrc 
much more scarce 1han macro dara, anel th:11 wc are 1101 skilled in collccling 
micro data anel using it (sic) wi1h micro moclcls." lbicl., p. 410. 
2r. M. Ishaq Nadiri, '"Some Aproachcs 10 lhe Thcory and ;\[cas11rcmc1!l o[ 
Total Factor Prod11c1ivi1y: A Sun·ey," }011n111l o/ Eco110111ic Lilrral11r� 8 
(Dcccmbcr 1970): 1135-!!7. 

!!O On lhe rncthodology :idoprcd 10 obtain data for 34/ 18 industrial projccts, scc 
David E. Goodman :ind Roberto Cavalcanti de Albuquerque, h1re,1li11os ,1 
l11dmlriali:aç,1o e Dcsc,1voltJinum10 do Nordeslc, Relatório de Pc.�quisa, n.0 20 
(Rio de Janeiro: 11'.EA/INl'ES, 19i·l), pp. llii-9i. Also sce ln. 16 abovc. lt 

sho11Jd bc observcd 1h:i.1, duc 10 the Jack o( sufficicnt dara for sorne of thc 
projects, lhe numbcr o[ new projcc1s considcrcd (426) i5 lcs.s 1ha1 rc(crrcd 
10 in scction 3. 2 above. 
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subsequeut implementation. 27 Available data on employment anel
wages may also present errors but, as in the case o[ capital, there is 
no way to determine their direction anel significance. 

5. 7 - Definition of Variables

The variables are clefinecl as follows: 

K capital (total investment) 
L total labor employed (number of jobs) 
w _ average annunl wages (inclucling social security charges) 

Y annual net value added (depreciation excluclecl) 

r rate of reLUrn on capital, clefinecl by the expression 

r =
Y - wL 

K 

.,,. _ cost per unit o( capital investecl, represented by 

n, (K - F
rp

) + a2 Frp 

]( 

where F,r is the own capital employecl in financing total 
investment. 28

27 Another source aí errar in the variahle "'capital" may he thc cxistence of 
different brokeragc rates, hoth ovcr time and for individual projects, for 
attracting 34/18 funds. lt is known that these rates are gcnerally includcd, up 
to the limit aí 5%, in thc total invcstment cstimatcs preparcd at the projcct 
levei. However, actual ratC5, panicularly in recent ycars, have usually excecdcd 
this pcrccntage and also vary substantially in a markct which offers great scopc 
for discriminating hetwcen projects enti1lcd 10 thc hcncíits of 34/18 rcsourccs. 
Howc,·er, it would bc diíficult to consider ali thcsc possihilitics in lhe prcsent 
s1udy. 
2R For approvcd ncw industrial projccts thc !harc of O\\ln rcsourccs in 
projcct íinancing avcragcs 23% and that oí 3·1/18 funds 43%. 
Hcncc, loans account for approximatcly 34% of thc total financing 
(14% írom BNB) . Sincc 1hcsc loans, panicularly 1hosc 
gr:rn1cd hy BNB, are frcqucntly oh1ained at negative real intercst rates, wc are 
jmtiíied in êonsidering thcm as an altcrnative íorm of capital subsidy. 

Givcn the difíículLy of cslimating thc costs oí capital financing, wc havc choscn 
thc dual classiíication "subsidi2ccl c:ipital" (K-F,,) anel "nonsubsiclizccl capital" 
(F ,rl . Thc parnmclcr a, is thcrcfore an avcragc, rcílecting thc approximate cost 
of comhining funds from dilfercnt sourccs. Thc variahlc r is dcfinccl to includc 
lhe remuneration of both "own capital" anel "ou1sidc capital" considcrecl as 
"quasi-rcnt" of thc projccts. Sincc thc íunctional paymcnt to capital cxcecd this 
"quasi-rent" by a widc margin, they can bc takcn as a mcasurc o( thc coH o[ 
capital, 
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\-Vith respect to the parameters a1, a�, the values . 03 anel . 15 
were finally selected. Despi te the apparent arbitrariness of this 
choice, it may be clefendecl on the following grouncls: (i) this pair 
yielclecl results very similar to those obtainecl when using the rate 
of return to capital, r, which implies thc same rationale is usecl to 
equalize productivity anel prices; (ii) the results for other alternative 
pairs are not far removed from those obtained for the constants of 
this analysis; anel (iii) the figure . I 5 corresponds to the shaclow 
price or opportunity cost of capital in the Northeast calcula teci in 
an inclepenclent study which utilizes the same 34 / 18 project data. �0 

5. 8 - Estimation Method

The procluction function estimated for cach industrial group shown 
in Table 2 30 is the CES 31 developecl by Arrow, Chencry, Minhas 
anel Solow: 3� 

Y = -y / li JCP + (1 - li) 1,-p } _,,,, 

As is well known, this function fulfills the general requirements of 
neoclassical procluction functions. ln effect, the efficiency 
parameter À denotes alterations in the procluct for given quantities 
of factors K anel L; the distribution parameter a determines the 
clivision o[ the product among the factors; �L measures returns to 
scale (being equal to one when return are constant) ; anel p is the 
measure of substitution among factors, following the formula 

u = 1/ (1 + p)

This last para meter, by virtue of its importance to this study, 

(3) 

meri ts aclditiona! clarifirntion. It may be taken to be a measure of 
the degree of ease of substitution among the factors, or, alternatively, 
as an inclex of their similarity from the technological point of 

�" Sec Eclmar L llacha, Alolsio ll. :\ra1\jo, J\lillon ela J\la1a anel Rui Lyrio 
Moclcncsi, Análise Goticmnmentnl rir. Projetos de Investimentos 110 Brasil: 
Procedimentos e Recome11dnções, Relatório de Pesquisa, n.0 1 (Rio de Janeiro: 
lPEA/INPES, 1971), pp. 93-96. 
ao Thc classiíica1ion by branch oí incl11s1ry is that commonly nscd hy 1hc 
Fundação Ins1i1u10 Br-..tsileiro de Geografia e Estallstica (FlllGE) for lhe 
prcsentation of national statistics . Thesc ind11s1ry groups are dcíined 10 includc 
an adequate number of projccts in cach wi1ho111 aggrcgating dissimil:ir scctors. 
31 I'unction (3) is capablc oí rcprcsenting any tcchnology with a cons1ant 
clasticity of subs1i1111ion. lt inclucles as special cases the Cobh-Donglas �unction, 
with unilary clasticity oí substilution, as wcll a� functions of thc Lcon11cf 1ypc. 
in which this valuc is equal to zero. 
32 K. J. Arrow, H. n. Chcnel"')', n. S. Minhas anel R. i\I. Solow, "Capital Labor 
SuhslÍlution and Economic Efficiency," Thc Rn1iro, of Eco110111ics aml Stntistics 
43 (August 1961) : 225-50. 
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view. 33 Furthermore, the supposition that the elasticity of Iactor 
substitution is grcater ex-n11te than ex-post appears plausible. This 
accords with casual observation, which usually casts doubt on the 
feasibility o( substitution in the case o[ already installecl 
procluction units, aml emphasizes the various possible factor 
combinations available al the project levei. Even where equipment 
can bc usecl to procluce the same product, there are likely to be 
differences in technical speci(ications, priccs, etc. 3·1 

Various proceclures for estimating function (3) can be usecl, 
though they usually involve sim pie combinations of basic equations 
cleri vecl from (3) , such as 

anel 

K ôLog -
L 

= u log (---) + u log
I õ 

w 

r 
(4) 

Y = "f {iKv + (l-6) LP} _,, (S) 
.. 
p 

Parameters o anel li are estimated using equalion (•1) . The values 
obtainecl in (5) are then substituted to obtain the remaining 
parameters. 

Estimating o with equation (4), where ,· is the cost of capital, 
gives unbiasecl estimates of this parameter, even if the returns to 
scale are not constant but vary with output. 35 Estimating the 
remaining CES parameters by means o[ equation (8) depeneis on 
capital anel lahor not being correlated with the residual. Although in 
the majority o[ past studies this has not been plausible, this 
hypathesis here follows clirectly from the maximization pl'inciple 
since the entrepreunenr must first decide the levei o[ factor 
utilization. 30 The estimates given below are clerived from equations 

33 Scc �I. Brown, 011 tl,e Thcory o/ ,\fcasurcmcnt o/ Tulmological Cha11gc 
(Cambridge: Thc Univcrsity l'rcss, 1968), p. 17. 

3� Considcralion of thc possihlc diífcrenccs hctwcen 1hc cx-n11tc and cx-post 
clas1ici1y of substitmion has Icei 10 1hc clcvclopmcnt of thc so-callcd "putty clay" 
modcls, originally claborntcd by L. Johanscn in "Suhstilution versus Fixcd 
Produc1ion Coc[licicnts in thc Thcory o[ Economic Grow1h: A Synthesis," 
Eco110111ctrica 27 (April 1959): 157-76. S11hseq11cnt s llldics ha\•C becn maclc by 
E. Phelps, "Subsútution Fixcd Proportions, Growth and Distrihution," 
luternational Eco110111ic Rcvino 1 (Scptcmbcr 1963): 265-68, anel R. Sollow, 
"Substitmion and Fixed l'ropor1ions in the Thcory of C:ipital," Review o/
Eco110111ic Studics 29 (Junc 1962) : 207-218.

n� Scc Da\'id Soskice, "A Moclification o( the CES Procluction Function lo ,\llow 
for Changing Rcturn to Scale 0\'Cr thc Func1ion," y1,,, Revicw o/ Economics a11d 
Stntistics 50 (No\'emhcr 19GB) : H6-48. 

30 Sec Marc Ncrlo\·e. "Rcccnt Empirical Stmlics o( thc CES and Rclatcd 
l'rod11c1ion F11nc1iom," in Tl,e Theory a11d E111pirical A11alysis o/ Produc/io11, 
cd. Murray llrown, Studies i11 /11comc a11d Wealtl,, vol. 31 (Ncw York: National
Ilurcau of Economic Rescarch, l!l67) , p. 107.
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(4) anel (5) by means of the least squares method. Alternatively, thc
parameter can be estimatecl by means of a nonlinear mcthod, such
as that proposecl by Kmcnta. 37 However, assuming mcasurement
crrors in thc variables, this methocl produces particularly poor
rcsults, as ably demonstra teci by Griliches and Ringstad. 38 

Other nonlinear estimation mcthocls could be usecl. Howcver, 
the arguments presenteei by Griliches anel Ringstacl are pcrsuasive. 
Although they do not prove that clircct �onlincar estimation presents 
thc sarne problems observed in Kmenta's version, they argue that 
thc criticism notccl abóve also applies to estimates of curve 
parameters such as p since, in the majority of case, the two mcthocls 
yielcl similar results. 30 

5 . 9 - Results of the Analysis 

One of the conclitions rcquired to obtain consistent estimates of the 
paramcters with thc least squares method is that the inclependent 
variables bc measurecl without error. lf this is not the case, it can 
be shown that such estimates are biascd downward. 

The results shown in Table 2 talce this possibility into accoum: 
in part A of Table 2, the results obtaincd when assuming the 
absence of measurement enor are given, whilc in parts B anel C 
this premise is rcmoved. 

It is unnecessary here to unclertakcn a detailed discussion of 
cconomctric problems involvecl in the estimates presentcd. 40 

Suffice it to say that, assuming errors in variables, the estimation of 
parameters by simples regression can follow either the classical 
methocl (which postulates a priori knowleclge of the ratio of the 
error variances and, moreover, is linkecl to the hypothesis that the 
error terms are normally clistributecl) or the method of grouping 
variables. ln view of the restrictivcness of the former, the second 
methocl was acloptccl following thc 1-Valcl anel Barlett versions. H 

ln the first of these versions, it is clemonstrated that where the lower 

37 J. Kmcnta, On Estimaticm o/ the CES Production Fw1ctions, Papcr n.0 

6410 (Unh•crsity oí Wisconsin, Social Systcm� Rcscarch lnstitulc, Octobcr 19(H). 
Citcd by Ncrlo,•c, p. !05. 

38 Z. Grilichcs anel V. Ringstad, "Enor in thc \lariablc Bias in Non-Lincar
Con1cx1s," Eco11omeh"ic 38 (l\farch 1970) : 368-70. 

ao l bid., p. !170. 

◄n On mch problcms, scc J. Johnston, Ec,momrtric Methods (Tokyo: Kogakusha
Co., 1963), pp. 148-75. 

41 Ibid. 
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Table 2 

Estimates of ElasticiLies of Substitution mul of Capital Re1111111cration 
in Nc:w Industrial Prvjects Approvccl by SUDENE ª 

lmlm.uu.1I Grour, 

Nonmcta11ic 
Mincr:.1ls 

Mcwllurl!)' 

Machíncí) and 
Ekc1ric.tl .inJ 
Tr-Jn'ipon EL1uipmcn1 

Wm-.J 
and 
furn11urc 

P-J!"=r 
and 
C·.1rdbnJtd 

Chcmic,h.. Plas1ics 
and 
Ph.:1rma1.--culi�al 

ProJui:h 

T 01i1Cli and Clothin� 
and 
Foolwcar 

FooJ 

and 
n�cr:.ap�s 

Rubbt-r. Lca1bcr 
rroducl-1. T ob3CCO 
:ind 
Misccll,1ncous 

A 

.120J.II 1 
KS!!-18 

,1 O.Sll 

( .116771 1 
" .71858 

.707 

1 .1894')1 ( 
.60J66 

.829 

. ' �SW2J ( 
.76692 

090821 
88107 

.8881 

1 )0711 
.81115 

1'281 

.078601 
1,()641 

.9718 

215171 
695-'4 

-

J .598 .9545 

( .253691 ( .26)611 
" .81-'49 .61862 

.6:?0 .97HU 

. ( 
115291 ( .074781 
.94529 .64118 

.S29 .'i!S.22 

" ( 114611 ( .07376) 
19361 .68226 

-
,1 .b:?M 9550 

( .11982) ( .082)0) 0 .93189 84029 

J .775 ,901 

• ( .13229) ( .15059) 
.K6l20 1.011 I 

' .501 ,8141 

li 

H' R' r. 

2.lOOl!S 1 S94� 
H771 .57.\JJ 

.91!<9 .Sl95 

1 15592 2 00907 

)111>6 45579 
11661 .SJ92 

1.54080 Ul8SI 
.l48Sl 610'I 

.8705 .6109 

I -1:?K:?-I :!.08132 
.26617 ,)0)26 

.8)95 .ll05 

1 6)756 2.8100) 
.)51HU .22471 

,8489 .6678 

2.22511 J.J.1792 
.4:!'165 .-17112 

.9132 ,6855 

l..16552 1.2864.l 
15544 A7J8U 

.H984 ,6997 

2.81003 1.7JH89 
)6631 ,53118 

,9805 .541) 

1 92808 2.37350 
.47SJI .48959 

.8996 .6047 

Suurc: IPEA SUOENF. rt"\C:uch on indu11lriali1..11ion oí1t,c Northt.J,1 1sec ín 26). 

e 

1.89567 1.48322 

- -----

80�') .5515 

1.90)14 1.74988 

.8165 5050 

1 5)074 Ul510 

.7849 .SOll 

1.611189 2 21059 

.7512 .5283 

1.51014 2 55914 

.7196 5831 

2 06078 1 41789 

.8165 .6047 

2.-14866 1 4226R 

,k2l6 .1.078 

2.46674 1.749'H 

.8276 .5215 

1.75948 2 25288 

. 7H1)t) .5536 

N • oí 

PrOJC'c:15 

56 

4) 

55 

:!.? 

19 

)6 

66 

57 

72 

AII ,lorc paramclcr-. are signilici.lnl ai �" ... Tht? num�n in brncl.i:1!\ nrc lht? �1;1nJ11rJ-crros oí C>lim.itc 
oí 1hc CO(fficicnls. t=or lurlhcr cl;1,,ific;11ion, KC thc lc:\I. 
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limit of the distribution of the difference in the averagcs of thc 
groups of variables (in groups of two) exceeds zero, in absolute 
value, the parameter estimates obtainecl are consistem. ln thc 
second version, given equally spaced values of the inclepenclent 
variable, the sampling variance is minimized, for givcn error 
variances, if the observations are cliviclecl into three groups anel 
only the first anel thircl used, following a formula analogous to 

that of \,Vald. Even superficial analysis of the results immecliately 
rcveals great clisagreement between the estimates obtained according 
to the clifferent sets of hypotheses. Appreciably higher clasticities 
of substitution occur when the hypqthesis of errors in variables is 
introduced. However, speculation as to which set of parameter 
estimates is more reliable is pointless. 1t is true that the presence of 
errors in the variables was notecl as a real logical possibility but 
we have no means of evaluating Lhe naturc of these errors in 
empirical terms. Any juclgment in this respcct woulcl neccssarily be 
a priori. Nevertheless, onde conl usion emerges strongly from the 
results obtainecl, namely, e11t1·epn:1u:11rs react lo clia11ges i11 relative 
prices. \•Vhile it is not possible to determine the magnitude of Lhis 
response with great precision, its clirection can be establishecl as well 
as its "pessimistic'" anel "optimistic" limits. The latter correspond to 

the values obtainccl on the hypothesis that measurement erros in 
the variables are absent (part A of Table 2) or presem (parts B and 
C), respcctively. 

Given the concept of thc elasticity of factor substitution - the 
percentage change in the K / L ratio gi\'en a J % change in rela tive 
prir.:es - the estimates presented in Table 2 clemonstrate that, in 
principie, it is possible to influence the choice of tcclmiques by 
modifying relativc prices. However, Lhe results obtained fail to give 
a clear indication of the sectors most amenable and responsive to 
such intervention. Nevcrtheless, if we accept the validity of a 
criterion baseei on the estimation methods usecl, the problem can 
be resolvecl. The methocl of estimation which assumes errors in the 
variables produces cruder cs�imates than the least squares method. 
Consequently, it can be argued that estimates obtained by this 
latter methocl, though possibly biased, provide a more accuraLe 
inclication of the relative magnitude of the elasticities of 
suhstitution . ln Lhis connection, we may note that the relative size 
of the elasticities of substitution obLainecl when assuming no 
measuremem errors accords with expecLations baseei on knowledge 
of the respective inclusLry groupings anel common sense. That is, 
high elasticiLies of substitution in "Foocl anel Beverages" anel low 

221 



elasLiciLies in "Machinery and Electrical and Transport Equipement". 
Some acklitional evidence whid1 also recommends this criLerion is 
the facl that the Spearman correlation coefficient between the orcler 
of elasticities obtained for the parameters estimated assuming absence 
o( measurement errors anel the oreler of average K/L ratios is equal 
Lo . 518, signi(icalll at the 10% levei. This indicates that the 
substituLion of capital for labor is more intensive in Lhose industries 
where the technological similarity between the procluction factors 
is greater. 

'\ViLh regarel to the intensity of the reaction to factor price 
changes, if we aelmit the Possibility of measurement errors in Lhe 
variables, Lhen the conclusion will almost certainly be different. 
Since parameLers obtained by minimum least squares meLhods are 
biased clownwarels given the presence of errors in the variables, 
the intensity of this reaction will in tum be underestimated. 
Although it is impossible to establish the exact degree of 
unclerestimation, it is unlikely to be low in view of the substantial 
elifference between the parameter estimates obtained accorcling to 
the alternaLive hypotheses. 

The values obLained by estimating thc returns-to-scale 
parameter, �l, calculated by introelucing the values a anel a (given in 
part A o( Table 2) into equation (5), are inclucleel in Table 3. 
This proceclure was not followed for pairs of other o anel a sincc 
there is no way to juclge which results are best anel also because the 
intention was to obtain reliable estimates of the rela tive values of 
a anel a. ln Lhis case, the returns to scale may be considerecl Lo be 
pracLically identical for ali industry groups, wiLh the exception of 
"Textiles anel C!othing" 42 and "Machinery anel Electrical anel 
Transport Equipment". ln fact, it appears valiel to accept the 
absolute values observecl anel assume that constant returns to scale 
prevail in nearly all groups of industries, except the !ast three 
mentionecl abovc. EstimaLes of the parameter a, which measures 
capital remuneration, show great variation. Still, if the values 
observecl for Lhe projects are consiclered as the best availahle 
approximations, the estimates o( a is about .66. The implications 
of the 34/ 18 program for income elistribution anel thc ex pansion 
of the consumer market in the light of this resu!t are too obvious to 
require funher comment. 

�� Thc rcturns 10 scalc ohservcd in Ih is industry group probably rcncct the 
prcscncc oi projcc1s for mcdium-size clothing finns, which utilize labor 
intcn.sh•cly, and modem textilc-producing uni Is, which are relativcly large in 
size and use 1cchnologic:1lly advanccd produc1ion mcthods. 

222 



Table 3 

Eslimates of Relurns lo Scale ín Industrial Projecls Approved 
by SUDENE a

Industrial Group /1 R' N.º of Projccls

Nonmetallic Mineral� 1.1586 
( .0796) .7390 56 

Machincry and Electrical and 2.4507 
Transpor! Equipmcnl ( .1627) .8162 55 

Wood and Furnilurc 1.1586 
( .1529) .7414 22 

Paper and Cardboard 1.9987 
( .1491) .9135 19 

Chcmicals. Plas1ics and .8311 
Pharmaccu1 ical Prod ucls ( .04016) .9265 36 

Tex1ilcs and Clothing 5.6375 
and Foolwear• ( 3095) .8382 66 

Food and 13cveragcs .0357 
( .0785) .7207 51 

Rubbcr, Lealhcr Products. 1.0702 
Tobacco and Misccllancous ( .0548) 8444 57 

Source: 1 PEA/SUDENE rcscarch (sec fn. 26). 
• AII paramcters signiíicant at 5°/0. 
• The cxccssi,·cly high ,·alues for 11 in --Tcx1ilcs and Clothing and Footwcar"

are mainly due to thc high dcgrce of tcchnological dualism in 1his sector. 

6 - SUGGESTIONS FOR A REVISED DEFINITION 

OF THE INDUSTRIALIZA TION POLICY 

Finally, we consider the implications of the present analysis for the 
reclefinition of incluslrialization policy in the Northeast in lhe 
seventies. Evcn a restrictive interpretation of the results obtainecl 
suggests that enlrepreneurial clecisions on choice of techniqucs 
react to changes in lhe relative factor prices. Correspondingly, it 
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shoulcl be possible to modify the capital-intensive character o[ the 
industrial development process by raising the cost o[ capital and, 
simultaneously, lowering the private costs of labor. This coulcl be 
achieved by reformulating the point system to eliminate the current 
discrimination against those industries having greater elasticity of 
substitution and therefore the potencial to absorb labor. 

The cost o[ capital coulcl also be raised if the ceilings on the 
share of 3,J / 18 (unds in investment financing were lowered. This 
measure is possibly indispensable, insofar as the diversion of tax 
credit funds into competing programs has reduced the supply o[ 
íinancing available to Northeastern projects. 

Reduction of the cost of labor to an enterprises could be 
achievecl, for instance, by revising methocls currently used to finance 
social security programs. These onerous charges are presently borne 
by the firm anel their removal or reduction woulcl be, in effect, a 
subsidy to labor absorption. 

The agencies presently administering industrialization policy 
could also adopt project assessment criteria which incorporate the 
suggested modification in relative factor prices . This would temi to 
reduce capital intensity anel accelerale industrial labor absorption, 
thereby modifying lhe functional distribution of income anel the 
personal income distribution with favorable repercussions on the 
regional consumer market. 

ln any case, we fully recognize that relative factor prices are 
only one element which determines the capital/labor ratio. 

Other forces undoubtedly influence entrepreneurial decision 
when selecting Lechnology. Nevertheless, it appears both necessary 
and opportune to revise present industrial policy. Although the 
poim system anel the incentive mechanism have stimulated the 
recent process of industrial growth in the region, seriom distortions 
have been introduced which could be corrected or altenuatecl. ln 
fact, SUDENE, in official documents, has revealecl its 
disenchantment with the efficacy of the inclustrialization program 
as a means o[ dealing with the problems it was intended to solve. 
Frequent reference is macle to the acute anel persistent urban 
underemployment anel the Iow lahor-absorption capacity 
demonstra teci by projects financecl with 3,J / 18 resources. However, 
these facts seem to be acceptecl with a certain amount of resignation, 
o[ten with the implication that GTDN anel the first generation of 
planners oí that agency were overly optimistic about the capacity 
of moclern industry to absorb labor. Thus, "the levei and nature of 
technological development, as well as the need for competitiveness 
in Northeastern industry, imply high capital intensity, reducing the 
possibility that industry will contribute significantly towards the 
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soluLion of the problem of uneleremployment anel 
unemploymenL". 4a 

From the very first, evaluations of the incenti\'e policy for 
regional inelustrialization have expressly recognizecl the limiteel 
clirect employment creation associatecl with projects financed with 
34/ I 8 funds. Similarly, the smali labor share in the value aclded of 
new industrial enterprises has been notecl as a factor inhibiting the 
growth of local markets. -1-1 It therefore appears probable that the 
Limicl attempts to modify industrialization policy resulLecl not from 
unawareness of the clistortions introclucecl, but rather from 
reluctance to recluce the attractions offerecl to potential investors. 
Such a recluction might induce potential investors to opt for 
investment opportunities in other regions or sectors equally 
favored by the mechanism of fiscal anel financial incentives to thc 
cletriment of the Northeast. This concern, certainly reasonable 
from Lhe regional anglc, may also have contributecl to the 
permissive anel ineliscriminately receptive altitude that 
characteriLecl project evaluation proceclures in the sixties. This 
point reinforces the position that any moclifications should embrace 
the entire system of fiscal incentives anel not be restrictecl to a 
unilateral initiative by a single regional or sectoral agency. 
Nevertheless, once it is grantecl that an incentive mechanism more 
favorable to elirect Jab01· absorption in industry is feasible, then 
it is cenainly the Northeast (where the problem of urban 
uncleremployment is particularly serious) which is ]ikely to be 
most affected . This is no without irony since it was precisely 
recognition of the capital-intensive nature of regional 
inelustrialization anel its consequent incapacity to absorb labor 
which has justifiecl - at least in part - the recent efforts to

channel consiclerable portions of 34/ 18 resources into other 
proeluctive activities in the Northeast anel other regions. 

4:t MINTF.R/SUDENE, 11' Pla110 Diretor de Dese11volvi111mto Eco116111ico e 
Social do Nonlt:ste, 1969-197) (Recife, 1968), p. 93. Tr:msl:tted from the 
Porluguesc original. 
-1-1 lhi<l., p. !í9.
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MACROECONOMICS OF BRAZILIAN 

URBANIZATION *

Hamillo11 C. Tolosa •• 

l - INTRODUCTION

As the economy reaches progressively higher income leveis, more 
anel more importance tencls to be given to the objective of cconomic 
growth, while the externai cliseconomies arising from this process 
tencl to be overlookecl. The Iarge metropolitan arcas absorb 
infrastrucwre investments at an exponential rhythm, 
cnvironmental pollution becomes more apparent, internai 
migrations accelerate, thus raising the indexes of urban 
uncleremploymcnt anel uncmployment, anel the distribution 
o( income deteriorates. Frequently the solutions are cleferred, 
or mere palliatives are sought for some of the more immecliate 
effects of thc acccleratecl urbanization. vVhen society anel 
government authorities become fully aware o[ the problem, the 
situation has alreacly reachecl crisis climensions. The corrective 
investments that then become necessary involve a high opponunity 
cost in terms o[ the very objective of economic growth. 

Clearly, these problcms represent only thc negative side 
o( the growth proccss. Therc also exist positive aspects. The large 
urban agglomerations offer conclitions favorable to technological 
innovation anel adaptation, to the emergence of new 
entrepreneurial activities and to cultural clevelopment. Some 
industries require that their plants be closer to the markets for 
proclucts and qualiíieel labor, anel others neecl to be Jocated near 
large financial centers. ln short, the efficiency of an urban center 

• This arliclc was first publishcd in Pesquisa t! Pla11t1jamtmlo Eco11ômico 3, 
n.0 3 (Octobcr 1973): 585-GH. 
• • The amhor wishes 10 exprcss his 1h:111ks for 1hc commcnts o[ ,\nnibal 
V. Villela, Josef Barat anel Hamihon N. Marques, who are clearly not
rcsponsiblc for any flaws remaining in the smdy. 

227 



is a relative concept depending on Lhe manner in which each 
cenler adcls cosls anel benefits to the urban systcm as a whole. 
As a corollary, any urban development policy must necessarily 
be clefined at the national levei. 1 

The empirical evidence of the last clccacles shows that the 
most noteworthy changes in the Brazilian urban system have 
occurre<i in the clistribution of city sizes. Only recently have 
the first signs of spatial dispersion begun Lo appear. 

The aim of lhe present study is to clescribc an explain the 
Lransformations through which lhe distribulion o( urban sizcs 
in Brazil have been passing. This stucly is also inlendecl lo 
conlribute lo the definition of the nalional urban policy. It is 
therefore fitting lo begin with a brief description of the 
factors that affect the size of a city. 

ln the urban size model, the city is considered an 
aggregate production unit, � as shown in Figure 1. 

TOTAL 

BENEFITS 

ANO COSTS 

f"! :lUR E , - Urban Size Madel 

..... 

N4 POPUL'ATION 

1 Sce H. C. Tolosa, "Polltica Nacional de Desenvolvimento Urbano: 
Uma Visão Econômica," Pesquisa e Plm1ejame,110 Econômico 2, n.0 1 Qune l!172): 
143-55.

2 The basic rclercncc Cor thc urban sizc modcl is \\1, Alonso, '"Thc Economics 
of Urban Sizc," PaJ,ers of lhe Regional Sdence Assodalion 26 (1971): 67-83. 
Also see H. W. Richardson, '"Optimalily in City Sizc, Systcms o( Cilics anel 
Urban Policy: A Sccptic's Vicw," Urban St11<lies 9, n.0 1 (Felmrnry 1972): 29-48, 
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On the horizontal axis is measured the urban population or 
city size. Thc curve OABD represents the long-nm total costs, 
anel CABE the long-run total benefits corresponding to each 
urban size. Point C defines the criticai minimum size beyond 
which an agglomcration begins to perform the urban function. 
To the lcft of C, any groupment woulcl incur only costs of 
agglomera tion. The points to the left of A illustrate thc types of 
problems founcl in maintaining small cities, which may enjoy 
the aclvantages of clecrcasing average costs, but are not yet able 
to generate a volume of benefits sufficient to cover total costs. 

From the pl'ivate point of view, the locational clecisions of an 
individual or firm are baseei on the average costs incurrecl 
and the average benefits obtaineel in this city. For society, 
however, the costs anel benefits brought to the city by a new 
inhabitant are measurecl in marginal terms. This diffcrence 
between net social benefits anel net private benefits can be 
expressecl as: (MB - MC) - (AB - AC). 

At the sizc levei N 1, the marginal cost (MC) cquals the 
marginal benefü (MB), maximizing the difference between total 
benefits anel total costs. Assuming, for example, that the benefits 
of agglomcration can be measured exclusively in terms o[ urban 
product, anel that the cost curve excludes the expenclitures on labor, 
then N 1 defines the urban size that maximizes the local 
contribution to national procluct. Yet, as Alonso argues, from the 
point of view of the individual, the optimal size would be N3, 

since at this levei the clifference between the average product anel 
the average cost, i.e ., Lhe available incarne per capita, is 
maximized. 3 

The net social benefil becomes negative for any city larger 
than N1. Still, for the individual, even Lhe sizcs between N 1 anel N4 
are acceptable, though seconcl-best since the average benefits (AB) 
surpass or equal the average costs (AC). Point B corresponds to a 
size limit beyond which the city becomcs unfeasible in social 
as well as in private terms. However, as Hirschman suggests, 
the cconomic agcnts may overestimate the externai economies 
generatecl by the large centers. •1 ln this case, the benefit curve 
woulcl be artificially cxtended along the broken line GH, 
clisplacing point B to B'. n It is quite possible that point B does not 
even exist, thereby giving rise Lo the mcgalopolis. 

3 A lonso, p. 71. 

·I ,\. O. Hirschman, Thc Strnlcgy o/ Eco110111ic Growtlt (New Hawn: \'ale 
Univcrsity Prcss, Hl58), p. 185. 

r. One nceds to distinguish l>ctwccn 1hc cxpccted bcncfiu and thosc actually
rcccivcd. It is quite possible th:it the cntrcprcncur, having rccognizcd that hc
commillcd an crror in forcsiglu, may try 10 rcformulatc his dccision by
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1t is a matter o[ economic policy to decide which urban 
size is elesirable from the social stanclpoint. If the goal is economic 
efficiency, the optimal size woulel be N i, where the national 
product is maximized. ln a policy emphasizing equity, the 
optimal ciLy size might be clifferent. ln short, the notion of an 
optimal city sile is ambiguous anel depeneis on the objective 
cstablishecl in the urban dcvelopment policy. 0 

The urban size modcl is a sta tic one. lt is recognized that 
the cost anel bencfit curves vary over time anel from city to 
city due to technological progress, changes in consumcr anel 
produccr preícrcnces anel governmental action. Despitc thesc 
limitations, however, the moclel furnishes a theoretical basis for 
studying the actual structure of urban sizes. 

The sections that follow bcgin with a long-tenn 
retrospective stucly of the total urban sector anel conclude 
with a disaggregate static analysis of city siLes. More 
precisely, Lhe seconel section <leais with the performance of the 
Brazilian urban sector in the last 50 years, giving stress to 
popuhnion, employment anel generation of income. The third 
section concentrates on a comparative static analysis of thesc 
same variables in the sixties. lt also inclucles an attcmpt to 
iclentify thc sources of growth of the urban population cluring 
this Iast clecacle. Thc fourth section examines main charactcristics 
of the Brazilian urban-industrial structure in l 969, such as 
procluctivity, wages, specialization anel economics of scale. There 
is a cliscussion on the use o( variables such as productivity, wage 
rate anel family income as proxies for the average benefits in the 
urban size model. The fi[th section is concerned with the 
important question o( intra-urban income clistribution and with 
the comparison of the clemancl structure by type o( city. The 
sixl section introduces the seconcl element of the model costs. 
A discussion on the use of per capita infrastructure expenclitures 
as a proxy for cost is also presenteei. Finally, the seventh 

rctuming 10 a smaller center. Howevcr, insoíar as lhe íactory is alreacly 
installcd, 1he move will involve high relocation costs, a fact which conícrs 
on dccisions a ccnain dcgrcc of irrcvcrsihility. This incrtia oí 1hc urban 
system may bc largcly responsible for the ncga1i,•e ex1crnalitics observed 
in thc largc mc1ropoli1an arcas - environmcnlal polltllion, congcstion. 
psychological cífects, etc. ln the case of the individual, mobility is clearly 
much grcater, giving risc 10 return 111igra1ions. 

O Thc litcralurc on optimal size of citics has hcen exclusivcly conccrncd 
with inputs (costs), sctting asidc the question of bt'nt'íils or cise considl'ring 
thcm as constant. \Vithin this roeus, thc optimal sizt' would bt' N2, whert' thc 
averagc cosi is minimum. Sei' Alonso, pp. 68-70. 
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section summarizes the conclusions of the stucly, giving emphasis 
to economic policy. 

This stucly does not pretencl to be exhaustive, nor its 
conclusions to be consiclerecl definitive. As previously mentioned, 
one of its main purposes is to contribute to the debate concerning 
the national urban development policy, a subject of great relevance 
in the present stage of the Brazilian economy. 

2 - THE PERFORMANCE OF THE URBAN SECTOR: 

1920-1970 

A set of the most relevant indexes of the performance o( the 
Brazilian urban sector is presenteei in Table J, providing the 
sLatistical support for the long-run analysis cleveloped in this 
section. 7 

If urban population is taken as the representa tive índex, 
it can be saicl Lhat in Brazil the most intense urbanization 
occurrecl between 1940 anel 1960. I-Iowever, this growth was not 
uniformly clistributecl •throughout the urban sector. For example, 
in the fifties the cities having O\•er 20 thousand inhabitants 
experienced an outstancling expansion. Anel, more recemly, those 
in Lhe size class 100 to 250 thousancl persons have been prominent. 
It is important LO emphasize that the prominence of the 
intermecliate cities coincided with the industrial boom promotecl 
via the import substitution process. More precisely, it occurrecl 
in the fifties, when the growth of the real industrial procluct 
reached an average rate of 8. 9% per year. During the sixLies 
appeared the firsL signs of dispersion in the urban system, a process 
t.haL shoulcl accelerate in Lhe future through Lhe consolidation
of the intermecliatc cities located far frorn the metropolitan areas
of toclay. At the same time, Lhe clegree of primacy o( the most
important metropolitan arcas, Rio anel São Paulo, progressively

7 Thc basic s1a1is1ical sourccs are lhe popula1ion censuscs anel 1he 
11ational :iccounts. Though lhe raw data on population ha\'e bccn adj11s1cd for 
year-10-ycar changes in census classiíica1ions, lhe s1a1is1ics should still be 
in1erpre1ed wilh due ca111io11. Likewisc, cau1ion should be 1ake11 in 1he use 
of lhe nalional accoun1s, for 1hcre are some pitíalls in lhe figures for producl, 
cspecially wilh respect 10 lhe 1er1i.iry sector. Thc rcadcr will fim! an cxcellelll 
comparative study of thc Brazilian ccnsuses in ,\. \'. Villela and ,v. Suzigan, 
PoUlicn do Governo e Crt:jcimeuto tln Eco110111in Drnsi/eirn, 1889-19-15, Série 
Monográfica, n.0 10 (Rio de Janeiro: IPEA/INPES, ID7!1), Appenclix n.

Concerning thc 1cr1iary sector, 1hc mosl complclc sourcc is ,v. J. Manso de 
Almeida anel M. C. Silva, Dintfmicn tio Setor Serviços 110 Rrnsil, Relatório de 
Pesquisa, n.0 18 (Rio de Janeiro: IPEA/1:-IPES, 1973). 
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clecreased from 29 . 3% in 1940 to 23. 7% in 1960, and stabilized 
during the last decade. 

As to income generation, the urban sector has even greater 
importance. Its share in GDP evolved from little more than 54% 
in 1920 to nearly 71% in 1970. With the exccption of short 
periods of rccession, thc growth rates of urban incarne have 
systematically renrninecl above the overall COP growth rates. 

The clynamism of the urban sector in Brazil is in large part 
due to the expansion of inclustry. Yet, besicles being a clynamic 
sector, inclustry is also espccially sensitive to cyclical fluctuations. 
ln orcler to examine the medium-term effecls of these fluctuations 
on urban income, the clecacle of the sixties was clivicled into three 
subperiocls. The first, extencling from 1960 to 1964, was 
characterizecl by high rates of inflation, clifficulties with the 
balance of payments anel political instability. ln the next periocl, 
covering the years 1964 to 1967, ami-inflationary measures hacl 
the immediate effect of reclucing the growth rates o[ the 
Brazilian economy, eliminating marginal firms anel creating 
idle capacity in inclustry. The thircl, from 1967 to 1970, was a 
period of recovery, characterizecl by the absorption of the existing 
iclle capacity. Examination of the growth rates shows that 
fluctuations in industrial procluct are always grcater than those 
in urban income, which means that the tertiary sector lessens the 
effects of •the industrial fluctuations on total urban income. 
lt is generally assumecl that tertiary income growth is induced by 
industry. ln Brazil, however, the service sector seems to have 
a clynamism o[ i ts own which enables it to counterbalance the 
effects o[ lhe other sectors. 

The share o[ inclustry in total urban incarne shows a rising 
trencl over the periocl 1940-1970. Disregarcling possible errors in 
income estimates, espccially concerning the tertiary sector, this 
fact not only re[lects the leaclershi p of industry in the urban 
development process, but also shows that mcxlifications in the 
urban system are cleterminccl by the more inclustrializecl 
intermeeliate anel large cities, which act as macroregional or 
national market poles. 8 

On the other hanel, unelcremployment anel unemployment 
are increasingly becoming typically urban problems. With 

8 ln this case thcrc would not bc much scnsc in spcaldng of a system o( 
ccnrrnl placcs which are tertiar)' ccmcrs by dcfinition. On 1his subjcct, scc 
H. C. Tolosa, "Pólos ele Crescimento: Teoria e Polltica Econômica," in 
Plnnejnme1110 Jlegio1111/: Métodos e Aplicnçiio no Cruo Drnsi/eiro, cd. P. R. 
Haddad, Série l\lonogr.Hica, n.0 8 (Rio de Janeiro: IPE.-\/INPES. 19i2)
pp. 189-244. 



the expansion of the transportation and communications systems 
anel Lhe consequent increase in Lhe mobiliLy of labor, ciLies are 
subject to the constanL pressure o[ inmigration. A large part of 
these migrnms compose the contingent o[ the urban unemployed 
or underemployed in the service sector, aggravating sectoral clualisms 
and giving rise to the so-callecl "rings of poveny" founcl in the 
peripheries of the meLropolitan areas. ln Brazil, the difference 
between average labor procluctivity in inclustry and in services 
(given by Lhe procluct/employed worker ratio) has increasecl since 
the micl-fifties. ln Lhis same period the employment growLh rate in 
industry reached its lowest levei. 

3 - THE DISTRIBUTION OF URBAN SIZES 

IN THE SIXTIES 

Before analyzing Lhe changes in Lhe Brazilian urban sLructure 
during the last decade, it is fitting to discuss the criteria 
aclopted for establishing the ciLy-size classes. The size measure 
used is urban population. And for "urban cenLer"' is adopted 
the legal clefinition o[ a city as the seat oE a município. Discussion 
is tlms avoided as to what should be termed "city", that is, what 
the required minimum size is for an agglomeration to exercise 
typically urban functions. 0 

Urban population is an imperfect index for urban size; 
however, the available statistics do not pennit a more 
aclcquate measure. As Lo Lhe definition of "urban cenLer", thc 
analysis wil! not be grcaLly biasecl in this respcct, since the main 
interest is in Lhe intermediate anel Iarger centers. 

The truly important question concerns the class Iimits, for 
in this type o[ problem the results tend to be highly sensitive 
to different aggregation criteria. Furthermore, in Lhe case of 
Brazil, a Lhorough sLuciy allowing for the i<lcntification o[ groups 
o[ similar urban centers is not yet available. Under Lhese 
circumstances, Lhe class limits werc esLablishccl accorcling to an urban 
development approach, making use o[ the few existing stuclies. 10 

o This is hasically a qut'Stion o( academic intcrcst having littlc relcv:mcc to
cconomic policy. ln addition, thc minimum sizc would not be constant, but 
should vary according to time anti region. 
10 Among 1hese stands out 1hc recelll s1udy by Lhe Fundação Jnstillllo 
Hrasilciro de Geografia e Es1alls1ica - FIIIGE on polari,ed rcgions: Di,,is,io tio 
Brasil em Regiões F1mcionais Urbanas (Rio de Janeiro, 1972). lt sho11lcl bc 
1101ed, howcvcr, 1hat while FIBGE i� concernecl with Lhe �paliai distribution 
of thc urban ccn1ers (and their (unc1ions). lhe prcsent anicle focuses on th•·ir 
dis1ribu1ion by size. 
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The metropoliLan areas occupy a prominent pos1uon in 
Lhe definition of a national urban elevelopment policy. On the 
other hand, it is known that these areas cio not form a homogeneous 
set. ,,vi1h lhese ideas in mind, •lhe metropolitan areas of Brazil 
wcre distribnlecl in lwo classes: Iargc metropolitan areas, or those 
wiLh a populalion o[ over 2 million inhabilants, thus inclueling 
Rio anel São Paulo, the two largest urban agglomerations in the 
country; and seconclary me1ropolitan areas, or those with a 
population o[ between 500 thousand anel 2 million inhabitants. 
These lattcr are Belo Horizonte, Recife, Salvador, Porto 
Alegre, llelém anel Fortaleza. 

The follows thc class of large citics, with a population of between 
250 anel 500 thousancl inhabitants. ln 1970, this class included 
Curitiba, Goiânia, Santos, Campinas, Manaus, Brasília anel Natal. 

The urban centers situatccl between the limits o[ 50 anel 250 
thousancl inhabitants are dcnominated intermediate cities. The 
importance of these centers in urban clevelopment has attracted 
the attention of various authors, who have suggesled that they be 
uscd as the prime instrument in a growth pole anel territorial 
settlcment policy. 11 

For the purpose of analysis, thc intennecliate cilies were 
divicled inlo two classes: intermecliatc class A, or 1hosc with a 
population of over IOO thousanel inhabitants; anel intermeeliate 
class B, or 1hosc with a population below this Iimit. A recent 
s1mly inelicates 1hat 1herc is evielence of economies of scale in 
tax collection anel 01her government activi1ies for Brazilian cities 
having more than IOO lhousancl inhabitanls. 1� The cut al this
population levei is therefore justifiecl. 

The last size class is comprised of lhe small cities, or ali 
lhose having a population of less lh:m 50 thousancl inhabitants. 

Defining lhe class limits as above clearly involves a ccrtain 
dcgree of arbitrariness. On the other hancl, one of lhe principal 
byproducts of this stuely is -to veri[y to what cxtent the classes 
sclcctcd accurately rcflccl the elistribution of urban sizes in Brazil. 

Anothcr clifficulty concerns the clefinition of the metropolitan 
arcas, that is, the iclcntifica1ion of the municípios that constitute 
1hcse arcas. The crilcria cliffcr from stucly to stucly, anel the 

11 Scc. for cxamplc. N. i\l. I-lanscn. Itl/umerlinte-Si:e Cities as Grou,//1 Ce11ters 
(New York: Pracger Publi�hers, 1971), and J. ,\. Kuehn anel L. D. Bender, 
""An Empirical ldentificalion of Growth Centers," I.n11d Eco11omics 45 
(NO\·cmhcr 1969): 435--13. 
1:.: Alo/sio n. Araujo, M. H. Taques Hona �nd C. M. Consider:1, Tra11.<ferh1cin.s 
de lmf,o.rto.< nos listnclos e M1111ici/1ios, Relatório d� Pesquisa, n.0 16 (Rio 
de Janeiro: IPE:\/INl'ES, 1973). 
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question becomes even more complex when the intention is to 
compare the sarne metropolitan area at clifferent points in time. 
For example, some centers which were an integral part of Greater 
São Paulo in 1970 were not so I O ycars previous. 

ln Brazil, research iclentiíying the municípios comprising the 
metropolitan areas at clifferent moments is almost incxistent. 
For the present work, a stucly publishecl by the Brazilian institute 
of geogra phy was taken as the basis for iclentifying the metropolitan 
arcas. The data was acljustecl Lo inclucle in these areas only 
municípios having a 111inim11m of 30 thousancl inhabitants in 
1960 anel 50 thousancl inhabitants in 1970. 13 

The structural changes which occurrecl in Brazil cluring 
the last clecacle are illustrated in Table 2, which shows the 
composition o[ the urban system in 1960 anel 1970. 

Since urbanization is typically a Iong-term phenomenon, 
it is natural that the changes in distribution that occur over 
a clecade should be relatively slight. ln Table 2, one observes 
that among these changes the most notable is uncloubteclly the 
increasing participation of the intermecliate class A centers, 
to the cletriment of the small cities. It shoulcl also be mentionecl 
that although Greater Rio anel Greater São Paulo nearly cloubled 
in size over the periocl, their participation in the urban population 
remainecl stable at about 24%- As to the other classes, i t is only 
worth noting Lhe similarity in the behavior of the small anel 
the intermecliate class B ccnters, hoth with g:rowth rates below 
the national average. These first conclusions indicate the 
advisability o( trcating these ]alter as a single class. 

Generally speaking, thc urban population differential for a 
period can be broken down into three principal sources of growth. 
The first consiclcrs Lhe population growth 1·esulting from the 
appearance of new centers in Lhe system. The second refers 
to the population g:rowth owing to the larger average size of the 
centers within each class. Finally, the third represenls the 
growth detennined by the recomposition of the centers among the 

1:1 Scc M. V. Galvão el ai., "Arcas de Pesquisa para Determinação de ,\rcas 
Mc1hopoli1anas," Revisln Brasileim ele Geografia 31, n.0 4 (1969). 

ln addition 10 facili1a1ing 1hc calcula1ions anel lhe comparison bctwcen 
1he 1wo pcriods. thc adjuslmcnl madc has lhe íunhcr advantagc of including 
in 1hc mc1ropoli1an arcas only lhe most imponanl ci1ies, climinating 
lhe smallcr ccn1crs 1ha1 are more suhjccl lo controvcrsy. S1ill, il is ncccssary 
whcn intcrprc1ing 1hc rcsults 10 kccp in mind 1ha1 1his crilcrion íavors thc 
largc mc1ropolilan arcas in whosc periphcrics are loca1cd various cilics 
abovc 1hc lixcd limils. On 1hc othcr hand, thc populalion of thc largc 
mclropolilan arcas is undcrcstimatcd, as thcsc are gcncrnlly formcd by 
ccntcrs bclow 1hcsc limits. 
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size classes, that is, by the variations in the number of centers 
in each class. 14 Obviously, within the same class Lhe recomposition 
eífect disappears, only the other two effects remaining. 

ln Table 2, the three right-hancl columns show the breakdown 
by sources o[ growth. It shoulcl be observecl that, o[ the total urban 
population increase in the period, approximately 77% was 
clue to the new centers effect. This means that, if the 
distribution o[ the centers among the classes anel the average 
size o[ thcse centers hacl remained unchanged during thc period, 
the urban population growth due solely to new centers woulcl 
have been equal to 77% of Lhe population clifferential observed 
for the decade. Also, assuming the number of centers as given, 
nearly 60% o[ the clifferential would be due to the average size 
effect. Both effects are positive anel thus act in the clirection of 
increasing the urban population. ln comrast, the sign of the 
recomposition e[fect is negative. This reflccts the relative Ioss o[ 
the small cities, with a large share in total urban population, 
principally in favor o[ the intermecliate class B centers, with a 
small share in the total. lt also means that, if the composition 
of the classes had remainecl constam cluring the clecacle, the 
population growth woulcl have been 37% greater than it ,vas; in 
other words, the recomposition effect contributecl negatively to 
the total population growth. 1f this trend continues in the future, 
the recomposition effect, by stimulating the growth of the 
intermediate cities, shoulcl counterbalance the positive result o[ 
the other effects, thereby preventing the growth rate of the total 
urban population from reaching higher leveis. rn Consequently,
an economic policy seeking to emphasize the role o[ the 
intermecliate centers woukl contribute not only to the ob jective 
of advancing territorial settlement, but also to reducing the 
potential rate o[ growth. 

14 lf l'. = 1hc 101al urhan popula1ion in 1he year 1, N, = 1he 101al numl.Jer 
of ccntcrs in 1hc urban sys1em, E 11 = 1he avcragc size of lhe centers in 
class i in 1he year 1, and N 1 1  = lhe nurnbcr of ce111ers in class i, 1hen 

6 

6 
P, = � N11 E11 • and dc(ining a,. = N 11 /N, givcs 

i-

P, = � a,. N, E,.. The right-hand side of the expression shows the thrce 
Í= 1 

elcrucnts uscd for the brcakdown of 1he growth sourccs. 

lll Considering only the '"ncw centcrs"" and "'avcrage síze" cífects, the Ilrazílian 
urban pop11la1ion would havc reachcd 60 750 1ho11sand ín l!l70, ímplying 
a gcomctric rate of íncrcase of 6.6% per annum ovcr 1hc dccadc. 
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Taking each class incliviclually, one observes that the new 
centers anel recomposiLion effects were systcmatically more 
important than the average size effect for ali classes, with the 
exception of the large metropolitan areas. 10 ln the specific 
cases of the intermediate class A ccnters and the large cities, 
the dominance of the new ccnters effect is even more outstanding. 
Although the same phenomenon affecteel thc small cities, thc 
incorporation of new centers was not sufficicnt to kecp thc growth 
rate of -the class from falling below the national avcrage. 

ln co11clusion, supposing that the trencl is maintainecl, the 
prominence of the intennediatc ccnters, alliecl to the constant 
share of Rio anel São Paulo observecl over the decacle, inclicates 
that the clistribution of urban sizcs in Brazil is evolving from a 
primate to a rank-size or lognormal form. On the othcr hand, 1hc 
elominance of lhe new centers effcct inclicates that the spatial 
elistribution of lhe citics is also moving toward a more balanceei 
form, that is, with a grcater dcgrec of dispcrsion anel territorial 
settlemcnt. To what point these trends are 1he results of cleliberate 
government policy is clifficult 10 answcr in view of the limitecl 
empírica! evidence. However, the bchavior of the system favors 
two objectives of the Brazilian government: the reduction of 
regional clisparities and territorial settlement. Given these 
conclitions, the basic concern of a national urban clevelopment 
policy should bc to define the instrumcnts for accelerating the 
process describecl above. One alternativc might be to take 
aelvantage of thc clynamism of the intermecliate anel largc 
cities by concentrating investments in these ccnters. Evcn when 
distant from the largc metropolitan areas, such cities offer the 
conclitions, in terms of size anel cconomic structure, necessary 
to sustain rapiel growth. 

Studies on urbanization are often limitccl to analysis of the 
urban population and its characteristics. However, this approach 
consielers only one aspcct of the problem, disregarding other 
im portant factors such as consumcr prefcrcnces, Iocational dccisions 
of procluccrs anel governmental action. As mentioned previously, 
the relationship betwecn urbanization anel inelustrialization 

10 lt is imporlant 10 emphasize 1ha1 1he ··new cenlers" eífcct has one meaning 
for 1hc overall urhan popnlalion. and ano1hcr for 1hc classes laken individually. 
\Vi1h rcfcrcnce 10 1he overnll po1111l:11ion. 1hc lerm "'ncw ce111ers" indica1es lhe 
appcarance or cc111ers 1ha1 did 1101 cxisl in 1he base year. ln 1he case of lhe 
individual class, 1his eíícct mainly reílccls 1he ne1 migration i1110 or 0111 of ncw 
or ah·cady existing ce111crs. ln practicc. howcvcr. 1he appe3rancc of ncw 
ccnters is ahnosl exclusi\·ely limired 10 1he class of small citics. For ali othcrs, 
1his eíícct rcprcsenrs changcs of class of ccmers 1hat alrcad)' exis1cd in lhe 
base year. 
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cleserves special attention. This is so clue to the importance that 
locational clecisions of producers have in conclitioning the changcs 
in the urban system, cspecially in the present stage of Brazilia11 
development. 

Table 3 was therefore constructecl in order to show the urban 
size structures of industrial employment anel product. The 
latter aggregate is here representeei by the "value o[ industrial 
transfonnation" (VIT), which is commonly used in Brazil as a 
dose proxy for the industrial value added. 17 To facilitate 
comparison, the structure of the urban population is repeated 
in this table. 

Table 3 

Ind11st1ial Emplo)'mc11l, VJT and Urban Population by Urban 
Sizc Class, 1960 anel 1969 

(%) 

Urban Employmcnt VIT Urb:in Populalion 
Si,.c Ci;,,:,:. 

(1 000 lnhabilJnlS) 1960 1969 1960 1969 1960 19611 

Lcss·1han SO 39. I 27 .4 29.1 23.6 S0.6 46.2 
50- 100 4. 7 6.S K.1 S.O 6.8· 6. 7 

100 - 250 3. 7 9.0 4.6 1 .s s. 1 8.7 
250- soo 1.2 2.0 1 7 2.1 4.1 4.5
soo-· 2 000 7 O 8. 9 S .9 1.2· 9.1 10.S 

2 000 :1nd o\·cr 43 3 46.2 50 6 54.6 23. 7 23.4 

To1al 100.0 100.0 100 O 100.0 100.0 100.0 

Sourccs: FIDGE, Protl11riio /11t/11J1rial. 1969; idem. S111opse Preli111i11ar ,ln Cen.<11 
Dm1ogrújict> de /970, 1971: IBGE. C,•11so De11111,:rtijkn. 1960; and id,•m. 
C1·11sn /n1/11str1t1/, 1960. 

It is desirable to make some obscrvations beforehand on the 
statistics herc used. First, since the data on employment anel VIT 
refer only to the manufacturing industries, they include neither 
mining nor construction, which is an important absorber o( 
labor. Second, the composition for 1960 was calculatecl from census 
data, while that for 1969 is bascd m1 annual surveys. For each 
industrial branch, these surveys take the firms into account, in 
clccreasing ordcr of the value o[ their sales, until reaching thc 

Jõ The value of industrial transformation (VIT) is :m impcrfect substitutc 
for thc indusirial value added, since it covcrs some cxpcnscs not includcd 
in the dclini1ion of product, �uch as taxes anil advertising. 
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mark of 90% of lhe overall sales in each branch. Such a proceelure 
normally eliscriminates against lhe small firms. Consequently, lhe· 
grouping of lhis data by urban centcrs lencls to leael lo an 
unelercslimation of lhe small cilies, since in Brazil it is precisely 
in thesc smallcr cenlers that lhe small firms have the greatest 
importance. Also, elespite thc fact that the s,1mple covers 90% or 
more o( the ovcrall sales value, employment anel VIT are not 
nccessarily equally represenlalive. However, thc VIT shoulel be 
highly reprcsentative, especially for the large cities anel the 
metropolitan arcas. 

Tahle 3 shows 1hat in Brazil the distributions of employment 
anel VIT differ fundamenlally from the dis1ribu1io11 of urban 
popula1ion. For example, whereas 50% of the urban populalion 
was locateel in the small centers eluring lhe sixties, precisely the 
oppositc was tt·uc of the other two elistributions, since 
approximately half of lhe employment anel VIT was concenlrated 
in Greater Rio anel Greater São Paulo. Evcn considering the 
tinelerestimation of the small cities, this concentration shoulel 
still be quite appreciable. ln short, in terms of spatial distribution, 
employmcnt anel VlT appear to be much more concentratecl 
lhan urban population; anel, more important yet, -lhis concenlration 
increasecl duri ng lhe sixties. 1:rom the point of view o[ a policy 
aiming to stimulate the absorption of labor, anel considering the 
elynamic role o( the manufacluring industries, it is significant 
lhat nearly half of the employment opportunities in these 
industries are located in the 1wo primate cilies. As will be seen 
!ater 011, these facls merely reílecl Lhe interplay o{ factors o( 
supply (such as clifferentials of productivity, elegree of specialization
anel agglomera1ion economies) anel demand (levei anel clistribution
of income, struclure of current expenditures, etc.).

The growing importance of the intermcdiate class A centers 
as absorbers o[ labor is confinnecl in Table 3. From 1960 to 
I 969 these cen ters increasecl 1heir share in total industrial 
cmployment by more than 5%, the grcatest gain among ali 1he 
classes. This increase was achieveel to the eletriment of the 
small cities, which showed a negative elifference of nearly 12%, 
Thus, 1he in1cnnediate class A centers carne to occupy third 
position in total employment, practically matching the secondary 
metropolitan areas. The performance of these centers in VIT 
formation shoulcl also be stresseel. Their share in total VIT 
increasecl by nearly 3%, thereby placing them immcdiately after 
thc primate cities. 



4 - PRODUCTIVITY, SPECIALIZATION AND 

ECONOMIES OF SCALE 

This section attempls lO distinguish the industrial characleristics 
of the centers within each size class. To this end, atten tion was 
focusecl on the most recent year for which information was 
available, that is, 1969. Also in accordance with the urban size 
moclel, it is assumed that the product per capita is an increasing 
(unclion of urban size, explainecl by variables such as agglomeration 
economies, degree of speêialization, communication facilities, etc. 
ln short, it is assumed that the per capital product measures the 
degree of efficiency o[ an urban center, anel that the Iarger 
cities are more eHicient than the smaller ones. If economic 
efficiency is Lhe policy objective, lhis reasoning implies a 
concentralion of activities in the Jarge centers, possibly in the 
primate cities. Clearly, this is only a partia) view, since it omits 
cost considerations. 

Table 4 gives some of the principal characteristics of the 
Brazilian urban-industrial syslem in 1969. ln the absence of 
appropriate indexes of the economic efficiency of the cities, such 
as per capila local producl, an índex of average productivity of 
labor was mecl. The limitations of Lhis índex are obvious. ln the 
(irst placc, as it refers only to industry, it can not be generalizecl 
for ali of the cities in spite of the dynamic role of this sector. 
For example, the urban centers specialized in tertiary activities are 
inaccurately representeei. Another limitation concerns the 
measure of productivity, not only hecause it re[ers to only one 
production factor (labor), lmt also because the concept of 
marginal productivity is more relevant than that of average 
productivity in characterizing the eHiciency of an urban center . 18 

The data in Table 4 shoulcl therefore be interpreted wilh duc 
care if the intcntion is to describe cities in general. Nevertheless, 
these data are good indexes of the levei of industrial activity 
for each urban size class. 

From thc first column in Tablc 4, onc can asccrtain that, 
in spite of some explainable irrcgularilies, average productivity 
incrcases with urban size . 10 The low value for the second.iry 

18 li has alrcady bccn scen 1ha1, if thc objcctivc is 10 rcach thc highcst dcgree 
of economic efficiency in the urhan sys1e111, lhe optimal size of cach city is 
definetl by lhe point at which the marginal cosi equals the 111arginal producl. 
At this point, thc co111rib111ion of thc city 10 the national incomc i� maximizcd. 
Sec Alomo, pp. 70-71. 
10 ln section 4 .2 o[ their work Dcu11t1olt1i111c11to Rcgio11al e Urb,1110, Relatório 
de Pesquisa, n.0 15 (Rio de Janeiro: IPEA/INPES, 1973), S. lloisicr, M. O. 
Smolka anel ,\. ,\, de Barros a11c111pt 10 adjust exponcmial functions 10 thc 

242 



T
ab

le 
4

C
 l,aracterist ics 

o
/ 

J11d
11strializatio11 

by 
U

rban
 

Size 

( M
an

u
factu

rin
g

 
In

d
u

stries, 
19

69
) 

A
\'Cla�c 

U
rhan 

A
nnual 

Si,o C
lass 

Produc-
(1 

o
u
o
 lnh11bi1an1s) 

tivil)' 
(l"rS 1 UO

O) 

50 
lOl

l 
D

.55 
( 

�JJ 
II

N
J 

2
50

 
l.l

.4J 
( 

.171 
:?

�
O

 
500

 
l7.N2 

( 
.-14

) 
5

0
11 

2 IMJO 
12

.XJ 
( .21 l 

2 IMMI :m
d U\'Cr 

20.1,J 
( 

.O
I) 

N
:.11ion.1I A

\· crn
�i: 

17 55 

A
\'

Cía
�

C
 

A
nnual 

\\ 1agc 

(l rS 1 00
0) 

-
-

-
-

-
-

2.K7 
c.2'll 
J 15 
(. JXl 
.1 c,11 
( .2KJ 
3.J:! 
1 

l'll 
5.12 
(

05) 

� ◄.1 

D
ci;rcc oi 

Surplus 
Industrial-

iz.11ion 

f('rS 1 000
) 

-
·
-
-
-
-

-
·
-

10
.6M 

J. 7 

10 
2X 

J ') 

).J :?:? 
. 7 

'). 51 
J. 

15. 51 
1
 .(

, 

1 J 
12 

J.X 

Sou
rcc'\: FIB

G
E

. /'r,1il1tftiu /11,/11.'i
tritJI, 1')6lJ; anJ 1,l,·m

, C ',•1110 D
,•m

11,:r,ificr1. 1970. 

ll.:l,!rcc oi' 
D

l!grfl! of 
Sp.:

d
al-

Spcci.il-
iz

11lio
11 

i1.�1lk
m 

( l:J 
\ \'IT

J 

<,1 
1,1 

5
X

 
.:'� 

A
1
 

.51 

.51 
.51 

.�
,; 

.�2 

A
li 

. �5 

C
la

s
1 

Spc:c,al-
Jl1,,•r1..�nl.11:!I! 

izal1on in 
Sh:irc of 

r
i:rci:

n
t.1g

.:
 

T
raJ,. 

1..arl:!i: rirm
s 

Sharc of 
tional 

,n 1·01al 
l..1r�c Firm

s 
lndus1rics 

ln...tu:--lri,al 
m

 \'IT
 

I' n11 >1oym
cnt 

.(
,) 

.)
:?

 
.J� 

.5
) 

-� l 
•◄<• 

.:'I 
Jl 

. .11 

:U 
-�
�,

J� 

. JJ 
A

2 
.5 11 

.◄.1 
. .17 

.-14 

N
ote: 

T
hi! num

hc
rs �

h1i.ccn r:sr.:nthcscs .m
: thc coi:íicicnl� of \'arialiun. T

hc v;iri.ahk
s in 1hc colum

ns t..1f thc t:th le w
cri: ,k

lincd as li.llk 1w
s: :,,·cr�•�c annu;,1I 

proJuclÍ\•ity =
 V

IT
. inJust11:1I <m

ploynicnt; :l\'Cra�c :m
nual w

:igo =
 annuul w

a�.: h1II. indusm
al .:niploym

cnt; surplus =
 (\II T

 -
annu:il w

a�c hilll 
. inJu�tri:.1. t cm

plO) m
cnl: ,k

�� ,...: of i�Ju_ stri:.1li:,� ation =
 100

. 111Jwa
ri:1I cm

('lloym
cnl u

rh;in pn
pulalion: Jc�r1..'l: of. inJust� 1al s�

.:iali;,atillfl -. cm
r,lo� ·� 1cnt 

(or V
IT

) rn lhe fo
ur l...ir

�csl 1ndus1nts 1ndusu
1;1I cm

rloym
cnl Cor V

IT
): dc�rcc of spc

ci::ili1:11um
 m

 1rJJi1ion.1I 111Ju:"1olíl\.."'S :
 cm

('lln�n1cn1 m
 tr:.1d111onal 

industri1..-.;. industr1:il cm
riloym

..:nt T
hc trn

di1ion.;1I industnes :ire: tcxlilcs. lc:11hcr pro<lu"
s. furniturc. "'..::irin� :q,p:ari:L hc,· cri.l�Cs. tllh:1cco. puhlishin g 

Jnd r,rintint,:. omJ fooJ prllducts. Pcrccnt:1gc sh:.1rc ofl:.1r�c lirm
s =

 cm
plo)'ffll!nl (or V

IT
J in lirm

s w
ith m

ore 1hcn 5tM)cm
rl,l y\.-CS tutul inJustri:.1I cm

rln�-
N)

n1cn1 (<>r 101al \'IT
J . 

.:.
 

Nation.il


meLropoliLan areas indicates the eHecL noL only of the low 
efficiency of Lhese arcas, but also of the weight of Lhe poor anel 
little inclustrialized centers in their peripherics. 

The average productivity of labor is mainly a function 
o( two explanatory factors: the capital intensity of the technology, 
representeei by the capital/labor ratio, anel the externai or 
agglomeration econom ies. :..,., 

Givcn the Jack of complete statistics on capital, Lhe 
installecl-elcctric-power capacity/number o( workers ratio is 
c:ommonly used in stuclies on the Brazilian economy as a proxy 
for the capital/labor ratio. However, for 1969 even this information 
is 1101 available at the city levei. As a second alternative, the 
surplus, calculatcd as the difference between the average 

a,·cragc procl11c1i\·i1)· 10 urban pop11la1io11 ralio in Brazil. Thc rcsulls are 
insigmficani for ali classes hclo\\' 200 1ho11s:111d inhabi1a111s. For 1he classes 
200-500 1ho11sancl anti 500 1ho11sand and o,·er, 1he para111c1crs are signiíicant
:11 5%, ha\'ing cocllkie111s ní detcrmination oí '•'% :111d 69%, rcspectively. ln
1hcsc cq11a1io11s, 1hc urhan pop11la1io11 cxponent measures thc a,·crage elasticil)'
oí prod11c1ivity in rcla1ion lo 11rba11 sizc. ln lhe class 200-500 thousantl, this 
cla.slicity is 1 .56, which i11dica1cs a con,·cx curve. ln 1hc class :i00 1ho11sand 
anel o,·cr, lhe clas1ici1y i, .2!1; 1h:11 is, 1hc curve is conca,·c. ln other wortls, thesl' 
rcsuhs show 1ha1 :l\·eragc prod11c1ivi1y increascs more 1han proponionally for
ci1ies wi1h more 1ha11 200 1homancl inhabit:1111s, and Jcss 1ha11 proportionally 
for ci1ics with more 1ha11 500 thousaml. This suggcsis 1ha1 in the lallcr class
lhe net cconomies (economics minus cliscconmnics) oí agglomcration decrcasc
with urhan sizc. 
�fl hnplici1ly, \\'C are rca!nning 011 thc hasis oí :1 production íunction foi·
cach CÍI)', in 1hc gcncric form X = r (K. L) h (:',): whcrc X = pmduct,
K. = capital. L = labor anti h (N) is a ítmc1ion rc1>resc111ing thc :1gglomcra1io11
cconomics. whcrc N = the sizc oí 1he city. The eííccts of 1hcse cconomies 
are of 1hc neutral 1echnological progrcss 1y1>e. Spcciíied as a Cohh-Douhlas 
h111c1io11. 1his mar hc cxprcssecl 

I< ( K )
" 

X= h (N) (K•, J.b) orT = h (N) T, V"+•-11, or 

X log ..:._ 
L log h (N) + 11 log ( �) + (b + 11 - J) log r,

Thc CES 1>rod11c1io11 í1111c1io11 can also he lincarizctl IO yield 

cocííicicnls g are algehraic cxprcssions oí thc CES paramctcrs, including
1ha1 of lhe f1111c1ion h (N), Sce Z. Grilichcs anti \', Ringsrnd, Er.0110111ies o/ 

Scnle m1tl llu: For111 o/ lhe Procl11ctio11 F1111ctio11 (Amslcrd:1111: Nonh 
Holland Puhlishing Co .. 1!171) . eh. 2. 



producLiviLy anel the average wage rale, can be tentatively 
interpreted as the sum of resources available for investment 
per person employed, that is, as a proxy for the marginal 
capital/labor ratio. Therc exist, however, some problems 
with this interpretation. On the one hancl, this surplus includcs 
clistributed profits, which are not necessarily investecl. On thc 
other hand, in orcler Lhat the surplus may aclequately represent 
the marginal capital/labor ratio, it is necessary to assume tlrnL 
the resources generated within an urban class are totally investcd 
in the same class. l n  fact, this is a fundamental hypothesis, but 
a rarely studied aspect of the urban development process. 
Questions related to Lhe transfer of resources for investment from 
one class to another are basic Lo the formulation of an urban 
development policy. !!t I n the case, for example, of a strong 
polarization effect, any attempt to concentrate investments in 
intermecliate centers or distribute them among small cities will 
11ltimately result in their being channeled, in whole or in part, 
toward the prima te cities. :i2 

Table 4 shows that in llrazil the surplus increases with urban 
size, which, coeteris paribus, indicales that more capital-intensive 
methods of production are used as the size of the city increases. 

The existence of agglomeration economies is a second 
importam factor in characterizing the degrce of efficiency of a 
city. It is commonly argued that small ciLies lack these economies, 
while the largc metropolitan areas show signs of diseconomies 
anel congestion. Though still in an aggregate anel not yet 
satisfactory form, Table 4 brings Logether a set of indexes that 
make iL possible to distinguish the cities according to the levei 
of the agglomeration economies .:!3 

The dcgree of industrializaLion, in the fourth column, 
was obtained by clividing industrial employment by urban 
population. Thus, it is an índex of thc importance of the 

21 Thcsc interclas., movcmcnts o( capital rcprcsc111 a special case oí thc 
so-called "polariz:11ion"' (or "centripetal") eUect. The eHcct in lhe 
oppositc elircction is 1cnncel "triclding down" (or "ccntriíugal"), Both are 
cxlcnsively discussed by 1-lirschman, i\lyrelal anel Pcrroux; sec Hirschman, eh. 10. 
:!!! This proccss ob\'iously in\'oh•cs a time lag, the d11ra1ion o[ which varies 
according 10 1hc proeluction s1ruc111rc anel elas1ici1ics o( elcmand in cach class. 
Thc cxtcn1 o( 1hcsc trans[crs will likcwisc bc a function o( this structurc. 
�:i Thc :1gglomcra1io11 cco110111ics can bc subdiYidcd into cconomics of scalc 
(whcn imcrnal 10 thc firm), localiza1ion cconomics (whcn intcmal 10 an 
industry or sector). mui cconomies o( 11rba11iza1io11 (whcn arising from 
incrcasing retums wilh thc sizc aí lhe CÍI)'). Scc W. !sarei. Loca1ion anel spacc 
Er,0110111y (Camhridgc: i\llT l'rcss, 1!159), eh. 8. 
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industrial sector in a given city ar class of citics.:! 1 Thc degrec oE 
specialization, in the fifth and sixth columns, is a meai.urc of the 
cmployment anel VlT concentration in the four most important 
branches of inclusuy. Clearly, the four most important with 
respect Lo employment are not neccssarily the most important 
with respect to VIT. The seventh cohmm clmracterizes the 
specialization of the urban centers in terms of industries 
consiclereel traclitional in the Brazilian contex t (see note Lo Table 
4). This industrial group generally shows elifferent locaLional 
patlerns, regional or local markels, and not very significant 
localization economies anel cconomics of scale. A high degree o[ 
specialization joinecl to a low clegree of specialization in traclitional 
subsectors can be inLerpreted as an indicaLion o( localization 
economies. Finally, the last two columns show the share of Lhe 
large firms in total employment anel VIT. A high share is 
associated with the presence o( important indivisibilities anel 
economies of scale . 

Interpretation o( these indexes pcrmits Lhe drawing o( some 
intcresting conclusions concerning Lhe recem structurc of the 
Brazilian urban-inclustrial system. To begin with, the clegrec 
of specialization anel the inclcx o( economies of scale do not cliffer 
significantly when calculatecl by VIT ar by employment. The 
elivergence tenels to be greater in the case of the large metropolitan 
areas, reflecting the greater use o( capital, and consequently the 
high productivity in these cities. 

Consiclering ali Lhe classes, the differences among cities, 
measurecl by the coefficient o( variation, are grcater in terms o( 
average productivity than in tcrms of average w.-.ges, which 
demonstrates the importance of institutional factors such as 
minimum legal wage rates anel union negotiations. The large 
centers show grcater clispersion with respect to procluctivity, 
while the intcrmeeliate class A centers reveal greater clispersion 
with respect LO wages. From the static poin t of view, the 
coefficients o( variation indicate that the cities become similar 
as thcir sizc incrcases. 

ln summary, as Lhe citics risc in the urban hierarchy, the 
importancc of the industrial sector increases. That this importance 
is not only quantitative is confirmccl hy the degree o( 

2� l\lanpowcr would bc a more appropriale ,•ariable for clcnominaling 
the indcx, sincc it givcs a more accuraLc idca of 1he labor supply. ln ccrtain 
cases, it is clcsirablc 10 ,�cight thc inclcx with Lhe rate of unemployment in 
orcler 10 ar>proach thc problem from 1hc point of vicw of lhe dcmand for 1his 
íactor. ldcally, thc value addcd would bc a bc11cr mcasurc 1han cmploymcnl 
for dclcrmining thc clcgrcc of incl11s1rialization, since iL at110111a1ically 
incorporalcs lhe produc1ivi1y diffcren1ials among cilics. 



industrialization. Above all, it is qualitative, as proven by its 
inclucecl effecls not only on the tertiary sector, but also on the 
primary sector, through tl1c clemand for agricultura! inputs. ,-vith 
thc growth of urban size, the industrial structure becomes 
progrcssively more clivcrsifiecl, as can be seen from the specialization 
index. Such specializ.ition works against the traclitional industries 
anel in favor of those that procluce consumer clurables anel 
intermcclialc anel capital goods. The Iatter, in turn, are more 
subject to important indivisibilities anel economies of scale, an 
observation which is supportecl by the share of Lhe large firms 
in total employment anel proclucl. 

There exist, nonethcless, some exceptions that elescrve special 
comment. The [irst concerns the importance of economies of 
scale in the intermeeliatc class A centers. ln these centers, the 
shares of the large [irms in employment anel procluct are nearly 
cqual Lo those observeel in Lhe large metropolitan areas. The 
rclatively low value of averagc procluctivity in Lhe class may be 
Lhe rcsult o[ the coexistence of tradilional industries anel large 
firms in the clur:ible anel c:ipital goocls scctors, thesc bcing 
subject to economics of scalc. 

A second exccption is the abnormally low degree of 
inclustrialization in the large centers, for which Lhe value is 1. 7 
com pareci lo the nalional average of 3. 8. ln fact, this phenomenon 
is still to be salisfactorily explainecl. Among lhe possible causes 
migh t be an especially high participation of the service sector in 
the creation of cmployment in these cities. Another fact which 
cleserves mention is the stability (at around 51%) of the inclcx 
o[ specialiLation in traclilional industries for the cities in lhe 
class in terval of 100 lhousancl to 2 million inhabitants. 

Another basic question concerning thc urban growth process 
is the manner in which thc remuneration o[ the proeluction factors 
varies wilh lhe size of the cilics. The comparativc aclvantages 
of cilics wilh respect to each faclor can be determineel as a 
funclion of such variations. 1 n the case of capital, it is assumecl 
lhat, owing to its mobility, lhe rate of interest does not vary with 
lhe urban size. Howe,·er, the sarne is not true of the other 
factors of production. Theoretical anel empirical sluclies inelicate, 
for example, that rent is a rising anel concave function of urban 
sizc. �:; 

The eviclence in Table 4 shows that, in Brazil, the average 
wage is actually a rising function of the scale of cities. Evans 
argues that wagc increases are the principal form of compensating 

�5 Scc A. li'. E\'ans, "Thc Purc Thcorr o( Cit)' Sizc in an Industrial 
Economy," Ul'/Ja11 Studies 9, n.0 1 (Fcbruary 1972): 51-5!1. 

247 



the individual for increasing expenelitures on rent anel urban 
transport . 2G Of course, there may exist other forms of tangible 
compensation, such as recreation anel specializecl services, as well 
as intangible forms, such as Lhe cultural environment of a large 
city. Howevcr, Evans goes further anel suggesLs that wages increase 
with urban size at a clecreasing rate, Lhat is, that the curve is 
concave. The explanation is baseei on the following argument: 
the populaLion of a ciLy is proportional Lo its area and thereforc 
to Lhe squarc of its radius, while rents anel Lransport costs are 
proporLional to the raclius of the city anel therefore to the 
square root of Lhe area. Thus, Lhe wage increase necessary to 
compensate for aelclitional expenelitures on rents anel urban 
transport will be progressively smaller as the city grows in size. 
However, in the Brazilian urban system, contrary Lo the theory, 
the wage curve is convex 27 (see Table ,J) . Moreover, Evans 
presupposcs an cfficient transport system to be a corollary 
of economies of scale. But in Brazil, high elensities, congesLion, 
anel, above ali, the inefficiency of urban transport can make 
rents anel transpor! costs increase at rates accompanying urban 
size: hence, the wage curve will be convex. 

Consielering Lhe above, anel parLially aelopLing the urban sJZe 
moelel - that is, Laking into account only the generation of 
procluct anel overlooking cost considerations - it may be 
concludecl LhaL cilies become economically more efficient as their 
size increases. Such efliciency is cleriveel principally from the 
11gglomeration economies, though other factors not mentionecl, such 
as amenitics anel ease of contacts anel communication,28 may also 
be important. 

5 - INCOME DISTRIBUTION, DEMAND 

STRUCTURE AND URBAN SIZE 

ln this section two questions of great relevance for the 
elefinition of an urban elevelopment policy are consielered. 
The first conccrns Lhe cxtent to which gains in efficiency are 

26 !bit/., pp. 54-55. ln pcrfocl compctilion, 1hc wagc is cqual 10 the vatue 
of thc marginal pro<luc1ivily of lahor. ln reali1y, thc wagc rate main1ains a closc 
rcla1ion 10 marginal procluc1ivity, 1hough it is also influenccd by inslitulional 
factors anel, as E,•an5 asseris, hy discconomics of agglomeration (risc in thc 
COSl of living). 
!!7 li is truc, howc,•cr, thal thc com•cxity may bc clue to thc class inlcrvals 
usc<l; thal is, thc fonn oi the cun·e may bc :,ffcctccl hy diffcrcnl intcrvals. 
!!R R. Mcicr, A Co1111111micntio,u Tht!O')' of Urbmi Growtlt (Cambridge: 
MIT Prcs!, 1962). 
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obLained aL thc cost of a rcclucLion in inLra-urban cquity. The 
�econd concerns Lhe structure o( clemand, or rather, the ch:mges
in the composition o( househoulcl budgeLs by urban size class.

fhc conflict betwcen the objectives of efficiency anel equity 
has been studiecl exLensively .20 ln general, ef(icicncy is measurecl 
by the growth of per capita procluct, anel equity clefinecl as better 
clisLribuLion of income. Theoretically, in cleveloping countries 
a policy favoring equiLy shoulcl imply an opportunity cost in 
terms o( efficiency. Vice versa, one coulcl say that a strategy of 
spalial concentration shoulcl determine a cost in tcnns of eq11i1y. 
This conflict would cease to exist only in thc long run, 
when the economy reachecl high leveis of development. �0

At the intra-urban leve!, greater employment opponunities 
anel the clivcrsified economy o[ Lhe large citics determine, in 
principie, a more cquitablc distribution o( incarne. At least, this 
seems to bc the case of the Uni teci States 31 anel othcr 
i ncl us tri a I izecl coun tries. 

1 n the urban sector o( Brazil, the dcgrcc of conccntration 
of personal income rose cluring the sixties, the Gini cocfíicicm 
increasing from .'18 in 1960 to .55 in 19í0, i.e., ncarly 15% O\'er 
the periocl. 32 

Little information is available on the concentration of 
incomc at the illlra-urban lcvel, and iL relers to only a few citics. 

!!O Sce, for examplc, \\'. ,\(onso, "Urban mui Regional lmbalances in 
Economic Dc\'clopmcnt," Eco110111ic DevdoJJ1111:11I mui C11/111rnl Change li, 
n.0 1 (Octobcr 1968): 1-14; idem, Ey11ity aml lts Re/atio11 to E{/id�11cy i11 
Urba11izatio11, \\'orking Pa1,cr. n.0 78 (Ilerkclc}': Unh·ersity oí Califomia, 
Cemer for Planning anel De\·clopment Research, June 1968). 

30 Scc Alonso, "Urlian anel Regional lmbalances," pp. !l-10: anel J. G. 
,villiamson, ··Regional lnequalil)' anel the Proccs.� oí National Dc,·elopmcm." 
Eco110111ic Deuelo/m1e111 aml Cultural Cha11ge 13, n.O ·1 (July 1965): 3-45. 

:11 Empiricall>·, 1he qucstion oí equity has most oíten bccn stuclied ai thc 
regional and national lc\'cls. Thcrc are fewer intra-urban s111clics; among the 
more rcccnl stands out that by O. A. Ornatti: "Povcrty in Citic.<," in luucs 
i11 Ur/Ja11 i!:co110111ir.,, cd. 1-1. Pcrloíí and L. \Vingo (Llahimorc: Thc Johns 
Hopkins Press, 1 !l68). 1>1>. 335-62. E\·ans cites a srndy by i\1. l'arbman. whosc 
conclusion - that incquali1ics oí incomc incrcase wi1h urban size - opposcs 
that or Ornatti. "The Fure Thcory o( Cil}' Sizc," pp. 55-56. 

:i2 Other indexes oí conccntration coníirm this resull. That oí Thicl 
gocs írom ..12 10 .·17 (+ 36%) , anti thc variancc of 1he logs írom .79 10 
1.03 (+ 30%), Thc concentr.1tion oí incomc is apprcciably highcr in tlac 
urhan sector than in thc primary sector; for the la11cr, thc Gini 
coeríicient rises írom .•12 in l!l60 10 .44 in l!l70 (+ 4. 7%), ln 1l1c same periml, 
the avcrage monthly rc,·e1111c oí 1he ciries incrcased 311.·1%, Dalíl 
compilcd by C. G. Langoni, "Distribuição da Renda e l)cscn\'Oh·imcnto 
Econômico do Brasil," F:1111,/05 Ero116111ico1 2, n.0 !í (l!l72): 5-88. 
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The best data for the stucly o( this problem in Brazil is that 
provicled by 1he FC V research on family budgets done in 1961, 
1962 and 1963. 3:1 Although nor very recent, these statistics are 
comparable among themselves, and, o( the various sources,34 cover 
the greatest number of cities in the country. The research sample 
inclucles ali the metropolit:m areas (only the municípios of the 
capitais) except Porto Alegre, as well as 49 other cities in the states 
of São Paulo, l\-Iinas Gerais, Rio de Janeiro, Espírito Santo, 
Paran,í and Santa Catarina. The family budget data for the 
m1111icípios olher th:111 1hose o( the capitais are furnished by 
groups o( m 1111icípios classi(ied by urban size. However, since 
these classes cio not always correspond to the size classes adoptecl 
in the present stucly,3� il was occasionally necessary to use other 
criteria so that the two classifications would coincide, For this 
Feason, it was also impossible to cliHerentiate class A and class B 
intermecliate centers; these were there(ore consolidatecl in one 
single class. 

For severa) reasons - from the point of view of demand, 
for example - it is preferable to use the family ins1ead of the. 
individual as the unit o[ observation. As the [amily is the basic 
unit o( consumption, lhe composition o[ current expcnclitures 
commonly refers to family expenses. By the sarne token, it is 
desirable to express in family terms the data on income and its 
clistribution. ln Table 5, income is measured net of income tax anel 
social security contributions in arder to make it comparable 
to current expenditures, which include what the family spencls 
for its claily maimenance. ln adclition, it shoulcl be noted that 
family incarne is usually bctter distributecl than personal income. 

lt can be observed from Table 5 that the average family 
income increases approximately 52% from the smallest to the 
largest urban size class. Considcring only the class of intermediatc 
cities anel up, it is interesting to note that (amily income anel 
average industrial productivity (see Table 4) reveal rather similar 

3a Fundação Ge111lio \largas - FGV, Pesquisa sobre Orça111e11/os Familiares, 
1961, 1962 and 196�. 

34 Thcsc includc, for cxample, thc rcscarch on 1hc consumption of 
manufacturcd prod11c1s carricd 0111 hy 1hc Banco do Nordeste cio 
Brasil - BNB in various cilics o[ lhe Nor1heas1, anel 1he study by 
C. \1. Cavalcanli, "A Renda Familiar e por 1-lahilante na Cidade do Recife," 
Pcsqilisa e Pln1uja1111mlo Eco116111ico 2, n.0 1 (Junc l!Ji2): Rl-10·1. 
3ú Thc research on thc capilals was clone hetwccn July l'l/il anel June 1962,
anel 1ha1 on 01hcr cirics hctwecn July 1962 anel June l!l63. For the calc11la1ion
of rhe Gini cocHicicnts, the data wcre nol dellared. To dcílate (from 1962-1963 
10 1961-1962) 1he average family incomc in lhe 01hcr citics, a wholesalc pricc 
índex was uscd. 
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behavior. Bolh variables rcach their nummum value in lhe 
secondary melropolilan arcas. The maximum cliíferenlials are 50% 
for income anel 60% for productivity, both occurring in Rio-São 
Paulo anel Lhe other metropolitan arcas. ln this comparison, the 
intermecliate cities once again stand out as a special case. Normally, 
income levei, productivity :mel clegree of industriafüation are 
closely associated variables . 311 ln facl, wi1hin the mban systcm, 
lhe intcrmediale cilies occupy second place in terms of family 
income anel elegree o( incluslrialization anel lhird place in 

Table 5 

Levei anel Distributfrm o/ Family Jncomc by Urbrm Sizc Class, 
1961-1963 

Urban Annual Avcragc 

Sizc Class Family Incarne Gini 

(1 Oü-J lnhabi1an1s) (CrS 1 000. ai Coefficicnt 
1961-1962 Pnccs) 

Lcss 1han 50 432.6 42 
(.09) 

50- 250 508.5 .4 0 
(.10) 

250- 500 466.0 .4 3 
(.12) 

500 - 2 000 441.0 .44 
(01) 

2 000 a nd o ver 661.5 .44 
( .005) 

Soure.:: FGV. P,•.<q11isa .rnhrr Orramrmos Famiharrs. 1961. 1962 and 1963. Thc data 
on slalc cap11als refcr 10 thc pcriod Junc 1961 - July 1962, and thosc on 
olhcr mw,icípins lo lhe pcnod Junc 1962 - July 196�. 

Note: Thc numbers bctwcen parenlhescs are thc cocfficicn1s of varia1ion for !he 
r.:spccli\'e urban classes. 

produclivily. It should be pointecl out lhat the majority o[ these 
cities are Iocaleel in thc Southeast anel South regions oí the country, 
near the metropolitan arcas that constitute the principal market 
for industrial goods. 

Generally speaking, produclivity clifferentials are greater than 
family incomc clifferenlials. Family income is a broacl concept 
that consiclcrs remuncralion oí procluction factors other lhan 
labor anel sectors other than inclustry. Thus, inclications are that 

3ll Scc 1. Hoch, "lncomc anel City Sizc," Urba11 Stmlies 9, n.0 3 (Octohcr 1972): 
299-328. 
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the same phenomenon observecl for the urban sector as a whole 
(see section 2 above) also occurs at Lhe clisaggregate levei o[ 
urban size class. That is, the tertiary activities lessen the 
cli[[erences in industrial procluctivity; consequently, in comparison 
to procluctivity, family income shows not only lower interclass 
differentials, but also greatly reduced coefíicients o[ variation. 

ln short, setting asicle questions o[ cost, both average family 
income anel industrial procluctivity can be used as indexes o( 
the economic cCficiency o( a city. 

Next, moving to Lhe elistribution of family income, one 
observes in Table 5 that the Gini coefficient remains practically 
unchangeel for clifferent classes o( urban size. The interquartile 
cleviation, another inclicator of income inequality, also appears 
insensi tive 10 Lhe scale o( ci ties. 37 

As previously mentionecl, the experience o[ other countries, 
especially the clevelopecl ones, points in Lhe clirection of a reduction 
in Lhe concentration o( income as cities increase in size. However, 
in view of 1he results presenteei in Table 5, one might ask to what 
point this behavior may be general izecl for Lhe less clevelopecl 
countries, ;mel particularly for Brazil. It is quite possible that 
aggregation by size class conceals importam cliHerences in the 
concentration of intra-urban income. Rcsearch also remains to 
bc clone as to the factors explaining these variations. Obviously, 
1hese are complex questions requiring much more extensive anel 
in-depth rescarch than is possible with the statistical in[ormation 
now available. However, one way o( ascertaining Lhe existence 
o[ variations (in the levei anel distribution o( family income) 
hiclclen by aggregation is through multiple regression analysis. 

Given the limitations o[ the data, thc analysis presenteei 
here 38 gives greater cmphasis to the specification of the [amily 

37 Thc calcula1iom made in 1hc prc•cnt slmly show that 1he inlcrquartile 
devia1ion has 1he values .48, .47, .48, .50 anel .46, írom lhe smallest 
to lhe largcs1 elas., oí Brazilian cities. 

38 20 cilies (eigh1 s1a1e capi1als and 12 other ci1ies) werc sclectcd írom lhe 
FG\' Orç11me,rto.1 Fnmiliares (íamily bu<lgc1s). The íollowing variahlcs werc 
•11bseq11cn1ly calcula1cd írom 1hcsc b11dge1s: family incomc, Gini cocílicicn1,
inlcrquarlilc dcviation, avcrage numbcr oí pcrsous working per family,
and education oí the he,ld oí houschold. Thc degree oí indus1rialization
;,nd 1he sharc of industries considcred dynamic wcrc basctl on IBGE.
1'roci11ção hid11.11J·inl, 1969. For thc urban popula1ion, spcciíications wcrc 
1cs1ecl using 1970 da1a 011 popula1ion and migralion anel 1960 and 1970
ccmus data on indm1rialila1io11. For lhe spccilica1ion< involving 
1970 populalion and migrntion statistics anel 1969 inclns1rialization s1a1istics,
il was neccssar)' 10 assume 1lrn1 1hc rcla1ivc i11tercity íamily income
cliífcrcntials anti 1he Gim cnclíicicn1s, 1>01h calcula1cd íor 1hc pcriod 1961-1963, 
Tcmainecl unchangcd up to 1he cncl oí thc dccaclc. 
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income equations, its theoretical basis, the cliscussion o[ the sign 
and the de[inidon of the independent variables than to strictly 
econometric questions. Generally speaking, the statistical results 
�hould be interpretecl with due caution, ultimately being 
inelications for futurc research anel discussion rather than dc[in:tivc 
conclusions . 

ln the income equation, the average annual Camily income is 
specified as a function of two principal factors: industrialization 
anel migration. To represent the phenomenon of inclustrialization at 
the urban levei. two variablcs were clefined for each city: a) the 
degree o[ industrialization, calculated as the ratio bctween 
employment in the manufacturing industries anel the urban 
population, that is, as a generic mcasure of the importance o[ 
the scconelary sector in a city; anel b) a variable representative 
of the composition or industrial structure of the city, measurcd 
by the percen tage share of the dynamic industries 39 in the 
overall annual wage bill of the manufacturing industries. 

Analogously, the efCect of migration is representeei in the 
f;imily income equation by two variables with distinct roles: thc 
first shows the pressure of the migratory flows in general, while the 
seconcl reflects the composition o[ thcse flows. ln view o( the 
unavailability of data on migration at thc levei of the urban 
center, the above variables were calcula teci for I O rcgions. 40 This 
proceclure presupposes that ali the cities within the samc region 
are equally aífecteel by migratory rnovcments. 

The migrawry pressurc (MIG) variable for region i is 
defined as 

l\HG _ I_N_·_r_RJ_\---,i\_l_IG-=-+---:1 N_T--=--
E_R_i_H_G 

- Urban Population

ln the numerator, INTRA MIG is the sum oí net intrarcgional 
rural-urban migration (that is, rural-urban minus urban-rural) 
plus urban-urban migration. ln tum, INTER MIG is the sum of 
inmigration to anel outmigration 41 írom region i. ln thcse 

30 The following incl11stric• were defined a� dynamir: nonme1allic minernls. 
me1al111rgy, nonelectrical cq11ipmen1, transpor! cq11ipmcn1. clcctrical 
cq11ipmc111, chcmicals, paper anel papcr prod11c1s. anel plasrics. 
40 Thc migration dara was raken from III. da Maia. E. "'erncck arnl 
M. T. Castro e Sih•a, Mi'grações Internas 110 nrasil: AsJ,ulos Económiros e 
De111ognlfico.,, Relatório ele Pesquisa, n.0 19 (Rio de Janeiro: IPEA/INPES, l!173). 
-ti Thc cri 1crio11 for clas..sifying rhe ccnsus regions as rcgions of 
inmigralion or 0111migra1ion depeneis on 1he sign of 1he net intcrregional 
mig ration, an<l on per capita incomc. High per capita incomc anel a positive 
,ign characlcrizc a region of inmigration. while low incomc :aml a 1wg:i1h·e 
sign indicatc a rcgion oí outmigralion. See li(. da l\l;1ta el nl., eh. 3. 
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calculations, the negative sign indicating an outmigrational 
movement is simply disregarded. Assuming that the inmigration 
and outmigration occur at lhe sarne moment in time, that is, 
simultaneously, the variable MIG can be imerpreted as the 
probability of an urban rcsident, taken at random, making a 
migratory movcment . �2 

The variable for lhe composition of the migratory flows (MA) 
in region i indicates thc importance of intrarcgional rclative 
to intcrregional migrations anel is clefined as 

MA 
(INTRA MIG in i) ....;- (INTRA MIG URAZIL) 

(net INTER MIG in i) --:- (net INTER MIG BRAZIL) 

The numerator measures the share of region i in the total 
intraregional movcments in Ilrazil. As in the previous variable, 
urban-urban anel net rural-urban movements are included in 
INTRA MIG. The denominator mcasures thc share of region i in 
the total interregional migrations. However, the sign of the flows 
now has an important role, since a negative sign means a 
region of net outmigration, whilc a positive sign indicates a region 
of net inmigration. INTER l\JIG is measurccl by the net 
rural-urban and urban-urban migrations in region i, accompanied 
hy the respective sign. ln mrn, INTER MIG BRAZIL is equal 
to the sum of the absolute values of the net ·interregional migration 
for each region. 

The variables having been defined, the multiple rcgression 
analysis may now bc consiclered. Family income (FI) is dcfinecl 
as a function of the following variablcs: clegree of inclustrialization 
(DI), share of the dynamic industries in the sectoral wage 

bill (SD) anel pressure (MIG) ;md composition (MA) of 
migrations. Of these four variables, two, DI anel MA, are 
significam at I % anel 5%, respectively. The others, though not 
significam, should be discusscd due to the implications o( their 
sign. 

FI 

The resulting income equation is 

( . 757) ( .374) 

393.82 + 45.22 DI + 32 . 17 l\fA 
(4. 566) (2 . 487) 

R2 
= .66 

42 Strictly spcaking. this intcrprclation rcquircs that lhe 101:il intcrrcgional 
ou1111igra1ion from rcgion i hc addcd 10 1hc dcnominator. 
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The numbers beLwccn parenLheses below Lhe paramcters are the 
respective values o[ t, and Lhosc abovc the values of bela . �:i 

ln accordance with thc theory, (amily incomc is positivcly 
relatecl to the clegree of industrialization o[ the city. Grcater 
inelustrialization means higher procluctivity, higher wages, anel, 
therefore, higher family incomc. The variablc SD, though not 
significam, is positively relatccl to the levei o( income. Within 
the secondary sector, the clynamic industries are, by ele[inition, abovc 
1he average in terms o[ proclucLivity anel procluct growth. ln 
contrast, these industries have much Jess importance with regarei 
10 labor absorption. It can therefore be concludecl that the role 
of SD is 10 reinforce the positive eHcct o[ DI on family income. 
Jn part, the nonsignificancc o[ SD is due to its multicollincarity 
with DI: thc coefficient o[ sim pie correlation between these 
two variables is .437. �-1 

The composition o[ the migratory flows (l\IA) is thc second 
significam variable in the income equation. The value of 1 
inclicates significance at 5% by a wide margin, reaching ncarly 1 %­
However, the cause-and-effect relationship being much more 
difficult to interpret in this case, it is best presenteei graphically 
as i n Figure 2. 

The variable MA assumes positive values in the regions 
o[ inmigration anel negative values in the regions o[ outmigration. 
The figure funher suggests that i11le1· anel intrarcgional migrations 
influence the levei of income cliHerently according to the type 
of region. ln the regions of inmigration, the intra movemenls 
affect family income positively: in the regions of outmigration, 
precisely the opposite occurs. ln tum, the inter migrations 
contribute to increasing income in the regions of outmigration anel 
reducing it in those o[ inmigration. 

Generally speaking, four cases can be clistinguishecl in thc 
figure. ln sections A anel D, the absolutc value o[ :i\lr\ is greatcr 
than unity, that is, MA > J, implying a greatcr relativc 
importance o[ intraregional movcments. ln sections B anel C, 
O < MA < 1 inclicates the clominance o[ interregional migrations. 
However, an important clarification must be made here with 
respecc to interregional migrations. ln the elefinition ?f tl�e
variablc MA, these flows are mcasureel by the net m1grauon for 

�3 Thc llc1a cocHicic111. or 11on11alizcd rcgrcssion codlicicnl. was ob1aincd 
hy muhiplying 1hc \'alue or 1hc p:iramclcr l>y thc s1a11dard clC\"ia1ion of 1hc 
rcspcc1ivc i11clcpcndc111 \'arial>lc 10 siandard dc,·ia1io11 or 1hc clcpcndcn1 
\':uiablc ra1io. 
4� Thc url>an popula1io11 is also i11�ignifican1, duc to 1hc 11111hicollincari1y 
wil h DI. 
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FIGURE 2 - EffECT Of THE COMPOSITION Of MIGR ATORY MOVEMENTS 

ON FAMILY INCOME 

each region; consequently, they have different implications 
depending on the region. ln the regions of inmigration they 
denote an increase in the supply oE labor, but in those of 
outmigration they indicate a clecrease. 

ln the paragraphs that Eollow, it is once again fitting to call 
the allention o[ Lhe reader Lo the precariousnes of thc theoreLical, 
anel empirical, basis o[ some of the propositions usecl Lo explain 
Lhe effects o[ migraLory flows. It shoulcl be eviclent, for example, 
that commonly accepted models such as Lhe neoclassical are 
baseei on overly restrictive hypoLheses. Thc neoclassical model of 
economic growth affirms Lhat Lhe clecision Lo migrate is a clirect 
function of regional income differentials. Some variations of this 
model also include among Lhe variables explaining migration the 
information available Lo Lhe potential migrnnt concerning Lhe 
conditions of Lhe labor market in the region o[ clestination. These 
conditions are represented, for example, by Lhe probability of 
finding employment in the modem sector o[ that region, or by 
lhe number oE persons proceeding from lhe sarne region of origin .• ir, 

ln lhe specificalion of lhe family incarne equation, it is assumecl 

�5 ln rhis contcxt, sec M. P. Toclaro, "A Modd of Labor Migration anel 
Urban Uncmploymcnt in Less Dcvelopccl Countries," A111erican Econo111ic 
Review 59 (March 1969): 138-47; anel M. J. Grccnwoocl, "Laggcd Rcsponsc in
the Dccision to Migratc," Jounial o/ Regio11al Scie11Ct: 10 (Dcccmber 1970): 
!!75-84. 
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lhat Lhe migrant has nol only cleciclecl to move to anothcr region, 
lrnt that he is alreacly in the region or urban center of elcstination. 
It is lherefore sought to determine lhe effect of his prcsence on 
the average incarne in the region of clestination. ln a clynamic 
approach, once new leveis of income are reachcd, ncw elecisions to 
migrate will follow until a new equilibrium is altainecl. 40 

Returning to Figure 2, one observes thal in section A of the 
regions of inmigralion, the levei of family income varies in direct 
proportion to lhe relalive importance of lhe inlraregional 
movemenls. Accorcling lo neoclassical theory, the reallocalion of 
labor among regions or within the sarne rcgion shoukl leael to 
an increase in wages in the region oE origin anel reduclions in lhe 
areas or urban cen ters of destin.tlion, eventually leacling to the 
equalizalion of lhe factor prices. However, what is observecl in 
practice is the existence o[ wage anel income clifferentials; anel, 
more important yel, lhese differentials cio not appear to reveal 
any tenclency to climinish. The principie of factor price 
equalization 47 is baseei on hypotheses such as linear anel 
homogeneous proeluclion functions, ielentical procluclion funclions 
for the various regions, absence of transportation costs, incomplctc 
specializalion of production in each region, perfect competition, 
remuneralion of the factors according to the value oE marginal 
procluctivity, a limitecl numbcr o[ products anel factors, anel so 
forth. If these hypothcses are not observed, the equalization of 
factor prices will only be partial. �8 ln queslions of urban 
economics, it is essential that some of these hypotheses be 
disregarcled so as to be able to explain the behavior of the 
economic agents in space, or even to j ustify the existence of 
cities, as in the case of agglomeralion economies anel transportation 
costs . The locational clecisions of entrepreneurs anel consumers 
depenei on Lransportation costs for raw materiais anel consumer 
products. \•Vith increasing remrns to scale (agglomeration 

-10 ln the ncoclassical 1110<lcl. the poinl of cquililirium is defined Lly lhe 
equalizalion of thc regional incomes (or wagcs): lha! is. lhe income 
diHeremials 1eml 10 zero. lu 1he varialions oi the model, 1he prol.ilem of 
rktermining the point o( equilillrium Llecomcs much more complicaleel. 1here 
l.icing 110 certaimy thal il exists. 
-li This is lhe basic principie oí 1he Heck!cher-Ohlin theory, latcr provcel 
with exac1ness hy Samuelson. Sce P. ,\, Samuelson, "J111crna1ional Trade anel 
Equaliw1ion of Faclor Priccs," Eco110111ic ]011r11n/ 58 (Junc 1948): 1611-84: 
J. llhag\\•a1i. "Thc l'tirc Thcory of Imcrna1ional Trade: A Survcy," Eco110111ic 
]ournnl 7<1 (March 196·1): scc1ion 2: and H. W. Richardson, Regio11nl Eco11c111ics 
(London: Wcideníeld anel Nicholson, 1969). eh. 12. 
·18 ln thc case of lallor, 01hcr causes of a psychological and social nature 
contrilJUlc 10 1he incrlia aí 1hc polcntial migran1s. Sce Richardson, Regio11nl 
"conomics, eh. 12. 
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economies), factor price difíerentials may widen rather than 
narrow. �0 It was also vcrified earlier that cities show great 
differences in specialization. The intennecliate centers, for 
example, are highly specializecl, anel some small cities have only 
one industry, which directly contradicts the hypothesis of 
incomplete specialization. ln addition, labor is not a homogeneous 
factor. The great clifferences in clegree of qualificatian give risc 
to wage clifferentials amang cities which are clistinctly specializecl 
in terms of inclustry.  ln turn, these cities require manpower 
having cliffercnt skills. 

A rapicl examination of the data on average family incame by 
city shows that various imermediate centers anel some large 
centers in the Southeast anel the South have incarne leveis 
equivalem to or higher than those af the meLrapolitan areas in the 
respecLive region. ln oLher worcls, these centers should be placecl 
in section A o[ the figure. ln Brazil the intermecliate class A 
cities were outstancling labor absorbers cluring the sixties. This 
means that, ahhough Lhe inflow of migranLs impliecl a rigluwarcl 
shift of Lhe labor supply curve, the growth of demancl in these 
centers was even greater, cletermining a rise in the average wage 
rate anel, therefore, in family income. �0 

The impact of migrations on income levei alsa depeneis on 
the proportian of migrams anel nonmigrants in total urban 
population. ln Lhis country, it was observecl in 1970 that of the 
imraregional migranLs who had movecl Lo Lhe cities, approximaLely 
40% had been living for less than five years in Lhe place of 
clestination. These persans are here consiclerecl new migrants. 
This proportion was slighLly higher in the regians af inmigration, 
where Lhe urban-urban Lype also dominates, wiLh approximately 
80% o[ Lhe Lotai. As a rule, the new migranLs exert a llepressive 
effect on incarne. ln the regions of inmigraLion, Lhe family incarne 
of lhe new migranLs was only approximaLely 70% Lhat of the 
migranLs considered old (more than 10 years' residence). 
However, secLion A of Lhe figure indicates that this effect is 
campensatecl for by a more than proportional shift in the clem:rncl 
curve. 

�D N. Laing. "Faclor Pricc Equaliz:nion in lnternational Traclc anel Rcturns 
to Scalc," Eco110111ic Recorei 37 (Scptcmher 196-1): 339-51. 

r,o li shoulcl be obscrvcd lhal lhroughoul lhis cliscussion it is assumctl that 
a risc in lhe avcrngc wage resuhs in an incrcasc in per capita or ramily income. 
Dcspilc thc íact that wagcs account for a Jargc sharc or Camily incomc, this 
incomc includcs othcr sourccs l hat are ohcn important in a comparison 
bctwecn migranls anel nonmigrants. Such. for example, is lhe case of 
incomc gencratetl by the mcmbcrs o[ thc Camily who work. 
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ln section B o( the figure, the interregional flows dominate. 
Generally speaking, the interregional migrant has a per capita 
incarne levei that is higher than the average in his region o( 
origin anel Iower than that in the region o[ clestination. Thus, 
to the extent that interregional migrants go to metropolitan areas 
in the regions of inmigration, the average income tencls to 
clecrease in these areas. The moclel developeel by Toclaro ni is 
most often applied in such cases. The potential migrant bases his 
clecision on the "expected income" in the region of clestination 
or, more precisely, on the current income weighte<l by the 
probability of obtaining employment in the modem sector of 
the economy. Insofar as this probability is small, contingents of 
unemployeel or underemployed are (ormed, generally in the 
traditional tertiary sector o[ the metropolitan areas, thereby 
Jowering the average incarne. 

Summarizing the case of the regions o( inmigration, it may 
be concluded that the intermediate anel large centers anel the 
metropolitan areas are distributed around MA = l ,  with a 
clominance o( the first two in section A anel of the metropolitan 
areas in section B. Presumably, the small cities would be placed 
near zero. Furthermore, it should be pointed out that the increase 
in family incarne from section B to section A tencls to overestimate 
the actual clifferentials, suggesting a slight inflection of the curve 
downwarcl, as inclicated by the broken line GH. 

ln the regions of outmigration, the situation appears to be 
much more complex. On the one hand, since the straight line 
adjustecl for family income takes into consicleration only the 
principal cities of the Northeast, there may be a bias with regard to 
the smaller cities. On the other hancl, for each type o( migration, 
intm anel interregional, there are two forces acting in opposite 
directions. Regions o[ outmigration are usually arcas having a 
relative surplus of labor, a greater number o[ workers being in a 
regime of disguisecl unemployment. Thus, in section C the net 
outmigration would tencl to increase proclnctivity anel family 
incarne . At the same time, since migrants are more capable 
ínclividuals with incarnes above the average in the region o( 
origin, their exit shoulcl have the opposite effect o( Iowering this 
avernge (i. e., selective ef[ect). .

The shape of the curve suggests that family income rises 
wi th interregional outmigration. Therefore, although selectivity 
exists, it tencls to be relatively less important than the reeluction 
in clisguised unemployment. However, another question remains 

r.1 ",\ l\fodl'I oí Labor Migration." 
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open: the exact place o( origin o( these flows is not known. Do 
they originate in the metropolitan areas or in the smaller 
cities? It is plausible that, in most cases, the first occurs; that is, 
interregional flows shoulcl originate in the metropolitan areas o( 
the regions of outmigration, anel have their destination in the 
corresponcling centers in the regions o( inmigration. ln terms of 
the figure, this means that the metropolitan areas would be 
grouped in section C, pos5ibly near zero. 

ln section D, the income levei varies inversely with the 
importance of lhe intraregional flows; anel, as in the previous 
seclion, there are two forces acting in opposite directions. On the 
one hand, the reduction of underemployment tends to raise 
average income in the country (rural-urban flow) anel in the 
urban centers of origin (urban-rural anel urban-urban flows) . 
On the other hancl, to thc extent that the intraregional migrants 
in the regions of outmigration have a very low levei of income, 
their prcsence depresses average income in the areas o[ destination. 
Granting, further, that lhe intraregional movements are directecl 
towarcls the smaller centers, these centers will be distributed on 
section D in lhe figure. However, con trary to what was observecl in 
relation to the regions of inmigration, the curve shoulcl now 
show an inílection along the broken line MN, inclicating that 
the estimatecl differentials (from section D to C) overestimate 
the actual values. 

From the above cliscussion emerges a proposition which, 
clespite lacking aclclitional empirical support, is o[ great 
importance for defining a national urban development policy. 
It seems plausible to assume that, in the first stage, the intra

mig
rants go to the smaller cities anel the intei· mig

rants to lhe larger
ones. The explanation lies in the amount of information that 
the migram has ab011t the work conditions in the place of 
destination . The rural-urban intrarcgional migrant moves to thc 
city owing to clissatisfaction with the fields, anel his clestination is 
a small center because, in addition to being nearer, it is where he 
encounters his contacts and friends. ln turn, the urban-urban 
interregional mig

ram moves because of dissatisfaction with his
rcgion or else hecause of the attraction exertecl by thc large 
centers. Yet, in both cases the i11te1· migrant tencls to have more 
information than the inti·a migrant. ln some intermediate 
situations, such as urban-urban intraregional movements, the 
dichotomy is not so clear. This is explained by the complete 
absence o( disaggregate information for classes of cities.

It still rcmains to comment on Lhe role of the migratory 
pressure (MIG) variable in the income equation. ln this case, 
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the negative sign is due to the dorninance of new rnigrants, who 
account for between 35% and 40% of the total rnigration in the 
country. ln 1970, the ratio of the incarne of olcl rnigrants to that 
of new migrants was 1 .  43 in the regions of inmigration anel 1. 23 
in those of outrnigration. ln aclclition, open unernployment was 
higher for the new group, being 3. 6% compareci to 2 .4% for the 
olcl group and 3. 3% for the total labor force. The variables 
MIG and MA are calculated as curnulative rnigratory flows; thus, 
if migrations decelerate in the future, either spontaneously or due 
to governrnental policy, the MIG sign should change from 
negative to positive. Such a change would reflect the greàt 
adaptation capacity of the migrants. ln other words, it should 
indicate that the average family incarne of the migrant is 
dil"ectly proportional to his length of resiclence in the place of 
destination. 

The resu]ts obtained by adjusting the equation for the 
clistribution of family incarne are statistically less than satisfactory. 
Various alternative specifications were tested, ha'-'.ing as the 
clependent variable the Gini coefficient (GC) or the interquartile 
cleviation (1D), anel as the indepenclent variables urban 
population, clegree of industrialization (D1), participation of the 
dynamic industries (SD), average farnily incarne (FI) anel 
migratory pressure (MIG) anel composition (MA). The 
coefficients of cletermination obtained are systernatically low, 
explaining at the most 20% of the total variance. ln Jarge part, 
this is duc to the slight variance of the incarne clistribution inclex 
used. The coefficient of variation of GC is only 7.5%, anel that 
of ID is IO. 6%- Uncler these conditions, the number of 
observations should be expanded far beyoncl the 20 cities studied 
so as to obtain statistically more significant results. The incarne 
distribution equation obtained is: 52 

(-0.606) (.512) (.329) 
GC = 35.85 - .009FI + .50DI + 13.95 MIG; R2 = .  194 

(-1. 945) (I.810) (1. 799) 

The nonsignificance of urban population confirms the results 
of Tab]e 5; that is, the clistribution of incarne does not vary with 
thc size of the city. The family incarne anel degree of 
industrialization variables are significant on]y at 10%. According to 
the values of the Beta coefficients, family incarne is the most 

62 ln ordcr 10 prcscnt thc rcsulls, the income dis1ribu1ion equation was 
multiplicd by IOO, so as 10 rcduce lhe number of zeros in thc \'alues 
oí thc para mctcrs. 
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important explanaLory variable, followed by DI anel MIG. Increases 
in FI tencl to reeluce income inequa1iLies, while DI and MIG 
reinforce them. Nevertheless, the rnle of FI in the equation is 
closely relateel to the interpretation o( DI, which means that FI 
captures part o( lhe effects of DI on the distribution oE income. li3 

The multicollinearity belween lhese two variables is also 
responsible for the low leve} o[ significance obtained - only 10%, 

The degree oE indusLrialization is positively correlated 
with average family income anel inversely correlated with the 
equily of thc elistribution of income . This apparently conlraelictory 
phenomenon seems to be characteristic of countries in the 
intermeeliate stages o[ inelustrialization. Industrial specialization 
normally implies a high capital to worker ratio, high productivity 
anel more qualified labor. The relatively limited range of 
qualifications demanded by industry in developing countries leads 
to ao increase in income inequalities. ln terms of the human 
capital lheory, these inequalities are relaled to the average levei of 
investment in human capital anel to its rale of return. 54

It is also known that the industrial structure of the city 
conditions the opportunities, as well as the type and perioel of 
training, of labor. For example, an industrial structure that pays 
high initial wages increases foregone income, raising the cost of 
investing in human capital anel thus reducing the rate o( relurn. 
The final result is an increase in average income and less inequality. 
By conditioning the altitudes o[ the entrepreneurs to risk, the 
industrial structure can also affect the distribution o[ interest, 
profits anel rents. 

Increments in average family income can also mean greater 
investments in urban social infrastructure, thereby constiluting an 
important factor in the redistrÍbution of real income and 
equalization of opportunities.li5 Another possible interpretation is 
that the increase in the rela tive im portance of the service sector in 
the large metropolitan areas has a positive effcct on elistribution. 

Migratory pressure (MIG) is the thircl significant variable in 
the distribution of income equation. The positive sigo clearly 

53 Scc J. M. J\la11ila and \,V, R. Thompson, "Toward an Economctric Modcl 
o( Urban Economic Devclopmcnt," in lssu,:s i11 Urbn11 Eco110111ics, ed. Pcrloff 
and Wingo, pp. 63-80; n. B. Murray, "Mctropolitan Intcrpcrsonal lncomc 
lncquality," Ln11d Eco110111ics 45 (Fcbruary 1969): 121-25; and H. E. Frcch 
and L. S. Burns, "Mctropolitan lntcrpcrsonal lncomc Incquality: A Commcnt," 
La11d Eco11omics 47 (Fchruary 1971): 104-106. 
�4 Scc T. W. Schultz, l1111csl111t:111 i11 flu111a11 CnJ,ilal (Ncw York: Thc Frcc 
Prcss. 1971). 
r,:; Mallila and Thompson, p. 67. 
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shows that Lhe elorninance o( new rnig
rants tenels to widen incarne

inequalilies. ln 1970, 57 ,8% of the new rnig
rants were receiving a

monthly incarne equal to or less than the legal rninimurn wage, GO 

compareci Lo 51 .9% of lhe mig
rants with belween five anel 10 

years' resielence anel 45 . l % of those with more than 10 years. By 
sector of activity, it was observed that in services 86% of the new 
migrants anel 75% of the old mig

rants were receiving a monthly
incarne equal lo ar less than the legal rninimum wage, certainly in 
conditions of uncleremployment. ln commerce these percentages 
were 56% anel 42%, while in industry they were 54% anel 
45% for the new anel olcl migrams, respectively. 

Throughout thc above discussion it has been taken for 
gi-antecl that wages comprise the major portion o( the functional 
distribution o( income. This being so, the share of wages rnust 
be consielered in estirnating the final effecls on total incarne of 
any reclislributive policy thal favors labor. ln 1960, the most 
recent year for which there is complete information on functional 
clistribution of incarne in the national accounts, wages accounted 
for approximalely 60% of the national incarne of Brazil . More 
recent inforrnation, through lirnitecl to industry, indicates an 
average share of nearly 40% in lhe periocl 1966-1969. However, 
even within lhe industrial secto1·, lhere are g

reat wage
clifferen tia Is. 

One could, for example, define a category of high wages 
associa teci wi th the industries considered dynarnic anel a category 
of low wages associatecl with the other industries. Thus, to the 
extent that the average ratio of high to low wages increases with 
the size of the city, inequalilies tencl to develop. 

It was verified in section 4 that the average wage rate in 
Brazilian industry grows at an increasing rate with urban size; that 
is, the wage curve is convex. Coetc1·is paribus, analogous 
conclusions are arrivecl at as to high wages, using for this purpose 
the variable SD. The regression for SD as a function of urban.
population indicates that the elasticity of high wages in relation 
to urban size is around I . 43, which means that the wages paid by 
the dynamic industries contribute to widening incarne clifferentials 

r.o More prcciscly, thesc migrants werc receiving an incomc cqual to or 
lcss than 200 cru:eiros per 111011th. ac a time that thc highest minimum legal 
wage rate was 187 .2 cruzeiros per month. lt should be furthcr noted that this 
percc111agc rcícrs only 10 rhc cmploycd urban migranls. Sec M. da Mata el ai., 

eh .• , , SCCI ion 4 . 2. 
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as the city grows. :;r ln fact, the average industrial wage is largely 
in[lüenced by the behavior of hight wages. It should also be 
noted that the sign of DI and SD are both positive in the incarne 
clistribution equation, anel therefore contribute to increasing 
inequalities. 

From the point o[ view of economic policy, perhaps it is more 
important to know the structure of clemancl than the levei and 
distribution o[ family income. r.e It is implicit that certain family 
expenses vary accorcling to the characteristics o( the city. 
Accorcling to the theory of resiclential location, rents anel 
expenclitures on urban transportation increase with the size of 
the city. ln fact, from Table 6 it can be observed that "Rent" 
and "Public Tl·anspartation" are among the items that increase 
most with urban size. ln both cases, this is even more 
pronounced in large metropolitan areas. This, as seen in the 
previous section, partly explains the abrupt rise of the average 
wage rate in these areas. 

ã7 Thc sharc of thc dynamic industries is dcfined for cach city as follows: 
wage bili of dynamic industries SD � bºII f f • 1 • orwagc , o manu ae1 u ring inc usl ries 

SD = h '!; , whcrc li is lhe rnlio of employment in clynamic 

industries (Ln) + e111ployment in ali industries (L): \Vu is thc avcragc wage 
rate in lhe dynamie industries, and W the average wagc rate in ali industries. 

!hc cqua1ion íor. high wages ean then bc expresscd as SD = a N", 

Wo 
• 

a or w· =· H N•, where H = -
1 

= eons1a111. The clas1icity of 1he (rela tive)
• . l 

higb wagcs wi1h respeel 10 1hc urb:in size will be 

c1 (log SD) = D (log Wo - log W) = b = J .. 13d (log N) d (log N) 
• ·1n fae1, 10 establish h as a eonslalll is a \'Cry s1rong hypo1hcsis, sinec 

Ln = f (Wn) and L = g (W), 1hat is, Li = h = G \�o . Thus suhsti1111ing 

• 1 • r 1. 1 ·11 • Wo G Wn N' ,n l le equauon O 11g l wagcs WI g1vc """w""° -w· = n ' 

�li ln thc ineomc cqua1ion, lhe conccpt of nct family income was uscd, 
defincd as 101al ineome (salarics, wagcs, rcnls, ele.) minus ineomc tax and 
social sceurity eon1rib111ions. The income-cxpendi111rc aeeounting rclationship
ean bc expresscd as: nel ineome + rcduced asseis (sale of real cs1a1e, 
vehicles, ele.) + inereascd liabilitics (creclit purchascs, ele.) = current 
expcnditurc• + inercascd asseis (purehasc of real cs1a1c, vchiclcs, ele.) +

redueed liabilities (redueed hills of crcdit, ele.) + insuranee + gifls anel 
con1rib111ions + íam ily savings. 



ln Table 6 the item "Health Care" reveals a U-shaped curve, 
while "EclucaLion" expenses appear quite irregular for the urban 
classes. These iLems cio, however, have some similarity. ln Brazil, 
the larger citics are usually beuer equippecl with free education 
(public system) anel health services (social welfare) than the smaller 

cities . ln Lhe small centers, for example, the consumers are oflen 
obligecl to use private medical services, thus incurring considerably 
heavy expenclitures. As the cities bccome progressively larger, the 
consumers can opt for the hea!th services offere<l by the 
government, which, though not appearing in the family budget, 
signify an increase in real income. ln the large melropolitan areas, 
health expenscs again weigh heavily. Due to his relatively high 
income, the consumer in the large center begins to give greater 
preference to the quality of the services (generally private), 
conseq 11en tly spencling more on health. 

Table 6 

Pc1·cc11lage Co111posilio11 o/ C1,rrc11t Family Expe11dit11res, 
1961-1962-196) 
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One o[ the principal attractions of large cities is the 
availability of recreation anel amenities in general. Various of 
these specialized services operate on economies of scale and require 
markets having a minimum size which can be read1ed only in 
the Iargc urban centers. ln acldition, the clemand for recreation 
clcarly renects a change in the preferences of the consumers 
(especially those in the upper incarne or wage classes), and such 

preferences clepencJ on the characteristics of the city. Nevertheless, 
anel despite these arguments, Table 5 shows that in Brazilian 
cities the share of expenclitures on "Recreation" is surprisingly 
stable among the urban size classes. This could mean that, in terms 
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of consurner preferences, what is important is not the quantity of 
services consurned, but the possibility of consurning thern at any 
mornent clesired. On the other hancl, certain amenities, such as the 
environrnent of a large city, do not necessarily involve additional 
expenses. 

As would be expected, "Foocl" has the Iargest share in the 
farnily budget. Together with "Clothing" expenses, it shows a 
decreasing relative participation with urban size anel a 
marketcl recluction in the large metropolitan areas. Consiclering 
that average family incarne inc1·eases with urban size, the data of 
Table 6 can also be interpreted as "Engel's curves". That is, the 
variations in family expenses are associatecl with the variations in 
farnily incorne. As to food expenses, Engel's law establishes that 
the percentage of incarne (or of total expenditures) spent on foocl 
declines as incarne increases . However, in the present case, this 
interpretation is subject to some reservations. Cornrnonly, the 
design of cross-section samples for studies of farnily buclgets atternpts 
to contrai the influence of other variables such as average age, size 
of farnily, type of city, region, anel so forth, so as to isolate the 
effects of income on the various itcrns of ex pense. Likewise, it 
is supposecl that the prices of the proclucts are helcl constant. 
Yet, since it is known that not only incarne but also prices tencl 
to increase with the size o[ the city, the data in Table 6 
sirnultaneously reflect an income-effect anel a price-effect. 511 

Moreover, in clealing with average percentages by classes of cities, 
other types of influence, such as the effect of the family size 
variable (economies of scale in consurnption) may be important. 
Icleally, it woulcl be desirable to construct scparate statistics for 
each class of incarne anel size of family (anel pcrhaps for each 
rcgion). ln this way, each city could be characterizecl by its 
clernand structure. Thus, an urban clevelopment policy clesignecl to 
stimulate a given type of city, the interrnediate cities for exarnple, 
should aim at affecting the aspects of dernancl characteristic of 
those centers in order to create conclitions favorable to their 
growth. 

jit The equalion of demancl for lhe good i can bc written as X,, = F (Y,.1' 1 ,), 
where X1, is lhe quantily of good i consumed in lhe urban ccnter r, 
Y, is lhe a\'erage family incomc in r, anel P 1, is thc pricc of goocl i in ,-_ 
lt is further hcld lhal Y, = F (N,) and P,, = g (N,), wherc N, is thc size 
of lhe ccnlcr r. lnlroducing lhcsc last lWO rclalions into lhe clemand 
cqualions will givc the following expression for the elastity o( lhe demand 
for good i in rclalion 10 lhe urban size: e •• = e., e,. + e., e, •. 
wherc e,,. e,, are the rcspcclh·c price anel incomc claslicitics of good i, 
and e, •. e,. :1he rcspective cffccls o( the urban size on lhe priccs o( i and 
on the incomc levei. 
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6 - SOCIAL AND ECONOMIC INFRASTRUCTURE 

ln this section the second element of the urban size moclel is 
introclucecl: costs. The well-known inefficiency of the large urban 
agglomerations is basecl on the argument that the cost of the 
urban infrastructure in these centers is so high that it outweighs 
the benefits of the agglomeration. Uncler these conditions, the 
returns on priva te anel public investments woulcl tencl to be higher 
in the smaller centers. ln the present case, it is supposecl that all 
the infrastructure services are su pplied by the public sector, while 
directly procluctive activities are included in the private sector. 
Moreover, i t is appropriate to divide the urban infrastructure in 
two com ponents: the ecop.omic infrastructure anel the social 
infrastructure . The first, which has the support of directly 
procluctive activities as its main function, inclucles the services of 
transport, energy, water, housing, anel so forth. The second, 
which is related to the formation o( human capital anel the 
welfare of the community, inclucles eclucation, health anel social 
security services. 00 The investment in social infrastructure is 
therefore a function of urban population, population clensity anel 
income clistribution, while the investment in economic 
infrastructure depeneis on the levei of aggregate urban incarne, or 
on the levei anel structure o( the industrial procluct of thc city. 61 

ln econometric terms, the long-term average cost of 
infrastructure services is a function of lhe quantity anel quality 
of these services, of the prices of inputs, of the conclitions uncler 
which these inputs are supplied, anel o( the technology used. 
However, Lhe estimation of such functions presents conceptual and 
empírica! clifficulties that are nearly insurmountable. 0� One 
possible alternative would be to use technical engineering data. 83 

00 Scc N. H. Hansen, "Unbalanccd Growth and Regional Dcvelopment." 
Wcslenz Eco110111ic Jourua/ (A11111111n 1965): �-14, espccially p. 5; idem, "Tbe 
Structure anel Determinants of Local Public lnvestment Expcncliturcs," 
Review o/ Eco110111ics a11cl Stati.11ics 47 (l\lay 1965): 150-62. 
01 From the point of vicw oi cconomic policy, the causal rclation is re\'crsecl; 
that is, thc govcrnmclll aims at cncouraging nc0 im·estmenls in dircctl)' 
productivc activities through increasing the stock of cconomic i11fras1rnc1urc. 
O:! For a more complete discussion of thcse problcms. see W. Z. Hirsch, 
"The Supply oí Urban Public s�r\'iccs," in /$sues i11 Urba11 Eco110111ics, 
cd. Pcrloff anel Wingo, pp. 477-525. 
03 ln one of thc fcw st1111ics of this l)'P<', it was found tha1, for the industrial 
produccr, thc costs oí iníras1ruc1ure vary li1tle as thc size of the city 
incrcascs. Sce Costs o{ Urb1111 /11fraslruct11re 11s lltlate,I lo City She i11 
Deve/0Jú11g Cou11tries: /11dia Case Stmh (Palo Alio: Staníorcl Rcsearch 
Inslitutc, 1968). 

267 



Nevertheless, the great ma jority of stuclies on urban infrastructure 
are limitec\ to estimating expencliture functions per capita (or 
by unit of area), by type of se1·vice anel size of city, assuming that 
per capita expenses behave in a manner similar to average 
costs. However, such a procedure is subject to im portant 
qualifications .  The per capita expenditure functions commonly 
inclucle factors on both the cost sicle (quantity of services, 
indexes of quality) anel the demand sicle (family income), in 
addition to other elements that do not Iit into either of these 
categories, such as private income anel intergovernmental 
transfers. Consequently, an increase in per capita expenses can not 
be associated with an increase in costs alone. It is known, for 
exam pie, that social infrastructure services have a high income 
elastiê:ity, anel that such an increase may therefore be the result 
of an income effect. 

With the objective of studying the case of Brazil, Table 7 
shows per capita expenses accoreling to three types of infrastructure. 
"Transportation anel Communications" anel "Urban Services" 
correspond to the economic inírastructure, anel among the most 
important services are: urban transporl, sanitation, water and 
sewage, public lighting, streets, parks, squares, anel so on. 
Under "Eclucation anel Health" are included items such 
as medical anel hospital assistance anel primary eclucation, 

Table 7 

Pér Capita Expe11dit11res on Economic and Social lnfmstrncture 
by Urban Size Class 

(CrS pe1· lnhabitant, I 969) 

Urban Sizc Class Trnnsponation Educntion Urhan 
(1 000 lnhabitants) and and Services 

Conimunicalions l·lc:1lth 

50 - 100 IS.00 12.20 n.xx 

(.87) (.67) (.6'.\J 
100 - 250 8.39 J0.4X J:2.IJJ 

( 1.15) (.53) (.65) 
250 ··- 500 4.30 15.58 35.79 

(.42) ( 1.10) (.86) 
500 2 000 3.80 7.50 18.94 

(.67) (.56) (.67) 
2 000 :in d o ver 11.35 56.06 71,45 

(.25) (.22) (.57) 

Sourcc: Ministério d:1 Fazenda. 
Note: Thc numbcrs bctwecn parcnthescs are thc coefficients of varintion. 
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that is, social infrastructure services. As the data on 
on expenclitures ws obtained from municipal balance 
it does not inclucle state and federal expenditures. The per 

sheets, 
capita 

ex penclitures also reflect, in part, the earmarking of 
intergovernmental transfer funds. º' Generally speaking, the per 
capita values for the smaller size classes tend to be 
underestimatecl, while those for the larger cities approximate the 
actual infrastructure expenditures on the three leveis of 
government. º"

ln llrazil, "Transportation and Communications" services 
anel "Urban Services" are typically municipal. ln these two 
functions, the per capita expenses form a U-shaped curve which 
reaches its low point in the secondary metropolitan areas. ln 
"Urban Services", the ratio between the highest anel the lowest 
per capita values is approximately 4; in "Transportation anel 
Communications", it is approximately 3. 00 

The expenclitures on "Eclucation and Hcalth" 
elemonstrate irregular behavior, possibly due to the earmarl�ing of 
intergovernmental transfers, anel to the participation o[ thc state 
anel federal governments in such programs. ln this category, the 
highest per capita value is seven times greater than the av::rage for 
the seconclary metropolitan areas, owing in part to thc dcpressh·e 
effect of the peripheries of the latter. 

By anel large, the coefficients of vari:ition are much higher 
f01· per capita expcnses than for procluctivity, wages anel family 
incarne, which reflects not only the dissimilarity betwecn the cities, 
but also differing criteria for the classification of expenses in 
the municipal balance sheets. Furthermore, it i:. intcresting to 

04 Thc infras1ruc1ure is also charac1crizccl br inclivisibilities. ln the 
govcmment :mel general :ul111inistra1io11 function, for cxamplc, economi� 
of scalc are obscrvecl 11111il thc sizc of approximately 100 1ho11sand inhahi1an1s; 
with regarei 10 1his, s:c Ar:rnjo cl ,,1,, pp. 160-61. ln Brazil, íour functions 
("'Transport:11io:1 anel Co11111u:nica1ions", "Urban Services'", "Hcahh anel 
Educa1ion" ;ind "Govcrnmcnt ,\dministralion") includ�. 0:1 1he avcrage, 
80% of thc municipal cxpcnditurcs. 

e:; ln 1he smaller anel relatively pcorer citie�, lhe participation of 
5lalc anti federal govcrnmcnls through direct h1,·cs1mcnts tcnds to bc 
i1111iortant: this i111roduccs a downward bias in 1hc per capita ,·alues calculatcd 
for these cities. n 1he same reasoning, 1hc values ol:ainctl for 1hc largcr 
citics approxima1c the 101:tls expcnded on iníras:ruc1urc. 
oo lt is intcrcsting to obsen-e thal, even disaggrcga1ing 1hc class of c111cs 
with lcss 1han 50 1housand inhabitants (e.g. Araujo "l nl., Tablc V. 16), lhe 
minimum expcnditmcs on "Transportation an.1 <:ommunications" continue 
10 bc in 1hc class ha\'ing 500·2 000 thousand inl:::'ii:ants. ln '"Urban 
Services", howcvcr, ali the classes of cities wi1:1 1:ss 1l1:1n 50 thousand inhabitants 
show per capita \'alues lower than 1hosc for 1:.,, largc mNropolitan arcas. 
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point oul the case oE the large melropolitan areas, where the 
average values of per capita expenses conceal important differences 
between the peripheries of Rio anel São Paulo, as is well shown by 
the average per capita expenclitures for the periocl 1968-1971. 

Table 8 clearly illuslrates that the striking difference in 
expenditures is between the peripheries of the melropolitan areas. 
That of Greater Rio, Oi formed by commuter towns, pushes the 
average for the metropolitan area clown. ln contrast, the periphery 
of Grealer São Paulo is composecl o[ inclustrializecl anel 1·ich 

Table 8 

São Paulo (MASP) anel Rio de Janeiro (MAR}) Metropolitan Antas: 
Expe11ditm·es 011 Economic anel Social Infrnstructure 

(1968-1971 Averages, at 1969 Prices ª) 

\l,\SP 

l'apll:11 Ci1\' 
()1hcr .\111111,it''"·' 

\1.\ltJ 
(':l(ltlJI ('i1� 
Othcr .\l,miât•i.,,, 

·1·r.1ll:O-Jltlítõlli1111 
�1nd 

( ·ommunk:1ti,,n, 

15 .1>i 
'J. !((, 
e .x.11 

, •. 711 
�-' :tu 
·'. J,t, 
( .•,�, 

Source: Mini!lt�rio da F:uenJL 

l:,lu1.";.11ion 
;1nJ 

lh::ll1h 

-'�-:-li 
�J �IJ 
_l'.\ 7� 
t MIJ 

�li. •J-1 
711.1>7 
5_1J� 
, SI 1 

Urh:,n S,:nll'\."' 

71( ,- 1  
1:!. �1) 
71. �� 
1 7)1 

11) .lX 
SJ.65 
1.l.-N 
•I .+li 

1 .\lll!IIJilUn!':,, 
,111 lirh,in Scn·1L''-� 

("rS I CUJ1t..mi 

�2'17. 'J� 
1:N -11 
cl. IMJI 

,,-1.17 
11Jl{_.o 
-li .MO 
e 771 

• Tbo eurrcnt v1lu,. for A(ASP .-,,. d,noted w,ing tb• ,o,t-ol-living ind••· For AlARJ lho rublie 
aervicea ruice indl!I wa.s u■ed. 

No. The num',ers hl!twt<!n J)arenlhctes are the coerricienl.!I or varialion. 

municípios having tax revenues (excluding intergovernamental 
transfers) that exceed the per capita expenditures of the 
capital. Table 8 shows two aclclitional average values for urban 
services: per capita anel by unit of area. The second gives better 
eviclence of the efEects of the diseconomies of agglomeralion, and 
shows that the differential between São Paulo anel Rio ele Janeiro 
1s much greater when calculatecl by unit of area. 

Ui Nolc that, though the valucs havc bccn corrcctcd; thcrc is still an 
upwanl bias in thosc for Rio de Janeiro duc 10 ils doublc function 
(as municipality :md sta1c) up to 19H. 
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lnvestments in infraslruclure are often used by the government 
as an inslrument to attract new private activities, or diretctly 
procluctive aclivities, to a given location. However, experience 
has proven that this policy does not always lead to satisfactory 
results. Once the infrastructure is established, the government 
aclopts a passive positon, naturally expecting that private activities 
will come in great numbers to those locations which are 
well-equipped with basic services. Figure 3 illustrates the 
relationship between clirectly procluctive activities anel cconomic 
anel social infrastructure. 

o k *
s

FIGU R E  3 EFFECT OF THE ECONOMIC ANO SOCIAL INFRASTRUCTURE 

ON DIRECTLY PRODUCTIVE ACTIVITIES 

The variable 1·, on the vertical axis, reprcscnts the value of 
private capital per unit of arca (km2, for example). When such 
data is not available, the rate of return on this capital can bc 
used. On the horizontal axis, k, anel k, measure, respectively, the 
value of thc stock of economic anel social infrastructure per unit 
o[ area. At the intersection of the curve F0 with the axis of the 
abscissas, thc valuc k; is the criticai minimum level of the 
economic infrastructme, below which any clirectly procluctive activity 
becomes unfeasible. On the curve F., the point k; is interpretecl 
analogously. Further, it is plausible to assume that 1.; ·5 k;. The 
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curve F0 
asympLotically approaches the value r

0
, which represents 

the saturation level for the economic infrastructure. os 

Technological progress would have the effect of shifting the 
curve F

c 
upwarcl along the broken line F'

0
, raising the saturation 

point from r. to r .. Thus, a policy emphasizing this type of 
inCrastructure will be the more inefficient the closer the curve F

c 

is to Lhe saLuraLion point; this, in pan, explains the failure of 
various experiments with industrial districts anel other basic 
service programs. Contrary to F

c
, the curve F. becomes constant 

at the levei r, for any k, ;;:::: k,. I t is also assumecl that r. :::; r. 
ln short, an urban clevelopment policy that utilizes the 

economic infrastructure as an instrument will initially be a 
strong stimulus to new directly productive activities; yet, this effect 
should progressively lessen as the accumulation of capital increases. 
Within this same reasoning, Lhe effects inclucecl by the social 
infrastructure are far more limited. This type of service is actually 
much more related to the levei of welfare of the community than to 
clirecLly productive activities. ou 

7 - FINAL CONSIDERATIONS

According to this analysis of Brazilian urbanization, the indexes of 
avcrage bcnefits - procluctiviLy, wages anel family income - reveal 
an incrcase of between 50% anel 100% from the smallest to the 
largesL urban size class. On Lhe other hand, the ratio between the 
highest and the lowcst value for per capita expenditures ranges 
from 3 to 4 for thc economic infrastructure anel 7 for the social 

A 
r.s The function would have the íorm: r "' r-. - k. , whcre A is a positive

conslat!t. r. is 1he saturation point, and thc criticai mi11im11111 is deíined as 

fl!• Onc would 11111s havc a systc::1 of 1hrce cq11a1ions an<l four unknowns: 

r = I'. (k.); k, = f (d}: d = g (r) 

whcrc thc fil·st is thc cqua::o:, for th� cto:1::mic infrastrucLurc. ln Lhe sccond, 
Lhe social iníras1ruc111re is a fu::clion of Ih!! nccds of Lhe communiLy mcas11rcd 
hy 1he url>a:1 pop11la1ion, e:·. pr�fer�.'.>!y, by 1he r,opulaLion densiLy (d). l'inally, 
Lhe third rc)a1ionship shm•:s 1ha1 Ih� ,:,� o[ 1hc ci1y depcnds on Lhe 
importancc of 1he dircctly p:·uductiv..: :::1ivi1ics. Once a valuc has heen 
chosen for k., 1hc 01her nr::iblcs cJ·1 h: calculaLcd hy inLroducing 
thcm into lhe cquations !e:· 1hc S}'�l�rn. 

272 



infraslrncture. The benefit elifferential in Brazil is thereíore 
c;omparable to those found in inelustrialized countries. 70 

Nevertheless, in relation to costs, cven after correcLing the 
underesLimation for the smaller cities, the diíferentials shoulcl be 
regarded as excessívely large. 

Generally, in the industrializecl c:ountries Lhe increase in benefits 
with urban size surpasses the increascs in costs. This Icei Alonso 
to argne thaL, if an optimal city size exists, it depeneis much more 
on the function of average productivity than on thc function of 
average productivity than on the (unction of per capita costs. 71 

ln the case of Brazil, however, the empírica! eviclence of thc 
preceeling sections suggesLs a dose association between the cost 
clifferential anel thc semiprimate structure of the urban systcm; 
this means that, in this case, the efficiency of a ·city depeneis on both 
the benefit anel the cost curves. Unfortunately, there is not enough 
information available to characterize with any precision the degree 
of economic efficiency (or inefficiency) of Greater Rio anel 
Greater São Paulo. 1-Iowever, the latter has been showing signs of 
diseconomies of agglomeration. This is suggested, for example, by 
the recent shift of large industries to cities near the capital. 

The acceleratecl rise in urban infrastructure costs is not a 
phenomenon limitecl to underdeveloped countries. Baumol argues 
that the secular growth of these costs, anel the consequent chronic 
deficit of the cities, is due LO the low produCLivity of 
infrastructure services relative to the other sectors of the economy. 72 

Despite recent technological progress, a Iarge number of services, 
such as eclucaLion, heahh, sanitation, police, anel so forth, have 
shown moclests gains in productivity compared to other sectors. let 
us then assume, as does Baumol, that the economy is divided in two 
sectors. ln the first, the procluctivity of labor is increasing; in the 

70 Spccifically, in Cennany, Japan and 1hc Uni1ccl S1a1es. Scc Alonso, 
"Thc Economics of Urban Size," pp. 72-76; anel K. i\lera, "On the Urban 
Agglomer.11io11 anel Economic Efficicnc)';' Eco110111ic Devdop111e11t mrd 
Crtllrtrnl Cha11ge 21 Qanuar)' 1973): 312-13. 

71 "Urban and Regional lnrbalances in Economic Development," p. 4. 
7!! \V. J. Baumol, "l\Iacroeconomic.s of Unbalancecl Grow1h: The Anatomy o[ 
Urban Crisis," A mericm, Eco110111ic Rct!Ícw 57 (June 1967): 415-26. 
7� According lo Lhe last Brazilian popula1ion census, sliglt1ly more than 89% 
of thc persons engagccl in "Social Acth·i1ies" werc in the cities. However, not 
all lhe services in this brancl1 can be classifieel as in[rastruc111ral. l'urthermorc, 
in the census, lhe public utilit)' industries are classified in the secondary sector. 
ln 1970, a tola! of 1 458 lhouand persons were employcd in 1he following 
urban ac1ivi1ics: proeluc1ion anel dis1ribu1io11 of electrical energy and gas; 
walcr supply, sewagc services anel 01her public works; public medical and 
hospirnl assis1ance; rnililary police; civil police; !ire dcpartment: anel city 
achninis1ration. 
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