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Leading indicators for the industrial sector *

Claudio R. Contador•• 

1 - lntroduction 

Forecasting is crucial to economic policy, since predicting reversais 
makes it possible for government decisions to partially modify future 
developments. Although forecasting is meant to limit the risks of 
decisionmaking, the fact that is based on prior estimates implies errar, 
regardJess of the approach. As a rule, the more invested in forecasting, 
the more accurate the estimates, and consequently the fewer the 
oversights and the Iess risky the decisionmalc.ing process. 

It was with this in mind that IPEA undertook. an extensive 
study 1 to select better criteria for the construction of economic 
leading indicators capable of providing reasonably accurate estimates 
at relatively low costs in tenns of time and money. White more 
precise statistics - generally ex post - are prepared· by specialized 
institutes such as the Fundação Instituto Brasileiro de Geografia e 
Estatlstica (FIBGE) and the Fundação Getulio Vargas (FGV). their 
costs are substantially higher and the data become available only_ 
three months !ater or more. 

Most economic variables _ - r�al product, employment, price 
leveis, rate of capital accumulation, etc. - are characterized by 
fluctuatiom. Not only Brazilian economic history is marked by 
periods of intense expansion, others of modest growth, and a few of 
stagnation ar negative growth. Other countries, be their economies 

• ThiJ article is a surnmary of Ciclos Econdmi,:os e Tndicadort:s de Alividadt: 
no Bra.sil, Coleção Relatórios de Pesquisa n.0 !IS (Rio de Janeiro: IPEA/INPES, 
1977) . 1 am grateful to Herval Aluísio Mota Cardoso for his assi11ance in 
updating the original and re\liewing the data. 

• • Of the rescarch ins1i1ute of IPEA. 

1 Cited in �he preceding note. 



centralized or market-oriented, developed or underdeveloped, have 
expcrienced even stronger fluctuations. The fact that changes in 
levels of real output, employment and prices are recurrent and 
widespread phenomena have led to the conccpt of the "cycle" 
becoming one of the focal points of modern macroeconomic theory. 

Business-cycle discussion lies between two poles. At one pole 
are those who argue that cycle phenomena, especially the longer­
Iasting, have no relationship to the structure of the economy; instea<l, 
recessions and revivais are due to purely random disturbances. 
From this standpoint, analysis of the known cycles contributes little 
to the prediction of subsequent cycles. At the other pole are those 
who contend that Lhe occurrence o( cycles is solely attributable to 
economic forces in interaction with sociocultural and natural-resource 
factors. Hence, for this group, understanding past cycles is of major 
importance to economic policy and economic history. The rnajority 
of writers stand between these extremes. Abramovitz, for example:, 
agrees that the Ionger cycles have been correctly described and 
statistically documenced, bu t adds that their causes remain mostly 
controversial. For Abramovitz and other economists, what ultimatelv 
matters is that the similarity of business cycles renders thcir analy,;i� 
important to cconomic theory and policy, and hence justifies the 
development of statistical toais. 2 In our study we adopted a similar 
middle approach, not seeking the causes of Brazilian business cycles, 
but rather a set of relatively stable statistical "laws" that might be 
used to forecast future cycles. 

The cycles of each economy present peculiarities that differ­
entiate them from those of other economies. With reference to Brazil. 
two facts stand forth. In the first place, in flation has reigncd even 
during recessions, when deflation is generally the rule. Rarely have 
prices remained stable or fallen, and even in these instances deflation 
has been slight and short-Iived. 3 Thus, the outstanding characteristic 
of Brazilian economic history and price cycles has been the stability, 

2 U. S., Congrcu, Hearings be/ore the Joint Economic Commiltee, 861h Cong., 
ht scss., part 2, pp. 411-66. 

3 See M. H. Simonsen, "Inflation rmd the Money and Capital Markcts of Brazil," 
in The Economy of Brazi/, ed. H. Ellis (Berkeley: University of California 
Press, 1969), pp. ]�4-�5; A. V. Villela and W. Suzigan, Polllica do Governo 
e Crescimento da Economia Brruileira, 1889-1945, S�rie Monográfica, n.0 10 (Rio 
de Janeiro: IPEA/JNPES, 1975), 1able Vll, pp. 424-25; O. Onody, ,f Inflação 
Brasileira, 1820-1958 (Rio de Janeiro, 1960), pp. 25 and ll7-EJ; M. Buescu, 
300 Ano.s de Inflação (Rio de Janeiro: APEC, 1973), 1able LX, p. 223. For an 
econometric analysis of the de1erminan1s o( the rale of infla1ion since 1861, 
consult C. R. Contador and C. L. Haddad, "Produto Real, Moeda e Preços: 
A Experiência Brasileira no Período 1861-1970," Revi.sta Bra.silt:ira de Estatlstica 
6 CTuly-September 1975): 407-440. The text comains some printing errors in 
lhe time series on real incarne, prices and inflation listed in the appenclix. 

2 



rises and falis not in price leveis but in inflation rates. ln the 
second place, Brazilian economic growth has been practically 
uninterrupted in the twentieth century, with the possible exception 
of two short recessions during World War I and in 1929. 

Besides being nearly constant, the economic expansion of Brazil 
in the last t\V'O decades achievcd notable average rates previously 
unobserved in the country"s history. This tendency was especially 
marked in thc late sixties and early seventies, as the average annual 
rate of growth of GDP moved from just under 6% in 1947-1967 
to over 9% in 1968-1970 and almost 11 % in the next three years, 
at a pace comparable only to West Germany and Japan. However, 
the optimism generated by the so-called "Brazilian miracle" was 
countered by a drop in the rise in incarne from 9.8% in 1974 to 
a modest 5. 6% in 197 5, renewed by an increase to 9. 2% in 1976, 
and again offset by a fali to 4. 7% in 1977. The most pessimistic 
foresee a continuance of the modest growth of today, maintaining 
that the expansion of 1968-1974 was atypical and irrecoverable, and 
contending that Brazil is destined to a slow, hard-won growth that 
may, or may not, lead to developed-country status . 

Fortunately, the modest or repressed grm.,.th attested in 1975, 
1977, and 1978 is not permanent. What is likely to happen is that 
the cu1Tent phase will be followed by another of high growth rates 
which, unhappily, will not last forever either. 

Once one accepts that economic growth is in itself an unstable 
process, interest turns to three problems: (a) the causes and me­
chanisms of business cycles; (b) their signals; (c) the means of 
controlling them. Since there exists an abundant literature on 
the causes and ways that business cycles are extended, as well as 
on anticyclical measures, we may avoid discussing these themes. \Ve 
shall embark, instead, on as criticai and objective a discussion as 
possible of our recent experiencc with business-cycle forecasting 
indicators in Brazil. 

Although the reasons behind business cycles are often unknown, 
especially in Brazil, economists from different schools agree that 
ex. ante prediction of the future behavior of the cconomy allows 
that appropriate decisionmaking offset undesirable cyclical reversais 
within time and at minimum lasses . Clearly, the more reliable the 
indicators and the earlier the diffusion of the forecasts, the greater 
the utility of the predictions to economic policy. Since our theme 
is still in the exploratory stage in Brazil and consequently subject 
to controversy, ·we will not follow any given theoretical approach. 
However, the existing theories will be used to the extent that they 
simplify the methodology without damaging the qu<1:lity of the 
indicators, and will be judged on the accuracy of their ex ante 
performance.  

.!I 



2 - Defining business cycles 

A business cycle is understood to be a regularly recurring sequence 
of expansions and contractions that aHects an economy in many 
aspects, especially national product and employment levels. � Strictly, 
this concept is a pure abstraction. Recurrence implies that economic 
activity cannot follow the sarne path indefinitely. Moreover, any 
deviation tends to reinforce movements in the sarne direccion until 
opposing forces push the economy the other way. This is a me­
chanical view of what is meant by a cycle. 

However, even if cycles are accepted as recurrent fluctuations, 
there is neither theoretical nor empirical evidence that they follow 
the sarne pattern with respect to duration and amplitude. Some 
are severe, others hardly noticeable. In some cases the contraction 
lasts longer than the expansion; in others, the contraction is mild 
while the expansion is intense and short. Nonetheless, despite the 
specific nature of each, and the multitude of causes and characteristics, 
all business cycles are governed by certain processes ar laws of 
formation which, once identified, allow for the construction of 
forecasting devices. This fact will be taken into account in making 
the necessary statistical assumptions. After ali, if each cycle were 
considered different from all others in the past or future, the very 
notion of prediction would lose practical meaning. 

The concept of the cycle has undergone modifications to the 
point that there are now three sets of criteria for identifying and 
dating the phases: (l) the "classical" definition, (2) the "revised" 
definition, and (3) the "growth-cycle" definition. Generally speaking, 
the timing, amplitude, lags, Ieads and so forth vary according to 
the definition used. 

Under the classical concept, the cyclical phases and their 
chronology refer to peaks and troughs in the ]evels of aggregate 
series, the most common being National Product. According to the 
revised definition, the phases and their chronology relate to deviations 
Iram the trend of the series. G Lastly, the growth-cycle concept uses 
the minimum and maximum growth rates in the series as the criterion 
for identifying phases and their timing. 0 The implications of each 
concept are not purely academic, as we will see below. 

4 According 10 A. F. Bums and W. C. Mitchell, M1uuuring Bwiness Cycles 
(New York: NBER, 1946) . Also see V. Zamowitz, The Bwiness Cycle Tod.ay 
(New York: Columbi:a. Universily Press, 1972) . 

li 1. Mintz, Daling Postwar Bwinf!ss Cyclf!s, NBER Occasional Paper, n." 107 
(New York: Columbi:a. Univenily Press, 1969) . 

e This is the concepl mggested by M. Friedman and A. Schwartz, "Money 
and Business Cycles," in The Optimum Quantily o/ Monf!y and. Olher Essays 
(Chicago: Aldine Publishing Co., 1969), pp. 189-235. 
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The classical definition identifies beginnings of depressions only 
if there are decreases in the absolute levels of product ar employment. 
Clearly, it has lost ground since 1940, as such decreases have become 
rare in the majority of economies. lts utility is now limited to 
individual sectors and activities, for which it may hold even when 
not applicable to aggregate product. 

The revised definition calls for prior recognition of the trend 
of each economic series. The fluctuations then correspond to the 
deviations relative to the trends. If the trend is horizontal, the cycles 
and their timing will obviously be the sarne according to the classical 
and revised concepts. However, if it is not (and in general the 
economic time series presem positive trends) , the trend may be 
influenced by certain factors that generate the cycle . For this reason, 
the method chosen for recognizing trends may affect the identifica­
tion of business fluctuations. Although this choice is arbitrary, it is 
usually possible to graphically depict a trend and thc deviations 
therein. But the existence of diíferent tendencies in given subperiods 
requires special attention, for such tendencies may actually correspond 
to phases in a prolonged cycle. 7 

The revised concept, with some modifications, has come to be 
used for measuring the so-called "GNP gap". Since it is important 
to know how far the economy is from full employment before taking 
steps, and since there is no direct means of gauging full employ­
ment, simplified methods have been developed. The most widespread 
is that adopted by the U. S. Council of Economic Advisors. 8 This 
method determines potemial product by interlinking peaks with the 
trend line . The tangents hypothetically represem full (or near 
full) employment, and the difference betwéen potential and actual 
product stands for the idle capacity of the economy . As a rule, 
cyclical phases are inversely associated with idle capacity and 
unemployment; during a contraction idle capacity increases, and 
during an expansion it decreases. If the trend used to measure the 
gap is the sarne as that utilized to render the series stationary, 

7 For a det:iiled discussion, scc R. A. Gordon, Busintss Fluclm11ions (New York: 
Harper &, Row, 1961), pp. 253-57. 

8 "'The Gap bctween Actual and Potential GNP," 1965 Annual Reporl of thc 
Council o/ Economic Advisors, pp. 81-84, reprinted in Macroeconomic Readings, 
cd. J. Lindauer (New York: The Frce Press, 1968), pp. 244-47; "'Realizing the 
Economy's l'otential." 1969 Report o/ the Council o/ Economic A.dvison. For a 
complete description of the method, see L. R. Klein and R. S. Preston, "The 
Measurement of Capaàty Utiliz:nion," Âmerican Economic Revit:w 57 (March 
1967) : 34-58. 
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the shape of thc gap will be pr!!!cisely opposite that o[ the revised 
cycle, despite the fact that the average values may differ . 9 

Lastly, the growth-cycle definition identifies cycles in terms 
of rates of change. This concept is highly applicable to the Bra­
zilian case, for the rapid expansion of the economy has eliminated 
classical cycles, and frequent changes in the trend have made the 
revised concept unsuitable. 

Regardless of the criteria used, a complete cycle has two phases: 
an expansion and a contraction. Pre-Keynesian theory further divided 
the cxpansion into periods of recovery and prosperity, and the 
contraction into periods of recession and depression. However, these 
subdivisions proved confusing, and the distinctions purely semantic 
and subjective. 10 Retaining the expansion-contraction cleavage, the 
National Bureau of Economic Research (NBER) has designed a 
reference cycle in which the interval behveen peaks and troughs 
is arbitrarily divided into four subphases . 11 The expansion covers
subphases I to V, all of equal duration, and the contraction sub­
phases V to IX. Subphase IX correspands to subphase I of the 
(ollowing cxpansion. The duration of ead1 subphase depends on 
the duration of each phase. Thus, in a given cycle, the four ex­
pansion intervals are of equal length, as are the four contraction 
intervals. The average duration of an expansion suhphase may 
differ, however, írom that of a contraction suhphase . 12 Likewise, 
the duration of expansions and contractions may vary from cycle 
to cycle . The NBER reference cycle will be useful for understanding 

• This mclhod is appllcd lo thc Br.uilian rconomy by C. R. Contador in
"Crescimento Econômico e o Combate à Inflação," ReviJla Brasileira de Economia 
31 Uanuary-March 1977): 131-68. 
10 Or polilical. Whcn thc cconomy suffers a !Clback, for cxample, lhe party in 
power tenns il a .. ,light rttcssion·• whilc lhe opposition calb il a "üeprcssion". 
11 For a good summary, sce W. I. Greenwald, SlaliJlicJ for Ec:onomics (Colum­
bus, Ohio: Charles E. Mcrrill Books, lnc., 196�), chap. 2. 
12 ln pre-Kcynesian literaturc, recovcry includcd subdivision1 I 10 III; prospcrity, 
III lo V: rccC5.!ion, V lo VII; :ind deprcssion, VII lo IX (= l) . 
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the differences between the three concepts discussed above, as well 
as their applicability in dating Brazilian cycles. 

National-accounts data are available as of 1947, when FGV began 
to gather annual statistics. Unfortunately, three decades is too short 
a span for detecting well-defined cycles, especially those of long':!r 
duration. 

However, the official national-income series may be comple­
mented by indirect estimates for the years prior to 1947 . 13 As a 
guideline, we will use a domestic-product series that goes back to 
the mid-nineteenth century. Although the estimates are preliminary, 
the incarne flucLUatiom are in basic agreement with known historical 
facts . 14 Certainly the real-product estimates may contain errors, 
but for our purposes the trend and absolute levei of the series 
are less important than the fluctuations and their chronology. 

The GDP estimates are shown in the upper part of figure J _ 
The negative signs (-) indicate contractions and the positi\'C 
signs (+) expansions, according to the classical definiton of thc 
business cycle. Some cycles are clearly related to historical events _ 
For example, the contraction in 1865-1868 was due to the Paraguayan 
War (1865-1869) and the economic crisis which originated in Francc 
and England in 1866. The contraction that began in I 874 and lastcd 
for seven to eight years was initiated by the world recession of 
1872 and worsened by the drought oE 1877. The expansion of the 
next five years was followed by another contraction in 1889-1898, 
this time brought on by various political and economic changes and 
disturbances, including the abolition of slavery in 1888, the procla­
mation of the Republic in 1889, numerous interna) conflicts, the 
"Encilhamento" 111 in I 892, the clrop in international coffee prices 
in 1896, and, lastly, the austerity program adopted by the Campos 
Sales government in 1898. 

lll Sec, for instancc, Contador and Haddad. Anothcr series, more complcx bul 
shorler, is chac presented by C. L. Haddad in "Crcscimen10 do Produto Real 
Brasileiro: 1900-1947," Revi1l11 Bra..siltira de Economia 29 Qanuary-March 1975): 
5-26_ 
U The behavior of lhe domestie-product series e11im:11ed by Contador :111d 
Haddad is in accord wilh 1hc historical dr!scriplions of Brazilian economic 
crises pre!Cnlr!d by various ;rnthors, among whom lhe following mighc bc cited: 
R_ C. Simonsen, Histdria Econdmica do BrtUil, 1500-1820 (São Paulo, 19!17): 
idem, A Evolução lndwlrial do Bra.sil (São Paulo, 19!19): C _ Prado Junior, 
Hi,Mria Econdmica da Bra.1il (São Paulo: Editora Brasiliense, 1956): C. Furtado, 
Formação Ecandmica do Bra,il (Rio de Janeiro: Fundo de Cultura, 1964): 
Villc:la and Suzigan. 
111 Thc crisis of the Endll,amento - lhe ou1come of the c:conomic euphori:1 
and financial speculation of the first yean of the Republic - culminaled in !ale 
1891 wilh thr! bankrup1cy of numerous firms that had just been crea1ed, mainl)' 
in Rio de Janeiro. 
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The international crises that preceded and marked the begin­
ning of the First World War Ied to the contraction of 1912-1915, 
which was followed by an expansion that lasted up to the eve of 
the l 929 crisis. 1ª The end of the economic impact of the Great 
Depression (in 1932-1933 in Brazil) signaled another expansionary 
phase, which was to continue until the Second World \-\7ar, when 
the export controls imposed by the United States and European 
nations restricted the Brazilian imports o[ capital goods and basic 
materials. Since 1942, the Brazilian GDP has registered uninterrupted 
growth, though at varying rates. The three decades would therefore 
belong to a prolonged period of cyclical expansion in terms of the 
classical concept . 

As the chance of absolute decreases in real product has become 
more and more remate, the classical definition of the business cycle 
has stopped arousing academic and political concern. Nonetheless, 
despite the fact that disturbances due to cyclical fluctuations have 
been increasingly offset by improved economic policy and government 
intervention, cycles are still observable in other forros. Thus, as 
the middle part of figure 1 shows, the phases of the revised cycle 
usually precede those of the classical cycle. Moreover, use of the 
revised definition reveals additional cycles. Whereas the classical 
concept indicates constam growth since the Second World War, the 
revised concept points to one expansionary phase having ended in 
1961, and another having extended from 1967 to 1974. Finally, the 
growth cycles traced in the lower part of figure I predate not only 
the classical cycles, but also the revised cycles. To cite the most 
recent examples according to the growth-cycle definition, the contrac­
tion that began in 1961 ended in 1963 rather than 1967, and the 
last expansion in 1973 rather than 1974. 

The dating of the cycles according to the three definitions is 
summarized in table I . Each line represents one com pie te cycle, i. e . 
.a contraction and an expansion. As in figure 1, the contraction 
spans under the revised definition are equal to or Ionger than those 
under the classical definition, and the expansions shorter under the 
former than under the latter. Likewise, the cycles begin earlier 
according to the growth-cycle concept, cxcept for the contraction 
which the growth concept dates as having started in 19!0, the revised 
definition in I 908, and lhe classical definition in I 912. 

Rapid economic growth has been the Jong-standing government 
aim in Brazil, and the current emphases on fighting inflation and 
reducing the balance-of-payments deficit are certainly exceptions to 

18 Furtado, pp. 222-2!, arguea that thc Br.uilian economy w:as :affrctcd by the 
cri.li1 �• e2rly :Ili 1928, :and th:at it had :alre:ady bcgun 10 rccovcr in 19!2, whcn 
th.., U. 5. Hill f:accd :ano1hcr full yc:ar of dcpre51ion. 
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FiQun 1 

BRAZILIAN BUSINESS CYCL ES, 1860-1970 

. C- G,owth Cyelo _ 
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Tl'lt dcir••n•d f!ln11.u lndjcalt pulac:11 ai canlracllan. 
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Table l 

Bra:.-ilian Busincss Cyclcs According lo TJ,rcc Dt:finitions,0 1865-1977 

Chwical Cyclo Heviscil Cyclo Growth Cyclc 

Contraction Eiq>ansion Contraction Expansion Contrnction Expansion 

St.nrt Duration 
Start 

Duration Start 
Duration 

Stnrt 
Duration 

Start 
Duration St.•ut 

Duration 
(Ycars) (Yca!'ll) (Yenrs) (Yaal'!I) (Ycars) (Yo!irs) 

1865 3 11368 8 1S65 3 1868 7 1863 4 1867 3 

1876 8 1884 6 1875 9 1884 5 1874 i 1882 s 

1890 8 1898 14 18S9 o 1898 10 1886 4 1897 13 

1912 3 1915 l:J 1908 13 1916 12 1910 4 191,1 13 

1928 4 1932 G 1928 4 1932 4 1927 3 1930 5 

1938 4 1942 1936 8 19.U 17 1935 5 l!l-1:fl 21 

1961 G 1967 7 1961 2 196� 10 

197-1 - --- 1973 2 l!Ji5 

1976 1 1977 

11 Only tho major cycle.i urc idcnlifiod. 



the rule. For this reason, in Brazil the most relevant concept is 
the growth-cycle definition. The fact that this definition dates cycles 
relatively early is an advantage that deserves investigation, but a 
factor Lhat creates certain practical difficulties when constructing 
leading indicators. 

3 - Leading indicators 

Economic planning - whethcr on the part of individuais, firms or 
the government - is conducted based on forecasts for the future. 
And since anticyclical measures do not have an immediate impact, 
their effecLiveness depends not only on the follow-up, but also on 
the prediction, of macroeconomic variables sud1 as growth of real 
product, employment leveis, and inflation rates. 

Unfortunately, the necessary data are oflen made available 
with considerable clelay, when not with serious statislical errors. 
To overcome these problems, national-accounts and other statistics 
would have to be gathered sooner, more accurately, and at biannual 
or quanerly rather than annual intervals _ Despi te the efforts made 
in this direction by FIBGE, the task is painstaking and. not likely 
to yield results for some time. Meanwhile, the policymakers wi II 
have to continue to rely on certain variables that have come to be 
accepted as proxies for national incarne and industrial product, 
such as industrial electricity consumption, sales of household 
appliances, sales-tax collections and so on . 

Despite its apparent simplicity, the utilization of selected 
variables is subject to four types of interpretation problems. Firstly, 
the variables chosen as "economic thermometers" rarely point in the 
sarne direction. ln any given period, some may be rising, others 
constant, and others falling. Even during the most severe contractions, 
some variables will register growth. Under these conditions, it is 
difficult to identify a contraction or an expansion. 

A second problem derives from the existence of leads and lags 
bctween variables. If the leads and lags are not known, the growth 
rates of the variables may be wrongly interpreted. For example, 
should the economy be in depression, a rising variable that Ieads 
real product for severa! months may be overlooked as an indicator 
of expansion. Similarly, when the economy is recovering, a variable 
that lags product may still show a recession. For this reason, it is 
essential to estimate the leads and lags among variables when 
constructing leading indicators. 

Thirdly, there is a difference between real and nominal changes. 
Although it is customary to restrict analysis or give more emphasis 
to the real drnnges in the variables, the question is controversial, 
especially in the presence of unstable inflation. 
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Even if severa! variables are found to be closely correlated 
and timed with real incarne and employmem, they would not be 
useful leading indicators. Such variables may serve as current or 
coincidem indicators useful for accompanying the movement of the 
group, but unsuited to predicting fluctuations in the coming months. 

The last problem concerns the ability of the indicators to forecast 
changes in the reference variable (in most cases, the rate of growth 
of real product) . Here the question involves not only the number 
of variables - experience reveals that inclusion of too many details 
complicates the method and that exclusion of some has liule effect 
on ex nnte performance - but also their quality. 

Although the quality of the data used in this analysis was often 
unsatisfactory, the approach chosen tends to dampen the effects 
of errors in isolated variables . Thus, the main difficulty encountered 
in constructing the indicators was lack of statistics and the length 
of the time series available. 

Any forecasting system has three time dimensions: (l)  the period 
or interval covered, (2) the space between this period and the time 
the forecast is made, and (3) the frequency of forecasts and revisions. 
The period is the unit of time (month, quarter, etc.) to which 
the prediction refers. Generally speaking, the shorter the period, 
the more difficult the gathering of data and the riskicr the predictions 
due to erratic movements. Forecasts for monthly intervals are thus 
more subject to errar than those for longer, e.g. annual or semester, 
intervals. 

The element of error also enters in considering the second 
dimension. If anticyclical palicies are to be effective, measures 
need to be taken well ahead of time. However, the longer beforehand 
the predictions are made, the greater the chance of mistakes. It 
is harder to foretell the fourth-quarter rate of growth of industrial 
product, for instance, in the first quarter than in the third quarter, 
when more information is available. 

Finally, even though running forecasts should, theoretically, 
reduce the margin o{ error, in fact, first estimates are sometimes 
more accurate than the revised ones, as we shall see later. 

A phenomenon initially overlooked in the NBER method is 
inflation. This is excusable for the U. S. economy, which en joys 
relatively stable prices, but would hardly be so in the Brazilian 
case. ,-ve will first discuss forecasting under stable inflation, anel 
then turn to the difficulties involved in constructing forecasting 
systems for countries such as Brazil whose economies are characterized 
by unstable inflation. 

Stable inflation influences the dating of classical cycles observed 
in deflated variables. A continuous and constant rise in prices pushes 
che trend line of a nominal variable such as current GDP upwards. 
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Expansions therefore tend co be longer and contractions shorter 
for nominal domestic product than for the deflated variable. Similar 
differences are not observed in the timing of revised and growth 
cycles. Since price increases are incorporated in che trend, che 
chronology of revised cycles remains untouched, and real and nomi­
nal flucmations are superimposed. ln turn, because the difference 
between the real and nominal growth of product corresponds to a 
constant (the rate of inflation itselE) , the timing and dating of 
growth cycles also remain unchanged. Nonetheless, it would be 
precipitate to conclude that stable inflation can be disregarded in 
business-cycle analysis. 

Nominal changes acquire economic significance only insofar as 
they affect real variables. However, economic policies aimed at 
fostering economic activicy seek to shift nominal aggregate demand . 
The extem to which nominal incarne raises prices and physical 
product depends on the amount of idle capacity and the degree of 
factor mobility in the economy. If there is no idle capacity, shifts 
in aggregate demand can be expected to raise prices only. However, 
should there be significant idle capacity or a possibility of improving 
factor allocation, the economy can expand without exerting further 
pressu re on pr ices_ 

It is not always easy to differentiate real and nominal changes _ u 
Theoretically, the distinction is simple and almost tautological, with 
real changes roughly corresponding to the difference between the 
nominal variations and the inflation in the period. But what price 
index should be usedil Should it be seasonally adjusted or not? These 
and other doubts arise, and the use of different deflators can Iead 
to diHerent answers. Moreover, in the short run, not all nominal 
variables have the sarne relationship to the price índex. Due to 
seasonal and other cyclical factors that affect specific variables, 
deflating may conceal impartant movements or forge others that 
are, in fact, nonexistem . 18 Nominal series must therefore be deflated 
with caution, especially in the construction of leading indicators. 111 

If ali the preceding holds for stable inflation, what must be 
said for unstable inflation? Unfortunatel}', infla,tionary processes 
are rarely stable in real life. There is even evidence that prices 

1T The íact lhat thi, difrerence i• not arcount"d for in the NBER indic�lor,; 
h:u led 10 seriou, pr0hlem1 in undeulanding cyclical mO\'emen11 in th" U .S. 
ttonomy now that it is subject 10 inflation. 
1a Th" uock marker pro11ide1 a good enmple. The nominal ltock-markel 
index do,,! nor cm11aü, 1e .. onal fluctuariom, hut if lhe real !loclc-price index 
i1 obtained through dellating by a geneul price index, inverted ,e:uonal fluc1ua-
1iom 1imilar 10 tho.,, oi rhe defl:11or will 2ppe2r. Thi• doe• nar· make sense, 
for it ckarly goe• agaimt thc bypoth,,.,i1 of profi1-maximizing inn<ton. 
11 On thi, point. ,.,,, C. S. Grccnwald. '"A Ncw Dcflattd Compo•irc lnd"1C of 
Leading lndicalon," NtuJ E.ntlarul Ee:cmomie: R=i""', July-Augu,i 197!, pp. !-17. 
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rise faster in the final phases of expansions and increase slower 
(or even decrease) duri�� contractions. Whe? price a�ce_Ierations or
decelerations are not anuc1pated, the explanauon may hem short-run 
trade-offs between inflation and employment or idle capacity, in 
the pattern of the Phillips curve. Our ex perience supports this 
hypothesis, �0 and it would be pointless to nega te the instability 
of Bra2ilian inflation and its effects on real variables. 

lnstable inflation affects the dating not only of classical cycles, 
but also of revisecl and grow1h cycles. For example, according to 
1he revised definition, i( it is admitted that prices accelerate during 
expansions and decelerate during contractions, the former will tend 
10 be longer and the latter shorter with nominal series than with 
deflated series. ln the case of growth cycles, the timing is also 
changed, but in what direction is impossible to predict a priori. 
Ali depends on the behavior of the actual rate of inílauon in each 
phase of the cycle. 

ln sum, in arder to analyze and forecast real fluctuations in 
economies with unstable rates of inflation, it is necessary to deflate 
1he nominal variables despite the problems that this procedurc 
may create. Further on, we will show how to keep deflation from 
climinating or generating cyclical movements. 

The performance of the forecasting system is based on the relative 
(requency of mistakes pointed out by ex post experience. On thc 
one hand, indicators rank high if they generally score well in 
the ex ante prediction of most cyclical reversais. On the other hand, 
they lese validity if they systematically lead to "errors of omission" 
or "false signals". !!t ln the first case, they fail to predict cyclical 
turns; in the second, they foretell turns that do not occur. 

1t is difficult to avoid errors of omission because the behavior 
of leading indicators is cletermined by that of the variables of which 
they are comprised. Since leads :md Iags vary dcpending on the 
duration of the cycle, some uncxpected fluctuations are inevitable. 
Thus, in arder to minimize crrors of omission, the indicators shoul<l 
he composed of variables that are cvenly distributed among cycle� 
of different lengths. Some should lead the reference variable in 
the shorter cycles of threc to five mon ths, others in the cycles of six 
Lo 12 mon ths, anel so forth. 

False signals are both harcler to overcome and more serious 
due to the false optimism or pessimism they may generate. Owing to 
their erroneous warnings, the government may relax measures 
designed to raise aggregate demand before a turn actually occurs, 

20 Conudor, "Crtacimento Econõmico e Combate à Inflação." 

21 For a 1hor1 discu11ion, 1cc M. C. Lovell, Mae?"oeconomics: Mearnre111en1, 
Theory, ond Poliry (New York: John Wiley and Sons, Inc., 1975), pp. !90-92. 
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or, should the false warning be given during an expansion, create 
conditions capable of accelerating prices. Since false signals are 
often the result of misinterpretation of strong random movements, 
the more stable the behavior of the indicator, the lower the 
probability of mistakes. 

The construction of leading indicators begins with prior analysis 
of the leads and lags between the variable to be forecast - that is, 
the reference variable - and the others to be utilized. This assumes 
that the patterns observed in the past will hold true in the near 
future. Once the leads and lags are identified, the variables can 
be classified as leading, coincident or lagged . 

The method by which leads and lags are identified depends on 
which definition of the cycle is used. The simplest method cross­
correlates past and future changes in two economic series. Variable X
leads variable Y (industrial product, for example) if the highest 
correlations are between the current value of Y and the past values 
of X. The two variables are coincident if the highest correlation is for 
the nonlagged values. Finally, X lags Y if the correlations are highest 
between the past values of Y and the current values of X. Under 
the revised definition of the business cycle, the correlations refer 
not to leveis, but to deviations relative to the trend; analogously, 
according to the growth-cycle concept, the correlations are between 
the rates of changc of X and Y.

Figure 2 illustrates how this criterion works for the growth­
cycle definition . The examples refer to the Brazilian economy m 
the period January 1960 - December 1975. On the vertical axes are 
shown the coefficients of correlation between the 12-month rates 
of change of the reference variable (i . e. industrial product) and 
the leads and lags of variable X over the sarne period. The leads 
(+) and lags (-) are expressed in rnonths. The values at which 

the correlations are significantly different from zero at the I % levei 
are indicated by the horizontal lines . 22 

Theoretically, for leads to have economic significance, the 
correlation between the behavior of changes in industrial product 
anel those in the variable under analysis must be recognized be­
forehand. Receiverships, for instance, are expected to be inverselv 
associated with real product; in other words, the two variables should 
be negatively related or opposite in phase, since industrial slowdowns 
increase the number of receiverships and vice versa. Hence, the 
variable "receiverships" will be identified as lagged, coincident or 

.112 Throughout thi1 article, a coefficient of conelation i1 con1idered 1ignificantly 
different from 2cro if its ab1olute value i1 higher than .52 at the 1% levei 
(the value uscd in the figures) or higher than .25 at the 5% levei. 
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Fiou,e 2 

CROSS-CORRELATION BETWEEN INDUSTRIAL PRODUCT (Y) ANO 
SELECTEO VARIABLES(X), JANUARY 1960- DECEMBER 1975 
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leading depending on whether the highest negative correlation is 
during lags (months with a negative sign), in the current month 
(month zero), or during leads (months with a positive sign), respec­

tively. As the figure shows, receiverships tend to lag industrial 
product by one month. As our interest Iies in forecasting future 
cyclical reversais, this and similar variables may be disregarded in 
the construction of leading indicacors. 

Before turning away from lagged variables, a glance should be 
taken at the diagram on industrial electricity consumption (figure 2). 
The one-month lag confirms the findings of an earlier study. 23 

Since electricity is a basic industrial input, this variable should 
lead or coincide with industrial product. The fact that it does noc 
may be owing to statistical shortcomings ar to delays in the publica­
tion of data. 24 

The other diagrams in figure 2 trace the behavior of leading 
variables. "Nonresidential building permits'' leads industrial activity 
by approximately nine months (in comparison to three months in 
the study cited in fn . 23) , "money supply M2" 25 by six months, 
anel "ex post federal expenditures" by eight months. 2ª The latter 
two variables are presented in both nominal and real terms (deflated 
by the general price index) . The correlations are positive and 
significam, with money supply registering some advantage. 

Taken together, che diagrams in figure 2 sufficiently illustrate 
the empirical method most commonly used to classify variables as 
leading, coincident ar lagged, and to quantify the respective Jeads 
and Iags in relation to the reference variable. Multiple-regression 
models, in which the reference variable is explained by distributed 
Iagged variables or orthogonal polynomials of the Almon type, 27 

are variations on the method described. 

That each variable goes through numerous cycles underlines the 
fact that the hypothesis of a single lead is a gross oversimplification, 
despi te its widespread anel unqualified acceptance. Nonetheless, 

23 C. R. Contador, "Indicadores de Atividade Econ&mica no Brasil," Pesquisa e 
Planejamento Econdmica 6 (April 1976): 1-60. 

24 This case is explored by J. A. P. Peixoto, "Avaliação do fodice de 
Crescimento de Energia Elétrica como Indicador de Crescimento Industrial." 
R=ista Brasileira de Estatlltica .!16 Guly-Scplember 1975): 5.!11-40. 

211 Currency plus demand, time and savings deposits, and ccrtificates of deposit. 

28 The above results are not meant lo compare lhe lags be1ween monetary and 
fiscal policy. For this comparison to be made, other govemment expenditures 
1uch as tho1c of autarkies and government companies would bave to be included. 

27 S . .l),lmon, "The Dj11ributed Lag between Capjtal Appropriation1 and Expendi­
tures," Econometrica .!l!I Qanuary 1965) : 178-96. 
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acceptance of the notion that economic series are comprised of cyclical 
components of distinct durations does not imply adherence to any 
theory that postulates endogenous self-sustaining cycles such as the 
investment cycle o[ Hicks and Samuelson or the stock-cycle proposed 
by Metzler_ 

There is convincing evidence that economies respond to dis­
turbances and stimuli in  the form of oscillations that generally 
fade over time. Depending on the type of disturbance, the response 
may resemble a cycle, wilh the economy being simultaneously affected 
by numerous variables, each with its specific d1aracteristics, range 
and duration of impact. 

ln constructing indicators, another factor that must be taken 
into account is the recurrence of the fluctuations to be forecast. 
lf the government is concerned with long.range prospects only, there 
is no need to cover short-range fluctuations. But if the policy aim 
is to stabilize short-tenn growth of product, the indicators must be 
duly adjusted. 

From what has been said about lags and cyclical movements, it 
is possible to establish guidelines for choosing variables that can be 
used as indicators or included in composite indicators. Such variables 
should (I) consistently confonn to known fluctuations in economic 
activity, (2) presem stable leads relative to the overall economy, 
(�) be dominated by nonseasonal movements rather than erratic 
oscillations, and (4) have importance to the reference ,•ariable or 
to the economy as a whole . 28 Although these cri teria placc Ieading, 
coincident and Iagged indicators on the sarne plane, Lhe first are 
unquestionably the most importam to economic policy, since they 
are the only ones capable of predicting fluctuations in incoml! 
and product . Coincident and lagged indicators can do no more 
than serve as a check on the leading indicators. 

Mitchell and Burns 29 list additional cri teria that help forestall 
errors of omission and false warnings, but due to problems such 
as difficulty in obtaining longer time series, we were not able to 
follow their suggestions. Thus, in the Brazilian case, ,m indicator 
will receive a higher ranking: 

(a) the longer and more stable its lead relative to the economic
activity or employment in each cycle. ln other words, holding the 

28 V. Zamowitz and C. Boschan, "Cyclical Indicaton: An Enluation and New 
�ading Indar:1.'' Dwinc:u CondilionJ Digc:Jt, May 1975. 

29 W. C. Mitchr:11 and A. F. Burns. StatiJtic:al lndic:ators o/ Cyt:lical R,evivals. 
Occasional Papers, n.0 69 (New York: NDER, 1938). p. 17!1. 
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next three conditions constant, an indicator that leads economic 
activity by four months is prefcrable to one that ]eads it by three 
months, ar less. 

(b) the more stable and uniform its lead for cycles with dif­
ferent frequencies. The ideal indicator would lead activity by a 
constant period, say four months, in any cycle. This condition 
would be satisfied by a "pure lag", but the possibility of such a 
lag is remate. 

(e) the more stable and uniform the association between the
indicator and economic activity. For example, if regressions were 
performed for the fluctuations in the indicator and those in the 
levei of economic activity, disaggregated into cycles with different 
intervals, the coefficients of regression shou]d be identica] among 
the severa! cycles. 

(d) the wider the range of activities covered by the indicator.
What matters is that the variable chosen in constructing thc indicator 
be strongly associated with other important aggregate variables in 
arder that it satisfactorily approximate a broader process ar other 
economic movements. 

When the variables are affected by strong seasonal elements, 
i.e. by 12-month cyclical movements, it may be harder to recognize
leads and Iags. Even if variables X and Y are influenced by com­
pletely different seasona] factors, cross-correlation ,vill produce a
Iag whose distortion increases with the importance of the seasonal
cycles in the formation of the series. On the one hand, if the
fluctuations in X and Y are dominated by seasonal changes, the
average Iag will be basically detennined by the lag between
the seasonal movements, which is often generated artificially and
is irrelevant from the economic standpoint. On the other hand, if
neither of the variables (ar only one) is subject to seasonal changes,
the average lead will not be affected. Thus, special care must be
taken to identify seasonal elements, for cross-correlations habitually
marked by such elemcnts tend to produce indicators that give
false warnings.

A statistical analysis (not reproduced in this article) 10 showed 
that industrial product and employment, the two reference variables 
most important for our purposes, as well as the majority of series 
available for the construction of indicators, are characterized by 
strong seasonal factors. This emphasizes the need to remove these 
factors before aggregating the variables into composite indicato;s_ 

10 Contador, Ciclru Econdmicos. 

19 



4 - Construction of the indicators 

4. I - Methodology

r 
The technique used for constructing leading indicators for Brazil 
was that developed by the Nationa] Bureau of Economic Research. 31 

This method involves analysis of the behavior of a large number of 
variables which are observed at various phases of the business cycle 
and aggregated on the basis of homogeneity of timing relath-e to 
the cycle. The variables are then classi(ied as leading, coincidem or 
Jagged depending on whether their turning points precede, coincide 
with, or follow those of the reference variable . It is further assumed 
that the variables that antedated the majority of reversais in the past 
will continue to do so in the future, and can consequently be used 
to fonn compasite leading indicators. 

A certain degree of selectivity is required, however. Since 
seasonal variations are regularly recurrent and may be generated 
or extended by the process of deflation, for instance, such variations 
are of little economic concern and should therefore be removed from 
the time series that comprise the indicators. 

Let us assume that time series X (t) includes four independent 
Iogarithmic additive components: a trend (X1), a seasonal componenc 
(X8) , other cyclical components (X") , and a random component 
(e [i]) . That is, 

Log X (t) = Log XT (t) + Log X8 (t) + Log Xª (l) + e (t) (I) 

Our main interest is in X0, which we know to be formed of a 
large number of cycles. Through statistical techniques we will try 
to eliminate the effects of the trend and the seasonal variations, 
and, if possible, to dampen the impact of random fluctuations. If 
the components of the time series are expressed in logarithmic 
terms, as in equation (1), simple differentiation will eliminate the 
trend. 

ln turn, the series may be affected by seasonal components 
formed through a moving-average and/or auto-regressive process 

aJ This method daces írom W. C. Mitchell's p ioneer work Bminess Cycles 
(Berkeley: University of Califomia Pre55, 19lll), followed by his prev iously citcd 

studies together with A. F. Ilurns, StaliJlical lndicators of Cyclical Revivais 
and MeaJUring Bwineu Cycln Thc tcchnique :md its forccasting ability have 
becn the rnbject of numcrous di!ICussions, some of which havc bccamc classic. 
Sce, for in1tancc, T. C. Koopmans, "Mcasurement without Theory," Revieu· 
o/ Economia ond Statistics 29 (Augmt 1947): 161-72: an d R. Vining. "Koopmans 
on the Choice oi Variablcs to De Studicd and of Methods of Mcasuremcnt," 
Revii:w o/ Economics and Statütics l! l (May 1949) : 77-94. 
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and/or degree of seasonal differentiation. For convenience sake, we 
shall disregard the first two possibilities and assume that simple 
first-order seasonal differentiation is capable of eliminating the trend 
and the 12-month cycles. That is, 

(1 - B") Log X (t) = µ. + (1 - B1a-; Log X° (t) + (1 - B
1
8) e (t) (2) 

where (1 - B11) is the filter formed by the seasonal differentiation, 
and B the Iag operator 

B; X (t) = X (t - i) (3) 
The rate of growth corresponds to the logarithmic derivative 

of the trend and is equal to the constant µ. Manipulation of (2) 
transforms X (t) into a stationary series free of seasonal elements. 
To facilitate notation, let x1 represent the stationary series 32 of 
variable x •.

x (t),. = (1 - B1
� Log X (t); (4) 

Strictly speaking, x, is a rough approximation of the growth 
rate of X, over the Iast 12 months, when the variation is dose to 
zero. But, given the variations estimated, it might be better to 
obtain x, using the rate of growth over the past 12 months. However, 
for the sake of consistency, we will maintain notation (4) . 

In arder to keep the more volatile variables from dominating 
the indicator, fluctuations x, need to be standardized for a determined 
unit. Prior normalization of the variables with their means and 
standard deviations is the most common criterion used to compare 
the behavior of relative changes. In other words, 

(5) 

where z, is the series standardized by the average x, and the standard 
deviation a., . Another form of standardization is based on the moving 
average of the absolute value of x,. 

In fact, this method was used in the previous study, &1 but the 
continuous need to estimate new moving averages each time new 

32 Anothcr form of linear filtc:r based on a moving avl'er.igc: is that usc:d in thl'e 
C!'ensus X-li Program. See W. P. Clc:vl'eland and G. C. Tiao, "Decomposition llf 
S!'easonal Time Series: A Model for thl'e C!'ensus X-II Progr.im," Joumal o/ t/1c 
A.mt:rican St11tistical Âssociation 71 (Scptc:mbl'er 1976): !í81-87. A more spc:cific 
filtf!r could bc: developed using lhf! gl'enl'eral ARIMA modl'el of Box and Jenkin.1. 

aa Contador, "Indicadores de Atividade Económica": idt:m, "Qu!'eda e R1"ec11p1"era­
ção do Ritmo de Crescimento Econômico,"' Conjuntura Ecandmica !10 (April 1976): 
94-99.
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information is obtained shows the shortcomings of the method. 
Moreover, if the distribution of the rates of variation is relatively 
stable and the number of observations is large, the normalized es­
timates obtained through the average and the standard deviation 
of the sample should also be quite stable and similar to the cstimates 
for the uni verse_ Under these conditions, the standardization 
through (5) can be grounded on the sarne average and standard 
deviations, and additional calculations made only occasionally. 

The next step is to obtain the mean aggregate rate of variation 
for the last 12 months, in which the standardized rates are weighted 
as follows: 

(6) 

where y (t), stands for the rate of change in the leading. indicator 
for the reference variable y1; wq 

for the weighting of variable X,
in the formation of y1; and 1,1 for the average lag (in months)
benveen variables X1 and y1. B represents the lag operator given
in equation (3) . By definition, 

n 

L W;; = 1 
i - l 

(7) 

Series y (l) 1, which is comprised of standardized series, cor­
responds, in turn, to an "approximately" standardized variable. 
The "destandardization" is the result of multiplying y (l) by thc 
standard deviation of the reference variable to be forecast and adding 
its average to 

y• (t); = y,- + y (t); v,,, (8) 

where y• is the indicator expressed in growth rates and in dimension 
comparable to the growth of reference variable y1. 

The ·weights o( the standardized variables are based on thc 
correlation between the reference variable and each variable Xi, 

T;;
10; i = -.,........--,-

� lrul 
(9) 

Weighting variables in the above manner, i. e. in terms of 
their correlation with lhe reference variable, is a means of by­
passing subjective criteria such as those employed first by Moore 
and Shiskin and subsequently by Zarnowiu and Boschan. 31 ln both. 

H Zamowitz and Boschan, "Cyclical Indicators." 
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cases, the variables were chosen and weighted according to a 
subjective consensus as to their economic significance, statistical 
quality, regularity of cyclical timing, conformity and absence of 
random components, and ready availability of data. Equation (9), 
like any weighting system, involves some arbitrary choices, hut it 
has the advantage of placing associations between observed move­
ments over subjective preferences . 

Finally, the average lag f of indicator y• is the average of 
the lags between variables X, (i = 1, 2, ... N) and the reference 
variable y1, weighted by the cocfficients of corrclation r,,: 

(10) 

This is the approach used in constructing aggregate leadin� 
indicators for the Brazilian economy. 

4. 2 - Results of the Ieading indicators

For observing the economy and predicting future developments, the 
aggregate variables of most interest are real product, employment, 
and the rate of inflation. Of the three sectors that contribute to 
national product, industry, and secondly services, are best suited 
to the construction of leading indicators. Despite the importance fJf 
the agricultura! sector, two types of difficulties limit forecasting 
o{ its short-term behavior. ln the first place, production and factor­
utilization decisions are subject to seasonal restrictions. Between. 
planting and harvesting little or nothing can be dane to alter the 
quality and volume of the product, and there is always the chance 
of crops being affected by pests or adverse climate. ln the second 
place, since decisions are made at appreciably longer intervals than 
in industry, it is hard to obtain data. on short-term fluctuations of 
the variables (which, in any case, are different from those that 
comprise industrial indicators) . For these reasons, we chose to 
concentrate on the industrial sector. 

Monthly indicators were consu·ucted for variables that portray 
two interrelated phenomena: employment and product. For the levei 
of industrial employment, the reference variable is the series motinted 
for Greater São Paulo, as of 1965, by the industrial federation 
of the state of São Paulo (Federação das Indústrias do Estado de 
São Paulo - FIESP) . For industrial product, the data used are 
the national statistics gathered by FIBGE since 1969. 
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Analysis of the cross-correlations (not reproduced here) 35 for 
more than 80 variables revealed that 38 lead industrial employment 
and that 32 lead aggregate industrial product. On the basis of the 
value of the correlations and the number of months of the leads, 
it was passible to reduce to 11 and 14, respectively, the number 
of variables included in the ]eading indicators for employment and 
product. 

The composition and other information on the leading indicator 
for industrial product in Brazil are given in table 2. The average 
lead, weighted as in equation (10), was estimated at five to six 
months, in comparison to the average lead of just over two months 
produced by a preliminary IPEA indicator .30 The variables cor-

Table 2 

Aggregate Industrial Product: Composition of Leading Indicator 

Variable 

Nooreoideotial Buildin1 Permita (in aqunro 
unita) 

Ruideotinl Buildin1 Permita (in ll!IQUDR! 

unita) 
Real Value oi Tedilo Produetion 
Finaneing and Relinanoing oi Real Eatat.e" 
B::i: Pa1J Federal Erpendilu:rea• 
Rediaoount. to Commereial Banka: l\lanu-

laeturead 
Ex-porta: Otber Producla (in USS) 
Vnlue oi Cbcck■ Clearedd 
Creclit Reciueata for Pureb■aco oi Coll!umer 

Gooda: São Paulo (total) 
Loana tbroug b Bilia oi E .. bangod 
Lnmin111.8 Produotion (total) 
Vn.lue oi DiU. Proteat.ed: Sio PauJod 
Employment Demand lar T .. bn.iciana: Gr<at-

er Sno Paulo 
Mooey SuP:l)ly: Delinitioo M,tl-• 

Corrolatioo 
Average Standard witb Lead 

Deviationi• Deviation• Re[erence (M:ontM)a 
Variableh 

.14111 .3717 .3ll6 ll-10 

.0321 .21153 .421 9 
.0448 ,0745 .7011 9-10 
.3065 .1035 .478 8 

, 1717 .2224 .431 8 

.2080 .2326 .888 7 

.31111 .31iM .545 7 

.2a7g .1658 .587 6 

.0303 .22115 _go3 8 
.2760 .11132 .Ml 5 
.0744 .0815 .873 4 

.2es2 .3507 -.647 4 

.2314 .21146 .715 2 

.11124 .1075 .e28 2 

a Aven11e and 11tond.o.rd devinlion in the 12-montb mt.a of growtb. 

b The referl!!DC::l!I voriable i11 tbo indo:.: of the real va.lue of indu■trial product e■timoted by tbe Fun­
daçllo lnotitulo Braaileiro de Geo1ralia e E,tntl,tica (FIBGE). Ali tbe correlntiona are ai1nifi-
oa1>1ly difl•rent lrom zero at lhe 1% levei or hi1ber, • 

e The avern.g-a weishted lemd ia 6. 6 month■. 

d Deflat.,,d by tbo genero.1 price indu - internnl avaüability. 

e Currcnc::y plua demand 1 time and l!lavinp depoaiUI, phu cl!!rtiliOD.tl!!II ar depo1dt. 

H Contador, Cii:loJ Ei:ondmit:oJ, 

38 Contador, "Indicadores de Atividade Econômica." At lirst sight, there is no 
point in comparing the composition of the two leading indicators since lhe 
reference variables are different. However, for industrial product in lhe state 
of São Paulo (the rcference variable in the fint study) , the conclusions are the 
sarne. 
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respond to investment decisions in construction; thc behavior of 
the textile industry; manufactured exports; credit and solvency ín thc 
private sector; Iarninate production; employment demand for techni­
cians; government expenditures; and the money supply. Only threc 
of these variables are common to the preliminary and Lhe current 
indicator - nonresidential building permits, the real value of loans 
through bills of exchange, and the index of the employment demanc! 
for technicians. 

The estimates for industrial product are shown in table 3 anel 
figure 3, which compares the estimates of the leading indicator 
and the actual growth rate of real industrial product. Unfortunatcly, 
the length of the monthly series allowed for confirmation of tbc 
dating of only three cyclical reversais - onc in October 1973, when 

Figure 3 

INDUSTRIAL P RODUCT: COMPARISON BETWEEN THE 
GROWTH OF THE OBSERVED INDEX ANO THE ESTIMATES 
OF THE L EA DING INDICATOR, 1966-1977 

6/68 

1 
.2 

LeadinQ lndicator 

-.2 

5/67 
10/73 

.2 

,1 

o 

-.1 + 

3/75 

1966 67 68 69 . .  70 71 72 73 7� 7:1 76 1977 
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Table 3 

Leadi11g b1dica1or for Industrial Product: A11nual Rates <' 

Year Jnnnary F11bru111ry Mmrch April l\lny Jmu1 July Au1u.11L B•plember October No\"t!mhu Dncmnber 

1000 15. l 15.2 10.4 -11.8 -10.5 - n.5 

1007 -18.6 -31.5 -IH.O -15.0 -20.7 -21.4 - e.e -17.7 - a.e - 0.7 e.e - 4.0 

1009 8.5 10.3 18. 7 19.5 22.2 32.5 30.0 28.0 28.5 10 .8 18. 5 18.2 

1000 18.5 20.7 18. 3 13.9 18.4 11. 8 O.B a.a .8 8.4 3.8 7.7 

1970 12.0 10.2 O.O '7 .5 - 1.0 - 4.5 4.4 3.1 7 .7 11. 3 - 5.9 - 2.1 

1971 - 5.0 2 .4 7 .1 - 1.8 8.7 4.0 0.5 11.2 8.3 2 .G 5.3 10.0 

rn12 5.9 11.5 11.2 n.4 2. 7 13.4 õ. l 0.7 5.0 6.1 U.2 10.1 

1973 13,8 15.2 7. 7 15 .1 10.8 13. 4 21.8 18.2 2 0.3 rn. s 14.0 11.7 

1974 13.4 7 .8 15. l 15.5 0.8 5.1 1.0 - 3.3 - 4.3 - 5.4 - 8.2 - ·10.5 

1975 - 9.7 - 9.3 -11.8 - 10.9 - 0.4 - 5.2 - 5.0 - 1,8 - 2.8 2.B 4 ,7 5.2 

ln78 5.0 7.8 12. l 8.5 7.0 12.3 18.4 7.G 9.8 8.1 a .2 11. D 

1977 o.e 2 .4 - 2.8 .l - 5.e -10.4 - 3.9 - 8.9 - 9,7 -12.2 -10.8 -12.0 

• Jn un.its rou"hlY 11pproômott1 to thi:i annual ,1r0\'ttb of thl!! nll!!nmu voriable. 



growth rates began to fali, another in March 1975, when they 
started to rise, and a third in August 1976, when they again declined. 
The indicator accurately dated thc March 1975 reversai, but erred 
by two months and one month, respectively, with regard to the 
1973 and 1976 turns. There is no evidence that the indicator 
gave any false warnings ar failed to predict important reversais. 
Nonetheless, it will have to be tested further before decisive conclu­
sions can be drawn as to its forecasting performance. 

Tables 4 and 5 and figure 4 refer to industrial employment in 
São Paulo. The Ieading indicator is comprised of 11 variables, eight 
of which are also included in the indicator for industrial product, 
though with different ]eads and weights. \.Yith an average lead 

Table 4 

Industrial Employment in São Paulo: 

Composition of Leading Jndicator 

Corrl!lntion 
A vna11:e Stnndn1d with I.end 

Voriohl• 
Dll!!lvjation• Devintim,• Reíerl'!nl!e (:\1:onth.11)1! 

\'aria.bJeh 

Fi11nn•in11 ond R,li11onoio11 oi Ilul Ett;Jle ,3005 . I035 '◄Q◄ 10 

Value oi Bill, T'rotuted: S�o Paulo . 2882 .3507 -.83Q 10 

ROOi11l!cunta to Commerc:iinl Bnnlu: llonu-

fadurea . 27B0 . 232C . 5gg 10 

CrNlit Reauaate for Plltcl:ia■e oi Ccl1111utru!r 

Good■: Sffo Paulo ,0303 . 2205 .837 g 

Real Vnlue of Tetttilo Produetion .0448 .074ft .71ft g 

Snlr.1111 oi Hou■ehold At,Dli:nntea .1713 .rnee .472 g 

Laminnlc Production (total) .0744 .0815 .8MI s 

Rflal V111ull!! of :Food-lndu1by Produtitlon .08�8 .07.til 4ftl R 

RMid�ntiol Buildina PermiU (in 1Qunre 

uniu) . O:l21 _2g� .328 R 

L<l•n• throu1h Bill• oi E .. bnn■�• . 2780 ,U32 .728 7 

Renl Volue of Chll!!mi�a1-Indm1try Frodudlon , 1742 .1050 . 701 e 

n/d s�� 11otu to tnhlt! 2. 

b Th� ufnenell!! ,"Drinhle i• the ind•� of indu■hial �n1plnymU1t ln S.o Paulo. 

. The nvll!!r111e �•limntOO lt!nd i1 n. 8 month■ . 
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Table 5 

Leadi11g Indicntor for bidustrial Employnzent in São Pattlo: A.nnual Rates 0 

Yo.'lr J nmL,ry Februnry l\forch April i\lny Juno July August Scptcmbcr Octobcr Novcmbor December 

1!166 
30.0 22.3 17.2 

l!l6i 9.1 0.2 8.7 ·-20.5 ·--25.5 ·-17.0 -27.6 ·--22.6 -17.5 ·-20.4 -20.0 --18.6 

l!JGS ·-5.3 -7.0 a.o 17.3 24.6 25 ') 28.3 30.5 2D.5 28.0 31. !) 27.9 
-� 

Hl6!l 21.8 21.3 21.5 10.2 12.0 15.6 7.6 16.8 12.2 0.2 8.7 5.6 

1070 6.!l 5.4 2.!l 4.7 11. 7 7.0 7.0 3.8 7.6 5.4 .O 5.2 

1971 4.2 3.3 4.1 O.O 6.8 7.8 S.6 8.0 8.7 !l.2 12.G 10.0 

19i2 6.4 8.3 7.3 4.4 7.0 7.4 4.1 5.0 5.4 5.2 5.5 4.8 

1973 6.8 6.9 7.2 7.5 8.1 S.!l O.!l 12.0 9.1 J0.7 8.!l 10.1 

1!)74 o.a 10.0 7.0 7.7 7.4 8.3 8.7 3.4 3.7 1.5 l. o 1.2 

1975 ·- .!l -5.0 -5.3 - 5.3 ·- 7.3 ·- 8.5 ·- 7.8 ·- 6.7 ·- 4.8 ·- 2.6 ·- 2.0 - a.o

l!l76 ·-1.5 2.0 3.0 4.2 6.1 !l.!l 6.5 6.1 8.8 !l.5 8.!l S.4

1077 4A 5.!l 8.5 4.8 5.0 2.0 .3 1.5 - 5.2 ·- 4.!l 3.0 3.3 

n ln 1uiiLi roughly n.pproximnte to tho nnaunl growLh of thc referenco vn.rinblc. 



of over six months, the indicator performed extremely well, recogniz­
ing eight reversais in the period 1966-1977 - in July I 966, June 
1967, November 1968, May 1970, November 1973, April 1975, October 
I 976, and October I 977. The Iast two reversais nearly coincided 
with turns in industrial product. The ex posl accuracy of the estimates 
is clear from figure 4, which also depicts the fluctuations in the 
acmal levei of industrial employment. Only in the case o( the 
November 1973 reversai was the indicator imprecise. 

FiQure 4 

INDUSTRIAL EMPLOYMENT IN SÃO PAULO: COMPARISON 
BETWEEN THE GROWTH OF THE OBSERVE□ INDEX ANO THE 
ESTIMATES OF THE LEADING INOICATOR, 1966-1977 

·"
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Even a glance at the short cycles observed between 1966 and 
1977 shows that the inclicators erred only slightly. ln table 6, 
thc dates of reversai forecast by the leading indicators are com­
parecl to the effective indices for industrial product and employ­
ment. The I 970-1973 expansion began in May I 970 according to the 
employment data and in January 1971 according to the product data. 
ln terms of employment the indicator dated the recovery six months 
too late, anel in terms of product two months too_ early. The 
subsequent contraction in industrial activity (1973-1975) started in 
October or November, according to product and employment statis­
tics, respectively. ln both cases, the estimates of the Ieading indicators 
preceded the actual turns by three months. As to the recovery that 
began in March-April 1975, the product indicator was accurate and 
the employment indicator erred by only one month. The next 
reversai, in September-October 1976, was predicted two months 
early in the case of product and four months early in the case of 
employment. Finally, the (short) recovery witnessed in October 1977 
has so far been confirmed by employment data only, but with an 
errar of just one month. It must be emphasized that since the 
information required for the indicators is made available an average 
five to six months beforehand, the predictions concerning the 1976 
anel 1977 turns were reasonably accurate. 

The forecasting ability of the leading indicators employed can 
hardly be assessed on the basis of their ex posl confirmation of the 
cycles up to 1975. Their ex ante predictions for 1976 and 1977, 
however, are proa( of their performance. 

5 - Concluding remarks 

The aim of this paper has been to outline a method for constructing 
economic indicators so as to reduce uncertainty concerning the 
future anel thereby aid policymakers. Like any other, the method 
has its shortcomings. Hopefully these shortcomings have been 
limitecl by examination of the available data on the most importam 
cyc!es in the recent past . 

The leading indicators for product and industrial employment 
were constructed on the basis of 80 monthly series. The period 
covered is relatively short, with the Iongest series going back to 
1965. However, the Brazilian economy has undergone far-reaching 
changes in the last two decades, and the cause-and-effect mecha­
nisms among the variables have most surely been extensively altered. 
If this is the case, the relationships anel mechanisms operative in 
the distant past are therefore capable of revealing little about thos� 
most iníluential at present and in the future. 
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TabJe 6 

Cyclical Reversals in ]nduslríal Producl and Employmenl, 1966-1975 

R•vUYI 

2 
3 
4 
5 
o 
7 
8 

FGV" 

1966-• 
1g57+1 
11168-1 

1976k 
1978m 
1g770 

lndu.trial P10duol 

FIBGEb lndicalor" 

May/117+ 
Juno/88-

Juuary/71+ Novemborf70+ 
Ootob..,/73- July/73-
Mareh(76+ Mn,eb/75+ 
S.ptffllbar/78- July/76-

October/77 + 

Nat.o: Roverul.o oro indicated by + ( .. panaion) ed - (onnt.r■.olianJ. 

Jndu•lri.n.1 Employm•nl 

Eui0r in 

F�N!c:l&lltd FIESP. lndieatn,1 

(Month..l 

July/66-
Juno/87+ July/07-
Novembor/88- Nonmbor/88-

+2 May/70+ No,•êfflbor/70+ 

+3 Novembor(73- Au1u1tf73-
o April(75+ Mayf75+ 

+2 Ootabtt/78- Juno/78-

October/77+ Soplomber/77-

• A"""rrlioa ln t.bo ••nua! •■K"■nt.o rrowtl, "'lo .. tim•ted by t.bo C.ntro d• Canta.o Nuiomai.o ai lh• Fund a.cio <loblllo V&111a.,. 
b Aee,,rdin1 lo t.bo 12-mont.b 1rowt.b ,.t, oi tl,o real v•lu• ai indu1lrial praduet .. tim.oted by FIBGE. 
• Aooordfo.1 lo lho 12-montl, 1mwt.b ,.t, oi t.bo lead.Jn1 indionlor li.ot«I in tobl• 3. 

Ertt1r in 
FarecMt1 
(Montb,) 

-1 
o

-e

+3 
-1 

H 

+1 

d Dilloronoo b,tw111n th• timin1 oi th• rover .. l u pointed to by lho FIBGE dato and lh• ll!Ading indicalor. A P••ilivo (n'lalivo) "aluo uvul.o 
thl t.bo indi.,.t.or Hrod hy prodletin1 lho dai.o oi t.bo rov•nml toa 9rly (lata]. 

• Aae<>rdin1 lo th• 12-mont.b 1rowtb ,.i.. oi indultri&I l!lllploymont in S!a Paula .. timal.ed by Lho Fnderaç!lo doo Indil.otri .. do E1tndo do Slo 
Paulo, 

1 Leadin.1 indicator lut.od in lahlo 6. 
• DiJloronoe betwoen tl,o limin1 oi t.ho rov1r■al u pointed lo by lho FJESP data and t.bo ll!Adin1 i.ndieator. 
h Annual 1rowtb rau oalimal.od •t 11.7%. 
l ltknt, 3.0%, 
1 Jdnn, 16.11%. 
k Jd..,,., 6.2%. 
l Jd.n,a, 10.8%. 
"'Ih-, 2.11%. 



For this reason, plus the lack of stat1st1cs and the difficulty 
of obtaining uniform series prior to 1965, to have extended the 
analysis to earlier periods would have been too time-consuming and 
too costly in terms oE computation expenses. Even so, we sought to 
provide an historical overview oE the more important and longer­
lasting cycles of the last I 00 years. Although the data are admittedly 
poorer than those • currently available, the timing and duration oi 
.the cycles are at least suggested. Judged in terms of recorded 
history, our estimates identified the major cycles with reasonable 
accuracy. 

The method adopted for constructing the indicators follows 
that used by the National Bureau oE Economic Research. The indi­
cators registered an average lead of five to seven months, and scored 
well in forecasting the maio cyclical reversals. Their performance 
was appraised according to two criteria: their ability to predict 
reversais, and their accuracy in dating these reversais. With respect 
to the first, they indicated precisely the sarne behavior as the reference 
variables for product and industrial employment. As to the second, 
they proved satisfactory, though not perfect, in dating the more recent 
reversals. 
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The structure of industrial wages in 1970 * 

Paulo Vieira da Cunha • • 

Regis Bonclli •• 

l - lntroduction

Although a much researched topic, the determination of wages is 
still a subject of controversy, periodically calling forth a new wave 
of divergent opinion concerning: (l) the levels and rates of change 
in individual wages over time, (2) the share of wages in total 
incarne, ::md (3) the distribution of average wages among the various 
economic activities. Despi te the links between the three distributions 
- that is, the personal, functional and sectoral distributions - the
first two have received considerably more attention than the third.
Indeed, after a flourish of contributions stemming Eram the industrial
organization literature of the fifties, it is only recently that the
analysis of average wages by sector has come under renewed interest.

The study of average wages is facilitated by the ready avail­
ability of data. Moreover, average wages can be analyzed togethcr 
with the more usual economic indicators that have to do with firm� 
or sectors, such as profit rates, the stock of capital, the productivity 
of labor and the size of industrial establishments. The very concept 
of individual wage determination presupposes some theory about 
the link between an individual's wages and those variables whose 

• This papcr was first prcscntcd ai lhe 5th annual mccting of thc Associa(ão 
Nacional de Pós-Graduação cm Economia (ANPEC) , Rio de Janeiro, Dccemb�r 
1977, and 1ubscquenlly published as ··Estrutura de Salários Industriais no Brasil: 
Um Estudo sobre a Distribuição de Salários MMios em 1970," Pesquisa � 
Planejamento Econdmico 8 (April 1978): 117-67. Thc translalion is a reviscd 
version of lhe original lcxt, which was subslanlially improved thanlu to lhe 
commcnts of D. Werneck, A. L. O. de Almeida, A. Mcllo e Souza, E. J. 
Rci1 and R. Ekcnnan. 

• • Of the res�arch instilule of IPEA. 
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roles can only be determined at the aggregate level - anel this is, 
in itself, the subject o[ the debate we wish to explore. Even if 
individual wages reflect the overall productivity of labor, it is 
extremely difficult, except in the case of the most rudimentary 
production processes, to ascertain the productivity of a �ingle workcr 
as something distinct from, albeit related to, his occupation, age, 
sex or educational background. 

ln this study we consider two alternative, though complemen­
tary, hypotheses about the factors underlying the variation in average 
industrial wages: a structmal hypothesis that is (undamentally based 
upon sectoral anel regional diHerences in the organization of produc­
tion, and a personal-characteristic hypothesis built around the dis­
tribution of human-capital atlributes in the labor force. lt should 
be emphasized at once that our intention is not to assess the 
superiority of one approach or the other (a task which, even at the 
empirical levei, would require additional data anel more precise 
statistical procedures), but merely to highlight some a�pects that 
are frequently overlooked in the discussion concerning the distribu­
tion of wages. 

2 - Analyses of interindustry wage structure: an overview 

lnterindustry wage distribution is importam to understanding incarne 
distribution as a whole. Some of the (irst studies on the theme, 
which date back three decades, focused on the impact of unioniza­
tion 1 or the levei of economic activity 2 on the wage structure. 
Hiring policies were also seen to be relevant. 3 The fact that these 
policies were conditioned not only by the qualifications of the 
workers, but also by the economic structure of the firms (e. g. 
the ratio of the wage bili to the incarne generated, or the profit per 
unit sold) soon indicated that the simple theoretical models were in 
need of revision. � 

The conclusions drawn by Ross and Goldner succinctly reveal 
the nature of the initial research in this field. Having examined 

1 Se!!, Cor example, A. M. Ro!!, "The lnílucnce of Unionism upon Eamings;· 
Quarterly Journal oJ Economics 62 (February 1948): 268-76. 

2 Sec, for in11ance, A. M. Ross and W. Goldner, "Forces AHecting the Interin­
dusrry Wage Structure," Quart1:rly Journal of Economia 64 (May 1950): 254-81. 

li Similari1ies in wage structurCJ in diHerent countrics, in various rcgions 
and cities in lhe Unitcd Stata, and in certain industries over time are exarnined 
by S. Lebergott, "Wagc S1ruc1urcs," Th� Rt:vif!:'UJ of Economic Statistics !12 
(1950): 279-85. 

-' See S. H. Slichtcr, "Notes on the Structurc oi Wagcs," Reuit:111 of Economia 
and Slatistics !12 (February 1950): 80-91. 
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the behavior of average wages in approximately 50 industries ovfJ"I! 
the period 1933-1946, they ascertained Lhe following. (1) The avera�� 
increase had been US$. 60 per hour, and the deviation from th�: 
average was less than US$ .10 in 35 industries . Wages had therefore' 
accompanied economic growth as a whole rather than the expansion 
o( individual industries. (2) Rela tive wage increases ha,d been 
greater in those industries that were less unionized at the beginnin3 
of the period than in those that were more so. (3) Wages had 
risen most in the activities in which employment had also grown 
most . 11 lncreases had been higher in heavy industry, with its oligo­
polistic market, than in those activities with competitive markets 
such as those for consumer goods. 0 Since unionization, growth 
of employment and oligopoly were observed in the sarne group of 
industries, the authors conclude that wage gains can surpass the 
average only in the presence of unionization, but that this factor 
alone is not sufficient to bring this about. 7 

Some 10 years later, Reder attempted to bring the discussion 
into line with conventional wage theory, noting that the literature 
was abundam in ad hoc hypotheses, some of which were in agreement 
with neoclassical price theory, but many of which were not. 8 The 
importance of Reder's argument, which concems a competitive labor 
market where the various industries in the sarne Jocale offer the 
sarne pay to equally qualified workers, lies in the distinction between 
short and long-range features. At short term, wages should rise with 
increased employment due to labor-supply inelasticities. The associa­
tion between growth of employment and differences in qualifications 
is therefore positive, since skilled labor should become relatively 
scarce. At long term, however, wage differentials should depend on 
skill mix alone, reflecting neither capital investments (total or per 
capita) nor the volume of employment. 

As one might expect, Reder concentrates on applying the "com­
petitive hypothcsis" 0 summarized above and on showing the incon-

fi Thc oppa,ilc conclmion i, reached in the well-lcnown uudy by the OECD, 
Wages and Lnbar Mobilil:, (P::ni,. July 1965) . which quc,tian, labor compt'tition 
theorie.. and lht' elficicncy of labor markeu in allocating -wagc'-
e Concerning thc influence oi product marlccu on wag"-!!, ,cc J. W .  Garbarino, 
"A Thcory of Interindu,try Wage Struclurc Variation," Quarluly Journal oi 
E.conomic.! 61 (May 1950) : 282-�05. 
T Ro"" and Goldner, pp. 280-81. 
8 M. W. Reder, "Wagc Difft"rcntial,, Theory and Mearnrcmenl," in A.5pect., of 
Labor Economics (Ncw York: NBER, 1964) , pp. 257-99. Reprintcd in Readine,• 
in Labar Marki!l Ãnal)'Sis, ecl. J. F. llurlon, Jr. i!l_ al. (Nt'w York: Hall, Rinch3rt 
and \Vin,ton, 1971), pp. :181-!09. ln this :nticle, page rclert'nec, :are 10 the 
latter. 
D "... tht' h}'pothe,i, 1h:11 priccs and quanlitics behavc a, though thc}' were 
in long-run equilibrium under conditian, oi purt' compctition." Jbid., p. 296, 
ln. 45. 
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sistencies in the "heterodox" hypotheses. His Cindings point, for 
examplc, to weak long-range correlations between average hourly 
wages and productivity (total, à la Kendrick) and profit rates. 
Furthermore, he denies that noncompetitive industries raise wages 
more readily than competitive industries (on the basis that the 
[urther monopalization of a group of industries between 1899 and 
1937 was negatively, though not significantly, associated with increases 
in average wages) . Finally, he notes a positive association between 
the interindustry wage hierarchy and the wealth (sic) of the skill 
mix in different activities. 

The crux of Reder's argument is that previous studies had by­
passed skill rnix in favor of structural variables such as productivity, 
unionization, rnarket structure and concentration, profits and hiring 
policies. Taking skill mix into account makes it possible to reconcile 
these heterodox interpretations with the competitive hypothesis, 
especially at long range. At short range, the performance of this 
hypothesis is less favorable due to the evidence being less clear and 
to the need for examination of specific cases. 

Reder's approach is not supported by the OECD comparison of 
wage structures in the United States and 10 European countries .10 
1n this stu<ly, the main conclusion is that the average wages in 
<lifferent industries are linked to relative changes in employment 
neither at short nor at long term. It is also contended that wage 
scales remain stable for long periods of time, whether viewed from 
the occupational, regional or interindustry standpoint. Furthermore, 
wage differentials are shown to exert little effect on labor transfers, 
and to be dependent on market concentration and profit leveis. 

The latter results were qualified by Weiss, who notes thc 
theoretical arnbiguities: the rnonopolist may offer relatively low 
wages due to production and employment restrictions, but should 
pay more owing to high profits .11 Empirically, he verified that more 
concentrated industries pay higher wages to workers in similar 
occupations but obtain more skilled labor anel workers with "socially 
desirable" (e. g. racial) characteristics. 

As time passed, the approach changed. Thus, in the fifties, 
when both monopolies and unions gained increasing power in the 
United States, the demand for labor was the center of interest; 
accordingly, the industrial structure was anaJyzed from the point 
of view oE its differential impact on wages. ln the sixties, cancero 

10 O!:CD, !!!pecially pp. 85-118. 

11 ThiJ may encouragc unionization. Wtiss notes that thc dcgrce of concentration 
is strictly rclatcd to lhe degrec of unionization. "Concentration and Labor 
Earnings," in Readings in Labor Market A.nalysis, cd. J. F. llurton, Jr. et ai., 
pp. !144-61. 



shifted from the structural (demand) side to the individual or 
human-capital (supply) side, with special emphasis on low-wage 
employment.12 

An interesting attempt to reconcile these approaches was made 
by \Vatchel and Betsey, 13 who attribute to Bluestone 1� the dual­
labor-market model that they adapt and estimatc. Though sim pie in 
construction, it is difficult to provide empirical estimates of this 
moclel, which may be briefly described as follows. Assuming, as 
in figure 1, that the demand for labor on the part of three industries 
is represented by curves 11, 12 and [3 , n and that the diffcrences in 
human capital are depicted by supply curves H,, Hs and HJ (wherc 
H3 stands for greatcr endowments than H2, etc.), two models can 
be analyzed at the sarne time. According to one, the labor supply 
is stable and wages are determined by the industrial structure. 
According to the other, the demand for labor remains at the sarne 
levei and wages are influcnced by differences in skill. 

The supply curves (H) reach the positions observcd in the 
figure due to more qualified individuais receiving higher wages, 
as well as to their being relatively few in number. Thus, a worker 
endowed with skill H, would earn wage w11 in industry J, Wu in 
industry 2, and w31 in industry J. Egually gualified workers therefore 
receive different pay depending on the industries in which they are 
engaged, and wages may vary within a given industry depending 
on the skill of its employees. An important implication is that Iess 
gualified workers, if engaged in certain activities, may command the 
sarne wages as more qualified persons in other activities. This is

owing to the separation of labor markets and to a lack of mobility 
that may be considerably prolonged by artificial educational require-

12 Among which might be citl!d thl! wl!ll-known studies by Schultz :rnd Bcckcr, 
u well aa the overview by J. Mincer, "The Dis1ribu1ion oi Labor Incomea: A 
Survey wi1h Sp!!cial Refl!rence to lhe Human Capital Approach," Journal of
Economic Literalurt: 8 (March 1970) : 1-26. 

13 H. M. Watchd and C. Bl!tscy, "Employmcnt at Low Wagcs," Review oJ

Economics and Statistics 54 (May 1972): 121-29. 

U B. Blul!slonl!, "The Tripartite Economy: Labor Markcts and thc \Vorking 
Poor," Pavuty and Human Rt:saurct:s, July-August 1970. The c onccpt of :i 

dual labor market was actually devclopcd by P. Doeringl!r and M. Pior!!, mainly 
in Internai Labar Mark.eu and Manpower Analysi5 ('Vashington, ·D .C.: He::ith 
and Co., 1971) . 

1a The differences between thl! dcmand curves rcflcct the dirfcrenccs among 
industries as to technology, proüt r.tte!I, market conccntr::i.tion, unionization, etc. 
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FIGURE 1 

Employnien1 

ments, scarcity of information about the job market, the financial 
cost and risks of moving from one place to another, discrimination, 
union regulations, and so forth. 

Using these considerations as theír point of departure, Wat­
chel and Betsey developed a wage-determination model capable of 
decomposing demand effects (i. e. structural variables) and supply 
effects (personal characteristics) . So as to minimize the problem 
of multicollinearity, a two-stage regression analysis is performed. 
ln the first stage, the effects of personal characteristics (job tenure, 
color, age, sex, education, and marital status in this case) on wages 
are eliminated, and an attempt is made to assess the influence of 
structural variables on this wage variable from whid1 the impact of 
personal characteristics has been removed. Then, in the second 
stage, another regression is performed jn which the dcpendent variable 
is the residual of the previous regression, and thc independent 
variables are structural (i.e. industry, region, size of tbe city where 
tbe finn. is located, occupation, union affiliation) . The process may 
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subsequently be reversed, by beginning with the structural variables 
and using personal characteristics as the independent variables in 
the second stage . 16 

The results obtained in the first stage point to the relative 
importance of education, job tenure and colar, which together ex­
plain 34% of the variance in wages. The outcome of the second­
stage regression (in which the residual of the preceding regression 
serves as the dependent variable) indicatcs the importance 17 of 
industry and occupation, and, secondarily, of region and city size; 
the multi pie correlation coefficient is . 28, and ali the variables are 
significan t at the 1 % leve]. On the basis of this evidence, the authors 
conclude that once the effects of personal characteristics have been 
removed, industrial structure explains wage differentials to a substan­
tial degree . Reversing the process (i. e. introducing the structural 
variables in the first stage) yields similar results. Industry and 
occupation, and secondarily region, city size and union affiliation, 
jointly account for 35% of the variance in wages. The rela tive im­
portance of color and education stand out in the second stage . 18 

Watchel and Betsey conclude their work by drawing some inter­
esting implications with respect to low-wage employment. ln parti­
cular, they note that education and training programs are based on 
the premise that workers have not invested enough in themselves -
an approach which resembles that prevalent in the nineteenth cen­
tury, when poverty was considered the result of personal failure or 
sheer laziness . 10 Thus, the emphasis has been on improving human 
capital, rather than on how to employ this capital in the labor 
market. Most important, in these programs, the structural charac­
teristics of the labor market and their influence on wage leveis have 
been slighted. Although the study by vVatchel and Betsey is o pen 
to criticism from severa! angles, �0 it must be recognized that thc 
authors make a coherent attempt to show the complementary nature 

to All lhe variablcs cxcepl wagcs are explicil, and were spccified using dummics. 

lT Measurcd by lhe bela codficients. 

U Al lhis stage, the correlation coefficient is .25. ,ve are considering this 
analysis in grealer detail owing to iu similarily lo our model. 

10 This is akin to blaming lhe victims for their own plighl. lt might be nolcd 
in passing lhat similar altitudes still prcvail in certain circlcs in Ilrazil . 

20 Sce E. Kalachek and F. Raines, "Thc Structurc of "Wage Differenccs among 
Mature Male Workers," The ]ou.mal o/ Human Rernurces 11 (Fali 1976) : 
�84-506. ln addition 10 thc problem of identification, the model contains some 
theorctical inconsistencics. If the labor markeu were truly segmented, for 
example, figure 1 would have 10 include a different set of labor supply cun-es 
for each demand curve. Moreover, if the markets were 001 segmented, the 
discquilibrium shown in the figure would not occur because compelitive fon:cs 
would equalize a given wage on ali markets. 
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of structural variables and personal characteristics, and tha t their 
conclusions are based on observation of real economies rather than 
on textbook theories. 

Turning to the Brazilian case, the only studies of which we 
are aware are those by Senna, 21 parts of works on industrial labor 
by Moura Castro and l\•lello e Souza, �2 and, la ter, by Macedo. 23 

Macedo analyzes average wages at the two-digit level as a function 
of (1) a Theil index of concentration, (2) an economy-of-scale 
parameter, (3) the levei of effective protection of the industry, an<l 
(4) its capital/labor ratio (measured in terms of horsepowcr per
worker) . Of the four, only effective protection was found Lo be
significam.

Moura Castro and Mello e Souza, basing their analysis on data 
from the Minístry of Labor (Lei dos 2/3 Z�), consider interindustry 
wage differemials as a function of average education and the sizc 
of the industry (measured by the proportion of workers cngaged in 
firms having less than 50 employees) . Although the analysis is 
limited to 21 observations, average education and size of industry 
together account for 73% of the average-wage differentials, and 
singly respond for 68% and 35%, respectively. The rate of return 
to education rises significantly with the size of the firm, thereby 
suggcsting a notable interaction between schooling and the size 
of Lhe firm in the formation of average wages. This is especially 
true of training courses such as SENAI,�� and to a lesser extent of 
lraditional academic curricula. 

21 J, J. Senna, "An:Uise dos Diferrnciais de Salários entre os Divenos Ramos da 
Indústria Brasileira," in A Economia BraJileira e Suas Perspu1iuas, 19i6, Estudos 
APEC, n.0 15 (Rio de Janeiro, 1977), pp. 28ll-93. 'Iwo othcr analyscs of thc 
Brazilian Ca.5t! are being byp.med bec:iuse thcy focus on different aspects .if 
lhe iMue - tbe brealtdown of averagc wages and thc dcmand for labor, rcspcc­
lively. Thc fint is an auicle by M. da Mata and E .  L. Bacha, "Emprego e 
Sal:!rios na Indústria de 'Iransformação, 1949/1969," Pesquisa e Plnnejamenlo 
.Econdmico !I (June 197!1): !10!1-!l◄O. 'Ihe second study is by R. B. M. Macedo, 
"Models of lhe Dcmand for Labor and the Problcm of Labor Absorption in 
tbc Brazilian Manufacturing Sector" (Ph.D . dissertation, Harvard Univcrsity, 
197-4). 
22 C. M. Castro and A. Mello e Souza, Mão-de-Obra Industrial no Br11Jil, 
Coleção Relatórios de Pesquisa, n.0 25 (Rio de Janeiro: lPEA/INPES, 1974), 
pp. 270-82. 
28 R. B. M. Macedo, "Distribuição Funcional na Ind1btria de 'Iransíormação: 
Alpectos da Participa�o do 'Irabalho" (Ph.D. disscrtation, Universidade de São 
Pau lo, 1977) , pp. 169-74. 

24 Promulgatcd in the late 19�0s, this law stipulated that two-thirds of firms' 
i,mployecs had 10 bc of Brazilian origin. 'Io guaran1cc adhercncc to thc law, 
firms wcre surveyed annually. 

25 SENAI (Serviço N::acion::al da Aprendizagem Induslri:al) is lhe official nation­
wide indu1tri.zl uaining progtam. 
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Senna investigates the structure of average wages in 18 manu­
facturing industries, also using the Lei dos 2/3 as his data source. 
From the outset he notes that, given the results of a previous study, �u 
the differences in the leveis of average education in the variou., 
indusLries should be important in explaining wage differentials; this 
is confirmed by the regression analysis, which indicates that average 
education accounts for 43% of thc variance in wagcs. That a measurc 
of industrial concentration is the next variable introduccd rcveals 
that Senna opted for a model which brings together human-capital 
and structural characteristics. The inclusion of this variable raises 
the coefficient of correlation to 67%,:!2 A third variable - technology 
(exprcssed as the ratio between royalties paid and industrial value 

added 28) - further raises the coefficient to 71%, though the coef­
ficient of this variable itself is significant at only 10%. ln turn, 
replacing technology with the growth rate of product over the 
previous three years increases the regression coefficient to 73%. 
\Vhen the four explanatory variables are considered together, R 1 

rises to 76%, but there is a drop in the significance of technology 
(now nonsignificant) and growth of product (significam at the 
10% levei) . Thus, although Senna stresses the role of education, �0 

his model also reveals the impact of strnctural variables c:m wages.:io 
... 

3 - Average industrial wages: explanatory models 

From the preceding discussion, it should be clear that empírica! 
models for analyzing average wages have generally included variables 
intended to reflect the differences in the structures of production 
and in the distribution of personal characteristics among the various 
sectors. N evertheless, inclusion o( both factors is not in itself a 

21 J. J. Senna, "E.!colaridade, Experiência no Trabalho e Salários no llrasil," 
Ensaios Económicos da EPGE, n.0 22 (Rio de Janeiro: Fundação Getulio \largas, 
1976) (Mimeographecl) . ln this sludy, based on individual wage data, 1he 
formal education variable explains about 25% of lhe wage diHcrcntial. Inclusion 
o[ lhe cxperience variablc raiscs the [igure to '6%. 

22 Concenlration is measured hy the share in total sales of lhe four larges1 
Hrms in lhe industry. Ahcmauve meamres, cxprcssed in thc !orm of clummy 
variablcs, yield similar rcsults. Thc positive value of thc cocfíicicnt confirm5 
the association bctwecn concc:ntration anel wagcs, and is thcrc:forc in accorcl 
with the hypotheses of Weiss and Garbarino. 

28 Valor da transformação industrial (VIT) . 
28 Senna contends that lhe role o[ education "comprises additional C\"idcnce of 
the importance of human-capital models to thc analysis of the problcm of 
incarne distribution, with the rclevancc of formal schooling standing out" 
(p. 292) . 

ao It would be intcresting to know what would happen if a va,iable other than 
avcrage c:ducation were introduced first. 

41 



theory of wages; their juxtaposition merely brings one nearer to an 
empírica) reality that may support many - often contradictory 
interpretations. The underlying reasoning may be expresscd as 
follows. 

Let us, for the moment, leave aside what happens to the pool 
of unemployed labor and as yet unoccupied new vacancies. ln this 
case, there would be a direct correspondence between the distribu­
tion of wages, reflecting the structure of jobs, and the personal qua­
Iifications of the workers who hold these jobs. Note that whilc 
it is conventional to argue that wages are a function of personal 
characteristics, it would then be just as valid to postulate the inverse 
- that is, that wages are set for specific jobs and vary only slightly
(and erratically) with differences in the qualifications of the workers

who hold them. From this viewpoint, wages would be influenced
by personal qualiíications only to the extent that these are the
means by which the worker gains access to the desired position. To
differentiate between cause and effect, it would therefore be necessary
to analyze the access mechanisms themselves - in other words, the
means by which the labor supply is transfonned into an active labor
force.

Nevertheless, in an analysis of average wages, the object of study 
cannot be the market mechanism itself, if only because it is unob­
servable. Rather, it should be the immediate result of this me­
chanism. Since the data itself, the average wage, is an outcomc 
o( unobserved mcchanisms, ambiguities will arise when intcrpreting 
experimental results based on this information. ln other words, we 
are faced with an identification problem; there are at least two 
ways to conceptualize and decom pose the average-wage diffcrentials, 
but the reduced forms are, as we shall see, the sarne. Tlrns, if therc 
is anything original in our approach, it lies in our dcmonstrating 
that the two conclusions (that wages are a function of personal 
characteristics or that they are set for given jobs) can be reached 
using the sarne variables. Speci(ically, our aim is to criticize an  
interpretation which, due either to  force of habit or  Jack of  alterna­
tives, has become common in labor market analysis: the insistence 
on seeing a cause-and-effect relationship between workers' qualifi­
cations and wages. 

This association has been made so often that it has come to 
be taken as fact rather than theory. However, it is only recently, 
with the development of human-capital theory, that the causal re­
lationship between investments in education or training and returns 
in the form of wages (operating through changes in the productivity 
of labor) has been (ully formalized . lt is therefore justifiable to 
link the argument "wages are a function of personal characteristics" 
to this theory. ln doing so, we can, without loss of generality, Iimit 
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the range of characteristics to those that effectively cmbody the 
worker's human capital - that is, general knowledge and specific 
training. 31 

In contrast, the link between wages and jobs has received 
much less attention, and more in industrial relations literature than 
in the usual economic treatises. This may in part be due to the 
fact that this is a rather unattractive theory to those who are 
habituated to the liberal apology of equal opportunity with shared 
goals for labor and management. Both notions would be seriously 
compromised were it admitted that the division of labor is the 
outcome of the structure of production - "of specialization to serve 
the machines" - rather than the other way around. If wages are 
a function of jobs, the employment structure, which is controlled 
not by the workers but by those who hire them, functions as an 
all-important mediator between personal characteristics and wages. 
From this standpoint, a theory of wages should begin from the 
organization of the work process and then extend to the qualifica­
tions oi the labor force necessary to this process . The political 
significance of this approach is therefore clear. It questions the 
feasibility of redistributing wages, and ultimately incarne, via changes 
in the labor supply. 

Having made these observations, we shall proceed as follows. 
First, we consider how and why structural characteristics are in­
troduced into the usual human-capital model. Second, we summarize 
some of the criticisms that have been directcd, in this context, against 
human-capital theory. Finally, and on the basis of these remarks, 
we outline the principal arguments of what could be, but is so far 
an admittedly tentative, alternative theory. 

In empirical applications of human-capital theory, structural 
characteristics are included primarily for contrai purposes. They 
should serve to delete (1) transitory effects due to fluctuations in 
demand, 32 (2) nonpecuniary and non-wage benefits, 33 and, above 
ali, (3) the Iegal-institutional factors that influence the operation 
of market forces. 

n Wc are not o\lerlooking innate ability, but assuming that it cxcru more 
innuence on the production of human capital than on w.ages. Sc:e Z. Griliches 
and \V. Mason, "Education, Income and Ability," ]ou.mal o/ Politicnl Eco11omy 
80 (May-J une 1972) : S74-SIO.!!. 

32 S. Daniiger and M. \Veinuein, "Employmenl Location and Wagc Rates of 
Po\lcrty Area Rcddcnu," Journal o/ Urban Economics � (April 1976): 127-45. 

11.'1 C. J. Duncan, "Eamings Functions and Nonpl!!cuniary Benefits," Journal o/ 
Human Rl!sou.rus li (Fali 1976): 462-8!1; R. Lucas, "Hedonic Wagc: Equarions 
and Psychic Wage Retunu to Schooling," tf.ml!rica11 Economic Revi� 67 (Sep­
tcmber 1977) : º549-58. 
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Furthermore, even in the human-capital model, structural 
characteristics are important determinants of the price of labor 
whenever there is a systematic relation between technology and the 
amount of on-the-job training required for efficient production. A 
persistent problem in the theory is the difficulty (some would say 
the impossibility) of measuring, independem of age and experience, 
the amount and value of non-formal Lraining. Considering the overall 
importance of on-the-job training as a form of qualification, u it 
is necessary to include variables in the em pirical model that indica te 
the eHect of such training on wage differentials. 35 Thus, in the 
usual wage equations, it is not surprising to find a positive :md 
statistically significam association between the volume of capital (a 
standard proxy for technological complexity) and the levei of wages 
- a result that, in the interpretation given by the theory, reflects
the amount of specific training in the industrial occupations. 30 

When included in this manner, technological determinants are 
exogenous to the model. Consequently, where markets operate effi­
ciently, it can be assumed that there is a strict and measurable 
relationship between the worker's wage and his (marginal) contri­
bution to the total earnings of the firm. 37 Since this approach 
rests on re!ating the worker's rela tive productivity 38 to his stock 
o[ human capital, accurate measurement of the latter would make 

lt According 10 Mincer, "thcre is evidcnce that work expcricncc is much more 
imponant 1han age in aílccting productivity and carnings." He vicws "produc­
livily-augmcnting work expcriencc as an invcs1men1 phenomenon. The assump­
lion oi costlcss opportunitics for augmcnting producti\•ity, which is somctimcs 
implicd in thc notion of 'lcarning by doing.' cannot bc dcscriptive of labor 
ma1kc1s where labor mobility is the norm rather than the cxception."' J. l\·lincer, 
S�hooling. Experimct: and EarningJ (New York: Columbia Universily Press, 1974), 
p. 65. 

!� ''Whilc mcasures of on-the-job training exi1t, they are simplistic. Age .>r 
job tcnure can hatdly bc cxpcc1cd 10 providc an accurate proxy."' M. L. Wachtcr, 
"Primary and �ondary Labot Markets: A Critique of the Dual Approach," 
BrooliingJ Pa�ri on Etonomit: ,frtivil)', 1974, n,0 !l, p. 654. 

H The theory behind this approach is presentcd by S. Roscn in "Lca rning and 
Expcricnce in the Labor Markct," Journal o/ Human RiiJourus 7 (Summcr 1972) : 
:.26-42. Ro!ICn argucs that workcn choosc jobs not only for their pay 2nd non­
�cuniary benefil!, but also for 1heir training oppor1uni1ies. Sincc obscrvcd 
wagcs have dilfcrenl work/training ra1ios, thcy musl bc adjusted whcn enimating 
1he incarne gtadicnt. 

3T uaving asidc ■horl·tenn fluctuations on the markels for goods and labor, 
21 we\l :as possible lags as.,ociaied with training that extends over more than one 
pcriod. 

38 That is, the performance of worken with diffctcnt qualiíications in relation 
10 thc aame 1:ulu, Note, howcvcr, that nelther wagc leveis nor thc total wages 
in the cconomy :ne being con■idered. These, as Mincer �cognizes, :ire de1crn1inr<I 
by the intcraction of 1upply and demand forces in a way 1ha1 is yet to bc duly 
explaincd. 
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explicit consideration of job characteristics unnecessary. Each wage 
would correspond to a level of productivc capacity established by 
the personal characteristics of the worker in competition with those 
of the other members of the labor force. 30 

This belief that the worker himself sets his tasks and conse­
quently his wage through the competitive process, even in modem 
industrial fhms, is the theoretical founclation of all human-capital 
models. -io It is from this perspectivc that Eckaus calls attention to 
the lact that in order to understand how these models operate, it 
is necessary to imagine a sort o( production process in which thc firm 
profits most not from designing (anel imposing) a relatively fixed 
struclure of jobs (and of social relations uniting them), but from 
a constant flow of labor among a wide range of tasks, each pursi.:ecl 
by, and created for, a specific "type" of labor, with each "type" 
being defined by a given le\'el of formal education or training and 
a corresponding wage. 41 

These hypotheses allow for the following simplification of the 
wage-formation process. ◄ :! Once the price of each of the personal 
characteristics demanded in the market (i .e. by the universe of 
competitive firms) has been determined, the rate of return on 
specific investments in human capital is simultaneously cstablished. 
i'vloreover, considering that in the short rnn new investment projects 
can affect the stock of human capital only marginally, it can be 
said that Lhe supply of labor is, in itself, a distribution of wages. 
It is only through changes in the rates of return to human-capital 
investments that there are changes in wages, and these occur only as a 
result of the confrontation of aggregate supply and demand for 

3D The sarne argument is applicable to 1he a,·erage-w:igc differen1ial. The 
industries 1hat require more qualHied labor offer highcr avcrage wages, in 
direct propor1ion 10 the intrasectoral distribulion of lhe types of manpower. 

40 This prcmisc uands cven in the "complex" models that take 1he organizatíon 
of labor into account. ,vith regard to assembly lincs, for example, Akcrlof 
"surrealis1ically" (sic) hypothesizes 1ha1 ",•eloci1y"' rcplaccs "work.ing conditions·• 
and "'educational levei"'. The bettcr the worker, the higher lhe velocity he 
can tolerate. At equilibrium, therefore, no worker will want to transfcr from 
one assembly line to another that oper:nes at a different speed. See G. Akerlof, 
"The Economics of Caste and of the Rat Race," Q.uarurly Journal o/ EconomicJ 
90 (Novcmber 1976): 599-617. 

n R. Eckaus, fulimati,1g ReturnJ lo Education (Berkeley: Carnegie Foundation 
for the Advancement of Teaching, 1973), pp. 64-65. 

42 The introduc1ion of stochastic elements and the imperfect measurement 
of thc variables does not affect the bases of these propositions. The use of 
indicet and signals allows for equilibrium at more than one point. However, 
as Spcnce maintains, wagcs are always 1.-qual to their marginal products. 
M. Spence, Marlct!t Sigt1alir1g (Cambridge: Han·ard Uni\·enity PreS.11, 1974), 
p. 176. 

45 



labor. 1n other words, Lhe wage distribution has been delineated 
without regard to the types o[ jobs existing in the economy - jobs 
that, as far as we know, are logically established in line with the 
production requiremcnts of the firm, rather that with the personal 
cha.racteristics of the workers. 

Unquestionably, the worker can choose among employment 
oppartunities within the limits of bis own attributes and the 
prevailing market conditions. Once engaged by a firm, however, 
Lhe decision as to where and how to apply his labor is no longer 
his. �3 It is in this sense that the labor relationship is strictly skewed 
and coercive. Skewed beca use labor is not productive unless it is 
exercised in a given production structure; hence, productivity can­
not be bargained outside the labor relationship . Coercive because 
the firm alone allocates workers to any number of hierarchically 
organized positions that are determined beforeh:md and as a result 
of its production structure. 

What is important, therefore, is to select the best-suited worker 
for each job. To the extent that the firm is unable to contract 
workers with the desired traits at the wages currently offered (ar, 
on the contrary, to the extent that there is an oversupply of such 
workers), the finn will modify its wage structure. Thus, as in the 
preceding argument, there is allowance for compeLitive market 
forces, though with a fundamental difference: the dependence of 
labor on wages as its only means of survival implies that it is 
subordinate to production. 

What is striking in the modem industrial enterprise, however, 
is not only its employment of a large number of formally prepared 
workers, but its transformation of labor into the skills and altitudes 
needed for the production effort and adapted to the maintenance 
and legitimization of i ts specific work process. The result, as 
Thurow u points out, is that the labor market is not lhe locus of 
competition for given jobs. Rather, it is a market that brings together 
the supply of trainable workers and a demand for services that is, 
simultaneously, a supply of training. Under these circumstances, 
training opportunities are linked to the creation of jobs that require 
specific skills. ln other words, the supply and demand curves are 
not independent because the definition of jobs antecedes the clemand 
for training; without access to jobs, there is no opportunity for 
training. 

�3 S1ric1ly spcaking, powcr ovcr lhe wagc worker i1 limited by labor legislation 
alone. Nevertheless, 1ince linns usually strive to legitimize 1hcir positions 
beíore their cmploycc1, they rarcly act in an arbitrary manner or show op�n 
discriminat1011. 

H L. Thurow, Generaling lnequalit" (London: Macmillan, l!l76) , pp. 79 fl. 
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bespite what has been said so far, internai job structures are 
not the immediate result of a given production process or a given 
technology. Technology alone does not determine the labor process; 
it merely defines the range of passibilities. Even so, internai job 
structures are not flexible, at least not in the sense that they respond 
smoothly to externa} or interna] pressures. The very idea of a 
production structure militates against the supposition that the sarne 
goods can be arbitrarily produced in many ways, or that factors can 
be usecl in different proportions depending on price changes. Labor­
market patterns, especially when examined at the leve] of a specific 
configuration of firms, should be viewed as the historical outcome 
of a continuam process that, among other things, transforms poten­
tial labor into an active labor force. 4c 

It has been repeatedly emphasized that cost minimization re­
quires periodic reorganization of the labor process, and that such 
reorganization tends to follow the adoption of new technologies. 
However, what is often overlooked is that some technologies are 
introduced not as a result of market competition, but as a means 
towards increasing contrai over the labor process. Legal restrictions 
on the length of the work day, together wilh safety regulations, 
have diminished, though unfortunately not eliminated, the practice 
of extensively augmenting labor's contribution during the production 
process. Its intensive utilization has therefore become increasingly 
important; the worker has been obliged to perform his tasks at a 
faster pacc, which calls for greater efforts in the form of mental 
concentration and/or manual dexterity. 40 

Work hours are transformed into productive labor through the 
creation of control systems based on ever more bureaucratic, hier­
archical and authoritarian relations. This signifies an internai 
distribution of responsibility and prestige, and a corresponding wag:! 
scale. Once this distribution is linked to the technical production 
requirements of the firm, the job structure is defined. Thus, in 
hiring its employees, a firm :ums not only to attend to its produc­
tion needs, but also to find workers with the behavioral and discipli­
nary traits best suited to its jobs. 47 

4B �e. for examplc, K. S1one, "The Origins of Job Structures in the Steel 
lnduury," in Labor Mar/r.el Segmenlalion, ed. R. Edwards t:I al. (Lexington: 
D.C. Heath, 1975), pp. 27-84, or lhe broader analysis by H. Braveman. Labor 
011d Monopaly Capital (New York: l\fonthly R eview Press, 1974), pp. 159-52. 

40 It should bc pointcd out th:H firms oftcn try to achieve the sarne results by 
:allowing thc worker to co-opl, e. g. for flex iblc houn in the case of office 
pcnonnel.  

47 A more: dctailc,I discussion, 1ogether wilh ;in empiric:al example, is  presented 
by R. C. Edw:ards, "Individual Traiu and Organiza1ional Incentives: \\lh:11 M:akes 
a 'Cood' Worker1" Joumal o/ Human Resources 9 (Win1er 1976): 51-68. 



From the preceding, it is clear that the relative position of 
the worker depends more on bis job than on his personal charac­
teristic:s. Nonetheless, speàfic jobs are typical of a singlc firm or a 
group of firms belonging to the sarne sector. The distribution of 
jobs, and the average wage data that reflect this distribution, are 
thus determined by the structure of the industry. 

Even so, it would be erroneous to conclude that there is no 
systematic relationship between job distribution and professional 
qualifications. Some skills are acquired on the job, and this process 
is facilitated by previous formal education. ln fact, this is one of th.? 
ways through which private capital appropriates the benefits o( 
publicly provided services, in this case, subsidized general education 
programs. ln addition, differences in formal education legitimize 
the social structure within enterprises. 

The job structure of the firm, together with its selection and 
promotion procedures, reinforces the social differences established 
through the educational process. For instead o[ acting as a social 
]eveler, this process in fact reproduces pre-established differences as 
it prepares students - technically and psychologically - for different 
positions in the production structure. 48 Still, although formal edu­
cation is one of the most important factors in job selection 'º (and 
consequently in explaining wage differentials), it is obviously more 
relevam for distinguishing new entrants into the labor market than 
in classifying the existing pool of experienced workers. For these, 
what is likely to be relevant is the acquired pasi tion in the job 
structure, the record o( work experience. Once workers conform to 
the organizational pattern of a particular firm or sector, to its 
required attitudes and skills, they can contribute more to the collec­
tive effort, thereby minimizing costs and maximizing productivity. 
What they get out of this, at best, is a chance to move up the 

41 S. Bowlet contends that "the social division of labor - based on the 
bienrchical structure of production - gins rise to distlnct clau subcultures. 
The valuet, penonality tiail.!5 and expectations characteri■tic of each subculture 
att transmitted from generation to generation 1hroug h class diffcrences in 
family socializ.ation and complemcmary dilferences in the type an d amount of 
■chooling ordinarlly allained by children of various clau positions." "Unequal 
:Education and lhe R.eproduction of lhe Social Division of Labor," in Sot:i(ll 
Mability, ed. A. Coxon and C. Jone1 (Hannondsworth: Pcnguin Education, 
191.!í) , p. 273. 

H 1!\i1 ilt panly due to 1elf•1elec1ion on the part of 1he workers, i .e. to 
1heir acceu 10 information conceming ob vocancies. On this point, s.ee S. 
Bowles, "Undcnlanding Uncqual EC(lnomic Opporlunity," American Economic 
Revit:111 64 (May 1975): �6-58. 
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hierarchical (and wage) scale. Go This is undoubtedly to an indivi­
dual's gain, but it is a1so a means for furthering the goa]s of the 
enterprise, a mechanism that a1lows it to e]icit the most from its 
labor. 

ln sum, according to both this and the preceding interpreta­
tion, average sectoral wages are the outcome of a combination of 
structural and personal characteristics. The re.mlt is the sarne; the 
implications, however, are vast]y different. 

4 - Estimates and analysis of the results 

Throughout this paper we have argued that the formation of average 
wages rests on both the distribution of skills and on the charac­
teristics of the industria] structure. ln the following em pi rica] 
analysis, the first group of variables measures the distribution of age, 
education and sex. 51 As is customary in studies of this kind, the age 
variables (lm) are used to indicate experience and skil1s acquired on 
the job. lt also serves to capture the effects of changes due to the 
life cyde of the workers. 152 ln a strict sense, the educationa] distribu­
tion (E,.) classifies workers according to their formal qualifications, 
but it a]so reflects the influence of socio-economic background. Sex 
composition (H) is induded to capture qua]itative differences ín the 
employment relationship, an índex for possible job discrimination. 
By itsdf, however, this variable cannot separate wage differentials 
that arise from different leveis of qualification from those due to 
different pay for equal work. 

The relationship between the industrial structure and average 
wages is gauged through the following variab]es: the proportion of 
the sectoral labor force engaged in production (P) , the average size 
o( the firm in the sector (T), gross profits (M), and fixed capital 
per worker (K) . 63 Inclusion of the first variable (P) is justified 
by the fact that we are not interested in conducting separate 
analyses of the wages of production and nonproduction workers. 

50 ln a study of the São Paulo automotive industry, it is concluded that "even 
in the modem firm, where spccialized labor is the focal point of the production 
process, profis.sional qualifications are conelated with wages." J. Gonçalves. 
"Perfil do Operariado numa Empresa de Inddstria AutomobiUstica de São Paulo," 
Contexto, n.0 3 Quly 1977): 34. 

r.1 Thc measuremcnt of rhe variables is described in appendix 1. 

Gl! Estimation by age group makes it unnecessary to include a quadratic term 
10 cover lhe negative errecu of the highcr age brackets on wagc:s. 

S3 Although it would be desirable to lnclude oth�r struc1ural characterislics, 
such as capital ownership and the concentration of pTOduction, data rcstrictions 
preclude this pos.!ibilily. 



Moreover, despite importante differences in the distribution of the 
two types of labor, they are complementary and can be treated as a 
heterogeneous aggregate . The size variable (T) is measured by the 
average volume of employment per firm in the sector, and serves 
to underline the relationship between size, the division of labor, 
and the workings of a hierarchical production structure. Gross profits 
per worker (M) may reflect a variety of factors. Assuming a single 
rate of profits for the whole economy, it simply mirrors the capital 
endowment of the sector. 1n the presence of an oligopolistic market 
structure (as is the Brazilian), it reflects differences in the power of 
the various sectors and states. On the one hand, therefore, gross 
profits are related to the organization of the markets; that is, it 
indicates the disparities in profits that are characteristic o f  a hetero­
genous industrial structure. On the other hand, since the surplus is 
a bargainab]e share of production and is the object of labor-manage­
ment confrontations, gross profits should also indicate the relative 
strength of the organizationa] pawer of labor. The stock of capital 
per worker (.K), though diHicult to measure, is included for two 
reasons. To begin with, the hypothesis of equal profit rates for ali 
sectors (which would lead to a high degree of collinearity between 
this variable and gross profits per worker) is highly questionable. u 
This alone is an impartant indication of differences in the techno­
logical structure of the economy. Moreover, because the stock of 
capital is a rough measure of the average procluctivity of labor, 
different production processes should be related to significant dif­
ferences in K.

ln addition to these variables, a final one was included to 
capture qualitative differences between the various states, such as 
variations in the minimum wage, the degree of its enforcement, 
availability o( social overhead capital, in sum, the relative levei of 
development. 

The complete model, to be estimated by orctinary least squares, 
may be written as follows: H 

N See appendix 2 for the coeffident1 of correlation between the indr.pendent 
variables. 

1111 There are rwo reasons for using logarithms. In the case of the dcpcndent 
variable, they clarify the dis1ribution of wages in the sample. ln the case of 
the independent variables, Ioga help correct lhe far from normal distributions. 
which are roughly log-normal. Logarithmic transformation also brings IM elfrct 
ot· these nriables (especially "anrage slze of lhe finn") into line with 

expec1a1ion1: 1hu1, an inaease hom 20 to 120 worlen will have a greatcr 
lmpact on wages tban an increase from 10 020 to 10 120 worken. 
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where 
+ eP;1,; + JT;1c + gM1,. + hK1,. + i SM,,. + u1,. (]) 

J = industry U = 1, ... 19) 

k state (k = 1, ... 21) 

Y average wage (in logs) 

1,,,. percentage of workers in each of five age groups (20-29, 
30-39, 40-49, 50-59, 60+)

E. _ percentage of workers in each of six educational groups
(incomplete ar complete primary, secondary or univer­

sity) 

H percentage of male workers 

P percentage of production workers 

T average size of enterprise - number of workers per 
firm (in logs) 

M _ gross profits per worker (in logs) 

K capital/labor ratio (in logs) 

SM regional minimum wage as a percentage of the highest 
minimum wage in effect in the country 

According to the preceding arguments, the signs of the estimated 
regression coefficients should aJI be positive, with the exception of 
those for the oldest age group (/1), the Jowest educationa] leve] (E1), 
and the percentage of production workers (P) . 

One of our aims is to empirically evaluate the separate con­
tributions of the two groups of variables. The most convenient way 
to do this is to estimate not the full model, but rather two partial 
ones, each for a set of variab]es. The result will be a partition of 
the total variance models, although, of course, the estimated coef­
ficients are likely to be biased due to the misspecification problem. 
However, in estimating the personal-characteristic equation, we 
observed a very high degree of multicollinearity, not a surprising 
resu]t when deaJing with income or average-wage functions. What 



is more, the problem was particularly acute in the case of the 
elilucational variables, as can be seen from the results shown in 
table 1. 

It is interesting to note that, although the model is misspe­
cified and marked by multicollinearity, the variables included account 
for sizable shares o( the variance in average wages: 64% in Brazil 
as a whole, 51 % in the North-Northeast (N-NE) and 57% in the 
South-Southeast (S-SE) . The sum of the beta coefficients reveals 

Table l 

A.verage Wages a11d Personal Charactcristics: Beta Coefficients ª
and Leveis o/ Signif icanc·e 

Brazil North-Northeastb South-Southcast• 
Variable (N =- 327) (N = 200) (N = 127) 

Bela % Beta % Betn % 

% Age 20-29 .338d 21 .42()<1 27 . 432" 37 
% Age 30-39 .173d 11 .189d 12 .221d 19 
% Age 40-49 .193d 12 . }71d 11 .344d 30 
% Age 50-59 . 089'1 6 .OQld 6 .231d 20 
%Aga60+ -.158" -10 -.152< -10 -.181 -16 
% Primary: Incompleta .061 4 . 081 5 -.304 -26
% Primary: Complete .46Gd 30 .182d 12 .148 13 
% Secundary: Incompletf' .055 3 .138 9 -.035 - 3
% Secundary: Complete .010 1 -.026 -2 -.149 -13 
% Univel'!ity: Incomplete .133• 7 .149° 10 .087 8 
% Univel'!ity: Complete .23Sd 15 .228d 15 .316d 27 
% Males -.001 -.064 4 .050 4 

I: 1.574 100 1.535 100 1.160 100 
Rt .641 .511 .569 

a Beta .. b,. , whcre b is the coefficient or regression estimated by I0011t squares, 
"•

"• stands for the atandard deviation of the independent variable, and "M 

for tbat of tha dependent variahle. 
b Jncludes the stat.es of Amazona.s, Pan1, Mato Groaso, Goü1s, Maranhão, Piauí, 

Ceari. Rio Grande do Norte, Paraíba, Pernambuco, Alagou, Sergipe, Bahia
and :&pirita Santo. 

e lncludes the states oi Minas Gerais, Rio de Janeiro, Guanabara, São Paulo, 
Para.n'-, Santa Catarina and Rio Grande do Sul. 

d Signilicant at the 1 % levei. 
e Bi1I1Üica.nt at the 11% levei. 
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the expectedly high multicollinearity, 58 and the t tests show that 
a fair number of the coefficients (especially those of the educational 
variables and in the S-SE) are not significantly different from zero. 
With regard to the individual contribution of each variable to the 
total variance, it is illustrative to glance at the second column of the 
table. These percentages indicate the decomposition of the sum of 
the beta coefficients. For Brazil as a whole, "complete primary 
education" and "age 20-29" are by far the most important variables 
on this score. The latter also stands out in the N-NE and in the 
S-SE. Particularly in the S-SE, the coefficients of "age 20-29", "in­
complete primary education" (with a negative sign, as expected) and
"complete university education" are also high.

Table 2 

Average Wages in Brazil: Beta Goefficients and Leveis of Significancc 
o/ Personal and Structural Characteristics 

(N = 327) 

Equa.tion (1) 
Varia.ble 

% Age 20-29 
% Age 30-39 
% Age 4D--49 
% Age 50-59 
% Age 60 +

Education 1 
Education 2 
Educa.tion 3 
% Ma.la Workers 
% Production Workers 
Log K/Worker 
Log Workers/Firm 
Log Gross Profits/Worker 
Rela.tive Minimum Wa.ge 

Beta. 

.211• 

.087• 

.114• 

.052 
-.033 

.199• 

.138• 

.09411 

. 158• 

.248• 

.05211 

.163• 

.221• 
.267• 

1.971 
.838 

11, Significant at tbe 1 % levei. 

b Significe.nt e.t the 5% levei. 

% 

11 
5 
6 
3 

-2

10
7 
5 
8 

13
3
8 

11
14

100 

Equation (2) 

Beta 

.321• 

.185• 

. 216" 

.070 

-.220 

.298• 

.147• 

.436• 

.030 

1.483 
.604 

% 

22 
13 
15 

5 
-15 

20

10

29 
2

100 

Equ.e.tion (3) 

Beta 

.191• 

.087• 

. 185• 

.258• 

.342" 

1.127 
.719 

% 

17 
8 

16 
29 
30 

100 

li ln lhe absence of multicollinearity, lhe sum of lhe beta cocfficienl! 11 
cqual lo R. Note lhat, in 1able 1, lhere is leu mullicollinearily in lhe cquation 
for the 5-SE lhan in lhe othcn. 
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Even so, it is difficult to draw definite conclusions f rom these 
results. To improve the quality of the estimates, we  should try to 
diminish the impact of multicollinearity at least among thc education­
al variables. We can do this through the use of principal compo­
nents, 17 that is, by altering the variables by first transforming them 
into orthogonal components and then selecting the first three as 
our new educational variates (education l, 2 and 3) . 58 

The relative impact of personal versus structural variables can 
now be estimated. The results are presented in tables 2, 3 and 4, 
which refer to Brazil, the N-NE, and the S-SE, respectively. ln 

Table 3 

Average Wages in the North and Northeast: Beta Coefficients 
and Leveis o/ Signi/icance o/ Personal 

and Str11ctural Characteristics 
(N = 200) 

Eqll.11,tion (1) Equation (2) Equation (3) 
Varia.ble 

Bet.e. % Beta % Bate. % 

% Age 20-29 .341• 15 .399• 30 
% Age 30-39 .134• 6 . 219• 16 
% Age 4Q---49 . 150- 7 .202• 15 
% Age 50-59 . 09711 4 .080 6 
% Age 60 + -.001 -.18411 --14 
Education 1 .167• 8 .212• 16 
Education 2 .151• 7 . 292• 22 
Education 3 .114• 5 .17&- 13 
% Male Workers .157• 7 -.046 -3 
% Production Workers .339• 15 .295• 27 
Log K/Worker . 009 .052 5 
Log Workers/Firm .116b 5 .120b 11 
Log Gros., Profi!B/Worker .297• 13 .397• 37 
Relativa Minimum Wage .142- 6 . 216• 20 

2.213 100 100 1.080 100 
R' .784 .482 .628 

& Significant at the 1% )ovei. 
b Sígnificant at the 5% lovel. 

111 See B. T. McCallum, "Artificial Orthogo11aliza1ion in Regression Analysi!," 
Revieu, oJ EconomiCJ and Stati.stic.i 52 (February 1970): 110-1!1. 

811 See table 8. 



Table 4 

Avcrage Wages in the South and Southeast: Beta Coefficients 
and Leveis of Significa11ce o/ Personal 

and Structural Characteristics 

(N = 127) 

Equation (1) 
Variable 

Eqtmlion (2) Equation (3) 

Bela % Beta % Beta % 

% Ago 20-29 .043 1 2 . :IB9• 21 
% Age 30--39 . IQ6b 5 .200h 11 
% Age 40-49 .033 2 .336• 18 
% Age 50-59 .009 .192 11 
% Age 60 + -.010 -.185 -10
Education 1 .318• 15 .443• 24 
Education 2 .266• 12 .14Ib 8 
Education 3 .129• 6 .228• 13 
% Mala Workera .274• 13 .080 4 
% Production Workers .038 2 -, 151b -15 
Log K/Workor .257• 12 .254• 26 
Log Workers/Firm .351• 17 .488• 49 
Log Gross Profits/Worker .044 2 .101 10 
Rolative Minimum Wage .289• 13 .2Q7• 30 

I: 2.160 100 1.824 100 .990 100 
R2 .863 .559 .656 

a Signüicant at the 1 % levei. 
b Significant at the 5% levo]. 

addition to the estimates for each group of variables, those for the 
complete model (which covers both personal and structural variables) 
are given in the first column of each tablc. Turning to table 2, 
for example, the second equation shows findings relative to the par­
tia] model that includes only personal characteristics, with the 
educational components standing out. Note that, in contrast to 
the coefficients in tab]e 1, those for the educational components 
and the first three age variables are now significant. Taken together, 
the nine personal-characteristic variables account for 60% of the 
average-wage differential in Brazil, an impressive share considering 
the limitations of the available data. 

E\'en more surprising is the fact that the structural variables 
alone (equation (3] in table 2) account for about 72% of the 
average-wage differentials, and all of them are highly significant. 
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Those that weigh most heavily are "gross profits per worker" and 
the "relative minimum wage", followed hy the "percentage of 
production workers" 59 and "average size of the firm". "Capital per 
worker" has, by this criterion, the weakest influence on the variance 
of average wages. 

ln the complete model (equation [I]), the share of the variance 
of the dependent variable due to the independent variables is 84%, 
which is certainly high in terms of the cross-section analysis. 
Furthermore, only two of the 14 variables are nonsignificant (even 
at the 5% levei), and lO are significant at the 1 % levei. The 
quantitatively most important variables, i. e .  those that account for at 
least 10% as revealed by their share in the sum of the beta coefficients, 
are the "relative minimum wage", the "percentage of production 
workers", "gross profits per worker", "age 20-29" and "education 1 ", 
in decreasing arder. 

lnterestingly, the age and educational variables make a con­
tribution that is equal to that of the sectoral characteristics ("average 
size of firm", "capital per worker" and "gross profits per worker") . 
Combined, they account for 67% of the total variance in the m odel. 

This result, when viewed together with the highly satisfactory 
performance o[ the partial-equation estimates, emphasizes the im­
portance of structural variables in analyzing the distribution of 
average wages. It reminds us, as well, of the importance of com­
plementarities between the distribution of qualifications and the 
production structures of the various sectors. There is a striking 
difference between the coefficients of the general equation and 
those of the partia! models, especially with regard to the educational 
variables. When measured alone, education unquestionably captures 
the contribution of other factors that have a systematic , and signifi­
cant, eHect on average-wage leveis. 

Before discussing tables 3 and 4, which report the regional 
estimates, attention should be drawn to an important aspect that 
these two have in common with table 2. ln ali three, the beta coef­
ficients (the sum of which, albeit imperfectly, is an indicator of 
multico11inearity among the independent variables) decrease when 
we move from the first to the second and third equations. Although 
this is partly explained by the fact that equations (2) and (!I) have 
fewer independent variables than equation (1), it is significant 
that the degree of multicollinearity is lower in equation (!I) , which 
includes the structural variables alone. This is especially true of 
the S-SE: the sum of the beta coefficients is . 99, and the coefficien t 
of determination (R) is . 81 . 

H The positive coefficient of this variable for Brazil is due to its weight and 
bebavior in tbe N-N!. 
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The findings for the N-NE and the S-SE regions both confirm 
seme of the earlier results, and reveal important differences in the 
performance of certain variables. On the whole, the results for the 
N-NE are similar to those for the entire country . Although the
correlation coefficients (R1) are lower for the N-NE, the structural
variates equation explains 63% of the average-wage differential,
compared to 48% for the personal-characteristic equation. ln terms
of their weight in the sum of the beta coefficients, the arder of the
individual variables is almost the sarne in both the aggregate and
regional estimates, with the exception o( "capital per worker", which
in the N-NE is quantitatively irrelevant and does not have a signifi­
cant coefficient. The variable "percentage of production workers",
besides being one of the most relevant in the N-NE, has a sign
opposite from that expected (also true of the result for Brazil) _ 80 

This does not mean, however, that a higher percentage of production
workers is associated with a higher average wage. lt reflects, instead,
the nature of the firms in the region _ A fair number are small
establishments where owners and partners account for a relatively
high share of total employmenL 61 Since payment to this type of
labor does not assume the form of wages, it follows that the higher
the percentage of owners (i.e. the lower the percentage of production
workers) , the lower the average wage _ The positive coefficient of
the variable in the equation for Brazil as a whole is due to the weight
of the N-NE in the total number of observations. 82 ln the S-SE, the
variabJe carries the expected sign in the structural equation, and is
not significant in the complete model.

There are other, more substantial differences between the 
results for the N-NE and the S-SE- Among these, thc following 
deserve special attention: 

(i) ln equation (2) , the set of age variables as a whole is
equally relevant in the N-NE and in the S-SE, but the tails of the 
distribution (20-29 and 60+) weigh more heavily in the former 
than in the latter. Curiously, however, the resemblance does not 
hold in the complete model (equation [l]) . As expected, the share 
of the age variables diminishes in both regions, but appreciably 
more in the S-SE. Whereas these variables account for over 50% 
of the total variance in equation (2), they do not reach the 10% 

to This is because lhe average wage of production workers is lower lhan thJI 
of administrative penonnel, and markedly below that of ownen acth·e in the 
finn. 

a1 See table 9, where thcir share of employment in a Northeastem state 
(Sergipe) is compared to their share in a Southem stale (Param!) . 

82 Note that ali the observations (cclls) have thc sarne weight, e .g. "tcx1iles" 
in SIio Paulo has the sarne weight as '"machinery" in Piaul. 
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mark in equation ( l) . lt is difficult to find an explanation for this 
behavior - it may be that once the structural variables are included, 
they capture the effects originally attributed to the age distribution, 
probably owing to promotion and seniority-ladder wage mechanisms. 

(ii) The educational variables are more relevant in the S-SE
than in the N-NE, and also more so in the complete moclel than in 
the partia] equations. 63 This may be the consequence oE regional 
disequilibria in the rate of retum to schooling, but may also reflect 
the growing credentialist importance of education in the more 
developed regions. Allegedly objective hiring criteria may, in fact, 
be fostering job discrimination. That this is less noticeable in the 
N-NE than in the S-SE is only to be expected. Despi te the fact 
that it also has an overly abundant supply of labor, the Southeast 
is the most dynamic region of the country, the undisputed leader in 
technological and organizational changes that are consistent with 
the growth of credentialism. 

(iii) The estimates of the complete model leave little doubt
as to the presence oi sexual discrimination in the labor markets. 
Since there is no evidence that the quality of education (and/or 
work experience) is lower for women - actually it may be higher -
this seems to imply that the discrimination is of the kind most 
usually found: unequal pay for relatively equal capacity to work. 

(iv) The capital/labor ratio proved to be significantly related
to wages in the S-SE, but not in the N-NE. This may be due to 
the fact that in the N-NE the density of capital not only is lower 
(on the average) , but also has a much smaller variation. Moreover, 
in the S-SE the coefficient oE this variable rises as we move from 
equation (3) to the complete equation (l) . This implies that the 
density of capital is not merely a variable that complements skill 
and education, but is indeed one of the factors that determines 
the wage structure. 

{v) The opposite is true oi the gross profits per worker ratio, 
which is relevant in the N-NE but not in the S-SE. One explanation 
for this may lie in the large proportion of family-owned-and­
operated firms in the N-NE. ln such firms, there is rarely a formal 
wage-determination mechanism. The remuneration of hired labor 
is not independent of revenues - and it is likely to assume the forro 
of payment for piecework. This usually means a lower levei of 
incarne, reported in the census data as wages. ln the S-SE, the Jack of 
a strong relationship between gross profits and wages suggests that 

83 The sarne was found by V. Gibbon, "Taxas de Retorno dos Investimentos 
em Ed�caçllo no Brasil: Uma An.llise Desagregada," Revisla Brasileira tli: 
E,:onom111 29 (July-September 1975): 109-13!1. 
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workers do not share in the productivity gains of the enterprises. u 
No doubt, this reflects the very limite<l bargaining power of the 
unions, historically constrained by explicit anti-labor Iegislation. 

Table 5 

Average Wages in Brat.il: Beta Coefficients and Leveis of 
Significance o/ Personal and Structurnl Charncteristics 

(N = 327) 

Equation (1) 
Ve.riable 

Beta % 

% Ago 20-29 .185• 8 

% Age 30-39 .oso• 3 
% Age 40-49 .104• 4 

% Age 50-59 .049 2 
% Age 60 + -.045 2 
Educe.tion 1 . 201• g 
Education 2 .133• 6 
Educe.tion 3 . 129• 6 
% Me.la Workers .103• 7 
% Production Workers . 244■ 10 

Log K{Worker .0521 2 
Log Workers/Firm .160· 7 
Log GroS!I Profit.s{Worker .213· g 
Region A• .079• 3 
Region Bb .169· 7 
Region O .278· 7 
Region Dd .448• 12 

l: 2.366 100 
R� .845 

Note: The regional compari.�ons do not covcr Maranhão, Piauí, Ceará, Rio Grande 
do Norte, Paralba, Alagoas or Sergipe. 

a Includes AmazonB.!I, Pará, Mato Grosso and GoiJLq_ 
b Includes Pernambuco, Bahia and Espírito SB11to. 
e Includes Paraná, Santa Catarina e.nd Rio Grande do Sul. 
d Includes Minas Gerais, Rio de Janeiro, Guanabara e.nd Silo Paulo. 
o Significant at the 1 % leve!. 
f Significant at the 5% levei. 

14 This is due to the fact that productivity and gross product per worker are 
strictly correlatcd hy definition. 
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1,,;
1 (vi) The average size of firms is important in both regions,

but especially in the S-SE. 1n this region, there is the concentration 
of large and very large enterprises, and therefore of production 
processes where the greater division of labor allows for higher 
productivity but demands a more intricate work hierarchy that is 
related to higher wages. The number of relatively well-paid 
supervisory and quasi-managerial pasitions increases both within 
and outside the production sphere. o& 

(vii) While the importance of the relative minimum wage is
nearly the sarne in the two regions, it is a particularly relevant 
variable in differentiating average wages within the S-SE region. 
This is not only (or even principally) the result of arbitrary 
institutional interferences, but reflects a whole set of historical factors 
that influence the average cost of labor. However, since it could 
be argued that the variable captures only the impact of the regional 
(state) minimum wage on average-wage leveis, in another experiment 
we substituted it with a vector of dummies, one for each of the 
minimum-wage areas. The results presented in table 5 not only 
confirm the previous findings (see table 2), but can be interpreted 
as a rejection of the above mentioned hypothesis. In fact, all the 
coefficients are significant, and gradually rise as we move from the 
paorer to the wealthier states. 

5 - Conclusions 

An exercise in the decompasition of variance, such as the one pre­
sented in this paper, cannot be used as a forecasting model. Neither 
does it have an immediate use from the standpoint of economic 
policy. For it to serve this purpase, it would be necessary for the 
analysis to include a set of independent variables capable of being 
manipulated by the decisionmakers. 1n addition, government policy 
is traditionally concerned not with average-wage leveis ar with the 
distribution of wages, but with absolute minimum wages and the levei 
of employment. Even so, our results have interesting im plications 
with regard to the role of economic policy. 

In part, our findings on average-wage differentials in Brazilian 
industry substantiate previous hypotheses. The simple regression 
models explain from 78 to 86% of the variation in the dependent 
variable. Nevertheless, even though the distribution of personal 

u Thac findings may also bc 1cflccting tbc lowCJ cost of labor selcctlon in 
small firma. Stt G. Stiglcr, "lnformatlon in thc Labor Markct," in Rt!!adingJ 
in ú,b01 MaTlld AnalyJis, a:I. J. F. llurton, Jr. ct al., p. 241. 
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characteristics accounts for a large share of this total, our findings 
indicate that structural characteristics by sector and slate comprise 
an equally significant, and quantitatively more important, factor. 

When the personal-characteristic variables are treated indepen­
dently, they are responsible for 72% of Lhe 83. 3% of Lhe national 
wage differential explained by the complete model. The remaining 
28% is attributable to structural characteristics (see table 2) . •• 
On inverting the arder of the exercise, no less than 86% of the 
differential is associated with the structural variables, and only 14% 
with the distribution of individual traits. 87 

These results lead to another conclusion of the study - namely, 
the complementarity between the two groups of variables in the 
decomposition of the variance in average wages . When the coef­
ficients of one group of variables are estimated independent of 
Lhe other, they tend to capture the effects of the variables excluded 
from the model. Thus, if one group is considered alone, its 
contribution is overestimated. ln a study of the American industrial 
structure, Kalachek and Raines ascribe this complementarity to the 
indirect contribu tion of personal characteristics. 88 

Our findings, and the conclusions of these writers, suggest that 
this indirect effect has a stronger impact on wages than does Lhe 
direct effect of education. Since this indirect effect can only be 
explained by differences in industrial structure - which are beyond 
the contrai of the worker and therefore of the human-capital invest­
ment cycle - it appears that in arder to improve the wage distribution 
greater emphasis will have to be placed on palicy instruments other 
than those related to workers' qualifications. 19 This conclusion was, 

•• Thcse resulu agree wilh lho.se of Kalachelc and Raines. Although the 
coefíicient of detennination for the sample of A'.merican worlr.en is much lower 
(in 1966, RJ = .574 in a regression with !i8 variables and 3 595 observations). 
rhe contribution of the 27 personal-characteristic variables, when considered 
separalely, i■ 73%. See Kalachelr. and Raines, lables l and 2. 
n For lhe two regions, if personal characteristics are lalr.en fint, lhey accounr 
for 62% in lhe N-NE and 65% in the S-SE. Wl1en slructural variables are 
con■idered first, lhe corresponding shares are 80% and 76%, respectively. 
U "[Education] raises [the worlr.er's] productivily over the range of activitics 
he was hitherlo capable of perfonning, but it also broadens the sct of feasible 
work activities. Education qualifies worlr.ers for more skillc:d occupations and 
more skill-intensive industries. If occupations ana industries are uscd as proxies 
for market differenrials and are entered inlo the sarne wage regression, they 
will preclude thc cocfficient of educalion capluring lhe indirect role of education 
in routing workcrs into differcnt punuits." Kalachek and Raines, pp. 487-88. 
8D The sarne conclusion i■ reached in a recent sludy by lhe World Bank. Stt 
J. P. Jallade, Basic Education and Jncome lnt1q1UJlily in Brazil: The Long Term 
Vieu,, Staff Working Paper, n.0 268 (Washington, D. C.: World B:mk, }une 
1977) . 
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in íact, anticipated in section 3, where it was shown that wage 
differentials can be basically understood in terms of the organization 
of production rather than in terms of the acquisition of human 
capital. After all, low wages cannot be attributed to educational 
levels alone; there remains the question of how educational qualifi­
ca1ions are used in the labor market. Once this question is asked, 
one is obliged to examine Lhe influence of the industrial structure 
(or the demand for labor) on wages. Our results indic11.te that 
structural factors are not only present, but weigh more heavily than 
personal characteristics, in the formation of average wages. 

Appendix 1: measurement of the variables

ln assessing the results of this study, two points must be borne 
in mind with respect to the information used. One refers to the 
aggregation criteria, and the other to the comparability of the data 
taken hom the more readily accessible secondary sources (the 1970 
industrial and demographic censuses) . 

Throughout the study, the units of observation are industrial 
sectors and states, aggregated at the two-digit levei. Both aggregates 
are imperfect - the first because it includes in the sarne category 
firms with disparate characteristics (with different types o[ organiza­
tion, technological sophistication, degree of market contrai, etc.), 
and the second because it does not adequately distinguish specific 
labor markets within each state. Even so, the aggregates are presum­
ably accurate enough to indicate the magnitude and direction of 
the major influences. 

The comparability problem arises due to the lack of information 
on education/skill in the industrial census. This omission was 
overcome by using data from special tabulations of the demographic 
census and classifying the industrial labor force by sector, once again 
at the two-digit levei. 7° However, the two census populations are 
not always the sarne. Whereas the industrial census covers only 
registered firms in sectors that account for considerable shares of the 
value of industrial output, 71 the demographic census includes self­
employed and unpaid workers, in addition to the owners of small 
family firms. The diHcrences in the com position of the two census 
populations, especially in those sectors that engage the Iargest number 
of workers, were minimized through utilization of the percentage 

10 ln the spccial 1ahula1ion1 oi lhe dcmographic ccnsus, "perfumes, soap and 
candln" iJ not di1tingui1hed hem "pharmaceutic:ils", and thr "mi1ccllanoou1" 
category, included in lhe industrial cemu1, does not appcar. 

n In11huto Bra.sileiro de Geografia e I.natlllica, Ctmo Indwtrial do Brasil, 
1970, �rie Nacional, 4: xviii. 
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distribution of the labor force by age group and educational leve!. 
ln addition, industries that employ a very small percentage of the 
total labor force in given states were excluded from the analyses of 
the respcctive states, as were sectors on which there is no information 
in the industrial census. 

Table 6 

Brazil: Emplo-yment by lndustry According to the Industrial 
and Demographic Censuses, 1970 

Industrial lndustris.l Domo-
Census• Census grs.phic (3)/(1) 

Industry (Total) (Production Censusb (o/.) 
Workers) 

(1) (2) (3) (4)

Non mots.llic Minorais 236 506 183 968 252 874 106.9 
l\lotallurgy 266 928 227 134 445 120 166.8 
Machinery 180 431 152 607 159 777 88.6 

Electrical and Commu nications 
Equipmont 115 485 98 053 73 578 63.7 

Transport Eq1üpment 158 336 134 708 130 854 82.0 
Woo<l 135 979 !09 528 201 715 148.3 
Furnituro 105 322 80 933 219 479 208.4 
Paper and Co.rdboard 66 994 57 019 61 666 92.1 
Rubber 32 868 27 994 26 912 81.9 
Loather Pl'Oducts 26 392 22 294 39 156 148.4 

Chemicals and Petroleum De-

rivativcs 104 367 81 658 135 052 129.4 
Phnrmaceuticals• 49 961 34 860 46 440 92.9 
Plastics 42 566 36 598 37 466 88.0 

Textiles 342 839 314 537 386 789 112.8 

Clothing and Footwenr 164 512 142 494 197 359 120.0 

Food Product.s 372 401 289 157 435 091 116.8 

Bovcrages 58 619 41 230 66 577 113.6 

Tobacco 14 509 12 524 28 490 196.4 

Printing and Publishing 97 087 72 019 126 881 130.7 

Total 2 572 097 2 119 315 3 071 276 119.4 

• Ilofcroncc de.te: :n Dccember 1970.
b Refcrcncc date: 1 Septembor 1970. The figures include self-employcd workers. 

• lncludes porfum!!!I, soap and candles. 

63 



.1 

'rable 7 

List o/ Industries ª Excluded f1"om the Analysis by Sta te, 1970 

Stalo 

Amuanu 

P■,6 

Goi6, 

lnduolry Stale 

}.11.l!binery Pi.aul 
ElHtrie:n.1 E«1ui11ment 
P111er ond Cnrdbcnrd 
Ph■rm■e,wlicab 
Pl ... 1; .. 
Clolhin1 nd Fcolwur 
Tob■cco 

P111u ■nd Conlbc■rd Rio Gr■nd • do Norte 
LHlhor P1odu<11 
Pharmacu1 tfoah 
Plulit1 
T[]b■cco 

Ele<trical EQuipmul Porolbn 
P■pu ■nd Cudbo■rd 
Rubbu 
Luth•r Produeh 
Ph■rm.aeeutieal■ 
Pluliu Al■ac■■ 
T"-"tilu 
Tob■tto 

P■r,n ■nd Cordbo■rd 
Rubhn 
Cbemic!llll 
Ph■rm■eeufütl■ 
Pluliu Sor1i11• 
Tobu��o 

EleehicaJ Equi11menl 
Popu nnd Cordboord 
Rubber 
Plutie■ 
Tcb■eeo Eaphit,, Santa 

Ria d1 J ■neiro 

P■nid 

lndw,try 

El•etriul Equipmenl 
Tran■port EQuipml!!nt 
Paper nnd Cordboord 
Rubbor 
PhJumac�utical1 
Pln.oti'" 
Tabocco 

Eloetrieal Eoui11menl 
Pnp,r and Cordboard 
Rubber 
Phormnceuticah 
Toh:acco 

Rubber 
Phormoceuticah 
Plaotiea 
Tcbact!o 

Eloelrica.l F.Qui11ment 
Tranaport EQuipme:lll 
Popor and Cordboard 
Rubber 
Phnrmoceu Licall 
Plutic.11 
Tobacco 

Eleehical EQuipmont 
Pn11er and Cordbaard 
Rubbor 
Pharmaceuticol1 
PJ.,,liea 
Tobncco 

Ilubbor 
Pllornu1ceuticala 
Phuti<• 
Tobocco 

Pharmaceuticnl■ 
Tobn<eo 

Phormocll!!utknl• 
Tcb:D.l!l!c 

Phsrmaceutit!al1 
Tobacoo 

11 PM"h1nu1::1. ati■p ■nd e■.nrllea •re jne]uded in thfl ph.lrmaeeutie■] indu1try bel!nu1I!! U11!!H i■ no di.a-­
tinetian bl!tween tb1a11 aect.lr1 in tbe 1peeial tabW■ticn11 cl lht1 demcara.ghic -cen1u11. Aho. tben 
i■ Dll inform■tion cn thti DhtrittJ Pedu■l. 

The dependent variable in the regression models is the average 
wage, measured as the total wages paid in 1970 divided by th_�
number of workers employed on December 31st of the sarne year.' 

72 Despile the fact that the numerator refen to the :mnual total and 1he 
denominator to a •�clfic day, no syatematic distortions were revcaled by the 
tcsl to check for a biai. 
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The data on personal characteristics (age, educadon and sex) 
are from the special tabulations of the demographic census. TQ 
facilitá.te empirical estimation and minimize the above mentioneã 
êomparability problem, each characteristic was treated as a percentage 
of the respective total, e. g. the percentage of workers with incomplete 
primary education or in the 20-29 age group. 73 It would have been 
possible to have used the opposite approach: first calculating the 
average educational levei and the average age in each indmtry /state, 
and then forming the variable "avexage experience of the labor 
force". 74 On the one hand, this specification would have the 
advantage of allowing for computation of the average rate of return 
on investments in education by type of industrial employment, 711 as 
well as the explicit inclusion of experience (instead of age) in the 
breakdown of the wage differential. On the other hand, it would 
introduce new, and very serious, problems with respect to the 
measurement of education and experience. For thme who have not 
completed the various levels, it would be necessary to impute some 
measure of the number of years of schooling, but there is no informa­
tion on the average number of years studied acc0rding to .state, 
industry and educational groups. Likewise, information needed to 
calculate average years of experience, i. e. the age of entry into the 
labor force, is not available. 78 

The data on structural characteristics (size of firm, capital 
density, percentage of production worken, and gross profits per 
worker) are from the l 970 industrial census. The reference date 
is December 31st. The percentage of production workers is a share 
of total employment, as reported directly in the census, and the 

'l'8 As discussed in the tcr.t, due to multicollinearity among the education 
variables, it was decided to me a linear transfonnation, obtained thr,mgh the 
principal components method. 

'14 Conventionally, expetience = age - years of scheoling - age of entry imo 
the educ.ation systl!m, with work lapS!!S being disr!!gard!!d. SI!!! Mincer, p. 75, 
for example. 
711 According to the m�d, InYj = lnYa + rSj + u1 , where J", stands for the 
avl!ragl! wage in sector j, S1 for the average l!!vd of education, and u1 for 
the residuais. The d!!rivation of this model is presented in B. R. Chiswick, 
lncome lnequality: Regional A.nalyJt1J rwilhin a Huma11 Capital Frameworlt (New 
York: NBER, 1974), pp. !!'í-42. 
111 An- altemative would be to work with lhe averase age at which cacb 
cducational levd is completed. However, thl!Se figure! ar!! not available at the 
necessary levei of disaggtl!g:ition, and arbitrary values would have to be assigned 
for worken with no formal schooling. See J. R. Vello!O, "Human Capital and 
Markct S!!gment.ation: An Analysis of Lhe Distribution of Earnings in Brazll, 
1970" (Ph.D. diuertation, Stanford Universlty, 1975), pp. !íl-52. 
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density of capital is simply the capital invested 71 divided by thc 
total number o( workers. The average size of the firms is gaugtd 
as the average number of workers per establishment. 78 Gross profits 
per "'orker were determined by dividing the production surplus 71 

by the total number of employees. 

The regional minimum wage is a per c entage of the highest 
minimum wage in effect in 1970. 

Appendix 2: complementary tables 

Table 8 

Education Variables: Major Components 

Eina•onlueh Varianco (%) 
Coms,0111nt• 

Bn.1il 
Nortb- Sculh-

B, .. n 
Nortb- Soutb-

Nortboul Bautbeut Norlbout Sautb■11I 

3.478 3.252 3,808 117 .li H,.2 113. & 

2 .993 1.Cl8 1.351 18 ·º 17 .o 2�.& 

3 .!IM . �117 . 4114 !1.8 li.li I LI 

4 .4.:l� .5411 .Hl-i 7.2 !I, 1 3. 1 

5 .3115 .418 .118 8.1 e.11 2.0 

8 .141 .188 .OMI 2.4 2.1! .li 

• Ooly lho Uni lhno compcnonla woro iacluded ín tho rerroaíon analy1ÍI. Thoy oorroapond to lhe 
varlabl• "Edu .. 1!00 l", "Eduoatian 2" 10d "Education 3". 

b Tb- valu• wora oaloulatod 1Uia1 lho m v1riabloa thal meuure lha propcrlion• oi workora with 
inoomplode or oompleta prímary, 1ocond1ry or w,lver1íly eduaatíon. 

77 Unpublished 1pecial 1.abula1ions bascd on the 1970 industrial census. 1t is 
recogniz.ed that this measure underestimates 1he amount of capital invested, but 
assumed that the degne oi undere111imation is the same lor ali industrial sectors. 

78 Utiliz.ation oi olher sizc measures does not ch:mge the resulu. Scc, lor 
inslance, R. Ekcrman, "The Wage Share and lhe Size Structurc of Firms," 
Fundac;llo Instit1110 de Pe.quisas Econllmiau, Unh•enidade de Sllo Paulo. 1974 
(Mimeographcd) , table A2-1. 

'19 VIT less wages and miscellaneous expcnditurcs. 
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Table 9 

Pecenlage Share of Proprietors ª in Total Employment: 
Sergipe and Paraná, 1970 

Industry Sergipe Paraná 

---

Nonmetallic Minerais 19.7 7.4 

Metallurgy 35.3 3.8 

Maehinory 44.4 3.4 

Eloetrieal Equipmont 64.3 6.0 

Transport EquipmenL 12.0 5.7 
Wood 25.9 2.4 
Furniture 44.5 6.4 

Papar and Cardboard . l 

Rubber 2.3 

Loatber Produets 45.4 4.3 

Cbemicals 13.3 .3 

Pharmaceuticnls 15.6 

Pl11.Stics 
Textiles .4 .7 

Clothing and Footwcnr 20.2 3.8 

Food Products 9.8 11.9 
Beverages 28.1 3.4 

Tobacco 
Printing and Publishing 4.4 2.5 

Total 11.4 4.7 

Sou.roe: Fundação Instituto BrRSileiro de Geografia o Estatística (FIBGE), Cen­
ao I ndmtrial, 1970.

• The figures covor only tbose who are actively engaged in tbe firms tbey
own, plllil tbe unpRid members of the families of tbeso owners and part­
ners.
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Rapid growth, equity and the 
of the puhlic sector * 

Rogério L. Furquim Werneck ••

. 

s1ze 

ln a previous paper,1 we argued that in the current situation of 
the Brazilian economy, it may be possible to maintain rapid growth 
in the future only in the presence of an expanding public sector -
understood as an increasingly important public enterprise sector 
relative to the private sector. We also contended that this link cmila 
apparently be broken only if substantial public funds were donated 
- openly or disguisedly - to private industrial groups. Needless
lo say, this would havc negative effects on the long-run distributions
of incarne and wealth. Thus, there would be a trade-off among
what are officially stated as the broad goals of" economic policy in
Brazil: (a) accelerated growth of aggregate product, (b) mainte­
nance of a certain balance between the expansion of the publtc
and private sectors, and (e) more equitable patterns in the distri­
butions of income and wealth.

The argument ,vas basically microeconomic since the trade-off 
ultimately arises from private firms having their growth liqiited 

• This paper contains partia! results of a project financed by a grant from 
the national program for economic research (P1ograma Nacional para Pesquisas 
Econômicas - PNPE). I wish to thank D. D. Carneiro, F. L. Lopes, P. s.­
Malan, E. J. Reis and D. F. F. Werneck for their valuable comments. An 
carlicr vcrsion of thc papcr was prcsented at the 5th National Econoinics 
Mecting, hcld ia Rio de Janeiro in Deccmbcr 1977. 

.. Departmcnt of Economics, Pontifícia Univenidadc Católica do 
0

Rio de· 
Jancir�. 

l Sec R. L. Furquim Werneclc, ".Estatização, Crescimento R.lpido e Eqúidade 
Distributiva," in _Bra.sil: Dilemas_ da Polltica Económica,• ed. D. D. Carneiro� 
(Rio de Janeiro: Ed_itora• C:i.mpus,d977), pp. 1!17-52. _ -:, 
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by financial constraints.2 Consequently, those that belong to the 
more dynamic sectors are unable to expand at the pace rcquired 
from these activitie&, given a relatively high target for the growrh 
rate of aggregate product. 

This paper is an effort to explore, frorn the rnacroeconomic 
standpoint, the "limits of the possible" as to rapid growth, equity 
and the size of the public sector. The analysis is somewhat impres­
sionistic in some points - especially on the ernpirical side - re­
flecting the embryonic nature of the argument. Nevertheless, we 
belie,•e that a more rigorous treatment of these points, though 
obviously necessary, will not significantly c hange the general out­
line of our conclusions. 

During lhe last 10 years we have witnessed a process of acceler• 
ation of economic growth in Brazil. Whereas the average annual 
growth rate of GDP was about 7% from the end of World War 
II until the mid-sixties. it climbed to roughly 12% in the period 
1968-1972, though it has slowed down recently. 

ln arder to make the required adjustment in the r ate of capital 
accumulation, the sources of savings in t he econorny had to be 
realigned. At the macroeconomic levei this becarne feasible through 
(a) substanti:tl incrcases in public savings as well as in retained

profits of public enterprises, (b) more extensive utilization of 
forced savings instruments, (e) an increase in voluntary privare
savings, and, more recently, (d) a rise in the balance-of-payments
deficit on current account.

The excessive foreign indebtcdness of the country is already 
dcmanding that recourse to foreign savings (about 5% of GDP in 
reccnt years) be severcly limited. This is bound to underline the 
relevance of the domestic savings constraint. To better understand 
the effect of this constraint on growth, we shall briefly survey 
some characteristics of the major components of dornestic savings 
in Brazil. 8 

As to voluntary private savings, the pattern of incarne dis�i­
bution can be expected to be a basic determinant since those m 
different incarne bracltets have di(ferent propensities to save. More­
over, it is reasonable to assume that the averagc propensity to save 
should rise with the share of profits in aggregate incarne, and should 
thus depend on the functional distribution as well. 

2 The idea that financial constrainu limit thc growth o( firms, even when 
they ha,ie access 111 the stodl marlr.et, h not rcccnt. Sec M. Kalecki, '"Prinàple 
of IncreaJing 'Ruir.," Economic11 (19�7) : idem, Tlleory of Ei:onomic Dyn11mic.1 
(London: Geor11e Allen 11, Unwin, 1954), chap. 8. 

a While recognizing that many facton condition the growth of an economy 
OYCT time, we 1hall loan on only one: the aggregate ■avingg con■trainr. 
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Although the intensity of these effects is open to question it 
is this kind of assumption that Ieads to the "concentrate-to-grow" 
strategy. According to the upholders of this argument, only a more 
concentrated distribution of incarne can assure the levei of savings 
required for accelerated expansion of the economy. However, as 
we shall see below, this is not necessarily lhe case. To concentrate 
incarne may be one way to promote growth (at Jeast as Iong as one 
looks only to savings without considering, for example, effective 
demand problems), but it is certainly not the only way. 

It has also been frequently alleged that private savings could 
be considerably increased if the tax burden, judged to be exces­
sively heavy, were Iightened. Nevertheless, if we accept the idea 
that these savings come from the higher incarne brackets and from 
profits, it is easy to conclude that this kind of suggestion ultirnately 
amounts to a policy of incarne concentration. ln addition, the tax 
burden affects potential savers far less than one might imagine 
from looking simply at the share of taxes in aggregate incarne. The 
regressivity of the Brazilian tax system is well known. Not only 
are direct taxes of secondary importance, but even with respect to 
incarne taxes, readily available fiscal incentives favor savers, whether 
individuals or firms. Hence, it may be more effective to encourage 
private saving by raising taxes on superfluous consumption than by 
Jowering incarne taxes. 4 

Let us now turn LO government-controlled savings. One strik­
ing characteristic of the Brazilian economy in the last few decades 
has been the government's ability to generate collective and forced 
savings. 5 The levels of such savings clearly depend on the amount 
of resources controlled by the government over a given period, and 
may thus rise as tax revenues increase. Should this happen, one can 

4 Sce N. Kaldor, An Exp,mditure Tax (London: George Allen &, Unwin, 
1955) 

li It is important to differcntiate these two savings concepts. '"Collective savings" 
funds are distinguished by the fact that they are cssen1ially public, i .e. they 
belong to the statc and thcrcforc to society as a wholc. Thc main componcnt 
of collectivc savings is wh:n is callcd government savings in national accounting. 
and comes basically from taxl!s. '"Forcl!d savings" [unds. though also imposl!d 
upon socil!ty, are mercly adm inistered by govl!rnment, and ultimatcly bdong 
to individuais and private finns who have limited access to their r!!spcctive 
shares (the time of service guarantee fund - FGTS, thc program for social 
intl!gr.ition - PIS, thc savings and insurance program for civil servants -
PASEP, etc.) . The retaincd profits of public entcrprises requirc more careful 
classification. A fraction of such profits - equal to the go\'ernment's sharc 
in the l!quity of thesc entcrpriscs - should be considered collec1ive savings, 
and the remainder forced savings. Note that what we are calling govemment­
controlled savings is equal to the sum of forced and collective savings. Iloth 
come from the use of govemment's power to generatc savings. 
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surmise, as a parallel to the "concentrate-to-grow" strategy, an "ex­
pand-the-public-sector-to-grow" policy. The levei of savings required 
by a given rapid growth target could be generated by properly 
rnanipulating the degree of governrnent participation in the econ­
orny and the levei of governrnent-controlled savings. 

This introduces some questions related to the channeling. of 
government-controlled savings. An increasingly common suggesuon 
is that such savings should be "returned" to the private sector, from 
which they were allegedly drawn. ln principie, it seems reasonable 
that governrnent-controlled savings should also finance private in­
vestrnent. What does not seern reasonable is that most concrete 
proposals of this kind arnount to open or veiled donation of a vast 
part of the forced and collective savings funds to certain privileged 
private groups. ln practice, these proposals often carry clauses es­
tablishing ceilings on indexation, negative real interest r ates, etc. 
Such suggestions, if widely adopted, would surely have the effect 
of concentrating the distributions of wealth and incarne in  the 
long run. 

At prese�!, there is apparently a consensus that a move towards 
a more equitable distribution of wealth is one of the keys to a more 
equitable distribution of incarne. lt is therefore important to avoid 
tàk.ing rneasures - in the heat of the "public-sector-size debate" -
that would [urthcr concentrate the distribution of wealth and thus 
sacrificc the goal af social justice. 

ln additian, it should be nated that recourse to government 
power to generate savings, follawed by the granting of a sizable 
part of these savings to the priva te sector, might have an even stronger 
effect on the concentration of incarne and wealth than would the 
generation of additional sa,·ings via the direct concentra tion of 
private incarne. ln fact, it may nat be palitically feasible to adopt 
such rneasures. Firstly, because of the need to assure a non-negative 
r!!al rate of retum to the forced savings funds. Secondly, because 
there rnight be an "equity arnong the few" problem, to paraphrase 
Fellner. Opposition to donations may arise in the realm of thc 
entrepreneurial class itself, simply due to the fact that there are 
nat enough funds for all. 

We will therefore accept the hypathesis that the collective 
savings funds will continue to be the property of society as a whole, 
while forced savings funds will rernain the property of  the share­
holders, though rnanaged and controlled by government. It follows 
that greater ernphasis on governrnent-controlled savings will lead to 
government appropriation of a Iarger share of national incarne each 
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year, as well as to public management or ownership of a greater 
proportion of the annual increase in total wealth. 8 

Let us now try to formalize certain aspects of the previous dis­
cussion. The model to be used is in the tradition of the Cambridge 
growth modeh; of Kaldor and Pasinetti. 7 ln these models, the bal­
ance between savings and investment is assured by changes in 
the average propensity to save. These changes occur in a particular 
way. Assuming an economy composed of two classes (workers and 
capitalists) with different propensities to save, the aggregate savings 
rate of the economy, which is a weighted average of the propensi­
ties lo save of the two groups, varies as the functional incarne dis­
lribution changes. It is precisely this effect of changes in the func­
tional incarne distribution on the savings rate of the economy that is 
the distinguishing feature of these models. 

Our purpose is to adapt this approach to construct. not a 
growth model, but a simple economic policy model capable of 
simultaneously indicating the size o( the public sector and the 
pattern of incarne distribution that are consistent with a given 
economic growth target. 

Let g represent the target for the annual growth rate of ag­
gregate output and k the capital/output ratio, which is as.sumed to 
be constant. Designating total savings S, total investiment 1 and 
aggregate incarne Y, the savings rate required to assure the growth 
rate g will be given by 

S I 
-=- =-=gk 

y y 
(I) 

Supposing a closed economy, total savings is equal to private 
savings SP plus government-controlled savings s .. That is, 

S = Sp 
+ S. (2) 

Private savings can be divided into capitalists' savings Se and 
warkers' savings S,,,, so that 

(3) 

ti The structure of propcrty ownenhip may develop quite differcntly in thc 
Iong run, depending upon the emphasis given to collcctive savings vis-à-;vis 
forced savings, notwithstanding the fact that both involve the sarne degrcc of 
govcmmcnt centro) over the increments in thc economy's wcalth. 

T Scc, for l!ll:amplc, N. Kaldor, "Alternative Thcorics of Distribution," Review 
o/ Economic Studies 2�. 
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We alsa knaw that 

y = YP + Y. (4) 

and that 

(5) 

where Y
11 

is private incarne, Y. gavernment-cantrolled incarne, Y. 
the incarne af the capitalist class, and Y,., that of the working class. 

Let us now assume simple proportional savings functions: 

s. = s, Y. 

S,,, - a., Y,,,

S. = s, Y. 

(6) 

(7) 

(8) 

which means that capitalists, workers and government save constant 
shares of their respective incarnes. 

Substituting (3) inta (2) yields 

and substituting (6), (7) and (8) into the abave equation gives 

S = s, Y, + ,. Y,. + s, Y. 

Using (4) and (5) , we may write 

or rearranging and dividing bath sides by Y, 

S V Y 
y = s, - (s, - s,) �f -

(s, - s,,.) 
_y,.

or, if we prefer, 
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1·hen, using equation (l) and the last two above:

ak = s - (s - s ) y" - (s - s ) y"'• • � y e 'º Y (9)

(10)

If we prefer, equations (9) and (10) may be rewritten as fol­
]ows:8 

y" 
-

a, - gk s. - s.,, Y
.., (11)

y s. - s. s. - s. y 

YP s. - gk (12)
y 

s, - Se + (80 - 810) 
Y

,. 

V
"" 

.. :,, 

Equations (9) to (12) 0 are different ways of determining which

incomc distribution { measured by ;' or �: } and public sector

size ( � ) cornbinations are compatible with a given target for the

growth rate of aggregate output. Once this rate has been set, it
becomes clear that the more concentrated the incarne distribution,
lhe smaller the public sector need be. Lilc.ewise, a larger public
sector allows for a more equitable distribution o( income . 10 

From another point of view, the additional savings required
for a higher growth rate of aggregate output can be generated in
two ways: by enlarging the public sector or by concentrating the
incarne distribution. On the one hand, for a public sector o( a
given size, the growth rate will rise if the incarne distribution be-

8 We are aS!uming that s. > s, > s., i.c. that govemment has a higher 
propensity lo save than capitali!ts, and that thcse have a greater propcnsity to 
save than workers. ln addition, we are supposing that ,. > glt. 

D These equations rnight be said to establish a "growth-private sector size­
equity hontier". 
10 Note that we are using an indicator of public sector siu: which gauges 
the cconomic lmportance of government along a dimension quite difCerent from 
the one used in lhe paper cited in fn. 1. ln that paper we werc interested in 
the size of the publlc enterprise sector. ln the pr�ent papcr our auention 
tums toward thc share of national incomc appropriated and controlled by thc 

s1a1c (! •). Still in relation 10 this point, we shall scc further on that our
. y 

definition of govcrnment-con1rolled income is somewhat particular. 
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comes more cortcentrated. On the other hand, for a given income 
distribution pattern, the larger the public sector, the higher the 
feasible growth rate. 

Let us now introduce, in a very arbitrary way, plausible values 
for the parameters in equation (I O) so as to obtain a rough idea 
of these trade-offs in the case of the Brazilian economy. 

In recent years, the aggregate savings rate has been approxi­
mately 25%, Since this rate has been consistent with the I 0% average 
annual growth rate of aggregate output observed over the last de­
cade, it is reasonable to assume a capital/output ratio (k) equal 
to 2. 5. As we are working with a closed economy hypothesis, we 
should subtract from aggregate savings the balance-of-payments 
clelicit on current account. Of late, this deficit has been on the 
arder of 5% of GDP ar one-fifth of total savings. Hence, the aggre­
gate rate of domestic savings should be around 20%, which is consis­
tem with a growth rate of 8% per year, if the capital/output ratio 
is held at 2.5. 

As to propensities to save, it is particularly diificult to obtain 
satisfactory estimates because the existing data do not fit our defi­
nitions of government-controlled savings and priva te savings. n One 
alternative, but a rather • problematic one, would be to infer the 
sources of savings from information on the sources of fixed invest­
ment. According to unpublished statistics of the Fundação Getúlio 
Vargas (FGV), about 45% of fixed investments are of public origin 
and the remaining 55% of private origin . 12 Assuming that govern­
mem-controlled savings are slightly larger than public investments 
and therefore responsible for financing pan of priva te investment, 
we decided to work with the hypothesis that savings are equally 
divided between govemment-controlled and private savings. 

To arrive at an e,timate of the government's average propen­
sity to save (s,), we still need to know what share of national in­
carne is controlled by goverrunent. For the Brazilian economy, a 

11 "Go11emmcn1 savings", with cstimates availablc in thc national açcount.s data, 
constitute only part of what wc are calling "govcrnincnt-controncd snings"', 
.u dcfincd in fn. 5. 
12 According to data. uscd by Bacr, Kerstcnctzky and Villcla, • the share of 
public in11e;1tmcnt would account for 60.6% of total in11cstmcnt. Howc11er, this 
figure is apparcntly too high due to the fact that the share of public entcrprisc 
in11cstmcnl was cuimatcd from a samplc compriscd of the largest firms in thc 
coumry. Sec W. Bacr, I. Kentcnctü.y and A. Villcla, "Modificações no Papel do 
E!tado na Economia Brasileira," Pesquisa e Plane;amenlo Econdmico 4 (Dcccmbcr 
197!) : 88!1-912. 
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l'easonable value for Y � in 30%. 13 Given a 20% domestic savings 
rate and the above hypothesis concerning the sources of savings, 
government-controlled savings would be equal to l0% of total in­
carne. Since 30% of this incarne is government-controlled, we may 
conclude that s

0 would be equal to . IO/. 30, or approximately 34%. 
Now we must divide private incarne into that of workers and 

that of capitalists in arder to estimate the propensities to save of 
the two classes. The available data suggest that 55% of private 
incarne is appropriated by the workers. u Since priva te incarne is 

Ili As cxplaincd in fn. 5, our dcfinition oi govcmmcnt-controllcd savings 
compriscs both collcctive and forced aavings. Accordingly, our ddinition of 
government-controllcd incarne, from which, after ali, thcsc savings come, is some. 
what particular. ln lhe case of 1hc Brazilian cconomy, wc would havc to 
includc not only tax rcvcnucs, as dcfincd in thc national accounts uatistics 
(whicl1 includc payroll taxes, FGTS, PIS-PASEP, etc.), wilhout subtracting 

trans[crs and subsidies, but also rctaincd profits of public cntcrpriscs. The 
idca is that, ai lcast theorctically, government contrais ali 1hcsc rcsources. 
Thcrcforc, our dcfinitions of "gon!rnmcnt-controlkd income" and "private 
incomc" are quite diffcrent from the conccpts of "public sector disposable incarne" 
and "privatc sector disposablc incomc", with csdmates available in the nalional 
accounts. As is wcll-known, thesc 1wo aggregales are dcfined as: 

public sector disposablc incomc = indircct taxes - subsidies + dircct 
taxes - trans[ers + other current revenues 
privatc sector dispasablc incarne = GNP - public sector disposaLle incarne 

Howcver, tbe dcfinition of what wc are calling "govcmmcnt-controlled incomc" 
should bc thc following: 

government-controlled income = public sector disposablc incomc + 1ran.1-
fers + subsidies + rctaincd profits of public cntcrpriscs + public cntcrprise 
dividcnds paid to priva1c shareholdcn 

That is, 
govcrnmcnt-controlled incomc = indircct taxes + direct taxes + 01her 
currcnt revcnues (excluding public cn1crprisc dividcnds paid 10 govcm­
mcnt) + public cnlcrprisc profils 

Thcrcforc, "privatc incarne" should be dcfincd as follows: 
privatc incomc = private sector disposablc incomc - tran■fers - 1ub­
sidics - public cntcrprisc rctaincd profits - public cntcrpruc dividcnds 
paid to priva1c sharcholdcrs 

ln fact, a more rigarous de(inition of "govemment-controlled income" would 
rcquirc some additional adjusl'lllents in "othcr currcnt rcvcnucs". For examplc, 
govcmmcnt 1ranslers to public enlcrprises (cOnsidcrcd as bclonging to lhe 
private sector in national accounting) cntcr as a negative balance in 1his 
account. As soon as both govcrnmcnt and public cntcrpriscs are includcd in 
thc "govcrnmcnt-controlled sc-ctor", an adjustment is in order. For thc brcakdown 
of "'othcr cur�nl rcvenues", sec FGV /IBRE, Conlas NadonaiJ do Brasil: Conceito� 
e Metodologi� (Rio de Janeiro, 1972) , pp. 21 and 66-67. 

14 According 10 thc rcvised 1975 national accounts eslimatcs recently publi!hcd 
by FGV, thc sharc of labor in urban incomc was 52 ,5%, lt is intcresting to 
note that if privatc savcrs had bcen divided not into capilalists and workcrs, 
but into the 10% wealthiest and thc 90% poorcst, the )alter would still answcr 
for a similar sharc: 55% according to thc 1970 census data. 
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being estirnated at 70% of total incarne, this rneans that 38. 5%
of the latter would be appropriated by the working class. Analogous­
ly, 45% o( 70%, or 31.5% o( total incarne, would be appropriated
by the capitalist class.

Supposing that s,
0 equals 5% - so as not to hold it equal to

zero - the workers' savings would account for just under 2% of
total incarne. Since private savings are assumed to be equal to 10%
of total incarne, those of capitalists should answer for the remaining
8%, As 31 ,5% o( total incarne is appropriated by this class, se would
be equal to approximately 25%, 

We now have plausible values for all the pararneters, and equa­
tion (10) can finally be used. The present situation of the Bra­
zilian economy is roughly described by what is designated case A
in the table below. The table includes other cases which simulate
some policy experirnents. 

Case g 
Y,. 

Y, 

Y, -,-

A .08 .55 .70
B .09 .55 .58 

e .09 .37 .70
D .08 .60 .67
E .09 .60 .55

ln case B, the long-run annual growth target is raised from 8
to 9% and the incarne distribution pattern is held constant. Under

these circumstances, Yy_ should fall from 70 to 58%, which means

that the share of government-controlled incarne in total incarne
should increase from 30 to 42%. 

The long-run growth target is again raised from 8 to 9% in
case C, but this time it is the size of the public sector that is held
constam. This requires a brusk concentration of private incarne,

with . :, '" diminishing (rom 55 to 37%. Comparison o( cases B and
1. ,, 

C suggests that it might be more reasonable to "increase the public
sector to grow" than to adopt a "concentrate-to•grow" strategy. 

ln case D, the growth rate is held constant but incarne is re-

distributed, so that �• rises from 55 to 60%, Note that only a

slight expansion of the public sector is needed to assure the 8%
ygrowth rate. -y- drops (rom 70 to 67%.
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Finally, in case E, the incarne redistribution policy is adopted 
at the sarne time that growth is accelerated, so that the public sector 

has to expand substantially, with 1; falling to 55% .15

These effects might be somewhat magnified. This is partly due 
to the hypothesis that propensities to save are assumed to be con­
stant . To the extent that the government's marginal propensity to 
save were substantially higher than its average propensity to save -
which appears to be the case - smaller adjustments in the size of 
the public sector would be required. Likewise, changes in the in­
carne distribution pattern woukl be far less marked if the capitalists' 
marginal propensity to save were somewhat higher than their aver­
age propensily. 

The moclel prescnted above is exrremely simple and surely 
leaves aside various important constraints on the growth of the 
Brazilian economy. A particularly serious omission arises from the 
closed-economy hypothesis, which forced us to bypass the capacity­
to-import. Nevertheless, we believe that, simple as it is, the model 
helps to clarify the nature of certain policy options involved in 
designing the long-run strategy for growth. 

The basic idea is that there is more than one way to generate 
the domestic savings required by a given economic growth target. 
The choice amounts to further concentrating the distribution of 
private incarne, ar allowing the government to appropriate and con­
trai a larger share of national incarne. As recourse to externai 
savings becomes more difficult owing to the foreign debt of the 
country, and since further concenuation o[ incarne is undesirable, 
continued rapid growth should depend on the Iatter option. 

1B lt could be argued that at least one other case should be con1idcrcd, i.c. 
the possibility of nducing govemment participation in the economy at the cost 
of lowering the long-term growth rate. Though logically fcasiblc in the formal 
concext of the model, the eaSI! doei not seem to be relevant. Aher ali, govern­
ment performs many important roles in thc economy besidcs gener:uing savingii, 
and mou of thcsc roles could not be assumcd by the privatc sector. Consequently, 

Y. 
there is little reason to suppose that the y· racio obscrvcd at prcsent could 

be significantly reduad. 
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Puhlic employment and 
development *

Fernando Rezende • • 

Flávio P. Castela Branco • • 

1 - Introduction 

. 

econonnc 

Employment has been a recurrent theme in the discussion of eco­
nomic policy in developing countries. Although curtailment of unem­
ploymenc and reduction of underemp)oyment have often been de­
dared prime targets in development plans, the evidence shows that 
these goaJs have seldom been achieved. 

The weak performance o( employment policy has to do with 
the aHeged difficuJty of coordinating it with growth policy. How­
ever, the conventional assumption that higher growth rates comprise 
the natural solution to the employment problem has been under­
mined by the experience o[ various countries, and increasing)y more 
arguments have been presented in favor of adopting measures spe­
c:ificaJiy aimed at raising employment. 

Nonetheless, the measures proposed contain an element of con­
u-adiction. On the one hand, it has been suggested that the private 
sector be encouraged to use more labor via the concession of fiscal 
or financia) incentives to estab)ishments with higher labor /capital 
ratios. On the othcr hand, the government itself, in the name of 
administrative efficiency and lower current expenditures, frequently 
opts Cor capital-intensive technologies when providing public ser­
vices. 

• This paper wa1 originally publi1hed in Portuguese in the collection ÂJrt:101 
da Partit:ipaçã.o do Gov.,mo na Economia, Série Monogrifie2, n.0 26 (Rio de 
Janeiro: IPEA/INPES, 1976), pp. -'S-76. 

• • Of the research institute of JPEA. 
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The severily o( Lhe problem stands out when it is taken into 
account that, even in the developing countries, the prospect of 
the private sector generating enough jobs is not very promising. 
given the rate of growth of the labor force. As Harrington asks of 
the American economy, if "the private sector becomes less and les,; 
able to absorb available manpower and, perhaps more Jmportantly, 
less and less able to make a socially clesirable allocation o[ 1hat man­
power, what then?" 1 The sarne might be asked about the developing 
counlries, where most studies ha,•e pointed to the weak performance 
of the agricultura) and indusu·ial sectors with respcct to creating 
job opportunities, especially for low-skill manpower. 

It is in services, therefore, that Lhe possibility of provicling jobs 
for a growing percentage of the economically aclive population is 
greatest. Moreover, within the service sector, it is mainly Lhrough 
government activities that the basic needs of socicty (health, food, 
educat.ion, etc.) are met. Thus, the concern with the financial cost 
of government activities may conflict with the patential social bene­
fits of expanded public services anel of the employmcnt of thc 
additional personnel required to perform them. 

If public employment is already a matter for consideration i11 
the developed economies, it deserves cven greater attention in the 
developing ones. ln the latter, open unemployment is rarely im­
portant, but underemployment is usually widespread. At the sarne 
time the industrial sector is failing Lo generate a sufficient number 
of new jobs, the modernization of agricultura! activities is releasing 
coritingents of previously employed low-skill rural workers. These 
workers Lhen migrate to the Iarge urban centers, where they aggra: 
'\'.ate the already existing underemployment and social problems. 

Up to now, the employment-policy debate has centered on thc 
alternatives open to the government for encouraging the privatc 
sector to use less capital-intens\ve produclion techniques. ln a recent 
work on Brazil,2 for example, it is suggestecl that the government 
promote industrial employment by reducing social-security charges 
in direct proportion to the number of new jobs created per unit of 
investQtent. Even leaving aside the question of thc efficacy of this 
type of_incentive, it is worth noting that this alternative is more 
easily accepted than the utilization of manpower in govcrmncnt 
services, even where the direct and indirect coses of the latter option 
would be lower than those of the former. 

1 M. Harrington, "lnlroduction," in Public Service E.mploymeni, cd. A. Gartner, 
R. Nücàn and F. Riessman (New York: Pracger Publilhcn, 197!1) , p. "-Yiii. 
2 E. L. Dacha, M. Mata and R. L. Modcncsi, Encargos Traballiistas e Absorção 
de MI.o-de-Obra: Uma Interpretação do Problema e Seu Debate, Coleçiio Rcl:i­
tórios de Pesquisa, n.0 12 (Rio de Janeiro: lPEA/JNPES, 1972) . 
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Similar observalions can L,e made concerning public employ­
ment versus social security. As unemploymcnt and uncleremployment 
rise, so do claims fot· social-security benefits, mainly in the.form of 
financial transfers to the unemployed . Eventually, contributions 
have to be increased to cover the added ou tlays. Unless there is 
a belief that the problem is temporary, the government will grad­
ually be pressured to assume more responsibility, either through thc 
social-security system or unemploymcnt insurance, for those who 
are openly or hiddenly unemployed. Once again, discussion of 
the available alternatives reveals some bias. The discussion has in­
volvcd, for example, the adoption of a negative-income-tax scheme 
(despite the substantial funds that would have to be raised) as a 

means of ensuring the whole labor force a minimum incarne. The 
possibility of guaranteeing a minimum incarne by increasing public­
employment opportunities has not received equal consideration, in 
spite of the fact it does not presem the possible disincentive to work 
contained in the negative-income-tax proposals. 

Another point worth mentioning is the potential impact of 
cmployment policy on internai migration. Rural-urban migration 
is one o{ the major causes o{ rising underemployment in the Iarge 
cities of the countries experiencing rapid growth. Governments are 
therefore Lrying to control migratory flows so as to keep workers 
from concentrating in metropolitan areas that already have rela: 
tively saturated job markets. One way to keep some would-be mi­
grants in their regions of origin might be to offer more public 
employment in small cities. Providing such employment would be 
less expensive than further burdening the social-security system and 
expanding the urban services in the large cities. To date, however, 
the emphasis on capital expenditures, together with that on admin­
istrative efficiency, has limited the effect of local investments on 
the creation of job opportunities. 

The purpose of this study is to discuss the role of public em­
ployment as a major instrument of development policy. To this 
end, formerly unpublished information on the magnitude of govern­
ment employment and its distribution by sector is examined. The 
emphasis is_ on identifying the factors that explain employment in 
urban public services, and especia11y on the institutional restrictions 
that preclude the more intensive use of labor in such services. 

2 - The magnitude of public employment in Bra.zil 

As usual in studies of the public sector, this analysis was subject to. 
data restrictions. The only slatistics published on pub]ic employ­
ment are those presented by the Instituto Brasileiro de Geografia e 
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Estatfstica (IBGE) in the population censuses and the household 
surveys (Pesquisa Nacional por Amoslragem dt: Domicílios -
PNAD). ln both (except for the 1950 census, which will be com­
mented upon separately), however, the data cover only the tradi­
tional government activities - i .  e .  administrative and legal services, 
public sa(ety and national security - and therefore underestimate 
the employment generated by the government. 

Another shortcoming o( the data is that they do not allow 
for disagwegation of employment by occupational levei or admin­
istrative sphere. Such breakdowns are especially important to under­
standing the growth of public employment in countries such as 
Brazil that are characterized by a high dewee of administrative 
decen tralization. 

The 1950 population census is a partial exception to the pre­
ceding observations. This census contains a cross-referenced sum­
mary of public employment at the individual levei by branch o( 
activity and administrative sphere. Although "public employment" 
is not closely defined, it is assumed to be near inclusive, for the 
data cover ai) those employed by central governments and inde­
pendent agencies. 3 

Turning to unpublished inforrnation, the register of a new 
social insurance fund for government workers (Prowama de For­
mação do Patrimônio do Servidor Público - PASEP) is oE great 
use in gathering statistics on the volume and structure of public 
employrnent. This source lists al1 those employed by federal, state 
and local governrnents and independent agencies, as well as those 
employed by public enterprises and mixed companies. Coverage is 
therefore complete, and the data comparable, with some minar 
exceptions, to those contained in thc 1950 census. This compar­
ability makes it possible to draw some conclusions as to the develop­
ment of public employment over the period. 

The PASEP register is not, however, of unquestionable reliahili­
ty. On the one hand, there may be overestimates due to the mul­
tiple listing o[ some persons, or to the failurc to remove from the 
files some who have retired or left the public sector.� On thc 
other hand, since the fund is quite new, there are possible omis-

li Many of lhe cntrcprcncurial activitics of thc govcrnmcnt are conductcd hy 
former indcpendent agencies lhat already cxcrciscd such activitics, though undcr 
official acgis. The traniportation system fumishcs an cxamplc. At thc s::imc 
time, it has bcen in the las1 20 years that lhe govemment has decentralizcd 
its a dministrati\le apparalus and strengthened its role in business under1akings. 

4 Closed accounta havc been rccorded in the last two pcriods, but thcsc do 
not repre1ent thc total multiplc cntries or cases of retirement or transfcr 10 
thc priva te sector. 
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sions duc to some agencies and firms not having registered their 
employees. lt is hoped that the latter has occurred only at the 
levei of the smaller municípios (roughly equivalent to counties, mu­
nicípios serve as the unit o[ local government in this analysis), 
;md is thereforc o[ limited importance. 

Another unpublishcd source that is yet to be fully utilized is 
the special set of tabulations based on the I 970 population census. 
These tabulations cover public employees, defined as "persons who 
receive pay from federal, state ar local governments ar [rom inde­
pendent public agencies". r. Only those engaged in government en­
trepreneurial activities are excluded. For the present study, addi­
tional tabulations were requested on the 116 municipios whose 
urban populations surpas�ed 50 thousand inhabitants in 1970. Since 
the latter do not embrace the whole country, they cannot be used 
to measure total public employment. Nonetheless, they are of great 
value in analyzing public employment at the urban leve!. 

1n this study, the P ASEP data serve as the basis for gauging 
the current size and structure of public ernployment in Braiil. With 
due reservations, these data are comparcd to the I 950 census data 
in arder to determine the changes that have taken place over the 
last 20 years. The more detailed analysis of public employment 
in urban areas, togcther with the attcmpt to explain the factors 
underlying thc volume o[ ernployment in different types of urban 
services, is grou nded on the spccial tii bu lations from the I 970 popu­
lation census. 

The availablc information indicates that the proportion of 
public employment is quite high in Brazil. ln 1973, the govern­
mcnt employccl 3.4 million workers, ar 9.5% of the labor force 
anel just uncler one-fifth of the total engaged in nonagric;ultural 
activities (table 1) . 0 These figures are comparable to - and even 
Iower th:m - those for the United States. ln a recent study, Harri­
son points out that the American government is now responsible 
for about one-fifth of the jobs in the country, and that the share o[ 
public employrnci;it is on the rise: one of every four new jobs is in 
the public sector, and in some major cities the public emplo)ment/ 
total employment ratio reaches one to three. 1 

The comparisons between Brazil anel the United States serve 
to show that public employmcnt is playing an increasingly impor­
tant role not only in the devcloping, but in the developed countries 

ú l'undação Instituto Brasileiro de Gc:ogr.ifia e Est:it!stic:a (FIBGE), CenJO Demo­
gráfico, 1970, "Instruções de Coleta," p. -C9. 

ft These data are based on the PASEP ttgistcr. 
1 B. Hanison, Public Employment and Urban Paverty (Washington, D.C.: 
The Urban lnui1u1e. 1!175) , pp. 1-!2. 
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i\S w�ll. They a1so reveal that the magnitude of public employment 
is associated not with the degree of state control over the economy 
(which is generally high in developing nations), but with the 
�r,oadening range of government activities, espedalLy social and 
urban services at the state and local levels. 

Analysis of the distribution of public employment in Brazii 
canfirms the rise in the relaLive importance of the states and mu­
nicípios. As tablé 2 shows, in the period 1950-1973, public em­
ployment··grew an average 5.3% per year, but at a much faste;· 
rate for the states and municípios than for the federal government. 
Thus, whereas the federal government accounted for the greatest 
share. in 1950 • (approximately 50% of total public employment), 
it has now been supplanted by the states. The share generated by 
the muniaípios has not changecl significantly. This is in part due 
to stares taking over urban services (e.g. water and sewerage, public 
transport, public lighting) because of the reduced financial capacity 
of the municípios. a 

Table l 

Brasil: Growth and Share o/ Pt1;blic Employment, 1950 and 1973 
(1 000 Workers and %) 

Public Employment (A) 
Ecoilomically Activ e Population {B) 
Urban Wage Employment (C) 

A[B (%) 
A/C {%) 

1950 

. 1 027 
17 117 
5 333 

6.0 
10.3 

1073 

3 351• 
39 371 
17 238 

8.5 
lD.4 

Sources: Instituto BrMileiro ele Goografio. e Estatlstica. (IBGE), CenJJo Demo­
grdjico, 1050; PASEP, general register; IBGE, Puquisa Nacional por 
Amoalragem cu Domic!lioa, 1974. 

• Eiccludi□g close<l accounts. 

� According to a su"cy made for IPEA by lhe ln!lituto Brasileiro de Administra­
ção Municipal (IBAM), in some ,nuniclpios in thc stalc of Rio de Janeiro, 
lherc are fcw scnicCJ in which agencies maintained by the municlpios thcmsclvcs 
prcdomii'lalc (scwcragc, sanitation, public Tccreation, and highways) . Rathcr, �t 
is the statc govcmment, or agencies within íts sphcrc, thal are mainly rcsponsiblc 
for providing senices. Sce IPEA/IBAM, '"Participação do Setor Público na Eco­
nomia como Emprcg;idor e Prestador de Serviço$", (Rio de Janeiro, 1975) 
(Mimeognphcd) , p. 45. 
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Tal.ile 3 

Gnnvth o/ Employmenl i11 Public Agencies by Levd o/ Goven11ne11t, 
1950-1973 

Tolnl Pulilir Federal Uovorumcnt Staleõ 11/uniclpios 
Employrncnt 

(1 000 1 000 ?é, uí 1 000 % oí l 000 % of Wm·knr,i) Wurkors Total Workor,; Tolnl Workers Total 

Jflú0 s:m :J:.!6 39.3 318 38.3 186 22.4 

Hln• :.! 041 -1 lll :.!O. l 058 51.8 3i:J 28. l 

Avorugc Annunl c:rowlh 

Rate(%) 4.11 1.0 5.4 ,i.0 

Sourl:'-"': Sarne as t.nblo :'.!. 

• lnclurling clo.-;crl 9,cco11n1s. 



Table 4 

Public Employme11l by Lcucl of Government, 19i J 

Number of % of \Vorkers• 
{l 000)

Totol 

Government Agencies 2 041 .'i9. O 

Municlpios !i73 16.S
Stn.tes 05S 31.1 

Focl,:,rnl Govcrnmcnl 410 12.0 

Independent Govornmont Agencie., nnu 
Fonndntions 660 1!J. 4 

'Jllunicfpios GI 1.8 
Sta.te.� 28!1 8.5 
Fcdcr:-il r.r,vernmenl 310 !l.l 

Public EnterprisC:1 nnd :\lixcd Comp1111io,; 700 :m.s 

Municlpios 26 .8 

Stotes 191 .i .G 

Federo] Govcrnment. 483 14.2 

Nonc]a55ificd 3 .1 

Total 3 404 100.0 

Source: PASEP. 
. lncluding cl0!!cd ncccmnl� . 

The available data also suggest that the expansion of public 
cmployment over the last 20 years is more the outcome of the 
creation of new agencies than of increasecl job opportunities in exist­
ing ones. The relatively accelerated growth of employment in inde­
pendent agencies and entrcpreneurial activilies is partly explainccl 
by the gradual decentralization of the Brazilian public sector. This 
is especially true of the federal government (table 3). As a result 
of this trencl, the joint sharc of independent agencies and entre­
preneurial undertakings rase from less than 20% of total public 
employment in 1950 to about 40% in 1973. 

The clistribution of employment in 197.!I, by levei of govern­
mcnt and type of organization, is presented in table 4. v\Tith respect 
to public agencies, the federal government was less important (in 
absolute and relative terms) than the states and municípios. At the 
federal levei, only half as many were engaged in governmcnt agen­
cies as in public enterprises, mixed companies, independent govern-
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ment agencies and foundations. ln Lhe states, the ratío was the op­
posite, with l\vice as many in public agencies as in the other kinds 
of activities. The relative weight oE independent government agen­
cies and entrepreneurial undertakings in total public employmcnt 
is important Iram the standpoint of employment policy, given the 
nature of these activitics and the conccrn with efficiency that has 
ariscn ·with the process o[ administrative decentralization. 

3 - Fublic cmployment in the major urban centcrs 

3.1 - The magnitude o( public employment by 
clau of município 

The preceding analysis shows that in Brazil the aggregate share of 
public employment in total urban employment is roughly 20%. The 
evidencc on the North-American case indicates that this share is 
strictly rela ted to city size, in that the relativc importancc of thc 
government as employer grows with urbanization. To what point 
this hypothcsis holds true in Brazil can be checked using the special 
tabulations re[erring to the 116 municipios having more than 50 
thousand inhabitant� in 1970. Thesc data are presented in table 5 
according to four subdivisions: (l) municípios in which state cap­
itais are located, (2) others within metropolitan areas, (3) thosc 
having ovcr 100 thousand inhabitants (large), and (•I) those with 
50-100 thousand inhabitants (small).

The relative imponance o[ public employment was significantly
greater in the 116 largest 11mnicípios (15%) than in the country 

Table 5 

Magnihtde of Public Employment by Class of Município, 19í0 

(1 000 Workers and %) 

Total CApital :\f11trap01it■n J.■r,:e Sm■II 

Publie! Employment• (A) J 722 1 rns lftA 27� �I 
E<anomically Acitiv11 PCl)\ll■-

tion (Bl l l 004 B 808 l 302 2 28� B!7 
Wn■e Em1Jl01111ent (CJ 8 2114 � 38� 1 002 1 ◄O! 302 

A/B (%) 15.! 17 .5 12,3 12.� 12 ,8 
A/C (%) 20. a �2.3 15. 4 ,a. a 21 4 

&tJree! S1Jll"-t!i■l t■buJa;i0n1 bued an tb11 1070 poIJul.ntl011 u!ri11ua. ThC! dai• refer lll tlie 110 lar1nt 

9() 

mu.n�lp(a. in the �c:iur:1tr7. • 
.a Iruiludi�I wcrlu1n in pubJiC! ulilitill!III, dt!11111iU! lhe faeL tb■L tlil!.Hl JM!flOn■ •H Dllt C!laMiHl!!ld 

àJfll i,uhlie emplllyN!I in tl111 1Q70 euuu.11 



as a whole (8. 5% according to table l). And within this group of 
116 municípios, the share of such employment was highest in thosc 
in which the state capitais, which include the most important citics 
in the nation, are locatcd (17.5% compared to an average of 12% 
in the other groups of municípios). It was ulso in these mtmicipios 
that the share of public employment in total urban wage employ­
ment was híghest. As to the small mllnicípios, the high rates of 
government employment may bc explained by the lack of other 
urban job opportunities. 

3. 2 - Public employment by type of activity

The data in table 6 confirm lhe carlíer observmion as to the role 
of social programs in the expansíon of public employment. Entre­
preneurial acti\·ities withstanding, social programs - mainly edu­
catio11 - account for the greatest share o[ government employment 
in the principal cities. The tradicional government activitíes (public 
administratíon an<l defense and safety) represem less than half o[ 
the respective total. 

Once again, <lisaggregation by class of município substantiates 
the relative ímportance of those in which the state capitais are 
located (table 7) . On thc average, there are twice as many public 
employees in the municípios in which state capitais are Iocated as 
in the others. While this is mainly explained by the concentration 
of state an<l federal aclministrative activities, services also account 

Table 6 

PHblic Employment ª by Type o/ Activity, 1970 

Numbor of % of Workers 
(l 000) 

Total 

Saciai Aotivities 577 34.7 
Education 330 20.4 

Medical Coro 101 6. l 

Public Administration 399 24.0 
Defense and Safety 37G 22.6 

Othera 310 18.7 

Source: Sarne 08 table 5. 
• Excluding workers in entnipreneurinl activiliM othor thon public util­

ities. 
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tO 

M 

T:il.Jle 

Average Public Employment per Tliou.sand lnliabila11L5 

Tolol CapiW 

Rmp1oyment 
t;é oJ 

Emnlcym@nt % oi 
J)U 1000 Total 

IJH 1000 Totnl 
Inh■hitanl■ lnhabitanl! 

Soci■I A•IMtiee 15.4 30.0 20.8 30.4 

F.dur.aiicn 10 20.0 13.5 1�. 7 

!\h,d i,.ol C■n 3 .o 5.8 4.0 5.8 

Publici Admini11ntian �1.2 H.2 29.9 43. 7 

Urb11:1 Serviceai• 6 .9 13.4 e.o 11. 7 

Drhan ]m!IJrc\'Bnl!nt.! 1.8 3.1 2.4 3.5 

Publie Utílilitt �-1 e.o 3.2 4. 7 

Otliv■ (ffllidu■l) 7 .9 15.4 9.7 u 2 

Total l!l.4 100.0 68.4 100.0 

• ]Erludln1 nc1110\'f'mmt!:l1t pulilie-utililill!l!I �·orkn!I. 

7 

by Type o/ Aciivily and CltUJ o/ Munidpio, 1970 

Abtropclitan I..ra• Sm■II 

Employml!nt % oi EmJ1loymru,t % oi Employmt!:nt % º'por 1 000 To1.al 11•• 1 000 Total ., ... 1000 Total lnh.obitant. lnb■bitant. bbabitanh 

8. 8 24 .1 12.3 32.3 13 O 32. 8 

O .1 1a ., 10.2 20.S 11.1 28.0 

.8 4 .n 1.3 3.4 1.1 2.8 

15 5 42.5 12.8 33.0 12 5 31 O 

6 .4 17 ,5 4.8 12,6 5,2 13.1 

1. 7 4 .7 1. 7 4.5 1.7 4.3 

3.4 Q,3 2.1 5.5 !!.O o.o

5.8 ll!.9 8.2 21.5 8 g 22.5 

30.5 100.0 311. 1 100. O 3D.6 100.0 
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for significant interclass differenccs. ln the case of education, for 
example, the average number of employees per thousand inhabi­
tants is twice as high in the capital municípios as in, the other mu-
11icípios within metropolitan areas. Nevertheless, relative to total gov­
ernment empJoyment, the importance of educational employment 
increases as city size decreases. This reflects not only recent govern­
ment priorities, but also the relevance of manpower in the pro­
duction of this servic.:e. 

ln social activities, there is a marked imbalance in the distri­
bution of em ployment between educational and health programs. 
ln overall terms, medical services are at an extreme disadvantage, 
and thc high number of persons engaged in such services in the 
state capitais may be due to Lhe limited role of the local govern­
ments in providing medical services. 

Urban services may be divided inca two categories: urban im­
provements and public utilities. With regard to urban improve­
ments, employment leveis are highest in the municípios in which 
capital cities are located, the per capita figures for the other groups 
of municípios being similar to one another. 1n the provision of 
public utilities (which include water, sewerage, gas, and electric 
cnergy), economies o[ scale enter, and large firms often extend their 
services to severa! municípios. 0 ln public utilities, the numbers em­
ployed per thousand inhabitants are highest in the capital and 
metropolitan municípios, precisely because of their size and greater 
availability of funds. 

Thus, the data on public employment - both total and by type 
of activity - reveal striking clifferences in the number of persons 
employed in the four groups of mtmicípios. These differences are 
partly explained by city size. However, other factors, sorne of thern 
institutional, have an equal ar greater impact on urban service 
cmployment in Brazil . The hypotheses underlying this statement, 
together with the related empirical test, are presemed in the next 
section. 

3. 3 - The detenninants of puhlic employment

The factors that determine urban public employment may be ini­
tially grouped as follows: (a) those that aEfect the demand for the 
types of se1·vices pcrforrnecl by the governrnent, (b) those that ex-

o Considering the negative exrern:ilitil'.< for the rcst of the urban structurc, 
rhere m:iy even be diseconomie• of sc:ile a, of a crrrain si2e (i.c. e,uent of 
,ervice1 anrl dimension of focilitics) . Howe,•er, 10 prove ar disprovr, rhe e,ustencc 
of economies of ,cale in services is difficult, and impo�ible on lhe basi, Gf 
employment data alone. 



plain the capital/labor ratios for these sarne services, and (c) 
those that reflect the institutional restrictions on government em­
ployment. 

ln any attempt lo incorporate all these factors into a statistical 
analysis aimed at explaining· the differences in the nrnnber of per­
sons employed by the government in each class of município, data 
problems inevitably arise. These problems, ,vhich refer to the se­
lection and availability of information on persons aclually employed 
(total and in certain service aclivities), make it impossible to dis­

tinguish the effect on employmem (1) o( an increase in the de­

mand for public services, (2) of substitution between factors of 
production, and (3) o( limitations imposed by the availability and 
degree of freedom allowed in the use of government funds. 

Even so, regression analyses that use economic and demographic 
factors as independent variables can produce interesting quantita-
1ive results. These results, in turn, may serve as policy guides, 
since they measure the relationships between the volume of public 
employmem and the size anel composilion of the population, the 
leve} of incarne. and the structure of public revenues. A study of 
this kind was recently made in the United States,10 and is here 
aclapted to the Brazilian case. 

The moclel to be tested is essentially of the type L� = f (P, l', 
R, D), where L,, stands for the volume of employment in activity i;

P for the population (total or urban): Y for the incarne levei: R 
for revenues (able to be subdivided into own revenues and trans­
fers) : and D are dummy variables for factors that are not perfectly 
quantifiable, such as regional differences in attitudes toward gov­
ernment employment. 

It is assumed that the demand for urban public services, and 
therefore the levei of employment in such services, increases with 
the size and/or density of the population and with the income 
levei. Jt is further assumed that the availability and source of 
funcls affcct 1he degree to which lhe production of (and employ­
ment in) urban public services rises with demand. Theoretically, 
the correlation between employment and revenue should be posi­
tÍ\'e, since more funds should mean less financial constraints on the 
expansion of services. ln praclice, however, the composition of rc­
venues can produce significam alterations. For example, employ­
ment is likely to be restricted to the extent that it rests on transfers. 
for these are partially carmarked for capital-investment outlays. 

10 R. Lehne, "Revcnue Sources :rnd Local Government Ernplopnent," Public 
Finance Q.uar/�rly !I (Octobcr 1975): 400-410. 
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Due to the large number of equations estimated, the results of 
the econometric analysis_ are presented in a single table at the end 
of this section. Generally speaking, the results are only fair, since 
the explanatory power of the equation and of the coefficients es­
timated is rarely very significam . 11 The lack of significance of most 
of the coefficients of the revenue variable suggests that financial 
constraints are of little importance in determining the levei of 
urban public employment (with the exception of the large muni­
cípios, which are better able :to overcome the constraints on em­
ployment posed by earmarked transfers). lt should' be pointed out, 
however, that the financial variables used refer only to funds avail­
able at the local levei, and therefore reveal nothing about urban 
employment directly generated by the federal or state governments. 

As ÍOI" the demographic variables, the main conclusion to be 
drawn from the analysis concerns the probable existence of sub­
stantial economies of scale in the provision of public services .'.at 
the local levei. 12 With minar exceptions, the coefficients relati;ve 
to urban population and population density are less than zero when 
significant. This suggests that the rate of growth of public ein­
ployment per capita does not keep pace with urbanization. 13 The 
major exceptions are administrative employment, which is posi­
tively correlated with the degree of urbanization of the large muni­
cípios and those within metropolitan areas, and local government 
employment, which is positively correlated with population density 
in the state capitais and other large cities. The latter is explained 
by the high yield of property taxes in urban centers. 

At first glance, using the state value added tax (ICM) as a 
proxy for the município incarne, the results do not confirm the 
assumption as to the relationship between employment and incarne 
Ievels. Except for public utilities, the signs are positive for the small 
municípios and negative for the large and metropolitan municípios. 

11 Such limited explanatory powcr is acccptable in crõu-sectio!l analyse:s, 
1ince the data are subjcct 10 wider variations than in time-series analyse:s. The 
coefficicnLs of determination are lo"' because ccrtain factors had to bc omitted 
due to the impossibility of quantifying them: the factors that determine thc 
location of state and feder.li agencies in given munidpios provide an cxample. 

1� Economies of scale wcre also • rcported in a recent study on municipia 
cxpenditt..ires. Sec A. B. Araújo et'.al., Transferdnt:ias de Impostos ao, &lados 
e Munit:ipios, Coleç:'lo Relatórios de Pesquisa, n.0 16 (Rio de Janeiro: IPEA/INPES. 
1973), p. 202. 

13 Thc 'negative coefficients for thl'! population variables do not go against 
the original hypothesis that thc pulilic employment/population ratio 1hould be 
positive, Since the estimates are: based on per capita values, the negative 
coefficients merely indicate that public employmcnt does not grow as quickly as 
urban population. 
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Table 8 

Determinant.s of Public Employment 

.A/unidpia Fed,n,l ICM 

Samplo Ccin,tant Furid1 Tra111hin Colletiti1:11111 Pc1Julatic11 Urhn D1!1icn.a.J 
a• p,r 1 000 per 1 000 l]l!'I' 1 OCX'I Deruity PcJlul■ticn Dummy 

]nh■l::iil■ntl lnhabit■nt.11 lnhabil.nnl.o 

Munidpia Emplc)"ml!!I t JM!!'I' l 000 A -.�711 _307• . 100• -.2500 .u-1• 
ld t,1,i la n to (, 102) (. 0113) (.132) 

Bd 

e .831 , 253" .114• .415ª 

(. 072) (.081) 

n 2.822 . U7b -.138b .371!b 
(.085) (.055) 

Tclal Publio "Em1Jlcyme11t ])OI A 2.337 .12.'lb .070" -.245" . 633' 
1 000 lnbobi1.:into (.OMJ (.023) (.050) 

H .2:le -.lftDL . 27CJh .538b 
(. 008) (.124) 

e -,5()11 -. IOOb - .13&' -.1:JOI, .524" 
(.073) (.077) (.080) 

n �. 8311 -.lMb -.223b .372b 
(.060) (.OOB) 

Publie So<iol E111ploy111onl � .. A 2,088 --.ogs• -.2711 - .0!19" . 7071 

1 000 lnhobit.ant, (.0211) (.054) (.051) 

]ld 

e .3B! -.138-' .301" 
l.!M2J 



D .162 

Publio Admini.dratávo Employmoot A 2.283 .226h 
per l 000 lnbnbiLnnt.o 1.08.'I) 

n -.093 .406• -.206" 
(.214) (.070) 

e - 4. 052 .325" .355� 
(.0731 (. 171) 

D .185• -.328' 
(.103) (.087) 

Publio Urban-&n1ice Employmont A .460 . 196• - . rnah 
per 1 000 lnhabitanto (.097] (.074) 

H 2. 704 .200• -.11�' 
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This apparent contradiction suggests that the ICM is not an ade­
quate income-level proxy. ln the case of the small municípios, the 
ICM reflects the effect of budget constraints on total munidpio 
employment and on total administrative employment (which prob­
ably consists, in this class, of município jobs alone). But in the 
larger municípios, the negative coefficients refer to administrative 
employment, which loses relative importance with increases in in­
come and diversification of government services, and to total public 
employment per capita, which decreases with the expansion of job 
opportunities resulting from development. 

Since few of the coefficients for federal transfers are significant, 
it was not possible to prove that growth of public employment is 
restricted in municípios that depend to a greater degree on such 
funds, which are partially earmarked for capital expeditures. 
However, in the large and metropolitan municípios, the coefficient 
that shows the relationship between federal transfers and admin­
istrative employment is positive when significant (table 8) . Since 
only part of the funds are earmarked and the volume of transfers 
is directly proporcional to the size of the population, indications 
are that some of these funds are used to create additional adminis­
trative jobs. 

The regional dummy is most significam for employment in so­
cial activities in small munidpios. This is precisely the case in which 
the explanatory power of the other variables is lowest, and the 
random location of state and federal agencies probably most im­
portant. 

These results suggest that for a given increase in urban popu­
lation, population density, or availability of resources at the local 
levei, public employment per capita will grow more rapidly in 
administrative activities than in social activities or urban services. 
Moreover, they confirm that capital is being substituted for labor 
in the performance o{ government services. This trend is the out­
come of two factors: (l) minimization of operating expenditures 
in the name of efficiency, and (2) the gradual decentralization o_f 
government activities. While this trend cannot be quantified on the 
basis of our estimates, it is reflected in the coefficicnts of elasticity 
between employment and available funds being low despite the fact 
that manpower is the principal factor of production in most public 
services. lt is worth noting that the limited impact of increased 
funds on government employment in urban services and social acti­
vities, especially in the small municípios, coilflicts with the aim of 
raising public employment as an instrument of economic policy. 
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4 - Public employment and economtc activity 

The usual approach Lo government employment emphasizes 
emergcncy programs spccially suited to times of depression. The 
main objectivc is to minimize the impact of crises on employment 
and income by expancling public-works programs so as to provide 
Lemporary job opportunities, and thereby either stabilize the econ­
omy or hasten rccovery .11 Being short-term, these solutions are not 
suited to overcoming the employment problems in the developing 
countrics, where employment problems require more ex (mte inter­
yention in arder to eliminate the structural causes of Jabor-market 
disequilibria. ln these countries, the issue should be approachcd 
írom the angle of underemployment rather than open unemploy­
ment. ,-vhereas the latter affects only 4% of the urban labor force 
in Brazil, the former ranges from 5. 3 to 17. 3% in the major urban 
centers. tG 

Thus, public-employment policy should perhaps stress the crea­
tion of permanent job opportunities instead of the adoption of 
cmergency public-works programs. From the point of view of short­
term stabilization, such a change would mitigate depression ex ante, 
since public employment would be relatively immune 10 reductions 
in the overall clcmand for the goods and services produced by the 
privatc sector. From the stanclpoint of !ong-range goals, new pos­
si bili tics might arise for maintaining high rates of growth while 
reclucing underemployment, distribnting income more equitably, anel 
improving the standard of !iving. 

The belie[ Lhat higher growth rates will automatically solve 
Lhe employment problem has gradually been abandoned. Not only 
does industrialization fail to genernte a sufficient number of new 
jobs, but the disLribution of those Lhat are created is not in linc 
with the skill o[ the labor force. As a result, unemployment (under­
cmployment) spreads among the unskilled, anel relative wages rise 
for skilled manpowe1·. 

The most common recommendations for resolving the growth­
,·ersus-employment conflict are of two types. First, there are thosc 
who advocate additional training so as to prepare the labor force 
to me'et the demancl for skillecl manpower, anel thus improve thc 
distribution of wagcs. Second are the proponents of Iabor-intensi\'e 

H This is thc approach uscd during major droughts in the Dr:nili:m Northcast. 
IG Scc H. C. Tolosa, "Subutilização e Mobilidade da Mão-de-Obra Urbana," 
in PoUlica de Desenvolvimento U'fba110: Aspecto• Mt!lropolita,105 e Locais, cd. 
J. Barat, Série Monogr.lfica, n.0 22 (Rio de Janeiro: IPEA/1:--'PES, 1976) , 
pp. 23-85. 
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techniques, who argue fõrmeasures to raise the employment/capital 
ratio. Since the pros and cons of these suggestions have already been 
discussed at some length,18 we shall leave them aside and consider 
the alternative of direct public employment. 

An important question refers to the source of funds requirecl 
to finance increased public employment. If the government were 
to provide minimum-wage jobs for all the critically underemployed 
in urban areas (currently estimated at approximately two million 
persons) ,17 it would have to disburse about CrS 20 billion per year, 
or roughly 10% of lhe federal budget revenue estimated for 1977. 
It would clearly not be advisable for the government to furnish 
direct employment for ali two million workers. Nor would it be 
necessary, since increased public employment would have a mul­
tiplier effect, expanding the internai market and raising the demand 
for the goods and services produced by the private sector. 

Public employment, especially in the provision of urban ser­
vices in small and medium-size centers, could serve as a key instru­
ment for stemming or controlling migratory flows. ln Brazil, mi­
gration apparently occurs in stages, with moves being first from 
rural areas to small centers, then to medium-size cities, the re­
gional capital, and finally the principal metropolitan areas. However, 
this process is not accompanied by government efforts to help mi­
grants adapt to the cultural standards and labor markets of the 
Iarge urban centers. ln this respect, public employment in the small 
and medium-size cities could retard the flow of migrants to the 
large cities, and/or prepare them - socially and professionally -
for life in their final destination centers. This would also benefit. 
the metropolitan areas, for if migrants were readily assimilated, the 
cost of improving environmental conditions would be Iower. 

Job opportunities in small cities could be created in two ways. 
First, municípios rnight be encouraged to use more labor-intensive 
techniques in services such as public cleaning and road maintenance, 
which are often mechanized to an unnecessary degree. Second, if less 
emphasis were placed on capital expenditures, social services (e. g. 
education and medical care) could absorb more labor, which is, 
aíter ali, the major factor of production, and the one responsible 
for quality, in these areas. Better social services, by raising the stan­
dard of living, would keep some potential migrants from shifting 
to the Iarger cities. 

111 With regard to proposals for the (urther miliz.ation of labor-intcnsive 
technique1, see Bacha l!t al. 

17 Tolosa, p. 44. "Criticai underemploymenl" is de[ined :is less lhan 14 hour� 
of worlr. per week. 
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The creation of public-employment opportunities in small and 
medium-size ccnters would also improve the regional distribution of 
incarne by transfening funds from thc more developed to thc les� 
developed areas. Moreovcr, 1he indirect effects could be as imporlant 
as lhe direct effects. Whereas transfers to individuais (e. g. social 
security benefits or negative income tax) only influence the local 
cconorny via increased family expenditures, additional public em­
ployrnent could lead to the expansion and irnprovement of urban 
sen·ices throughout the region. 

Likewisc, public employment could exert a positive impact on 
the distribution of personal incarne. Since there is a shortage o( 
jobs for unskilled labor, thc government might make more use ol 
untrained manpower in urban services. Even now, among the gov­
crnment activities, it is urban services that crnploy the greatest num­
ber of unskilled \\lorkers, especially in the smaller municípios. 

ln the urban centers, the focus should be on raising thc standard 
of living. Given the size of these centers, it may not be feasible to 
utilize labor-intensive techniqucs in the provision of some urban 
service.�. However, social services, which are often claimed to be 
deteriorating, could be improved through the expansion of public 
cmplo}'ment. ln fact, there is a growing pressure lo s�I up programs 
not only in the fields of ecluca1ion anel medical care, but also in 
basic sanitation, environrnental contrai, social assistance, cultural 
activities anel rccrcation. Significantly, the quality of these services 
dcpends on manpower. 
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Inflation and the balance of payinents 
in a dependent economy 

Celso L. Martone •

1 - Inu;oduction 

This paper analyzes the monetary adjustment of a dependent economy 
in a model which brings together the quantity theory of inflation 
and the monetary approach to the balance of payments. An opcn 
dependent economy is understood to be one that is relatively small, 
and that responds passively to events in the international markets 
for goods and capital. 

Since the article attempts to explain how a dependenL economy 
makes the monetary transition from a closed to an open systcm, it 
deals with short-term situations covered neither by the traditional 
theory of inflation nor by the monetary theory of the balance of 
payments. 1 

The two-sector model employed distinguishes an intcrnational 
(tradable) sector and a domestic (nontra.ded) sector, with the two 

being differentiated mainly in terms of the price-fonnation me­
chanism. This division of the market for goods is essential to thc 
dynamics of inflation in an open econorny, becausc it implies the 
coexistence and interaction of two price leveis within the system. 
A credit market is also explicitly introduced into the model in a 
form dose to the loanable-hmds theory, and particular]y to thc 

• Economic re5earch inatitute, Universidade de São Paulo. 

1 To cite only the be1-known work5, onc 1hould mcntion M. Fricdman, The 
Optimum Quantity o/ Moncy and Otlu:r Essays (Chicago: Aldine, 1969), chap. 1, 
on the traditional thcory of inflation, ■nd H. G. Johnson, Further Euays in 
Monetary Economics (Cambridge: Harvard University Press, 197!) , chap. 9, on 
the monctary 1hcory of lhe balance of paymcnts. 
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"cumulative process·· 2 recently incorporaLed inLo the so-called 
Keynes-·wicksell growth models. This allows that the monetary 
approach bc used to examine adjustments in the goods and capital 
accounts separately. 3 

The model is applied to basic problems of monetary adjustment 
such as modifications in domestic credit policy, foreign-exchange 
devaluations, and changes in international interest and inflation 
rates. Each of these problems is examined in the context of different 
institutional frameworks. Thus, in section 3, the economy is charac­
terized by a fixed exchange rate and a total lack of capital mobility. 
ln section 4, the exchange rate is still fixed, but capital is mobile. 
Finally, section 5 allows for an automatícally indexed exchange 
rate, based on the purchasing-power parity theory. 

2 - The analytical framework 

The economy to be analyzed is small relath·c to the rest of the 
world, and its price strucLUre is flexible enough to guarantee 
continuous full employmcnt. There is no government in the usual 
sensc of the term, only a monetary authority that scts Lhe exchange 
rate and conducts monctary transactions with the rest o( the banking 
system and directly wiLh Lhe public. 

ln any discussion of price d-ynamics in an open economy, Lhe 
first precaution, anel one of the aims o[ this study, is to define the 
general price leve]. For a dosed economy, one-sector models in 
which the price le\'el equals the "price of national incarne" may be 
useful; but for an open economy, such models )ase much of their 
predictive power due to the existence of one price-formation mc­
chanism for international goods and another for domestic goods. 
The prices o[ tradablc goods are determined on the international 
market, in which the individual economy presumably plays a negli­
gible role. ln contrast, the prices o( domestic goods are set by 
local supply and dcmand. Since we are concerned with a dependent 
cconomy, tradables will be exchanged on a "fixprice" market in 
which acljustments are basically maclc through changes in thc 
quantities traded or purchased at a given price levei, while 
nontradables will he exchanged on a "flexpríce" marlc.et in which 

2 K. Wicksell, lnlt:rt:st nnd Priu,, Reprinu of Economia Classics (New Yorl:: 
A. M. Kelley, 196.!i) . 

! S.-e, for example, J. Stein, '"Monetnry Growrh Theory in Perspective," Amt:ricnn 
Econamic Review 60 (March 1970): a5-106; S. Fischer, "Keyne,-Wicksell :rnd 
Neocla.,sical Models oi Money and Growth," Â muican E,:anomi,: R,ivit:w 62 
(Deamber 1972): aa0-90: D. Laidler. E.uays º" Mcn,� and ln/latian (Chicago: 

Uni\lenity oi Chicago Pres,. 197.!i), chap. 5. 
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price adjustments are responsive to a disequilibrium between supply 
and demand. 4 Explicit consideration of these two types of goods 
improves the forecasting ability of the model, as well as facilitating 
analysis of the dynamics of inflation in an open economy. 

ln defining nontradables, consideration must be given not only 
to natural barriers and transportation coses, but also to the tariff 
structure. Since a prohibitive tariff can transform importable or 
exportable goods into nontradables, the latter are those produc1s 
and services that do not enter international trade flows should there 
be a slight change in their relative prices. This class of goods, so 
defined, has rcceived due attention from only a few writers. 5 

Disregarding tariffs and subsidies, and letting e stand for thc 
exchange rate and 'PT for the price index of tradables, free trade 
will guarantee that 

(1) 

ln the type of economy under discussion, PT is determined 
independent of the domestic market. Hence, assuming a fixed 
cxchange rate, the rate of variation in the priccs of tradables will 
bc given exogenously by 

'ff"T = 1"T (la) 

The general price levei is defined as a weighted avcrage of thc 
price indices for the two classes of goods: 

P = aPN + (I - a) PT (2) 

where a is the share of thc nontradable good N in total expenditurc 
of the economy. 

4 The terminology is that uscd by J. R. Hicks, capital 1rnd Growth (London: 
Oxford University Press. 1965), chaps. 6 and 7; idem, Tht: Crisis in Kc,·nt:sian 
Economics {London: Oxford Univcrsity Prcss, 19H) . 

a Among whom migh1 be cited thc following. in chronological ordu: I. F. 
Picrcc, "The Problcm oi thc Balance oi Paymcnu," Tnternatio11al Economit" 
Rt:view 2 (January 1961): 1-28; R. A. Mundell, Mont:tory Theory, Inflntion, 
lnterest ond Growth in the World Economy (Pacific Palisades: Goodycar, 1971) . 
chap. 9; R. Dornbmh, "Dcvaluation, Money and Nontradcd Good�." Amuica11 
Economic Revitw 6� (Dccember 197�): 871-80; A. Kruegcr, "The Role oi 
Home Goods and Money in Exchange Rate Adjustmcnls," in lnternntional 
Tradt: and Financt:, cd. \V. Scllckacru (Ncw York: Intcrnational Aru and 
Scicnces Prcss, 1974), pp. 141-61; M. Bruno, "Thc Two-Scc1or Opcn Economy 
and Real Exchangc Rale," American Economic Revi�,• 66 (Scptcmbcr 19715): 
566·77: M. Connolly and D. Taylor, "Adjustmcnt to Devaluation with MoneI 
and Nontraded Goods," Journal of lnlt:rnational Economics 6 (1976): 289-98. 
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Supposing that Py = PT = 1 initially, the domestic rate of 
inflation will be 

'li" = a'll",v + (1 - a) 'll"T (21\) 

Excess real expendiLure Z is the sum of excess expenditure in 
each market: 

(3) 

Given a fixed exchange rate, the balance of trade will be equal 
to the variation in onc of the components of the monetary base .Bf 
and to the excess supply of tradables: 

(4) 

Likewise, the net inflow of capital K will be equal to Lhe varia1io11 
in another companent of the monetary base, nf 

• f. 

B: = e k (5) 

The variation in the economy's stock_ of international reserves (by 
definition equal to the balance-of-payments surplus) will therefore 
be the sum of (4) and (5) : 

(6) 

The monetary base is comprised o{ two elements: a domestic 
component B 0, the result of monetary and credit operations between 
the authorities and the domestic sectors (banks and the public); 
and an externai component BF, defined in (6) as the outcome of 
operations between the authorities and international agents, whether 
on current account or in the form of capital tr:rnsactions: 

(7) 

Whereas the domestic component is under the contrai o( the 
monetary authorities, who can use it to attend to their policy goals, 
the two externai components are determined in the market� for 
credit and for goods anel services, 

The money supply is the product of the banking multiplier s, 
assumed constant for simplicity, and the monetary base: 

(8) 
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There are tluee markets relevant to the analysis: (1) the market 
for goods anel services, dividecl into the international sector and 
the domestic sector, which roughly determine the balance of trade 
and the domestic rate of inflation, (2) the credit market, which 
basically determines the nominal rate of interest ar the capital balance 
(depending on the hypothcsis concerning international capital mo­

bility) , and (3) the money market, which will be explicitly elimi­
na teci. The credit market is defined, in the tradition of Brunner 
and Meltzer, 0 as the market for the securities that comprise the 
assets of the banking system. An impartant aspect of the model is 
the absence of explicit portfolio behavior of the private sector. This 
intentional omission is due to the interest in examining incarne, 
expenditure, money and credit flows in the spirit of the loanable­
funds theory, in which the reader will recognize the dynamics of 
the Wick.sellian "cumulative process". 

Excess global absorption of goods and services 'is a function 
of the expected real rate of interest: 

Z = Z (r - E), Z' < O (9) 

where r is the nominal rate of interest, E the expected rate o[ 
inflation, and 

Z(n) = O (10) 

Rate n, assumed to be constant, can be identified with the 
\\licksellían "natural interest rate", that is, the real interest rate 
which, given the expectations concerning the future of the economy, 
will balance savings and investment flows and consequently the 
market for goods. Under these conditions, anel assuming that r is 
the prevailing rate in the credit market, to the extent that the 
expected real rate r-E is lower (higher) than the natural rate n, 
there will be excess (insufficient) absorption in the màrket for 
goods. Through analogy with the natural rate, the expected real rate 
is associated with the Wicksellian "monetary interest rate", or the 
expected real rate that brings the credit market to short-run 
equilibrium. 

The real absorption of money, or the real flow demand for 
money by the private sector, is forme<l of two elements: a replacement 

o K. Brunner :and A. H. Meltzer, "Monetnry :md Fisc:al Policy in Open, lnterde­
pendent Economies with Fixed Exchange Rates," p:aper presented :at the 3d 
Paris-Dauphine Conference, March I 974; idem, "An Aggregative Theory for a 
Closed Economy," paper presented ât the Conference on Monetary Econõmia, 
Brown Univenity, No�ember 1974. 
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demand for expccted capital lasses due to inflation; and a demand 
for increases in the real stock, owing to clisequilibria between the 
desired and the actual real stock: 

(11) 

m
"- =J(r), J' <O (12) 

with m being the real money stock and {J a coefficiem of stock 
adjustment. 

The excess demand for each class of goocls is a function of 
excess absorption Z and of the relative price between the goods 
w = P,.,/PT: 

(13) 

(14) 

The expectecl rate of inflation is a function of the economy's 
past inflation: 

(15) 

Any change in the international rate of inflation rcT is imme­
diately perceived by the private sector, which does not foresee 
additional changes. Hence, aggregate expectations concerning in­
flation are expressed by 

E =- aE N + (1 - a) "lf"T (16) 

On the domestic market, prices adjust to excess demand and 
expected inflation: 

(17) 

where}. is a coefficient of ajustment. On the foreign market (balance 
of trade), adjustments are ultimately of quantities in relation to 

108 



an exogenous rate of change in prices, as shown in equations (hl) 
and (4) _ 1 

This difference between the two price equations is a basic 
characteristic of the model, anel makes it possible to render the 
theory of inflation for a closed economy compatible with the mone­
tary theory of the balance of payments . How this becomes feasible 
may be summarized as follows: in the shon run, an opcn economy 
behaves in line with the traditional macroeconomic models for 
closed economies; but in Lhe long run, it acts according to the 
monetary pattern traced by writers such as Johnson. 8 The most 
convincing way to link the two models and to allow for the transition 
from a closed to an open economy is therefore to divide goods into 
two classes, each wiLh its own dynamics of adjustment. 

3 -- Monetary adjustment in the absence of 
capital mobility 

ln arder to study the process of adjustment in the absence of capital 
mobility, we shall further hypothesize that, in terms of velocity, 
the credit market adjusts infinitely faster than the market for goods. 
Thus, the credit market will always be in equilibrium at nominal 
interest rate 1·. Underlying this hypothesis is the assumption that 
the transaction costs and time required to effect changes in the 
interest rate are infinitely lower than those needed to bring about 
changes in prices. The loanable-funds equation, which is the condi­
tion for credit-market equilibrium, will therefore be constantly met: 

ÍJD R" 
Z (r - E) + Em + e (md - m) = s p + (s - 1) p (18) 

bearing in mind that at this point eK = hf = O.

The above equation may be rewritten as follows: 

p d B -j- Z.v (Z, W) + Em + e (111 - m) = s p (18a) 

1 Alternatively, it could be hypothesized th:u expec1:nions are al,o formed in 
rclation 10 1he intemational raie of inflation, as ,uggcstcd by D. L:iidlcr and 
R. Cros.s, "'Inflation, Exces.s Dcmand and ExpectationJ in Fixcd Exchangc Rate 
Opcn Economics," in Jn/ialion in the World Economy, cd. M. Parkin and G. Ziz 
(Manchester: Manchester University Press, 1976), pp. 221-55. However, maintain­
ing di!fcrent expeccations for thc domestic anel world markcts requires that 
cxchange speculacion be introduced inro lhe mede!. licsides complicating the 
modcl iuelf, in thc long run this malces it unfca,ible to sus1ain the hypothesis 
of a fixed exchangc rate. 

• Johnson, chap. 9. 
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As (18a) indicates, the hypothesis regarding the velocities of 
adjustment implies that the excess demand for nontradables will 
equal the flow excess supply of money in real terms. 

ln this system, equilibrium can be defined in two ways. First, 
steady-state equilibrium can be determined for a given rate of 
change in the price of tradables and a given rate of world inflation, 
as seen from the standpaint of the country itself. This state will bé 
reached -when lhe economy satisfies three req uiremen ts: ( I) the 
market for nontradables is in equilibrium, (2) the actual and ex­
pected rates of change in prices equal the international inflalion 
rate, and (3) the rate of expansion of domestic credit (on the part 
of the monetary authorities), µD, is also the sarne as the international 
rate of inflation. That is, 

'Ir.V = E = 'Ir - 7í'T 

D T 

µ = 'Ir 

(19) 

Under these conditions, lhe nominal interest rate will be ,. = n + .l'C, 

and the real stock of reserves will be constant over time. ln other 
words, the balance-of-payments surplus wilJ be exactly the amount 
required to hold constant the real value of the internacional reserves, 
deprecia teci by world inflation. The community will therefore be 
paying an inflation tax, equal to the balance-of-payments surplus, 
in the form of a transfer to the world reserve centers. 

Second, a sort of quasi-equilibrium can be distinguished. This 
alJows for analysis oE situations which, while not indefinitely 
sustainable, may occur at certain points. Such quasi-equilibrium 
arises when 

11",V =E= 'li" = 1171 (20) 

with µD unrestricted. ln this artide, the emphasis will be on these 
situations. Clearly, any rate of expansion of domestic credit other 
than x,. will eventually imply a change in the real stock of reserves . 
Thus, at quasi-equilibrium, the model restates a basic proposition 
of the monetary approach, i. e. the existence of perfect substitution 
between domestic and international assets within the monetary base. 

Some types of disequilibria can also be understood through_ the, 
conditions for quasi-equilibrium described in (20), definition 
equations (la), (2a) and (16), anel adjustment equations (4), (15) 
and (17) . Thus, equation 20) can be used as the reference. point, 
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for defining two kinds of disequilibria which can occur in thc 
model. ln the first case, the domestic market may be in equilibrium 
(Zy = O) with the flow excess supply of money therefore nil, at 

the sarne time the trade balance is registering a deficit equal to 
excess global absorption: 

(21) 

This condition has often been used by monetarists to make forecasts 
concerning the balance of payments. The markct for nontradables is 
assumcd to remain in equilibrium, and all monetary adjustments 
to occur via international reserve Oows. 

The second type o( disequilibrium arises when the trade balance 
is in equilibrium (Zx = O), but there is an excess demand for 
nontradables equal to exccss global absorption and to the flow 
disequilibrium in the money market: 

(22) 

This is the case which comes nearest to a closed economy. It may 
occur in the short run if the trade balance adjusts at very low 
velocity, so that the credit-market disequilibrium shows up in the 
market for nontradables. 

These two forms of disequilibria can only be observed in a 
two-sector model which includes, in addition to the absorption effect 
typical of a closecl economy, a substitution effect that operates thr-ç>Ugh 
the relative price W. Although the existence of a substitution effect 
has been propased by severa! economists, 0 its connection to inflation 
dynamics in an open economy has not been explored. 10 

vVe shall now consider the three types of exogenous shocks that 
comprise the usual monetary problems of the balance of payments: a 
change in the rate of expansion of domestic credit, a devaluation, 
and a change in the international rate of inflation. 

E Such a• Pi,,rc", Mund"II (chap_ 9) , and Dornbush. 
rn I considered, rhh problem in an ear]i,,r article, but was unabl" lo cover 
adjustm,,nt under P"rsi<1en1 inflarion du" 10 rh" slatic fram,,work adopred. Stt 
C_ L. Marton,,, "O Enloqu" Mon,,lário à T.,aria do Balanço d" Pagam,,nlm: 
Algumas Implic.a�ãc•,'" Rl!ViJla d� E<ludoJ EcondmicoJ 4 (May 1974): 19!-220. 
Th" work 1ha1 comes clmest lo tbe mod"I pr<'<ent"d he,., (with n"irhu :m 
"xplicit credir mark.,, nor a form:il adjustmenr mod.,J, howev.,r), is thar by M­
I. L"jcr, "Moncy. Priccs and rh" Balanc" oi Paymcnu: The Caie oi Me:,dco-• 
(Ph. D. disser1a1ian. Univenily of Chicago, 1975) . 
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Let us assume, to start with, that the quasi-equilibrium con­
ditions described in (18) and (20) are met at a rate of expansion 
of domestic credit exactly sufficient to maintain the trade balance 
at equilibrium (Z,. = O), 

D 1l'T 

"° = 1 - e
(23) 

wi th e = BF / B being the share of reserves in the monetary base. 
As of time t0, the monetary authorities increase the rate of growth 
of domestic credil to µf and hold it at the new levei by, for 
example, increasing rediscounts or direct credit to the private sector. 
It is known that, at the new quasi-equilibrium the economy will 
eventually attain, the only lasting effect of the change in monetary 
policy will be a current-account deficit that will allow the private 
sector to eliminate the excess money being created by the authorities. 

However, during the adjustment process, the economy initially 
behaves as if it were closed, and only gradually reaches the situation 
predicted by the monetary approach. At first, the acceleration in 
the expansion of credit pushes down the nominal interest rate and 
directly encourages spending. The subsequent excess absorption is 
manifested in the excess demand for both nontradables and tradables, 
so that z_,, > O and ZT > O. On thc domestic market, this excess 
demand results, via equation (17), in prices rising at a faster rate. 
On the foreign market, it leads to larger purchases at the same 
rate of change in prices (equations [Ia] and [4]), and hence creatcs 
a trade deficit equal to the excess demand. 

At this point, a double Wicksellian process begins on the credit 
market. On the one hand, there will be an internai drain due to 
the real value of the credit flow decreasing as the average rate of 
inflation increases. This effect will be passing, however, since in 
the long run the domestic rate of inflation will return to the levei 
prevailing in the rest of the world. On the other hand, an externai 
drain will be occasioned by the excess demand for tradables leading 
to a loss of foreign assets and slowing down the growth of the money 
supply. The fact that both effects are stabilizing means that the 
cumulative process set in motion by monetary policy will eventually 
run down and the system will come to a new quasi-equilibrium. 

ln the meantime, the relative price W will rise, generating a 
substitution effect against nontradables, so that the absorption effect 
will worsen the trade balance and hasten the loss of reserves. The 
market for nontradables will eventually reach equilibrium at a higher 
relative price W but at the original rate of inflation. ln this wa)', 
the economy will attain the situation described by the monetary 
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approach and represented by equation (21), in which the exce� 
absorption of goods (continually renewed by the expamion of domes­
tic credit) is equal to the trade deficit. 
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The expansionary process brought about by the overly rapid 
growth of domestic credit cannot be sustained in the Iong run, 
hecause the levei of reserves sets the upper limit on the economy's 
deficit. Once reserves have been depleted, monetary policy will have 
to be revised. It is in this sense that the situation is one of quasi­
equilibrium. 

Figure I illustrates this case. ln the upper pan, curve 2 stand� 
for excess absorption and falls with the expected real rate of interest. 
Curve F, defined by the flow excess supply of money in real tenns, 
slopes upward due to the fact that an increase in the nominal rate 
of interest will lower the real demand for money and accelerate 
the flow excess supply: 

B d F = s - - Em - 8 (m - m)
p

(24) 

ln the lower part of the figure, curves ZN = O and 27' = O 
are depicted on plane (Z, W) . The initial quasi-equilibrium occurs 
at nominal interest rate OB, inflation l'tr = AB, and relative price 
W0 • As soon as the monetary authorities increase the rate of expan­
sion of domestic credit, the economy will start to move toward excess 
absorption OG (at the outset, AB = A'B'). This excess absorption 
will be reflected in an excess demand for both nontradables and 
tradables, thereby characterizing point J as the effect of monetary 
expansion. 

At point ], the inflationary pressure on nontradables will be 
such that their prices will d1ange at a faster rate and J,Y will rise 
above its original levei. During some time, ,cy will be over its 
Iong-range levei, thus causing the forementioned internai drain, 
which will cease when the domestic market achieves its new 
equilibrium at point L. The situation at point L corresponds to 
the proposition presented in equation (17), which shows excess 
absorption equaling the trade balance .11 

Some possible time paths for the main variables are traced in 
figure 2. ln section (a), the domestic rate of inflation temporarily 
differs from the world rate in arder to allow the relative price W 

11 The path from J 10 L will be nonline:n, since 1he expected rate of inflation 
will rise for some time, thereby lowcring lhe real inlerest rale and encouraging 
additional spending. It should be observed that expected inflation has a transi­
tional effect, influencing the credit market only while the dome!lic m:nket i5 
in di1equilibrium. Although this ef!ect was not included in lhe figure, it may 
bc responsible foT oscillations in 1he path of the variables. In our c:ue, 
expectations were relegated 10 a secondary role owing 10 the fixed-cxchange-rate 
hn>othesis and to the fact 1ha1 long-range domestic inflalion i1 inextricably 
linked lo lhe nle oi change in the prices of tradablcs. 
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Figure 2 

TIME PATH S OF THE M AJOR VARIABLES AS OF AN UPWARD TURN IN 

THE RATE OF MONE TARY EXPANSIO N 
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Lo increase and the domestic market to reach equilibrium. This 
relative. price approaches the new equilibrium (section [e] of the 
figure) asymptotically. 

The behavior of the balance of payments, as well as that of 
the money supply (sections [b] and [e]), is the direct result of the 
absorption effect and the substitution effect: 

(25) 
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Since Z immediately shifts to OG, the balance of payments 
becomes negative and the deficit will continue to increase as long 
as Z and W are rising. This explains the passibility of the real 
trade balance surpassing its new equilibrium value, and then 
stabilizing at OG = [�tf (1-c) -JtT] B/P. The growth rate of 
the money supply will behave in accord with the balance of pay­
ments, since the expansion of domestic credit is constant throughout 
the process. 

Let us now suppose, starting from the sarne position of qua5i­
equilibrium, that the monetary authorities devalue the exchange 
rate from e0 to e1 • Whereas an increase in the rate of expansion
of domestic credit was seen to affect the rates of change of the 
variables, a devaluation initially alters the leveis of the vari:ibles 
and only !ater influences their rates of change. 

Devaluation immediately exerts two effects . First, the rela tive 
price W drops in direct proportion to the devaluation, thus 
generating a substitution effect in favor of nontradables on the 
part of consumers, and in favor of tradables on the part of pro­
ducers . ln other words, there is a shift in spending, to the advantage 
of nontradables, for a given leve! of global absorption. Second, the 
devaluation instantly raises the general price levei by (1 - a) 
(e

1/e0 - 1) percent, thereby reducing the real money supply and 
causing monetary disequilibrium. It therefore operates as a tax 
or represents capital lasses to money-holders, and induces the privatc 
sector to temporarily acquire more money at the cost of a lower 
absorption of goods. This is possible due to an increase in the 
nominal interest rate, which lea<ls to an excess supply of goods 
(Z < O) and a negative absorption effect in the market tor goo<ls. 

Both the absorption effect and the substitution effect cause 
trade surpluses and accumulation of reserves. On the domestic 
market, however, the two effects oppose each other. Thus, in order 
to achieve stability, it is necessary to create an excess demand for 
nontra<lables that will bring the relative price W back to its original 
leve!. ln this context, devaluation tends to restore cquilibrium. 
On the one hand, the surplus increases the growth rate of the 
monetary base, thereby allowing the privatc sector to re-establish 
its real money supply. On the other hand, the higher rate of inflation 
on domestic goods contributes to returning relative prices to their 
initial levei. It is for this reason that devaluation is said to have 
a transitional effect, and to be incapable of permanently influencing 
relative prices or real magnitudes. ln other words, as various econo­
mists have suggested, unless domestic crcdit palicy is altered at the 
sarne time, devaluation merely serves to increase the reserves of the 
monetary authorities. 
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The adjustment lhat follows a devalualion is shown in figure 1.
At the Otllset, r0 = OB, 1t = BA, anel li' = W0 • The dcvaluation
shifts curve F0 to F, (generating an excess supply of goods OH), anel
lowers the relative price from H1

0 to JV, (creating an exces� demand
Eor domestic goods ;.mel an excess supply of foreign goods, representeei
by point N) . Over time, the surplus will cause F, lo return to Fn ,
anel the excess demand for domestic goods will lead to an increase
in Jt;,;, once again raising the relative price W, to W0 . This second
quasi-equilibrium will coincide with thc first, that is, with the
situalion prior to the devaluation. 

The effects of sterilization of the monctary impact of the balance
of payments can also be analyzed with the aid of figure l. Thus,
let us assume that the authorities aclopt the following proccdure: 

D Í [ T ff] li- =--- 11" -e--. 
1-c B1• 

(26)

so that, regardleis of what happens lO the stock of reserves, thc
base grows at a constant rate 1tr. ln this case, curve F: will not
return to F0, Cor thc attempt of the public to acquire money via
thc tracle balance will be Irustrated by the countervailing transactions
o[ the authorities. "Equilibrium" will be maintained at point K,
where there will be insufficient aggregate demand (Z < O), equi­
libri um in the market for nontradables (Z.,- = O), anti a balance-of 
payments surplus (Z" < O) exactly equal to thc diEference between
income anel absorption . The supply o( reserves will therefore grow
indefinitely. 

Finally, let us consicler thc case in which the rate of inflation
o( the price of tradable goocls rises from 1ti lo ;,:� anel remains at
the new levei. Assuming that the increase in the international rate
o[ inflation is perfcctly pcrccivecl, the domestic rate will rise hy
d1t = dE = (1 - a) d1tf'- This increase will have an unrertain
impact on thc money market, for evcn if the replacement dcmand
ri,es, the demand for the real stock will fali. Thus, the flow of
priva te money purchases may either increase ar diminish. 

As time passes, however, two things should occur. ln the first
placc, the relative price T,,V should start to drop, causing a substitution 
effect in favor of nontradables which will, in turn, generate exce�s
dcmand in this market. ln the second place, the ncw path o( 
prices P will impose larger capital lasses on moneyholders anel Iead 
to a higher absorption of money at the cost of a lower absorption
of goods. Eventually, the excess demand for nontradables will cause
W to turn upwards, thus indicating how the rate of inflation 011 

this class of goods adjusts to the new worlcl rate of inflation. AI
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the entl of the process, the economy will be characterizcd by insuf­
ficient absorption OH, with A"B" = AB + d;cT, and by a point 
such as K (in the lower part of figure I) standing for equilibrium 
in the market for nontradables at a relative price lower than the 
original, and a baJance-of-payments surplus equal to OH. 

The model therefore recognizes two means of transferring in­
flation from country to country. One is a relative price mechanism 
that generates excess demand for domestic goods and pushes infla­
tion upwards; the other, a monetary mechanism, imposes capital 
lasses on those who demand money, while creating a surplus in the 
balance of payments and an increase in the quantity of money. 
'Whereas the first operates through relative prices, the second is 
purely monetary. 

From all the cases examined in this section, it is clear that 
a dependem economy with a fixed exchange rate can neither avoicl 
';importing" inflation from the rest of the world, nor "export" 
domestically-generated inflation abroad. Thus, in the long run, the 
domestic rate of inflation will converge toward the world rate, as 
represented by the rate of change in the price of tradables . None­
theless, when there are disequilibria, the rates of inflation in various 
economies with Iixed cxchange rates may differ substantially. A 
question therefore arises as to the duration of long-range ad justment. 
With respect to the period it takes for domcstic prices to adjust 
to international prices, two a priori arguments come to minei. First, 
the degree of openness of the economy (measured, for instance, by 
the share of the tradable sector in total incarne) determines the 
velocity of adjustment: the higher the degree of openness, ceteris 
paribus, the shorter the adjustment period. This is due to the 
fact that the greate1· the share of the tracla.ble sector in total 
expenditures, the sooner an exogenous disturbance will affect the 
balance of payments and the domestic rate of inflation. 

Second, any change in the relative price W involves reallocating 
expenditures and resources between the two sectors, and it is precisely 
this reallocation that allows for the new equilibrium. Thc greater thc 
possibility of substitution in demand between the two classes l}f 
goods, and the greater the factor mobility between the two sectors, 
the faster the economy will readjust. If, for example, a devaluation 
is immediately followed by a shift in demancl to nontradables and a 
rapid transfer of factors to the production of tradables, the upward 
pressure on the domestic rate of inflation will be greater and :i. 

trade surplus will be created more quickly. On thc contrary, at 
the sarne degree of openness, the more rigid the final demand and the 
less mobile the factors of production, the longer the period of adjust­
ment and hence the time required to bring the balance of payments 
and thc domestic market back to equilibrium. Since short-range 
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supply-and-demand substitution is limited, inflation rales in coun­
tries with fixed exchange rates may cliffer comiderably for prolonged 
periods if the levei of reserves or thc chances of externai financing 
are conducive. 1:! 

4 - The effects of international capital mobility 

ln the previous section, it was hypothesizcd that ali the sccunues 
issued and exchanged within the economy were nontradable, just 
as some goods and services. However, for dependent economies that 
have reached a certain stage of financial deve)opment and integration 
into the international capital market, it would be more realistic to 
follow the pattern established for goods anel divide credit instru­
ments into two classes - those that can be tradecl internationally 
and those that are strictly domestic. with interest rates being set by 
the respective markets. This explains why there are different rates 
o( interest on different instruments, anel, since these rates are set 
via separate mechanisms, why international rates are not likely 
to become unifonn even in the long run. 13 

Nonetheless, at this point our analysis will bc limitecl to thosc 
instruments that can be exchanged on thc worlcl market. Sincc the 
hypothesis of a small country will be retained, 1he domestic and 
international nominal rates of interest will be thc sarne. We will 
therefore be examining the macroeconomic adjustment of an open 
cconomy from the other extreme. Whereas it was previously assumed 
that ali securities were nontradable, it will now be helcl that all 
instruments are fully mobile on the worlcl markct. 

ln cliscmsing international capital transactions, the monetary 
approach has given little attention to the fact that monetary acljust­
ment is effected not only through the goods and services market, 
but also via credit opcrations, and without changes in expencliture 
flows. vVe will now focus on this question, together with the efficacy 
of domestic monetary policy, which may bc offset by privatc capital 
flows. 

12 This problcm is to an cxtcnt uructural, sincc some cconomics ae better 
prcpared 10 mobilize ,.,rnurc.,, and t rander thcm Iram onc Sl!ctor to anoth,r. 
ln an cconomy with prohibilive lariíh and a limiled import-cxporl list, for 
instancc, rhc possibility of short-and mcdimn,lcrm subs1i1111ion is virrually 
zero. A recent cxampk is rhc pctrolcum crisis. Thc Eurcpcan cconomics, with 
rheir grealer dcgr,c oi opcnncs, ond relativc '3ciliry for mobilizing intcmol 
rcsourccs, havc managcd 10 adjust rheir trade balance, more quiclcly than the 
dependent cconomics oi the Third Worltl, including Dr.azil. 

13 Thcsc characrc risrics are rakcn inro account by R. Dornbush in "A Portlolio 
Dalance Modcl of rhe Open Economy," ]oun,al oJ i\lont:lary EconomicJ 1 
(March 19?5) : !1-20. 
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The general strncmre of the maciel has already been describecl, 
but the creclit-equilibrium equation may now be rewritten as 

k; e 
Z (r - E) - F = s - = s - K 

p p 

i,D • f' 
.., ( ) .J:lr , ( d F = s -- + s - 1 -- - Em - 8 m - m)
p p 

(27) 

(28) 

The demancl for foreign credit, ar the net inflow o( financial capital, 
is clearly an excess clemancl not satisfied by interna! sources. For 
this reason, the widely-helcl hypothesis that capital movements are 
basically speculative anel eHected through portfolio changes that 
reflect expected interest-rate differentials is rejected. Moreover, since 
long-term domestic and international inílation rates tend to converge, 
and since these rates are necessarily incorporated into nominal 
interest rntes, the factor that determines net capital inflow will bc 
Lhe difference between natural interest rates, or, in the last instance, 
between expected rates of return on capital. Depending on these 
differences, the country will or will not be a net foreign borrower in 
the long run (in the short run, its relative position may be changed 
or even reversed due to monetary disturbances) . u 

To complete the model, it is necessary to specify the supply 
o[ foreign funds available to the country. Although the economy 
is too small to modify international interest rates, it will not be 
able to clr::iw on a perfectly elastic supply of funcls at the prevailing 
worlcl rate. Owing to the risk of lending to the country, the marginal 
interest rate will be higher than the average, with the difference bein� 
explained mainly by the leverage of thc economy. The risk to the 
lender will be a rising function o( the net volume o( indebtedness, 
such th::it the supply function will be 

K = K ( i', D - �; ) (29) 

where r is thc nominal international interest rate, and D st::inds 
for the gross indebtedness of the economy. Alternatively , the interest 
rate paid by the country at a given moment, 1-�·. can be said to 

H On this poinl. see lhe jmporlant sLudy by MeLzler, who bases his model on 
1he hypothcsis thaL one counLry is backward relaLive Lo the other, i.e. that Lhe 
rate of return on capital is highcr in the former Lhan in thc lattcr. L. A. 
Meulcr, "The Proccss o( lntcma1ional Adjmtmcnt undcr Condiliom o[ Full­
Emplo}mcnl: A Kcyncsian Vicw," in Rt:adings in lntt:rnalional Ecor10111ics, 
cd. R. E. Caves and H. G. Johnson (Homcwood: Richard D. Jm•in, Inc. 1968), 
pp. 465-86. 
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be comprised of Lwo elements: a rate that does not take risk into 
accoum (r), anel a risk premium associated with the net volume of 
indebteelness (v) . That is, 

,,, > o (30) 

This supply curve can cventually limit the inelebteelness of the 
economy, for ,-F wiH rise with D until rf' - n � 11 and the cxcess 
absorption that is one o( the factors responsible for the debt elisap­
pears. However, insteael o( consielering what brings the economy to 
this limit, we will asmme that rF remains constanl over the perioel 
covered by the analysis; in other worels, we will dcal with short-run 
situations only. 

Visually, thc operation o[ thc systcm in the short run can bc 
elepicteel through adaptation o[ the prcvious figures. Thus, in thc 
upper part of figure 3, curves Z anel 1-· reappear (the latter reelefinecl 
in [28]), together with an aelelitional linc r�·. which stands for a 
given levei of net inclebteelness. According to one possibility, thc 
creclit market will be in equilibrium at the international interest 
rale ,,; (equal to thc nominal clomestic interest rate), exccss absorp­
tion of goods OG, anel net capital inflow HG, for a given rate o[ 
growth o( elomestic credit, 15 which determines the position of 
curve F. 

Quasi-equilibrium is de(inecl as follows. At the intercst rate , � 
anel inflation (international anel domestic) ,t0 = AB, excess ab­
sorption will be OG, because the real rate o[ interest on thc 
creclit markct, OA, will be Iower than the natur.il rate n, which 
is supposedly constam. Excess absorption OG may bc financecl either 
by nct domestic creelit (curve F) or by net capital inflows (H(; 
for a given rate o( expansion o[ clomestic credit). Foreign funels 
will be allocatcd partly to [inancing excess expeelitures OG, anel partly 
to fulfilling the replacement elemanel for 11\0ney by rhc privatc 
sector (HO) . 

Domestic equilibrium is at point M in the lower part of thc 
�:une figure. Under thesc circumstances, the relative prire W0 will 

IS So as 10 avoid :rny problems due to 1he scale of lhe figure. it will bc 
assumcd that s = 1 throughout thc rcst of this section: thus. thc mca.sure in 
thc uppcr part o( the figure will dircctly indicatc thc nct capit:il innow (HG) . 
The mulliplicr s has no bcarin g on the conclusions drawn. Whcn discussing 
the balance of paymcnts, thc service account will not be taken into consideration. 
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Figuu 3 

INTERNAL AND EXTERNAL EQUILIBRIUM UNDER 

FIXED EXCHANGE RATES ANO CAPITAL MOBILITY 
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lead to a trade deficit equal to excess absorption OG. The economy 
will have an overall balance-of-payments surplus and a rate of 
accumulation of reserves HO, a trade deficit OG, and a net capital 
inflow HG. The balance-of-payments surplus is the outcome of an 
excess demand (flow) for money which is not fully met by internai 
credit. It is for this reason that Johnson contends that thc monetarist 
approach is a "money account" or reserve-flow theory, in which 
what happens "above the line" in the balance of payment5 does not 
matter. 10 

ln this case, unlike that considered in the precec,ling section, 
it cannot be argued that equilibrium depends on the halance-of­
payments surplus or its components being nil, since these are now 
goals of economic policy. For the balance-of-payments surplus to 
be nil, the monetary authorities would have to control the rate of 
expansion of clomestic credit in such a way that curve F passed 
through point B, where the net capital inflow would exactly cover 
the trade deficit .  For each of the items in the balance of p:iyments 
to be nil, the authorities would have to free the domestic interest 
rate from the international rate. Given perfect capital mobility, 
this could only be dane through interest-equalization taxes or other 
r;.;tioning measures. ln other words, Lo attain equilibrium in the 
balance of payments, it would be necessary to meet the flow demand 
for money via domestic o·edit only. 

The adjustment problems examined in the previous section can 
also be viewed in ·the light of capital mobility. To recapitulate, 
these problems are a change in the rate of expansion of domestic 
credit, a foreign-exchange devaluation, a change in the international 
interest rate, anel a change in the world rate of inflation as it 
affects the prices of tradables. 

An increase in the rate of expansion of domestic credit, starting 
from the equilibrium situation shown in figure �. will have simple 
repercussions. Curve F

0 
will shift to the right (to F, for example) 

and raise the amount of internai credit available. Since the nominal 
interest rate is fixed at rf, there will be substítution beLween the 
internai and externa} credit channeled to the private sector, nd 
consequently a reduction in the net capital inflow. This may occur 
almost instantaneously, such that credit sources change while bardly 
affecting total credit flows. This type of substitution, emphasizecl 

1e H. G. Johnson, "The Monctary Theory of Balance of Payments Policies," 
in The MDneta.ry Tht<Dry oJ the Balance D/ Pa.:,,menu, cd. J. Frcnkcl and H. G. 
Johnson (London: G. Allen &: Unwin, 1976), pp. 262-84. 
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by Sjaastad, 17 has not becn contemplated by the monetary approach, 
which assumes that changes in the balance of paymcnts are inevitably 
preceded by disequilibria in rhe money market. ln our model, a 
change in domestic credit policy will not necessarily lead to dis­
equilibrium between the supply and clemand for money, as long as 
there is sufficient capital mobility or reasonable integration of thc 
domestic and international credit markets. Instead, the sole impact 
o[ the palicy ch::rnge will be to influence rhe credit market directly 
by means of substitution between the credit sources, and without 
altering the total flow of available funds. 

Regardless of the specification of aggregate demand, this substitu­
tion eHect will explain the whole process, and there wiH be no 
way for monetary policy to affect expenditure, incarne, or balance-of­
trade flows. The adjustment will be realized through the recomposi­
tion o( credit sources alone, without creating any disequilibria in 
stocks. Despite retention of the proposition that domestic credit 
policy can only modify the composition of the monetary base between 
domestic and international asseis, the mechanism through which 
assets are reallocated is quite different from that clescríbed by thc 
monetary approach. 

ln the situation depicted in figure !!, the tracle deficit will 
still be OG, but since the net capital inflow will be only H'G,
the overall balance-of-payments deficit will be OH'.

Turning to the case o( a foreign-exchange devaluation, let us 
assume initial equilibrium at interest ,-;, a trade deficit OG, a 
balance-of-payments surplus HO, and a relative price W0 (figure !!) . 
A devaluation will immediately cause disequilibrium in the money 
market, shifting curve F0 to F1 and raising capital inflows from 
HG to JG in arder to meet the excess demand for money. At the 
sarne time, W0 will fall (to �, for instance), thereby inclucing a 
substitution effect to the advantage o( nontradables that may be 
favorable enough to tum the trade deficit into a surplus, as at 
point N. Under these circumstances, the devaluation will improve 
the balance-of-payments position from the commercial as well as the 
financial side. 

The stock disequilibrium in the money market may be offset at 
once by capital inflows. Thus, F0 will shift to F, then quickly 
return to its fmmer position. Due to the drop in the relative 
price W, the markets for the two classes of goods will remain in 
disequilibrium, and a temporary incrcase in the domestic rate of 
inflation will therefore be requirecl. 

1T L. A. Sjaastad, "On thc Monctary Thcory of thc Balance of Payments: An 
Extcnsion," papcr prc1en1ed at the 6th Konst:rnz Semin:ir on Monetary Thcory 
:md Policy, Konst:mz, Junc 197!,. 
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The basic difference belween lhese results and those in the 
previous section is that the private sector will no longcr need to 
reduce its expenditure flow in order to acquire the additional 
money it desires to bring the real value of its stock back to the 
pre-devaluation leve]. Since the nominal interest rate remains 
constant, the real money stock can be adjusted through imparting 
foreign capital. 'With respect to the market for goods, though there 
will be no absorption effect, there will be a substitution efCect in 
favor of nontradables that will shift expenditures in their direction. 
Given capital mobility, a devaluation should therefore exert less 
impact on the balance o[ trade, but perhaps more impact on the 
balance of payments as a whole. If the devaluation is meant to 
correct trade clisequilibria, capital mobility will límit its range to 
a potential substitution - not always possible at short term 
between the two classes of goods. 

The effects descríbed will clearly be temporary, for as capital 
flows increase and as the trade cleficit is reduced, the excess demand 
for money will disappear, shifting F1 back to F0 . Moreover, due to 
excess domestic demand, the rate of inflation on nontraclables will 
begin to rise, and W, will return to W0 . That the eflect of devaluation 
is transitory is therefore inevitable in a small open economy. 1t 
should bc remembered, however, that the monetary authorities are 
enabled to increase their reserves during the adjustment process. 

At lhis point, it is easy to foresee the resulls of a change 
in international credit terms. Let us assume thal the nominal 
interest rate goes from ,·: to r[, owing either to a change in the 
world situation or to a modification in the net indebtedness of 
the economy due to Corroer capital surpluses. At the outset, the 
rate of inflation is AB, the real interest rate OA, anel the relative 
price W0 (figure 3) . The higher imerest rate will lower the demand 
for money and reduce expenditures, so that credit flows will be 
brought inca equilibrium with less capital entering from abroad 
(PL) . Simultaneously, the reduction in expenditures will shrink 
the trade deficit and crcate an excess supply in the domestic market, 
thus forcing down the relative price. The deflationary pressure will 
exist long enough to re-establish equilibrium in the market for 
goods at point Nl', where excess absorption OL will again equal 
the trade deficit. Hence, a rise in Lhe international interest rate 
will ultimately reduce both balance-of-payments accounts, lower the 
surplus to OP, anel reduce the relative price betwecn the classes o( 
goods. 18 

li Thc 1:1mc result.s could bc produccd by mcans of a tax on c:apital mo\"emcnts 
1hat raiscd thc interesl rate on privatc borrowing from abroad. 
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The process by which the economy impons inflation is quite 
similar to that examined in the earlier section, as can be easily 
deduced by the reader. 

5 - The indexed exchange rate 

Various economists have suggested th'.1t indexation (or "monetary 
co1Tection", as it is known in Brazil) may he capable of eliminating 
the risks associated with unexpected changes in price leveis or in 
the purchasing power of a given currency, and therefore of 
minimizing the allocative and distributive effects of inflation. The 
hypotheses underlying indexation are classic. On the one hand, 
since money is considered neutral in the long run, indexation is 
also held to be neutral and unable to affect the real equilibrium 
of the economy due to the fact that it involves purely nominal 
adjustments. On the other hand, changes in relative prices are 
assumed to be incapable of generating inflation, which is viewed as 
the result of monetary policy. Quite to the contrary, in the absence 
of indexation, inflation may cause undesirable changes in relative 
prices that could be avoided or at least reduced were monetary 
correction introduced in certain strategic markets. 

Although indexation can hasten or reduce the costs of adjust­
ment in given markets or in the economy as a whole, 19 we will 
limit our analysis to monetary correction of the exchange rate. 
The assumption that no other markets are subject to such correction 
will allow us to focus more clearly on the case of an indexec! 
exchange market . 

Fixed exchange rates are an international regime par excellence, 
since all the economies that participate in the world market are 
exposed to the sarne monetary and real changes that occur in it. 
ln the long run, each country should register a rate of inflation 
dose to the world rate, and, if financial capital is mobile, maintain 
a nominal interest rate that is stable relative to the international 
rate. Given the automatic adjustment mechanism inherent in the 
system, fixed exchange rates therefore impose a sort of monetary 
discipline on each economy in accord with its balance-of-payments 
position and its international liquidity over time. It has been 
widely recognized, especially since the work of Mundell 2º and others, 

1' Sincc thcy are bcyond thc scopc of this papcr, thc various advantagcs of 
indcxation will not bc considcrcd. For a discussion of thcsc bencfits, scc M. 
Friedman, Monelary Carrection, Ocasional Papcr, n.0 41 (London: lnstitutc 
of Economíc Affain, 1974) . 

20 R. A. Mundell, folemational Economics (New York: MacMillan, 1968). 
part �; idem, Montlar)' Tlieory, part 2. 
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that monetary policy cannot be manipulated independent of the 
balance of payments, i.e. that it cannot be used to achieve internai 
equilibrium. 

Failure to obey the rules leads to occasional devaluations or 
to the choice of another system. It may be that fixed exchange 
rates have gradually been abandoned since World War II due not so 
much to the fundamental disequilibrium admitted by the Internation­
al Monetary Fund, as to monctary authorities using policy 
instruments to attain internai equilibrium. ln fact, the majority of 
governments have not allowed the automatic adjustment mechanism 
- summed up in the phrase that a deficit economy should conti-act
and a surplus economy should expand - to operate. Since contrac­
tion can mean unemployment and expansion may signify inflation
(in virtue of Iags and the rigid response of nominal magnitudes,
mainly in wages and certain prices), governments tend to allow
externai disequilibria ia exist for fairly long periods so as not to
upset interna] equilibrium ar stability. This eventually forces them
to forsake the fixed exchange rate and temporarily realign their
rates.

It is even more difficult to aclhere to thc rules of this regime 
in dependent economies, where the aim of domestic equilibrium 
ar stability is coupled with the goal of economic growth. To finance 
growth, the monetary authorities generally accept a rate of inflation 
that is higher than the world rate, and this acceptance eventually 
leads to abandonment o[ thc fixed exchange rate . In this section, 
it will be assumed that this is the case - in other • words, that the 
initial pressurc to relinquish the system comes from within the eco­
nomy, and is only secondarily reinforced by pressure from without 
(e. g. imported inflation) . This implies that the direction of 

causality is essentially from domestic inflation to the exchange rate, 
rather than from t�e exchange rate ar international prices to domestic 
inflation. 

Once the economy has decided to accept a rate of inflation 
that is higher than the world rate, it may realign domestic and 
international prices via either a flexible exchange rate ar foreign­
exchange indexation. ln a way, automatic indexation under per­
sistent domestic inflation parallels a fixed exchange rate given 
internai price stability. Indexation brings together characteristics 
of flexible and fixed rates. Like the fonner, it breaks the tie 
between domestic and world inflation; and like the latter, it 
maintains thc link betwecn the balance of payments and the mone­
tary base. An indexed rate may thus be considered a special fixed 
rate. Monetarily speaking, an indexed exchange rate, unlike a flexible 
rate and a free exchange market, keeps the economy within the 
international community. Hence, dependem ec;onomies may have 
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opted for indexed rates instead of free exchange rates so as not 
to Iose a central and planning instrument, as well as to avoid 
erratic fluctuations that would be detrimental to trade and capital 
flows. 

It must be remembered, however, that no foreign-exchange 
system can bypass or eliminate adjustments related to real changes, 
such as variations in the terms of trade, shifts in international 
demand, changes in productivity or incarne leveis, etc. What it can 
do is ease ar accelerate the adjustment process and diminish its 
costs . As already pointed out, there are prime facie arguments in 
favor of indexation in dependent economies. AII that remains is to 
determine whether, under specific conditions, this type of indexation 
reduces the casts of adjustment. 

As Friedman points out, it would be preferable to eliminate 
the reasons for indexation since it is never cost free. 21 This being 
impossible, it is best to accept the system and strive to minimize 
any undesirable effects. Moreover, there is an implicit trade-off 
involved: the economy either pays more at present for adjusting to 
the current international monetary situation and experiences ]ower 
inflation in the future, or pays less now at the cost of higher 
inflation la ter on. Exchange indexation, like indexa tion in general, 
should be viewed from this perspective. If it succeeds in limiting 
the repercussions of policy-induced monetary changes - expressed 
in terms of :ilterations in the relative prices between "flexprice" 
(nontradables) and "fixprice" (tradables) markets - it will con­

tribute to the real stability of the economy. 

Given the point to which theory has developed, th!!re is little 
to be gained from sctting criteria for an indexing system that in­
cludes the capital account, because there is no way to safely predict 
the impact of indexation on interest rates and capital flows. This 
is not to say that indexation does not affect the capital account, 
but merely to say that its impact on this account will be left 
outside the model and will be offset by other policy instruments, 
if desirable. The question of indexation will therefore be ex:imined 
on the assumption that international capital is immobile, in which 
case the balance of payments and the balance of trade are identical. 

Formally, exchange indexation is based on a function that links 
the rate of change in exchange rate g to a set of observable variables. 
Once determined, this function serves as an automatic guideline for 
the monetary authorities in their attempts to mm1m1ze the effects 
of monetary disturbances and adjust the economy as quickly as 
possible. 

21 Frledman, Mon11ary COJTtetion. 
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ln Brazil, two indexing cri teria have been widely discussed. 
One is based on the argument that the rate of devaluation should 
maintain the balance of trade in equilibrium at all times. This 
approach simulates a flexible exchange rate as set on a free market 
without government intervention. Its success depends on accurate 
knowledge of the general equilibrium system that determines the 
exchange rate. Since such knowledge is in fact unobtainable, if 
this criterion is chosen, it would be preferable to openly adopt a 
flexible exchange rate, which would achieve the desired end more 
efficíently than the monetary authorities. 

This criterion having been rejected due to its being nonopera­
tional because of the difficulty of estimating the structural model 
that describes the economy, a second alternative arises: thr. 
purchasing-power parity theory developed by Cassell. 22 According 
to the absolute version of the parity theory, in the absence of 
real changes in the economy, the long-term equilibrium exchange 
rate will move toward the ratio between internai and externa! 
general price leveis; according to the relative version, starting from 
initial equilibrium, the rate will vary with the relative change in 
the two price levels .  Under this criterion, the forementioned function 
is specified as 

where ,i: is the rate of change in the general price levei in the 
country, and 1{ is the equivalem rate in the rest of the world or 
in the representative sample of countries engaged in mutual trade. 

The general price indices include both tradables and nontrad­
ables. Since the economy under analysis is small, the parity theory 
will be simplified by replacing x with ii,, the rate of change in 
the prices of tradables in the rest of the world, so that 

(32) 

22 For an e:1:ten1ive theoretical and empírica! evaluation of lhe parity theory, 
consult L. H. Officer, "'The Purchaaing-Power Parity Thl!ory of Exchange 
Ratl!s: A Review Articll!,"' IMF Sta// Pap,:rs 2! (March 1976): 1-60. Anothl!r 
uscful reÍl!rl!nce i1 L. B. Yl!aKf!!r, lnl.:mational Financial R.:laiions (New York: 
Harper and Row, 1976) . Thl! problems conceming tbe choice of a repreaentative 
pricl! index will not bl! coverl!CI here. 

An intercsting exercisc in simulating an equilibrium exchan!I! r.1te for 
Brazil (though in lhe contl!:1:t oi partia! equilibrium) wu perlormed in order 10 
asseu thl! parity th�ry; u:e A. C. Pastor!!, J. R. M. dl! Barros and D. Kadota. 
"'A Teoria da Paridadl! do Poder dl! Compra, Minídcsvaloriza(ões e o F.quilCbrio 
na Balança Comercial Brasileira," P,:squisa ,: Plan11jam11nto Econdmico 6 (Auguu 
1976) : 287-! 12. ln :an earlicr articll!. 1l!veral of lhe poinu mentionl!d above 
were considcrcd in :m analysis oi 1he Brazilian minidevalu:ation policy: 1tt 
A. M. Silva, "Ba1c1 da Polltica de Minidcnalorizaçlo," Estudos Econdmic:os 6 
(May 1976): 97-112. 
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- The basic diHerence between criteria (31) and (!12) is that
whereas (32) guarantees that the relative price between nontradables 
and tradables (W = PN/PT) will remain constam, (31) allows 
for the possibility of changes in this relative price. To confirm 
this, let 

w -
-- = 1TH - 1rT - 1TN - :ll"T - 9 
w 

(33) 

since, under free-trade conditions, n7' = it:r + g. Substituting (!12) 
into (33), we find that :;e = :,r,,, and thus verify that the relative 
price W will be stabilized. With respect to (31), let 

11' = arN + (1 - a) 1TT 

i' = a1rN + (1 - a) ;:,. (34) 

where a. and ã stand for the share of nontradables in total ex­
penditures of the country and of the rest of the world, respectively. 
Substituting in (31) and then (33) yields 

w ã t: -}--;;;- - - -.,-r.v - 'l"T 
11' a. 

(35) 

Due to the indexing procedure, the relative price will be 
biased upward or downward, depending on whether the domestic rate 
of inflation in the rest of the world is higher or lower than the 
rate of inflation on tradables. ln the first case, the indexing criterion 
will underestimate the exchange adjustment required, and in the 
second case will overestimate it. To avoid such biases, we shall 
reject (.!11) in favor of (32) , which stabilizes the rela tive price and 
keeps monetary shocks (whether internai or externai) from distortirig 
the allocation of expenditure and real resources between· the domestic 
11nd international sectors. 

Once it is assured that there will be no changes in relative 
price W, a single general price levei and a single rate of inflation 
can be defined for the economy: 

The complete model, on the hypothesis W 
be presented as follows. 

1!0 

(36) 

W0, may now 



Credit market: 

Z (r - E) + E 1n + a [j (r) - m] = s ,,l � 

(a - 1)

1 + a (Wo-l) 
Zr(Z, Wo) (18a) 

Market for goods: 

Z.v (Z, W0) = O 

Expected inflation: 

E= E [ll'(t)] 

Price and balance-of-payments adjustments: 

r = E + >..ZN (Z, Wo) 

iJF 
J 

- = - ----- Zr (Z, W0)
P 1+a(Wo-1) 

(37) 

(15) 

(17a) 

(4a) 

Assuming that relative price w. has been srabilized at the 
level that brings rhe markets for goods to equilibrium when excess 
absorption Z = O, the operation of the system can be visualized 
with the aid of figure 4. Quasi-equilibrium, for a rate of inter­
national inf1ation x2' and a rate of expansion of domestic credit 
µ.D, will occur when curve F crosses the vertical axis at point B, 
thereby determining a real interest rate OA, a nominal rate 
OB = OA + AB, and a real and expected rate of inflation AB. 
Under these conditions, Z = O, and rhe relative price between rhe 
two classes of goods (and hence the balance of payments) will 
be at equilibrium. ln arder to sustain a rate of inflarion Jto = AB, 
the rate of growth of domestic credit will have to be 

" "º 
l'o = --

z -c 
(38) 

Starting from the situation described, an increase in the rate 
of monetary expansion will temporarily shift F0 to F1, and thus 
Jower the expected real interest rate to point J (figure 4) , which 
corresponds to excess absorption OG. The resulting excess demand 
for both classes of goods will lead to a higher domestic rate of 
inflation and a larger trade deficit. However, since relative price 
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Figure 4 

ADJUSTMENT OF THE ECONO MY TO AN INDEXED 
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W0 will bc unable to adjust due to the fact that any increase in the 
domestic rate of inflation is automatically offset by a stronger de­
valuation, neither expenditures nor factors will be transferred from 
one sector to the other. Thus, the only way for the system to return 
to equilibrium will be to eliminate excess absorption OG.

The adjustment of the economy can be explained as a Wicksel­
lian cumulative process. Initially, the rise in the rate of monetary 
expansion will lower the expected real rate of interest. This, in 
turn, will generate excess expenditures on goods and services which 
will result in a higher rate of inflation and a balance-of-payments 
deficit. Excess absorption OG will be gradually eliminated by two 
phenomena that will reverse the cumula tive process. On the one 
hand, the increase in the domestic rate of inflation will comprise 
an internai drain on the credit market, pushing the real flow supply 
of credit down for the sarne rate of change in the nominal supply. 
On the other hand, there will be an externai drain via the balance 
of payments, which, by absorbing money, will reduce the rate of 
growth of the monetary base to below the rate of expansion of 
domestic credit at the sarne rate of inflation. This phenomenon is 
illustrated by the equation describing the change in the real money 
supply over time: 

(39) 

As figure 5 shows, the rate of change in the real money supply 
will immediately shift from zero to the new level set by the monetary 
authorities. Then begin the internai and externai drains. The 
rate of inflation starts to climb and raises expected inflation. 
The excess demand for tradables leads to a trade deficit and a 
Ioss of reserves. In response, curve F1 moves in the direction of 
F0 and eventually passes this point (figure 4) . 

At the new equilibrium, the economy will experience a higher 
rate of inflation (AB' for instance) in accord with the new rate 
of monetary expansion: 

(40) 

In thc meantime, in virtue o( the externai drain via the balance 
of payments, there will be a substitution of domestic assets for 
reserves in the monetary base, so that the domestic rate of inflation 
will rise less than the rate of expansion of domestic credit. Turning 
back to equation (39) and thinking in terms of restoring the 
economy to equilibrium, one is Ied to ask about the relative impar­
tance of adjusting the rate of inílation (internai drain) and the 
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Figure 5 
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deficit (externai drain) . ln other words, to what point should 
the real money supply be adjusted through the nominal supply, 
and to what point through the price leve!? To answer this question, 
three factors must be taken into account: the degree of openness 
of the economy, the velocity of adjustment of the domestic rate of 
inflation to excess demand, and the velocity of adjustment of ex­
pectations concerning inflation. 

The degree of openness of the economy, measured by the share 
of tradables in total expenditures, is importam because it shows 
how the excess demand generated by domestic credit policy will be 
divided between tradables and nontradables. The higher the degree 
of openness, the greater the extent to which the adjusunent will 
be directed to the balance of payments and the nominal quantity of 
money. The velocity of adjustment of the rate of infla1ion, repre­
sented by A, indicates how soon excess domestic demand will raise 
inflation and subsequently erode the real flow of credit and money. 
The higher this velocity, the greater the degree to which lhe adjust­
ment should affect the price leve]. Finally, since the rale of inflation 
is partly conditioned by expec1a1ions, equation (17a) makes it 
clear that the extent to which the adjustment affects the price 
levei will also depend on the pace at which these expectatiom 
change. 

An important implication of the above is that, unlike the 
quantitative theory models for closed economies, our model for an 
open economy does not require that the path of inflation overshoot 
its new equilibrium levei during the adjustment period. This will 
depend, instead, on the relative importance of the balance-of­
payments adjustment. In addition, since the priva te sector has 
another means of adjusting its real money supply, an open economy 
may reach its new quasi-equilibrium in less time. Two typical 
paths of inflation are depicted in figure 5. Path A is what ought 
to be expected in a closed economy: thc larger part of the curve 
is over the new equilibrium levei x,. 28 This could but will not 
necessarily be the case in an open economy. If the externai drain 
is sufficient, the path could be B ar anywhere between A and B, 
with the rate oE inflation approaching the new equilibrium asymp­
totically. This second equilibrium will be lower than that corres­
ponding to the new rate oE expansion of domestic credit, i. e. 
(1 - e,) µr . The only restriction is that the real money supply 
will now b: • smaller, as indicated 'by the area beneath curve m/m 
being larger than the part above it. 

21 This is being diuegarded duc: to thc: lact lhat in a clo.5cd c:conomy thf' 
c:quilibrium ntc: of inílation is on�r r,. 
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Another salient feature oE an indexed exchange rate is that it 
shelters the domestic economy from monetary disturbances from 
abroad which are reílected in changes in the international rate of 
inflation. Any alteration in this rate (represen ted here by thc 
rate of inílation on tradables) is automatically countered by a 
change of the sarne magnitude in the rate of devaluation. Thus, the 
indexing procedure analyzed protects the economy from monetary 
shocks of externai origin. as well as from internally-generated dis­
turbances and the accompanying distortions in the allocation of 
factors and resources between the domestic and international sectors. 

If an economy rcfuses to accept the discipline of a fixed ex­
change rate and align its rate of inflation with the world rate, 
an indexed exchange system may be preferable to a fixed or flexible 
system. NoneLheless, given the limitations of indexing itself, it 
should be borne in mind that the model presented is purely mone­
tary. Nothing can keep real changes, whether indepcndent or induced, 
from altering the equilibrium relative price (Wo) . Even if the 
monetary authorities initially set this price at the equilibrium leve], 
how will they respand to a real change that permanently modifies 
it? This appears to be one of the major problems in any indexing 
scheme - how to reconcile it to relative price changes that are 
essentially equilibrating. 

To illustrate this problem, suppose that demand turns in favor 
of tradables, so that curves ZN and ZT shift downward to establish 
a new equilibrium relative price W, < W, (figure 4) . This will 
generate a balance-of-payments deficit and deflationary pressure on 
the domestic market. However, since indexation will prevent W 0 
from changing, the disequilibrium will tend to persist. As a result, 
curve F will keep shifting to the left as long as the deficit exists, 
an the adjustmen_t will be made at a higher real interest rate but 
with insufficient global absorption. Eventually, the balance of trade 
will momentarily reach equilibrium at point L, but since the defla­
tionary trend will continue in the system, point L will not be 
maintained. Whereas deflationary pressure will force the economy 
to the leEt of L, the surplus will push it to the right. Thus, in 
the absence of other measures, the economy will fluctuate around L 
or move to the Ieft indefinitely. 24 

2, On the one hand, il the monetary authoritie1 try to halt the deílationary 
trend by expanding credit, the economy may 1hift to point M, but with a 
deficit in the balance of paymenu. There will continue to be an incon■i■tency 
between internai and externai equilibrium. and a 1top-go monet:ary policy m:ay 
be adopted. On the other hand, it may prove possible to &olve the problem 
via trade policy (forcing the relative pria down by erecting a tr:ade barrier, 
for in.stance) . However, this involvu instrumenu tbat have no relation to 
indaatioo. 
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Unless indexation is temporarily abandoned in arder to allow for 
the downward adjustment of W, it will be impossible to simultane­
ously achieve balance-of-payments and domestic equilibrium. This 
inconsistency underlines the fact that, in a general-equilibrium 
system, setting a relative price out of equilibrium prevents the system 
as a whole from reaching equi1ibrium. Whereas a fixcd exchange 
rate stabilizes the price of tradables (the exchange rate) and ]caves 
that of nontradables free to adjust, a flexible rate sets the price of 
nontradables and leaves that of tradables (the exchange rate) free 
to adjust. Hence, both systems stabilize an absolute price (or its 
rate of change) which is a nominal magnitude. ln contrast, an 
indexed rate sets a relative price, and is therefore subject to problems 
in case of real changes . 

ln sum, the analysis suggests that an indexed • exchange rate 
not only protects the system Eram both internai and externa! mone­
tary shocks, but that it probably reduces the time and costs of 
adjustment. It is characterized, however, by a rigidity in rela tive 
prices that may prevent complete equilibrium from being reached 
in the event of real change�. The subsequent policy impasse arising 
from the impossibility of using monetary instruments to attend to 
both internai and externai disequilibria may have to be overcome 
via relinquishment of the indexed rate. 

This shortcoming does not invalidate exchange indexation for 
the type of economy described. If the most important and most 
frequent disturbances to which the economy is subject are monetary 
in nature, and if the real changes are linked to structural facton 
(a hypothesis that appears to underlie many quantitative theory 

arguments), an indexed rate may be the most efficient . However, 
should real changes be frequent and significant and thercfore neces­
sitate constant changes in relative prices, the benefits of indexation 
become questionable. 
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Unplanned settlement in the Amazon 
region *

]Hn Hébette •• 

Rosa E. Acevedo Marin ••

1 - lntroduction 

This article examines certain aspects of the govcrnment policy 
related to the settlement of the Amazon. It is based on a year and 
a half of field work on settlcment, generally unplanned, along the 
Belém-Brasflia highway. The study covers 52 municípios in lhe fol­
Iowing microregions: Bragantina (Pará) , Imperatriz (Maranhão), 
(ar northern Goiás, the lower Araguaia (Goiás) , the mid-Tocan­
tins-Araguaia (Goiás) , and the municipio of Ceres (Goiás), tak.ing 
into account unplanned and occasional planned colonization in an 
area totaling 206 thousand square kilometers. The conclusions rest 
mainly on personal observation and first-hand material. Even so, 
coupled with direct and indirect (though at times more superficial) 
knowledge of other paru of the Amazon, they allow for hypothet­
ical generalizations that might serve as the basis for further debate. 

From the empirical standpoint, maximum care was taken to 
utilize the most complete data possible and to avoid drawing a 
priori conclusions. ln this respect, the major obstacle encountered 
in studies such as ours is limited access to certain sources of infor. 
mation. As a result of our efforts, we hope to have overcome some 
errors ar gaps in information :md to havc corrected some previous 
misin terpretations. 

• Thi■ 11udy was 1ponso� by 1hc Mlnlsil!rlo da Eduaçlo e Cultura;· 1hc 
Univtttidadc Fcdcr:a.l do Pari. IPEA and thc Ford Fouodalion. 

•• Unlvcnldade Federal do Pari. 
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2 - Scttlcment and land distribution 

The issue under scrutiny is gavernment palicy cancerning the settle­
ment af the Amazan, specifically the sa-called "spontaneaus" ar 
"unplanned" calonizatian alang the Belém-Brasília highway. ln 
fact, planned and unplanned settlement are not thauraughly dis­
tinct, with one characterized by autside interventian (gavernment 
ar private) and the other free thereof. The differencc refers to the 
timing and intensity of government action. Recent experience along 
the Transamazon and Belém-Brasília highways furnishes examples 
of the two types, respectively. Planned settlement, like that observed 
along the Transamazon, is marked by direct government initiative. 
Such initiative is generally taken in arder to open a new region, 
and involves choices regarding the area to be occupied (the loca­
tion, size, surveying and distribution of plots, as well as the location 
of housing), the individuais or groups to be encouraged to move 
to the region, the type of economic activites to be conducted, etc. 

ln the case af unplanned settlement, these decisions are left 
to the colonists. Outside influence becomes only gradually apparent 
and tends to be sporadic and less organized. Even so, unplanned 
settlement is subject to overall regional and national integration 
policies. Land statutes, for instance, affect the settler from the time 
he first migrates until he opts to remain at bis new destination or 
is pushed farther anward. Transpart and cammunicatians netwarks 
alsa exert an indirect impact. Other policies (e. g. land-distribution, 
agricultura!, and credit policies) have a direct influence which be­
cames increasingly evident as the ncw frantiers are integrated inta 
the national ecanomy. In this study, the focus will be on the impact 
of some af these policies on the migrant population. 

Land distribution is one of the key factors, thaugh hardly the 
single cause, underlying the problems that afflict the agricultura! 
sector. When analyzed in terms of its effects over time, it is an 
excellent indicator of the trends and eventual impact of the policies 
adapted at different paints in history. 

The land-distribution patterns in the 53 municlpios studied 
in the area af the Belém-Brasília highway vary widely Eram regian 
to region and with socia-economic background. These patterns have 
been grouped inta four classes designated as "highly cancentrated", 
"concentrated", "fragmented" and "highly fragmented". The char­
acteristics of each class are indicated in tables 1 to 5, which give 
the land-distribution figures and the correspanding Lorenz curves 
for five representativc municípios. 
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Table 1 

Rural Holdings by Size Class: Município o/ Arnguatins, Goiás, 1976 

Sizll Cln.s.� 
(Hectares) 

2 
5 

10 
25 
50 

100 
200 
500 

1 000 
2 000 
5 000 

�10 000 

Total 

< 

1-

1-

1-

1-

1-

1-

1-
1-
1-
1-

1-

2 
5 

10 
25 
50 

100 
200 
500 

1 000 
2 000 
5 000 

10 000 

Numbcr oí 
Holdings 

Total % 

3 .19 
18 1.12 
18 1.12 

181 11.27 
373 23.23 
357 22.23 
265 16.50 
244 15.19 
53 3.30 
37 2.30 
41 2.55 

4 .25 
12 .75 

l 606 100.00 

ArC!a in Siza Clnss 
(I-foctares) 

Avomge 
Total JJer % 

Holding 

3 1 .00 
64 3 .01 

140 7 .02 
3 661 20 .41 

15 482 41 1. 73
28 700 80 3.21
37 054 139 4.14
80 716 330 9.03
40.583 765 4.54
53 220 1 438 5.95

121 224 2 956 13.56
31 222 7 805 3.4g

481 912 40 159 53.91

893 990 556 100.00 

Sourcc: Instituto Nncic.nnl de Cc,Jonização e R�formn Agrária (INCflA). 
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Table 2 

Rural Holdings by Size Class: Município of Guaraí, Goiás, 1976 

Numbf!r o( Arcn in Si2e Class 

Size Class 
(Hoctares) 

2 
5 

10 
25 
50 

100 
200 
500 

1 000 
2 000 
5 000 

� 10 000 

Total 

< 

t-

1-
1-
1-
1-
1-
1-

1-
1-

1-
1-

2 
5 

10 

25 
50 

100 
200 
500 

1 000 
2 000 
5 000 

10 000 

Sourcc: INCHA. 
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Holdings (1-foctarcs) 

Avera.gt 
Total % Total per 

Holding 

o .00 o o 

o .00 o o 

4 .47 30 7 
19 2.24 371 19 
82 9.68 2 884 35 

126 14.8S 8 858 70 
235 27.74 32 727 139 
232 27.39 69 844 301 
81 9.56 55 990 091 
46 5.43 61 705 I 341 
17 2.01 55 005 3 239 
4 .47 33 247 8 311 
l . 12 18 392 Ul 392

847 100.00 339 113 400 

CURVE 

GINI COEFFICIENT . •461 

o 10 to .:so 40 ISO ao 10 eo •o 100 
NUMIIER OF HOLDINGS 1% J 

.00 

.00 
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.11 

.85 
2.61 
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20.60
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18.20
16 24

9.80
5.42

100.00 



Table 3 

Rural Holdings by Size Class: Município of Santa Iz.abel do Pará, 
Pará, 1976 

Numbcr o{ Arco. in Sizc Cln.�-; 
Holdings (Hccto.res) 

Size Class 

(I-Iecto.reR) 
Avero.ge 

< 

2 1-
5 1-

10 1-
25 1-
50 1-

100 1-
200 :-

500 1-
1 000 1-
2 000 1-

5 000 1-

�10 000 

Toto.1 

2 
5 

42 
25 
50 

100 
200 
500 

1 000 
2 000 
5 000 

10 000 

Tot:i.1 

13 
56 
42 

444 
283 
96 
46 
28 
12 

3 
2 
o 

o 

1 025 

% Toto.1 per 
Holding 

1.27 13 1 
5.4G 159 2 
4.10 2i(l 6 

43.32 8 301 18 
27.61 R 5()(j 30 
9.37 6 362 66 
4.49 6 312 137 
2.i:1 8 820 315 
1.17 8 084 673 
.29 3 327 1 109 
. 19 9 178 2 580 
.00 o o 

.00 o o 

100.00 55 338 53 

Source: INCRA.
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15.00 
15 37 
11.49 
11.41 
15.94 
14.61 

6.01 
9.36 

.00 

.00 

100.00 



Tahle 4 

Rural Holdings by Size Class: Município o/ Igarapé-Açu, Pará, 1976 

Size CIII.S!I 
(Hectares) 

< 2 
2 1- 5 
5 1- 10 

10 1- 25 

25 1- 50 
50 1- 100 

100 1- 200 
200 1- 500 
500 1- l 000

l 000 1- 2 000
2 000 t- 5 000 
5 000 1- 10 000 

�10 000 

Total 

Source: INCRA.

Number of 
Holdings 

Total % 

4 .3i 
7 .65 
g .83 

85 7.84 

703 64.85 
204 18.82 
56 5 .17 
13 1.20 
2 .18 
1 . 09 
o .00
o .00
o .00

l 804 100.00 

Aroa in Si:r.e Clc.ss 
(Hectares) 

Avemge 
Total por % 

Holding 

3 o .00
14 2 .03 
59 6 . 13 

1 701 20 3.71 
18 028 25 39.36 
11 993 58 26.18 
O !143 123 15 .16 
3 682 283 8.04 

1 446 723 3.16 
l 936 1 936 4.23 

o o .00 
o o .00 
o o .00 

45 805 42 100.00 
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Table 5 

Rural Holdings by Size Class: Município of Santa Maria do Pará, 
Pard, 1976 

Size Cla!l.!I 
(Hectares) 

< 2 
2 1- 5 
5 1- 10 

10 1- 25 
25 1- 50 
50 1- 100 

100 1- 200 
200 t- 500 
500 1- 1 000 

1 000 1- 2 000 
2 000 1- 5 000 
5 000 1- 10 000 

�10 000

Tot.a.l 

Source: INCRA. 

Number o! 
Holdings 

Total % 

o .00
7 .90 
4 .55 

20 2.74 
503 69.00 
160 21. !l5
32 4.39
3 .41 

o .00
o .00
o .00
o .00
o .oo

729 100.00 

Arca in Si1.c Clas.� 
(Hectarl!!I) 

Avcrage 
Total per 

Holdin1 

o o .00 
17 2 .06 
23 5 .09 

373 18 140 
12 758 25 47.89 
8 995 56 33.76 
3 740 116 14.04 

734 244 2.76 
o o ·ºº 

o o .00 
o o .0() 
o o ·ºº 

o o .oo 

26.640 36 100.00 

LOREN Z CURVE 

- 100 
� 
◄ •o

e 
'º◄ 

70 

•o

!10 

40 

�o 

zo 

10 

o 

GINI C0IEFFICIE"NT .210• 

10 zo !O 40 !10 10 10 10 to roo 

NUMltll OF HOLDI NC:S 1 % 1 



A município falis into the highly concentrated class if 50% of 
the land occupied belongs to holdings having one thousand or more 
hectares and to less than 20% of the property-owners. Holdings of 
over 10 thousand hectares exist, and the average is 400 hectares 
(table 1). ln the concentrated class are those municípios in which 

holdings of more than one thousand hectares account for 30 to 50% 
of the area settled, and the average size ranges from 100 to 400 
hectares (table 2) . The fragmented class includes municípios where 
75% of the landowners retaín 30 to 50% of the area occupied in 
the form of plots having 10 to 100 hectares. Less than 20% of the 
land belongs to holdings of over one thousand hectares, and the 
average size is 50 to 75 hectares (table 3). ln the highly fragmented 
class, over 50% of the land settled is distributed arnong more than 
85% of the property-holders in plots of l O to l 00 hectares. Less 
than 10% fonns part of holdings with more than one thousand 
hectares, and the average size is approximately 50 hectares (tables 
4 and 5). 

The differences in the land-distribution patterns reveal that un­
planned settlement favors the latifundio, whereas planned coloni­
zation is partial to the minifundio. Nearly all the municípios in 
Goiás and Maranhão, where unplanned settlement dominated, are 
in the highly concentrated or concentrated classes. Moreover, therc 
is a marked trend toward even larger holdings not only in the mu-
11icipios characterized by latifundia traditionally engaged in live­
stock activitiei. (which comprise the majority), but also in those 
that were practically unsettled until the sizable in-migrations of the 
la.st two decades. In contrast, most of the municípios in Bragantina 
(Pará) , as well as the município of Ceres (Goiás) , belong to the 
fragmented or highly fragmented classes. Significantly, these were 
settled under government programs. 

Despite the fact that the settlement of Bragantina goes back a 
century, the land-distribution pattern of the region has changed 
little; and unlike the trend observed in Goiás and Maranhão, until 
recently the tendency has been to divide properties among heirs 
rather than to group them into larger holdings. ln only two muni­
cípios - Bragança and São Miguel do Guamá, whose agrarian struc­
tures date from colonial times and are therefore the outcome of the 
sesmarias - are holdings of a thousand, or even 500, hectares com­
mon. 

The land-distribution patterns along the Belém-Brasília continue 
to reflect historico-institutional forces. Small family farrns are still 
the norm in areas settled under colonization schemes, and large 
holdings still the standard in regions occupied in colonial times or 
recently without specific orientation. 
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3 - Settlement and employment 

Where planned colonization has prevailed, the small plots (25-50 
hectares) have proven able to support the population only up to 
the second or third generation, when the working-age youth move to 
the urban centers . Plots of this size can do no more than offer 
new families a subsistence living. Knowing that large families are 
the rule in the rural environment (over five children per family in 
our sample), and assuming that traditional techniques continue 
to be used, the plot becomes too small in the space of a generation. 

The município of Ceres, which corresponds to an agricultura] 
colony established in 1941 in the midst of near virgin forestland, 
had 29. 5 thousand inhabitants in I 950 and 42. 8 thousand in 1960. 
However, by 1970 the figure had dropped to 39. 5 thousand, with 
t.he overall decrease being 7 .8% and the farm-population decrease 
21. 4 %  during the intercensal period. With regard to Bragantina,
the 1940 census points to such a strong clwindling of the population
that the reliability of the information is placed in doubt. While
there was certainly marked rural out-migration, return migration
to the Northeast must also be taken into account. Between 1960 and
I 970, the rural population grew only l 5. 6%. Since the natural
growth rate was considerably higher, net rural out-migration was
clearly significant. At least half of the microregional growth favored
lhe urban center of Castanhal, whose population increased 152%
over this l 0-year period. The primary sector continued to engage
the sarne number of workers in absolute terms, but its share of total
employment diminished roughly 10 % despite the fact that relatively
lew new urban job opportunities were created. This indicates that
the land is simply unable to support papulation increases under
existing technological conclitions, and that many therefore abandon
farming. This conclusion is confirmed by a questionnaire distribu­
ted in 1976 in the rural and suburban arcas of the município of
Castanhal. Of the 83 persons interviewed, 45 had first worked in
agriculture as landowners, squatters ar hired hands. Of these, in
tum, only 32 had remained in the agricultura! sector. Since four
had shifted from other actÍ\•ities to farrning, the net sectoral outflow
was around 20%.

I t must be stressed that most of thc workers in thc region merely 
survive at an extremely low economic levei. Despite government 
goals, the standard of living has not been raised, and mfficient 
health care, education and technical training have not been pro­
vided. Moreover, in both Ceres and Bragantina the plots have proven 
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too small to hold the population to the land. Relevantly, the family 
units along the Transamazon highway have been raised to 100 
hectares. 

Where unplanned settlernent was the norm, the rural exodus 
has resulted from the concentration of Iand and the expansion of 
Iatifundia. The intensive in-rnigration of the late fifties and early 
sixties has given way to out-rnigration. Between I 960 and I 970, the 
populations of 1mperatriz and the Iower Araguaia more than 
doubled, whi!e those of far northern Goiás and the mid-Tocantins­
Araguaia increased by just over 60%. Initially, free access to pre­
viously uncultivated land allowed these migrants to maintain s11b­
sistence farms. However, the Jack of effective guarantees soon led to 
these farms being overtaken by Iatifundia. 

The município of Imperatriz, for example, was essentially com­
prised of uninhabited virgin forest until the opening of the Belém­
Brasília highway. ln 1972, the private property registered by 
INCRA 1 totaled l .4 million hectares - more than the actual area
of the município (13. 4 thousand square kilometers) . Of the 3. 3 
thousand holdings listed, the 23 that had five thousand or more 
hectares accounted for 488. 6 thousand hectares and generally be­
longed to individuais from outside the region. Although the deeds 
had still not been recorded at the time, these holdings are closed 
to third parties. ln the absence of adequate measures, such concen­
tration is sometimes effected against the Iaw and even against the 
Constitution. For example, by means of false deeds, areas of over 
three thousand hectares are appropriated by foreigners without thc 
required Senate approval. Another practice is for a single owner 
to register a series of holdings of just under three thousand hectares 
each in the names of other family members. 

Besides rnak.ing the Iand inaccessible to others, the process of 
concentration frequently leads to systematic eviction of the previou� 
occupants, in most cases the original settlers. The only way to avoid 
the resulting conflicts, insecurity and deaths would be to enact and 
immediately enforce preventive measures. Although these events 
are public knowledge, it is difficult to attenuate the situation to 
the extent that the policies are influenced by those who would be 
prejudiced by changes in the current practice. As long as l 5 years 
ago, SPVEA 2 alerted policymakers to the need for guidelines and 
control measures. Thus, the above mentioned occurrences cannot 
be imputed to surprise or want of foresight, but to Jack. of planning. 

1 Instituto Nacional de Colonizaçlio e Reforma Agrária (INCRA) . 

2 Su�rln�nd,!ncia para a Valorização Econõmica da Amazõnia (SPVEA) . 
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Whether violent or pacific, the expulsion of small-scale farmen 
creates problems for them and for the region. Those forced to move 
either (1) migrate to other rural areas, (2) seek wage work on 
large holdings, generally as contracted hands, or (3) move to urban 
centers in the sarne or other regions. 

Rural-rural migration is only a solution when there is a chance 
for permanent settlement at the new destination. Otherwise it Ieads 
to chronic moves along migratory routes such as the one from the 
Itapecuru, 1\-Iearim and Pindaré valleys to the Tocantins valley 
(Imperatriz and far northern Goiás) and hence to the left bank 

of the Araguaia and the Transamazon highway. l\foreover, the cur­
rent settlers are often displaced by the new arrivals. For ali con­
cerned, migration means Ioss of land, abandonment of shelter, sale 
of livestock, payment of transport, and a period without incarne. 

For the hired hand, wage work on a cattle ranch signifies ex­
ploitation and an insecure future. He is only needed during the 
year or two tha t it takes to clear the land and plant rice, com and 
hay. Once the artificial pasture has been formed, the ranch requires 
no more than two or three herdsmen per thousand hectares, so thc 
migram is pushed his nomadic way. The agricultura! worker em­
ployed on a crop farm, a pepper plantation, or an experimental 
rubber plantation in Bragantina is in a better position. There is 
a possibility of his staying in the sarne place and of familiarizing 
himself with crops and methods that he may eventually turn to 
his own account, as observed among the pepper workers in the area 
of Tomé-Açu. This alternative would be even more attractive were 
wages to correspond to the high profits derived from rhese under­
tak.ings. 

Migration to a medium-size or large urban center is often th� 
only way to escape a nomadic life and obtain the minimum advan­
tages of modernization, such as schooling, mêdical care and public 
transportation. This explains the swelling of the towns along the 
highways. The urban population of Imperatriz, for example, climbed 
from nine thousand inhabitanl.'i in 1960 to 34. 7 thousand in 1970, 
and this figure has now more than doubled. Over the sarne period, 
the population of Araguaína rase from 2 .4 to 17. 5 thousand, that 
of Guru pi from 12. O to 24. 6 thousand, and that of Castanhal 
from J O. 2 to 25. 8 thousand inhabitants. Throughout the region, 
urban population growth has far surpassed total population growth. 
It is questionable, however, whether these numerous new arrivals 
are truly "urban" residents. They live in the outskirts where infra­
structure is minimal, social services limited, and job opportuni-
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ties insufficient (except for a few towns in Bragantina, mainly Cas­
tanhal and Capanema, where industry is better prepared to receive 
those expelled from the agricultura! sector) . 

ln the locational decisions of firms, the financial factor gen­
erally outweighs the raw-material and labor factors. The raw ma­
terial receives minimum processing in the region. Most of the rice 
grown along the Belém-Brasília, for instance, is exported unhuiled 
to Anápolis and the Center-South; timber is simply cut and shipped 
in the form of logs; part of the mallows raised in Bragantina leave 
the region completely uncured . There are exceptions. The location 
of the cernem plant in Capanema was determined by the proximity 
of limestone deposits, and the meat-processing plant in Araguafna 
makes use of local manpower. Since the rice-processing facilities in 
Gurupi utilize capital-intensive techniques, relatively few job op­
portunities exist; in arder to benefit from tax exemption and mas­
sive SUDAM fiscal incentives (Cr$ 86. 5 million), the firm had to 
be located in Amazônia Legal, but the owners chose the southern­
most site, nearest to Goiânia, where they reside and where the ad­
ministrative activities are conducted. 

The process of urbanization opens new employment opportuni­
ties, but due to Jack of skills and formal education, the rural mi­
gram is barred entry. Hence, the administrators, bankers, and mem­
bers of the liberal professions come from the capitais, and their as­
sistants from among youth with high-school educations. Typically 
urban commercial establishments (supermarkets, department stores, 
appliance and furniture shops) are staffed by derks who have com­
pleted their primary schooling. Only public works (federal, state 
or municipal) simultaneously provide opportunities for skilled, 
scmi-skilled and unskilled labor. Unfortunately, even governments 
are apt to hire outside manpower for the construction of roads, 
urban infra-structure, and public buildings. This is the case of 
the private firm contracted to maintain the Belém-Brasília highway; 
since its headquarters are located outside the region, it gives prefer­
ence to workers from other areas. 

The outcome is a low-wage, low-productivity craft and service 
sector comprised of seH-employed workers with neither fixed capital 
nor financial resources. Even when they earn wages, they do not 
enjoy social-security benefits because they do not have signed work­
ing papers. They find their customers mainly among their own in 
the suburbs and rural areas, and secondarily among the rising urban 
middle class until it organizes higher-quality capitalized service 
establishments. This transitional phase having been passed, only 
household servants continue to find regular work in the urban cen­
ters proper. Besides personal services, these low-wage tertiary workers 
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are engaged in residential construction (masons, plasterers, painters, 
carpenters, cabinetmakers), crafts (clothing and furnituremaking), 
or small-scale merchandising (stalls that sell food staples, kerosene, 
items for personal hygiene) . 

This is illustrated by the answers to the questionnaires dis­
tributed to 600 heads-of-household in Castanhal, Imperatriz and 
Araguaína. Three hundred and twenty-four first worked in agricul­
ture: 73 as landowners, 190 as squatters and 61 as hired hands, 
with the proportion of landowners being higher in Castanhal than 
in the other muncipios. At present, only 229 are engaged in agri­
culture - 204 of the original 324 plus 25 who were initially em­
ployed in other activities. Thus, 120 persons left the sector whil!! 
only 25 entered. This represents an overall net loss of 37%, dis­
tributed as follows: 29% in Castanhal, 40% in Imperatriz and 35% 
in Araguaína .  The percentages are high, and indications are that 
the trend is rising. 

The present occupations of those pushed out of agriculture are 
revealing. Fifty were engaged in commercial activities: 41 stall­
keepers. five traveling salesmcn, and one canteen owner (only three 
have achieved the higher status of operators of medium-size establish­
ments). Sixceen entered construction as masons, carpenters or as­
sistants, Five render personal sen·ices: a cook. a washenvoman, a 
guard, a shoemaker and a tailor . Fivc were chauffeurs. Only three 
of those interviewed were specialized and perhaps employed in in­
dustry: a lathe operator, a mechanic and a machinist. At the tim� 
of the survey, eight were unemployed and four were retired. 8 

Thus, the majority of these onetime agricultura! workers trans­
ferred from specialized (albeit low-productivity) activities to un­
skilled employment in an artificial, already saturated service sector. 
Under these circumstances, rural-urban migration benefits neithcr 
the individual nor society at large. The solution may lie in strength­
ening the agricultura! sector technically and !!conomically so as 
to discourage rural out-migration and balance the devclopment of 
the urban tertiary sector in the settlement regions. At the sarne 
time, industrialization via small and medium-size firms should be 
fostered. 

It is imporlant to emphasi2e that the employment situation 
describcd applies not only to those who were originally farmers, 
but to all who were interviewed. Only time will tel1 whether thc 

� Jn addition to requiring 110 •pecific <kilh, rhi, majoriry oi rhe occupationi 
li.red allow rhe individual to �1:iin his independence �nd ari, in accord wirh 1h� 
poor heahh common arnong lha.e who have worked on larmi for 20 10 �O 
yur, (mal;aria, rheurnalism, phyiical e><h�mlion) . 
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phase is passing and at the sacrifice of a single generation, or 
a lasting structural feature likely to affect the professional oppor­
tunities of the children of thc migram settlers. 

4 - The feasibility of small-scale agriculture 

Closely linked to the social questions discussed above are the eco­
nomic problems of productivity, profitability and soil protection. ln 
the Amazon region, the productivity of farming and livestock activities 
is known to be very low at both the micro- and macro-economic 
leve]s, for the individual producer and the sector as a whole. As 
already pointed out _ umil recemly, most of the holdings in the 
area crossed by the Belém-Brasília highway were either minifundia 
(subsistence firms) ar latifundia (caule ranches) , and nonproduc­
tive in either case. Over the last few years, regional agricultura) 
policy has therefore aimed to promote medium-size undertakings. 
This has been the thrust of the fiscal-incentive programs. 

There are, however, circumstances under which the small-scale 
farm is feasible. This is proven by the success of the Japanese im­
migrants, and of those who followed their steps, in planting pepper. 
Another example is provided by the truck farms located around 
the large urban centers. Gurupi, a small private settlement in the 
município of Imperatriz, managcs to send one thousand crates of 
tomatoes to Belém per week. One of the factors that makes pepper 
highly profitable is the price it commands on the international 
market. ln comrast, subsistence items are sold on the domestic 
market at prices that do not even keep pace with inflation. As a 
farmer from Bragamina observed, one trades a sack of manioc 
ílour for a kilo of coffee (ar three kilos of pepper) . 

The relative profitability of different crops is usually calculated 
on the basis of terms of trade expressed in prices. However, this 
micro-economic indicator does not reflect the social importance o[ 
individual products, and, as economic history attests, prices can 
be manipulate<l. Paradoxically, the unprofilability of subsistence 
crops is due to their forming the clietary basis of the rural popu­
lation and the greater part of the urban population. Manioc, rice 
and fruit in Belém - corn, rice and fruit in Goiás - ali are retailed 
at low prices, with the producers receiving very little and only the 
more importam intermediaries enjoying reasonable financial returns. 
ln turn. the low prices of subsistence items exert downward pres­
sure on wages in industry, commerce, administration and other ser­
vices. 
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The rising importance of small-scale agriculture, at the regional 
as well as the national levei, is indicated by the data gathered by 
Ribeiro. Whereas the share of Maranhão and Goiás in domestic 
rice production has increased, that of the states in the South and 
Center-South has decreased. At the sarne time, the quantity grown 
n the Northeast, with the exception of Bahia, has diminished. The 
share of Maranhão in domestic rice output rose from 5. 7% in 
I 960 to 8. 9% in I 970, despi te the fact that the state population 
dropped from 3. 5 to 3. 3% of the national population. Goiás, which 
produced 15. 1% of the total in 1960, answered for 16.1% by the 
end of the decade. Significantly, it is the colonization areas, speci­
fically the small farms, that are responsible for this growth in out­
put. The owners of the larger holdings generally prefer cattle 
ranching, which is more financially attractive. Over the sarne period, 
the contribution of Minas Gerais to total rice production fel) from 
19 .6 to 15 .4%. and that of São Paulo (where the popubtion grew 
twice as fast as rice production) from 19.2 to 14.0%. The farmer� 
of Rio Grande do Sul and Paraná have increasingly come to prefer 
soy and wheat, the former because of favorable international prices 
and the latter owing to government subsidies aimed at reducing 
wheat imports and stemming foreign-exchange outflows. From a 
macro-economic standpoint, the importance of subsistence crops is 
obvious, especia1ly in an economy that is developing via accelerated 
industrialization. 

Thus, until it is proven that entrepreneurs are truly interested 
in cultivating basic crops in the colonization areas, it might be best 
to support small-scale agriculture for two reasons. Firstly, what would 
happen if the increase in food production failed to accompany demo­
graphic growth during a world food crisis? Secondly, small-scale 
farmers and their families comprise an important part of the Bra­
zilian population, and from 60 to 80% in the settlement regions 
(567 thousand persons in 1970 in the five areas studied). 

An argument against the minifundia, besides their low produc­
tivity, is that they are responsible for the soil depletion so detri­
mental to agricultura! activities. Bragantina is often cited in this 
respect. However, it is not the slash-and-burn method per se that 
is prejudicial, but its being used in an area where the population 
pressure makes it unfeasible. This brings us back to the size of 
the plots, and calls for the reminder that the adequa()' of the plot 
depends on the crop. Even in Bragantina, where traditional crops 
are considered unviable, it is profitable to plant pepper on plots 
the sarne size as those distributed when the area was first settled. 
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Economic feasibility anel environmental protection therefore depend 
not on a single factor, but on a series of interrelated factors - thc 
crop itself, the technology nsed, the capital available. 

ln thc Amazon, the liability for soil and resource depletion 
ultimately rests with the outside interests that make speculative in­
vestments rather than with the small-scale farmers. These interests 
could well aHord to conduct agricultural research, but are hardly 
likely to do so given its delayed results and low returns relativc 
to industrial research. Thus, the ranchers in Paragominas, one of 
the municípios in Pará most benefited by SUDAM, comment that 
local livestock activities are a failurc anel that the pastures do not 
protect the soil - this in a region that was virgin forest 20 years ago. 

The importance of agricultura) research is stressed by Alvim, 
who points to the need for methods proper to tropical ecosystems 
(and therefore free of excessive dependence on fertilizers and other 

inputs) anel the manufacture o( equipment designed to overcome 
regional problems. He also suggests that studies be made con­
cerning the cultivation o( certain native species adapted to the poor 
soils o( the region: Brazil-nuts, guaraná, palms, pupunha, etc. At this 
point, the success of thc Japanese colony in Bragantina should be 
recalled, together with the fact that Japan has a research and train­
ing tradition. ln Brazil, likewise, the necessary steps will have to 

be taken by the government . Certain federal � and state agencies 
have moved in the right direction, but the measures adopted so far 
have been too ,veak to offset the systematic exploitation that gocs 
back more than a century, or to establish an agricultura) sector 
capable of holding thc population to the land. Among the instru­
ments used to attend to these goals are fiscal incentives and credit, 
to which we shall now turn our tliscussion. 

5 - Fiscal incentives and agricultural credit 

Any appraisal of the impact of fiscal incentives on farming· and 
livestock activities along the Belém-Brasília highway is necessarily 
discouraging. To begin with, the projects presented to SUDAM for 
approval tend to be poorly planned and to Jack the information 
required for evaluation in legal anel practical terms. Although the 
stated aim is often cattle ranching, the actual end is usually tim­
bering or land speculation. This may explain the decadence of the 
ranches in Paragominas and the disinterest of Lheir owners. 

t Jncluding IPEAN (Instituto de Pesquisa Agropecu:1ria do Norte) , now 
EMBRAPA (Empresa Bra1ileira de Pf'squisa Agropecuária), and INPA (Instituto 
Nacional de Pesquisas da Amazlinia) 
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By way of example, one project approved in 1972 was to create 
21 job opportunities - including only one for a herdsman - in an 
area of over seven thousand hectares. Although there are data avail­
able on 26 projects covering 619. 7 thousand hectares in the area 
studied, it was impossible to construct precise indices of their eco­
nomic and social profitability due to the above mentioned vagueness 
of purpose. Nevertheless, the figures are suggestive. Eleven projects 
representing a total of 216. 7 thousand hectares were to create 275 
jobs for managers, skilled workers and manual laborers, that is, one 
job per 788 hectares. As to the expected size of the herd (usually 
larger than the real size), 16 projects were to place 204.1 thousand 
head of cattle on 485. 8 thousand hectares, for an average 2. 4 head 
per hectare (artificial pastures can support one head, and natural 
pastures . 2 head, per hectare per year) . The ratio of workers to 
head of caule is therefore I :.!l.!I 1, which is more ar less what is 
observed in practice. While other jobs are created in the dearing 
and pasture-formation phases, these have the disadvantage of being 
seasonal and short-term. It should also be remembered that, besides 
providing little stable employment for the local ar regional popu­
lation, the large ranches generally evict the squatters ·who pre­
viously tilled the land. 

The speculativc nature of certain projects is further revealed 
by the large number of investors with no farming ar ranching back­
ground (engineers, lawyers, doctors, civil servants), as well as by 
the frequent :md repeated sale of holdings. 

While it is common to attribute these distortions to SUDAM � 
and IBDF 8 bureaucracy, the real issue is not red tape but the

fitness of the policies that these agencies are in charge of carrying 
out. ln other words, is the offering of subsidies and incentives to 
large enterprises (especially those from outside the regíon) the 
best way to promote the socio-economic development of the Ama­
zon? The data indicatc that the undertakings financed have inLro­
duced little capital and technology and have created few job op­
portunities. Moreover, their capital is still comprised mainly of 
land, which has been appreciated principally through speculation. 
The incentives, instead of being used to create one new job per 788 
hectares, could be directed to settling, in an equivalent area, eight 
farm-operator families employing traditional crop rotation, ar 15 
to 20 families utilizing methods based on modem inputs. ln addi­
tion, technical assistance to local farmers could be provided. 

5 SUDAM (Supetintend�ncia do Desenvolvimento da Amazlmia) is lhe regional 
development agcncy. 

ti Instituto Bruileiro de Desenvolvimento Flore1tal (IBDF) . 
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There are various credit programs in effect in the Amazon. 
The most important is PROT.ERRA,7 established in 1971 and re­
sponsible for investing an initial CrS 4. O billion. ln this region, 
the financial agents of the program are the Banco da Amazônia 
S. A. (BASA) , the Caixa Econômica Federal, and the Banco do 
Brasil (the principal institution for carrying out the financial pol­
icies related to the agricultura! sector throughout the country) . 
Although private entities can act as intermediaries between the banks 
and the clients, it is usually EMATER (ex-ABCAR) 8 that per­
forms this role, accompanying the projects from the planning stage 
and supervising the use of funds. 

PROTERRA offers credit on exceptionally attractive terms - so 
attractive that many investors prefer this program to the SUDAM 
fiscal incentives. At 7% per year, interest rates are practically ne­
gative, and some investments (e. g .  in techniques to raise produc­
tivity) are interest-free. The loans can be repaid in five to l 2 years, 
with a two-to-three year grace period . Credit can be obtained for 
ends as divcrse as the initial purchase of land, the enlargement of 
small farms, the acquisition of heavy machinery, and the moderni­
zation of rural holdings. Although the maximum is 15 thousand 
times the highest monthly minimum wage in the country, the needs 
of the small and medium-scale farmer are also foreseen. Thus, cal­
lateral is required only when the Joan is over 50 times the highest 
minimum wage, and repayment commences only after the activity 
has begun to yield returns. Unfortunately, few small and medium­
scale producers are benefited in practice. This is confirmed by the 
data relating to two centers located on the Belém-Brasflia highway . 

ln the first (table 6) , information was gathered on 49 cattle­
ranching projects which had been granted financing valued at 
Cr.$ 18. O million by February I 97 5. Only eight of the holdings had 
less than I 00 hectares, and together accounted for only 2% of the 
credit. Twenty,five were properties of more than 500 hectares; of 
these, 15 had areas o( over one thousand hectares and monopolized 
87% of the credit, worth CrS 15. 7 million and averaging more than 
Cr$ I . O million per holding. This amount was requested mainly 
for the purchase of cattle (15.9%) and construction (39.2%). It 
is common to use loans for construction since this is one way of 
raising the value of land. 

T Progr2II12 de Redistribuição de Terras e de Estfmulos à Agroindústria do 
Norte e do Nordeste (PROTERRA) . 

1 Empresa Brasileir2 de Assim�ncia Técnica e Exp2nsão Rur:il (El\fATER): 
Associ2ção Br.uileir2 de Crédito e Assistt!ncia Rural (ABCAR) . 
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The data collected in the second center (tables 7 and 8) al­
lowed for analysis of the distribution of PROTERRA funds by the 
Banco do Brasil up to early 1975, as well as identification of the 
groups benefited. The list covers 85 farming projects and 63 cattle­
ranching projects, which received, respectively, Cr-S 2. 3 million and 
Cr$ 8. 4 million. The funds granted to cattle ranchers were for the 
formation of 4. 7 thousand hectares of pastures, the purchase of 3. 5 
thousand head of caule, two pieces of hydraulic equipment and 
various other types of machinery and equipment, and the construc­
tion of 25 kilometers of roads, 155 kilometers of fencing, 26 houses, 
17 corrais, 146 troughs, 28 gates, and six dams. Clearly, an appreci­
able pan of the financing is directed to fixed investments. 

lt was possible to examine 65 of the farming projects and 56 
of the ranching projects (76% and 90% of the respective totals) in 
greater detail. OE the borrowers, 14 farmers and three stockmen 
worked plots of less than 100 hectares. Seven of the 14 farmers were 
members of a cooperative organized by the private settlement in 
which they lived; six received loans for planting tomatoes, a crop 
that was being promoted in the settlement at the time. The credit 
granted to landowners in the 100-or-less hectare class corresponded 
to only 6% of the total conceded for farming and l % of the total 
for ranching. ln the 500-and-over hectare category, there were 49 

Table 6 

Sample 1: Distribution of Crt:dit to Farming and Liuestock 
Activities by Size Class, February 1975 

Total Ar•• 
Amount oi Credil 

SI�• Cln■■ Numb.t!r of oi Holdin■• (Crll 

(Heotnru) Projerta in Clau 
cn .. ta,e■) Total ÃTIIH,ll! l)V A ,·era•e 11er 

Prajfft Bfftar• 

e 1- 1111 8 �g3 3U 076 �! 2SG 734 

100 1- 2gg 10 1 ug 671 28ll 87 12.8 387 

300 1- �1111 6 2 072 �28 00! 71 41W 207 

500 J- ggg 8 4 oe1 8,6 7M 146 128 218 

e!: 1 000 1g 117 G40 IS 6G5 3�0 828 oea ]3.'I 

Total 49 ue 308 18 C:W 331! 3118 Ol7 H2 

Souto: NAEA/UFPa, caaa atutly o[ unplanned aottlcment alona lhe Bol6m-Br111Jlia bi&l,wa,y, 1975 
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projects, but these concerned only 36 producers, since 13 simul­
taneously benefited from farming and ranching credit. Moreover, 
half went to the 15 cattlemen with holdings of one thousand or 
more hectares. One-third of ali the loans granted by the local 
branch of the Banco do Brasil went to 18 producers who were mem­
bers of four families and owners of 25 thousand hectares in the 
município. As is to be expected in a competitive system, the con­
centration of credit parallels the concentration of land, and there­
fore of incarne. 

While the bargaining power of the dominant groups is in itself 
sufficient to explain this fact, concentration is also facilitated by 
the conditions on which credit is made available. BASA, for instance, 
requires that the applicant present the title deed. ln the absencc 
of the deed, the Banco do Brasil, showing a flexibility in accord 
with the actual situation in the colonization areas, will accept a 
letter of approval from INCRA. However, few such letters are sub­
mitted to the bank due to the fact that they are given only following 
an investigation which confirms possession of the Iand and Jack of 
conflict - a prerequisite that is rarely verified. 

Another factor that makes it difficult for producers �ithout 
capital to take advantage of credit facilities is the condition on 
which the parts of the loans are released. Each part is granted only 

Table 7 

Sample 2: Di.stribution o/ Credit to Farming A.ctivities b)' 
Size Class, 1974-1975 

BiH Clu■ 
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after it has been ascertained that the previous part has been pro­
pe�ly used. This presupposes regular checks, but in the coloni­
zatton areas rhe distances and difficulty of access, especially during 
the rainy season, plus the shortage of inspectors, often hinder such 
checks. The resul ting delays in the release of funds are particularly 
detrimental to the small-scale farmers who, unlike the ranchers 
who can sometimes offer even air transport to the inspectors, have 
no way to speed up the process. . 

The stronger selective mechanisms are, however, thosc that ad­
ministratively link the interest o[ the financial intermediaries to 
those of the wealthiest clients. The intermediaries receive a set ratt! 
relative to the value of the loans: 2% for technical assistance, and 
4 to 5% to cover costs and risks. Since costs rise with the number 
but only slightly with the size of projects, intennediaries give pre­
ference to larger undertaldngs. As one of the managers of BASA 
explained, the bank is a commercial as well as a development in­
stitution, and thus owes satisfaction to its stockholders. For this 
reason, it rarely finances farming activities because they incur las­
ses. Or, in the words of an ex-ABCAR agronomist: "We are self­
financing. If we plan a small project valued at 10 thousand cru­

zeiros, we receive 200; if we design one worth a million, we charge 
20 thousand. Thus, the costs are practically the sarne." Due to this 

Table 8 

Sa.mple 2: DistTibution o/ CTedit to Liuestock Actiuities by 
Size Cla.rs, December 1974 
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profit-maximization approach, the preference (and search) for large 
projects is even further accentuated when the official intermediaries 
have to compete with private agents. One way to avoid such dis­
tortions would be to oblige intermediaries to allocate a certain 
percentage of available funds to small projects, another to me­
dium-size undertakings, and another to large enterprises. This might 
contribute to guaranteeing that loans be used as stipulated, rather 
than deflec1ed to other ends. 

6 - Conclusioru 

Two years of research among the migrant settlers along the Belém­
Brasília highway served to clarify the role and underline the social 
importance of these peasant farmers. ln the area studied, 60 to 
80% of the population depends on the primary sector. After the 
initial phase of coloniza1ion via in-migration, this proportion de­
creases while certain urban centers grow unchecked. The propor­
tion then stabilizes. Thus, even in Bragantina, approximately 65% 
of the population still depends on the sector, It goes without saying 
that so appreciable a part of the society cannot be permanently 
overlooked. 

Despite substantial rural-urban rnigration, the overall employ­
ment structure has changed only slightly. Traditional agriculture 
continues to support the rural population and to meet the greater 
part of the food requirements of the urban poor at low prices. It 
thcreby allows the rest of the primary sector to engage in activi­
ties better able to compete on the national and international mar­
kets, and provides industry and urban services with a cheap labor 
supply. For these reasons, the permanent settlement of small-scale 
fanners appears, to date, to be the best way to utilize capital in 
the form of land. Of late, however, large-scale caule ranching has 
been fostered despite its offering economic advantages neither in 
terms of thc preservation and rational use of natural resources nor 
in terms of incarne and the introduction of modem techniques 
(with a few exceptions) . 

Apparentely underlying the stimulus to cattle ranching is the 
assumption that the Amazon is an immense virgin territory that 
can be settled and economically developed within the desired time 
only through the offering of incentives to large private undertakings. 
ln following this approach, the policymakers have either been un­
aware of (or ncglected) the volume and social significance of mi­
gration, of the agricultura} manpower forced to move on by the 
progress of the latifundia. Part of this population pushes further 
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on to open new lands that will also eventually be occupied by la­
tifundia. Anothel' part, tired of this unprofitable historical role, 
move to the nearest urban centers. Here, unable to enter the regular 
labor market, they find their living in the low-wage service sector. 

This marginalization of a substantial portion of the popula­
tion is an indirect reflection of sectoral and regional national 
priorities. Since regional interests have been secondary under this 
approach, it is time that the government adopt measures specifically 
designed to improve the socio-economic conditions of the Amazon 
itself. Private outside groups are hardly likely to identify their in­
terests with those of the region. For them the Amazon is an area 
of the future, a vast reserve in which they strive to guarantee their 
rights over a still unknown potential. Since their investments are 
mainly speculative, they feel no pressure to make them truly pro­
ductive. 

It is difficult to set guidelines for regional settlement and de­
velopment, but given recent experience in the Amazon, those pro­
posed by SPVEA over 15 years ago take on renewed force. Some of 
lhe SPVEA suggestions refer to agriculture and permanent settle­
ment. Others have to do with creating opportunities in the urban 
centers. 

With respect to permanent settlement, measures ought to be 
directed to Iand distribution and the support of small and medium­
size undertakings. The land-distribution policy should guarantee 
the settler a plot suited to conducting his activities with available 
technology. He need not be granted ownership, since colonists are 
often led to sei) their land for personal or other reasons. According 
to SPVEA, it is better to concede renewable long-term or life leases. 
This system also has the a<lvantage of giving the government per­
manent contrai over the land, thereby allowing it to protect natural 
resources, redistribute plots as technical advances render smaller 
farms economically feasible, and simplify the legal formalities in 
cases of abandonment of the land or cleath of the beneficiaries. 

The economic viability of small farms depends on research, ex­
periment and technical assistance, ali of which have often been 
halted due to Jack of funds. Hence, direct credit, which is only 
available to those with sufficient capital and collateral, should be 
complemented by free services such as surveying, technical assistance 
and regular follow-up, pest and disease contrai, and the provision 
of seeds and seedlings. Some services - health and education, for 
instance - can be highly profitable in that they raise the producti­
vity of the labor force. ln the Amazon, an excellent example is the 
campaign to eradicate malaria. 
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Steps also need to be taken to raise the earnings of the small­
scale producers of basic food commoalities. Prices can be supported 
either directly ar indirectly through increasing the monetary value 
of the products (e.g. warehousing) or decreasing costs (transporta­
tion, middlemen, etc.) . 

Colonization policies should be complemented by urban employ­
ment policies. As pointed out in the SPVEA study, it is essential 
to establish industries for processing farm and livestock products. 
These might take the form of large mixed enterprises in arder that 
agro-industrial activities be vertically integrated. ln addition, more 
public works should be undertaken: local roads, urban infrastruc­
ture, schools, hospitais and health centers. Even when the con­
struction is in private hands, preference should be given to locally 
produced material and equipment and locally available manpower, 
both often disdained by outside entrepreneurs. 
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Passenger transportation 
metropolitan areas 

Josef Barat •

. 

ID 

l - lntroduction: general characteristics of private
and public transportation systems 

Recent urban transportation studies, as well as urban plans in 
general, point to significant interaction between available passenger 
services, which explain the degree of mobility of city dwellers and 
current Iand-use patterns. ln turn, the spatial allocation of urban 
activities determines which zones wiJI be predominantly residential. 
As a rule, the settlement and development of these zones is a func­
tion of ex.isting public services, especially transportation. By inte­
grating places of work and places of residence within the urban 
space, transportation contributes to the overall urban economy by 
allowing for decentralization of the labor market. 

ln fact, the basic role of transportation is to integrate the urban 
and metropolitan areas not only in terms of space, but also in 
terms of urban activities (economic, social, residential and recrea­
tional) . It also serves to consolidate the markets for the factors 
of production. Thus, the daily pendular movements to and from 
work which constitute the majority of trips in metropolitan arcas 
are to a great extent conditioned by land-use patterns. Likewise, 
since residential choices are based on existing transportation facil­
ities, these pendular movements can influence land use and future 
metropolitan dcvelopment . 1 

The modes of metropolitan transport may be grouped into the 
following systcms: ( 1) mass transportation or ra pid transit - metros, 
commuter railways, streetcars and buses, with the last two being so 

• Adviser to the president of the national bank for economic developmm1 
(Banco Nacional do Dcsenvolvimen10 Econômico - BNDE) . 

1 J. Bar:u and M. N. Batista, "Transporte Público e Programas Habitacionais," 
Pllsqui.ra t: Plani:jamllnto Et:ondmico 5 Qune 19'15) : �'15-88. 
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classed when operating at high capacity on preferential lanes or 
with rights-of-way; (2) public transport or local transit systems to 
complement the preccding, comprised of buses and minibuses; (3) 
individual transport, including private cars and taxis_ Transpor­
tation planning should strive to coordinate anel link these systems 
so that each is used at the stage for which it is best suited, that 
is, for urban, suburban or intercity trips. I-Iowever, what is often 
observed in present-day conurbations is competition between public 
and private transportation, or e\'en between the different modes 
of public transport .: 

An efficiem public transportation system offers its users regular 
integrated services and provides them with alternative schedules 
for the different stages of urban, suburban and intercity trips within 
the metropolitan area. 

Public transportation systems bring together mass transport (or 
rapid transit) modes that operate on exclusive tracks or lanes with 
rights-of-way, and complementary modes (or local transit) that use 
the regular urban road network to pick up :md distribute both 
rapid-transit users and strictly local passengers. 3 

Since mass n·ansportation systems 1·equire heavy investment in 
the initial phase, thcy are economically and financially feasible only 
where a great number of uscrs can be channeled along determined 
routes or "corridors". When the permanent facilities are used at 
capacity, they allow for gains in scale and appreciable reductions in 
the per unit costs of services . Thus, up to a ccrtain limi t, the pas­
senger /kilometer cost decreases as the number of users and/or the 
distance covered increases. This is especially true of urban or sub­
urban rail transport. 1 t should also be recalled that by reaching 
high average speeds and making few stops. mass transport modes 
allow for significant flows at short regular intervals. 1n addition, 
they offer high standards of comfort and safety. 

However, only the metropolitan conurbations - already satu­
rated by road traffic and its accompanying pollution anel conges­
tion, and with dense enough populations to guarantee the intra­
and inter-urban lines a sufficient number o( users - can bear the 
financial burdens required to construct metros, pre-metros and com­
muter railways. 

� J. l!ar:u, "Planc:jamc:nlo de: Transportc:s nas Árc:as Mc:tropolitanas," Rt:vi.1ta 
d� Admini.1lraçdc Municif,tJl 19 (Septc:mber-October 1972) : S-28. 

8 J. W. Dykc:.m:m, "Tr:antportation in Citic:1," Scit!ntific Am�rican, Sc:pt.,mbu 
196§, pp. 16!-?4. 
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ln smal1 and medium-sizc urban ccnters, thercfore, it may be 
preferable to use high-capacity bus systems with thc vehicles op­
erating at grountl levei on reservcd or right-of-way lanes. The ad­
vantage of such systems is that fixed costs are lower, operating 
procedures are simpler, and thc rcserved lanes can be used when 
necessary by othcr types of ,·ehicles at off-peak hours or on special 
occasions. Many Europcan and North American cities have, in turn, 
introduced rapid-transit characteristics into their streetcar systems 
by raising the passenger capacity of the rolling stock, eliminating 
stops, and running lines on rescrved lancs or even underground as 
a step towarcl metros (pre-metro systems) . 

Rapid tr:msit can be complcmented by local buses and mini­
buses, which presem the following advantagcs in transporting pas­
sengcrs to or from the centers where movement is concentrated: (1) 
llexibility in serving a largc number of origins and destinations; 
(2) rapid adaptation Lo chnnges in thc urban road network; (3)

lower capital expenditurcs in comparison to those required by rail 
modes; (4) better oper.it ing conditions for low- and medium-density
flows.

Sínce the cost of operatíng buses and minibuses rises with 
distance and congestion - which ultimateJy results in more current 
and potential users - this mode becomes too costly once a certain 
passengcr/kilometer levcl has been reached. For this reason, it 
should complcment mass transport by sening passengers on less 
dense, shorter routes. N onetheless, if the passengers are willing to 
pay higher fares, it. may also be used to link the metropolitan 
nucleus to the outJying towns. 

That the fixed costs of buses anel minibuses are lower than 
those of rail systems does not, however_ justify transfonning these 
vehicles, as conventionally operated, ínto the principal mode o( 
transportation in thc major metropolitan areas. As a rule, they move 
at low speed anel irregular schedulcs on the congested urban roads. 
This Ieacls to overuse, higher operating and maintenance costs, and, 
finally, to shorter duration of the vehicles themselves. There is also 
thc social cost of gas fumes and noise leveis. 

Even so, ít must be stressed, once again, that although modem 
mass transport modes can carry great numbers of passengers at sub­
stantially reduced cosls, they require massive investments in infra­
structure facilities and rolling stock. Hence, cven on high-density 
routes, buses and minibuses shouJd be transformed into a com-
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FIGURE 1 
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plementary mode only after road congestion has raised their opera­
ting costs more than proportionately to those of the rapid-transit 
alterna tive.' 

Finally, the mode that presents the greatest divergency between 
the costs to the user and the cost to society is individual transport. 
Each person who opts for individual transport may consider it 
worth bearing the subsequent operating and maintenance costs; 
but a series of such decisions may impose high costs on ali those 
who have elected this mede and on society as a whole. 

The unit costs of the three above mentioned metropolitan 
transportation modes are compared in figure 1 . These costs, mea-
11ured per passenger /kilometer, include fixed costs related to in-

4i On bigh-dcmíty routc!, hourly capacity c.an bc rai!cd by rcplacing convcn­
tional bU!C!I with busci tbat opcratc on rcscrvcd Jane! with rights-oF-way. Thc 
lattcr comprise a mau tran!portation modc wcll-suíted to thc rclatívcly scarce 
fina.noe1 of lc.u developcd countrles or region!. 
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frastructure, terminais, vehiclcs and other equipment, plus variable 
maintenance and operating costs. Depreciation and costs to the user 
in terms of time are also taken into account. 

Note that mass transportation, due to high initial fixed costs, 
is more advantageous than conventional bus transportation only 
from point X1 up to capacity overload at paint X". Furthermorc, 
adequate utilization of the scales offered by mass transportation 
systems (especially rail modes) depends on high traffic densities, 
on a fair degree of hornogeneity in the distribution of trips a]ong 
the various routes, and on better use o{ existing facilities whenever 
replacement costs are within limits that make this economically 
feasible . 5 

The use of private modes depends, in tum, on the levei and 
distribution of urban incarne. Even if the standard of living anel 
the distribution o( incarne in a given metropolitan area allow for 
at least one car per family - which is far from the case in develop­
ing countries - the congestion associated with the extensive use of 
cars makes this mode less auractive than rapid transit, and at times 
even less enticing than the conventional bus. Due to the negative 
externalities associated with its consumption in densely populated 
urban areas, the private automobile may not be considered a "free" 
service. 

ln practice, since the various modes coexist, changes do not 
occur in the absolute manner suggested by the curves in figure 1. 
Rather, shares of the total demand come to be met more adequately 
by alternative systems. New systems are constructed, existing ca­
paci ty expanded, and intermodal possibilities explored when the 
rising volume of passengers per kilometer so requires. 

Having considered the supply of metropolitan transportaúon 
services, the demand for such services should bc examined. Demand 
is understood to be the outcome of the spatial distribution of urban 
activities (work, home, shopping, recreation, school, etc.) and the 
corresponding need for trips from one place to another. Given the 
complexity of the "trip" concept, when analyzing clemand, several 
aspects must be investigated: who or what is transported, the pur­
pose of the movement, the mode used, the origin and destination 
o( the trip, and the time at which it is made (whether at peak or 
off-peak hours) . Moreover, the sarne purposes and/or the sarne pair:; 

ü J- R. Meycr, J. F. Kain and M. Wohl, "Urban Tran5por1 Cosi," in The 
Urban Transportation Problem (Cambrid�: Harvard Univcnily Prrss, 1966), 
pp. 299-ll06. 
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of ongms and <lesLinations may be served by differcnt types o( 
transportation. This must bc bornc in mind when coordinating and 
integrating Lhe severa! modes so as to render the overall metro­
politan transportation system as efficient as possible . 0 

Total demand should be estimated in such a way as to allow 
for determination of the above mentioned aspects of urban move­
ments. As a rule, field research is concluCLcd to iclenti[y origins and 
destinations anel the distribution of trips first at the traffic zone 
levei, and then at the city or metropolitan levei. Once the modal 
split of the flows has been ascertained and the trips have been 
grouped by purpose, the passenger transµortation study is com­
plete. 7 The frequencr and direction of trips clearly depends on thc 
characteristics of the specific metropolitan area: its total and active 
population, income Ie,·el and distribution, land in use, transpor­
tation supply, and traffic clensity. ln general terms, global demand 
can be expressed by a function having multiple variables: 

Y = IC + A 0 X0 + A1 X1 + Az X!!+ 

... + An-1 X,,- 1 + A.,. X,. 

where X0 to x. are independent ,..ariables related to populatior.,
socio-economic conditions, distances, etc. For example, 

X0 total population 

X, active population 

x._ 2 income per inhabitant 

x._, total land in use in metropolitan area 

X
,. 
= fleet of vehiclcs 

A0 to A. are the coefficients of the respective independent variables, 
with K being a constant that stands for the share of the value 
of Y not explained by thc variables considerecl. 

11 M. Barbier and F. Mellet, ""Detennination of Elasticities of Dernand for the 
Various Modes of Urban Passengcr Transport," working paper prepared for a 
rneeting at the Economic Research Center of the European Conferencc: of 
Tramportation Ministerb, Paris, 1971. pp. 7-8. 

7 Our exclusi-ve concem with passenger mm•emenu is not to underrate the 
importance oi freight rno-vernents in metropolitan arcas. Despi te their signiíicance 
in the coordinarion of urban and long-distancc networks, :u wcll as in the 
location of -wa�housc:1 and supply terminais, cargo mo-vemc:n11 ha-vc often been 
o-verlookcd in tran■portation ■tudies. 
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2 - The problem of congestion: the competition 
for urban road spacc 

When determining how to best utilize ex1stmg metropolitan ways, 
the major problem is congestion, and especially that due to com­
petition between the various surface modes. ln transportation eco­
nomics, traffic congestion is said to occur at the point at which the 
social costs arising from the use of ways and facilities by additional 
users exceed the private costs incurred by these sarne users. Although 
this definition is applicable to ali modes of urban transportation, 
most of the studies conducted in the developed countries refer to 
private cars. After ali, this is the dominant mode in the urban 
arcas of many of these countries, mainly the United States. Despite 
the fact that the pattern is somewhat different in the developing 
countries, it is worth examining how automobiles lead to congestion 
by way of understanding how they interfere with other surface 
modes, and particularly with buses. 8 

The trips made by car along a certain section of urban roadway 
over a given period of time (J/) may be considered a function of 
the density of cars along the section (Z) and of their average 
speed (W). 

V= V(W, Z) 

Assuming the existence of an average speed limit (W 0) and a 
maximum capacity of the road section in the form of a maximum 
den�ity reached at peak periods (Z,,, +1), the traffic flow for a given 
\'alue o[ V = V

,,, will attain its optimum then rapidly fall until the 
load capacity of the section is reached (P .,.+1) • Thus, the follow­
ing relationship can be established between the trip Oow and the 
independent variables: 

V0 = W0 Z0 

V,= W1 Z1 

■ Thc thcory that follow1 is bascd on thc conccpu presenteei by A. A. Walten, 
"The Theory and Meuurement of Privatc and Social Cosi of Highway Congestion," 
Economelrica 29 (Octobcr 1961): 676-99; M. Wohl and B. Martin, Traflic 
Systtim A.nalysis for Enginurs and Plannt:rs (Ncw York: McGraw-Hill Book 
Company, 1967), chap. 10: A. F. Schreiber, P. K. Gaton1 and R. B. Clemmcr, 
Economie1 o/ Urbon Probltims, A.n Introduction (B011on: Houghton Mifnin 
Company, 1971) , vol. 2. 
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V,.-.-. - W,.-.-. . Z,.-11 

V,.= W,.. Z,.

.·.: > W,.+ 1 and 

Zo < z, < ... < Z,,-h < ... < Z,. � ... Z,,+ 1 

For a given value o( V = V,,, the trip flow reaches its maximum, 
then quickly diminishes until the road is overloaded (V,.+1) due 
to the increase in vehicle density and the decrease in average speed. 
The capacity o[ the roa<l is therefore defined by V = V,.. 

ln fact, the value of V, which determines the capacity of thc 
road, corresponds to the maximum point of the function V =

V (W, Z) , since at this point 

av &Z 
-- = -- = O, and 
6w 6z 

atJ 6v 
dv = - dw + - dz = O and 

6w 6z 

õ'v ttv 
d� v < O, since ---;-,;-- < O, � < O

u,. º· 

As the vehicle density rises, the average speed falis, tending to 
zero at congestion when starting from a value established as the 
speed limit .. The relationship between vehicle dcnsity and average 
speed is shown in' figure 2, where it is assumed that density adjusts 
instantaneously due to its being equal along the route under con­
sideration. 

Furthermore, as the ayerage speed drops to zero, travei time 
- which is its reciprocai - tends toward infinity. Assuming that
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FIGURE 2 

RELATIONSHIP BETWEEN AVERAGE SPEED 
ANO VEHICLE OENSITY 
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trave} costs are directly propartional to travei time, it is passible 
to determine a relationship between unit costs and trip flow lcvels, 
and subsequently establish demand curves for the use of the routc 
that can be used in examining t he problem of congestion.' 

The costs and benefits (private and social) associated with thc 
use of urban roads at different times of the day are dcpicted in 
figure 3. The costs, measured in cruzeiros per kilometer, cover vehicle 
operating and maintenance expenses (including depreciation) as 
well as the value attributed to the travei time of the users. No con­
gestion is observed up to point V11 because there is not yet a dif­
ference between private and social marginal costs (PMC and SMC, 
re_spectively), which both remain at levei Y11, and because cars are
suJI able to travei at the speed limit permissible (W0). As of a 
frow higher than 1"0, however, the additional vehicles on the road 
slow down traffic. Moreover, since these additional cars obligc all 

1 l>ttre:ue1 in aver.age 1peed1 and increue1 in travei-time cous give rite 10 
�he tr.ansportation gndients that determine land-use pattems (imperfectiom 
m rou1e1, connections, etc.) . 
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FIGURE 3 
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drivers to reduce their speed, the social marginal costs come to 
exceed the private marginal costs, due to the fact that the fonner 
rise more than proportionally to the ]atter. Even so, the vehicle 
flow (trips per hour and per kilometer) wil] continue to increase 
until capacity V�. Once this point is reached, however, the number 
of trips will begin to decline in absolute terms, since, as already 
seen, lower average speeds result in higher densities. 

1n the sarne figure, the total benefits derived by users at two 
distinct pcriods are indicatcd by the curves SMB 1 and SMB 1 : (1) the 
peak hours, when the concentration of pendular home/work/home 
movements represents the highest social benefits (SMB1), and (2) 
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FIGURE 4 
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rhe off-peak hours, when shopping trips, leisure trips, etc. are made 
by fewer users at lower travel-time costs (SMB,). Although there 
is a capacity-utilization level at which the private and social mar­
ginal l>enefits are the sarne (V,,_a+k), these benefits are surpassed 
by the social marginal costs. This means that the net social benefits 
are not Lieing maximized - in other words, from the collective point 
of view the road is not being efficiently used. Efficiency would be 
reached at point V = v._�; thereafter, the social marginal cosu 
will always exceed the social marginal benefits. 

The effect of an increase in trip demand on unit costs (in­
cluding the value ascribed to travei time) and on vehicle flows is 
illustrated in figure 4. Considering that lower averagc speeds mean 
higher densities, curve VV' may be said to show the equilibrium 
relationship between unit costs and trip flows (number of vehicles) . 
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FIGURE !5 
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Maximum equilibrium will be achieved at J/ = JI,., which defines 
the capacity of Lhe roa.d, that is, the highest f)ow levei that can 
be maintained for long periods of time. Since this levei has a single 
demand curve, any increase in trip demand will diminish the flow 
and consequently raise unit costs (Cb - Ca) . 

Demand can be adjusted to supply through charges and/or sub­
sidies. ln other words, in a rnarket system, demand can be restricted, 
or the availability of goods or services decreased or increased, by 
controlling the final price to the consumer. ln the case of trans­
portation services, prices below the equilibrium price create excess 
demand and consequently result in congestion. As indicated in figure 
S, for a shift in demand from D1D1 to D1D1, the vehicle flow will 
rise from JI,. _. to J/,. despite the higher costs to the users. The 
willingness o( drivers to face congcstion means that the price levei 
is still low. 
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From the standpoint of the community as a whole, the marginal 
costs and benefits will be aligned only i[ SMC and SMB1 are equal­
ized (point V,. _11 in figure 3). This implies reducing the number 
of trips through a specific user charge. Such a charge serves to 
ration the use of the road when necessary (above point Va) so as 
to assure its efficient utilization. The user charge should vary de­
pending on the time of the day and the degree of congestion, and 
should be equal to the difference between the social and private 
marginal costs. 

Nevertheless, practical problems arise when attempting to re­
strict automobile traffic through user charges. While it is rela­
tively easy to charge tolls on expressways, it is quite difficult to 
do so on regular urban streets. ln addition, if drivers are discouraged 
from traveling on expressways at peak hours, additional users may 
seek other routes and cause congestion at other points. Moreover, 
the congestion at new points may not be sufficient to stimulate 
users to transfer to public transportation alternatives. For this reason, 
some developed countries are now studying the possibility of dis­
couraging individual transport by directly subsidizing bus train and 
metro fares. 10 

The problem of capacity overload - the result of competition 
betwcen privatc cars, taxis and buses for existing road space -
merits special attention, since it is the major hindrance to thc mo­
bility of city dwellers in the metropolitan areas of the devel.:Jping 
countries. 

For a trip between a given pair of origins and destinations (i, 1), 
there is a demand curve DD, as shown in figure 6. The cust of 
this trip is indicated at C 1, where the demand curve cresses thc 
supply curve for urban road space S1S1 .n At the cost C1, the num­
ber of trips is represented by VJ . If traffic congestion lowers the 
supply of available road space to S1S1, trips will be reduced in 
number (to V1) and made at a higher cost. The increase in travei 
costs is represented by the area C1ABCJ, which is shaded in figure 6. 

This rise in costs, which means a loss to the community in the 
form of fewer trips, can be expressed as follows: 

í::..C = (C, - C1) V1 + 1/2 (C, - C1) (V, - V1)

l::..C = 1/2 (C1 - C1) (V1 + V,) 

where AB is assumed to be a straight line. 

10 &e R. Sherm2n, "Sub1idie1 lo Relieve Urban Cange,nian," Journal aJ 
Tran,porl Ecanomie> and Policy 6. n." l (l9n!): 22-2�. 

11 It ,1,auld be re,21led 1h2t 1hi1 ,an indude1 the mane12ry value 21tribu1� 
141'.1 lr2V4f'I tim4f'. 

175 



FIGURE 8 

COST INCREASES DUETO ROAD 

SPACE CONSTRAINTS 

UNIT COST 
(Cr$/k

°

ml 

VEHICL E FLOW 
(vehlcles/hour/ km of roa d space 1 

V 

This expression, which refers to a particular set of origins and 
destinations (i, J) and a specific route, can be generalized for the 
overall urban road network: 

I: /j,C = 1/S I: (C, - C1) (V1 + V,) 
'· i ;, ; 

At this point, it is important to stress that congestion leads to 
heavy costs in terms of travei time not only for the businessmcn and 
professionals ,vho drive their own cars, but, above ali, for the 
majority of the metropolitan population, who are obliged to ride 
buses. As the roads become overloaded, buses operate at higher 
costs and lower speeds. The resulting decrease in the number of 
trips is detrimental to the urban economy as a whole. After ali, 
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though buses require less road space than private cars and taxis, 
they obviously transport more passengers per vehicle. Thus, each 
additional automobile raises the social marginal costs not only for 
other users of individual modes, but also - and more importantly 
- for users of public transportation . l!! ln fact, congestion com­
prises the outstanding limitation on the improvement o( bus ser­
vices . 13 

Also pertinent is the fact that private and public modes com­
pete mainly during the peak hours when most of the pendular 
homc/work/home movements ocrur. Since shopping and leisure 
trips are generally made at off-peak hours and present a far greater 
variety of origins and destinations anel route options, they rarely 
lead to congestion. 

Thus, it is at the peak periods, when traffic is strongly con­
centrated along the principal routes of access to the central business 
district, that car owners derive inherent price advantages. ln fact, 
in a situation in which all pay fuel and road-use taxes. the lack 
of a specific charge on pendular movements in private cars acts as 
an implicit subsidy to such movements . 14 Moreover, where indi­
vidual modes have been encouraged and rapid transit alternatives 
bypassed, car owners have further benefited from an intersectara! 
transfer, since the transportation infrastructure is built and main­
tained with funds from the public in general, including those who 
do not own cars. 1� 

It is now time to consider precisely how cars and buses com­
pete for road space in the absence o( underground rapid transit ar 
right-of-way mass transportation. 10 ln examining the way this com-

12 Thc feasibility study for the Rio de Janeiro metro revealed that in 1968 
only 9% of the road space was utilized by buses, compared 10 56% and 37% 
klr privale cars and 1axis, respectively. Furthermore, -whereas cach bus transporlcd 
an averagc 29. 8 passcngers, cars carried an averagc I. 7 and taxis only I. 1. 
13 W. L. Hendcnon and L. C. Ledebur, Urban Economia: Procl!ul!s and 
Probll!mS (New York: John Wiley and Sons, lnc., 1972) . ln the industrialized 
countries, thi, mi,asure.1 t:ilcen to relieve thc conge11ion that hinders lhe improve• 
ment of bus services include: (1) exclusive Ianes for buses on expressways 
and highways. and (2) rights-0f-way for buscs on the main arteries of mi,tropolitan 
areu (guaranteed by signals at major inlcrsections) . 

H D. Netzer, Economics and Urban Probll!ms: DiagnOSl!S and Prl!scriptions 
(Ni,w York: Basic Books, Inc., 1970) , pp. 141-44. 

IB An example of such nansfcrs is provided by the fact 1hat buscs are not 
allowcd 10 use tunncls, elevatcd roads or exprcssways in Rio de Janeiro. See 
J. Barat, "Transporte e Ecologia," Revista dl! A.dminislração Municipal, n.0 ll9 

Uuly-August 1973): 19-!14. 

H ln Brazil, there are only two cxamples of underground mass tr:insportation 
systems. Only Silo Paulo has a metro line in opera1ion, and in Rio de Janeiro 
I.Jle priority line is now being construc1ed. 
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petition affects the spatial organization of metropolitan areas, it 
should be borne in mind that, in developing countries, public 
transportation has long been neglected as an instrument for fostering 
rational urban growth and land-use patterns_ 

Bus franchises are granted in a laissez-faire atmosphere that is 
hardly conducive to social efficiency, and services come to be pro­
vided at private costs (incurred by the owners of the Iines and 
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theoretically covered by passenger fares) that differ from the so­
cial costs. The latter take the form oE substantial negative c:xter­
nalities: excessive noise, air pollution, inadequate use of road anti 
terminal space. Furthermore, the rising trip demand is met through 
overutilization of vehicle capacity or through fare and tax devices 
that are actually disguised subsidies to the franchise holders (high 
depreciation rates, faulty maintenance inspection, lack of speed­
limit enforcement, etc.). 

Thus, it is from the stand point of social efficiency that the 
equilibrium situations presented in figure 7 should be compared. 
These situations refer to the meeting of passenger demand by pri­
vate cars17 and public buses at peak (pendular movements) and 
off-peak (non-pendular movements) periods along given sections of 
principal urban routes on which the two types oE vehicles circulate 
simultaneously. The suppositions that underlie this figure are the 
sarne as those implicit in figure 3: (1) as of a certain passenger 
volume, market imperfections lead to differences between privatc 
and social costs; (2) the benefit curves reílect the marginal value of 
services to their users; (3) prices are in equilibrium when social 
marginal costs equal social marginal benefits; 18 (4) disequilibria 
mean socially inefficient provision of services, and should be cor­
rected through governmen t in tervention. 

Nonetheless, it must be emphasized that, in this analysis, equi­
librium situations based on social marginal costs and benefits are 
meant to serve as no more than a point of reference for designing 
fare and charge systcms aimed at the better use of funds and road 
infrastructure. 10 Examination of price policy alternatives, or of the 
merits of policies based on marginal costs, are therefore beyond the 
scope of this study, especially considering the complexity of the 
issue when it includes intermodal complementarity and substitu­
tion, to say nothing of aspects related to the redistribution of in­
come. 2° 

17 For the sake of simplification, taxis are classified :u "private cars" despite 
the fact that they comprise a public transpor1a1ion modc. li is assumcd that 
they do not contribute to congcstion off the main toad network. 

18 Extemalities are gencra1ed as of the volume of services consumcd when 
lhe priccs of thcse services correspond 10 their value to the communi1y. 

19 W. Vickrcy, "Some Jmplications of Marginal Cost Pricing for Public Utili­
ties," � merican Economit: Review, Supplemenl 45, n.0 2 (1955): 605-620. 

20 Many English and American writcrs (including Vickrey, p. 606) contend 
that charges based on marginal cos1s 10 lhe uscr of urban roads would be 
regressive if viewcd as taxes. While 1he argument may be valid in countries 
wherc most surface trips are by car, imposing marginal charges on drivers would 
have progressive effects in Brazil. 
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ln figure 7, the passenger flow (in millions of passengers/day, 
for example) is represented on the horizontal axis, and the costs 
ar prices (cruzeiro.s/passenger /day) are shown on lhe vertical axis. 
With respect to non-pendular movements, equilibrium occurs for 
cars and buses at points D and F, respectively. Buses obviously carry 
,more passengers than cars (Q3 > Q,) . Curves (SMB) N1 and 
(SMC) N intersect at a price lev.el lower than curves (SMB) A1 and 
(SMC) A; hence, P3 < P1• 

There are certain volumes of passengers for which buses, like 
cars, have the sarne private and social marginal costs (between Q0 

and Q3). This means that returns to scale vary for this mode of 
public transportation. 

ln absolute terms, the social value of bus services is higher 
than that of individual transport, 21 and marginal decreases are less 
abrupt. Nonetheless, up to flow level Q0 the private costs of bus 
services exceed their social costs for two reasons. First, it is not in 
the interest of franchise holders to operate lines with few passengers. 
Second, in the absence of congestion, individual transport is more 
attractive to the users. 22 

Thus, from the standpoint of the community, for non-pendular 
movements, equilibrium F (buses) is preferable to equilibrium D

(cars) because a larger volume of passengers is transported at a 
lower social cost - which means lower prices for the users. Assuming 
that buses attend non-pendular demand only as of point Q0, thc 
net social benefits resulting from their operation will be represented 
by area BCGIF, while those associated with cars will be indicated 
by the triangle BAD (SscGJP > SnAD) . 23 When more nonpendular 
passengers are transported by bus than by car (Q 0Q3 > O?i) ,21 

therefore, the former mode offers relatively greater social advantages 
than the latter (P3 < P1) . 2ií Moreover, provided there is no con-

21 By way of simplilica1ion, it is assumcd th::it the social marginal bcnefit 
curve coincides with the demand curve. Thi.s implics that buses can serve 
more passengeu, and that their peak capacity will bc rcached more slowly. 
22 This is the case in the smaller American cities, wherc buscs are left 10 
students and the clderly. Although the sarne pattem is to an cxtent obscrved in 
the Centcr-South region of Brazil, lhe markcd socio-cconomic diHerentials 
gencrally make the bus the principal mode of transportation for those in the 
lower incarne brackets. 
23 It is ob\liously being assumed that lhe car is superior to thc bus for 
salisfying demand OQ,. Indced, the curve (SMB) A, is higher than (SMB) N, 
up 10 point D. ln tcnns of net licnelits, the arca TP,A.B is largcr than VSCB. 
2t This is, and will long continue to be 1he case in lhe developing countries, 
where lhe absolute le\lels and lhe concentration in the distribution of urban 
income preclude car ownership on the American or even the Europl!an scale. 
2a Note that for a volume bl!low Q., (Q,.,) and a range Q.,Q, . ., both private 
anil social cosi.! drop to levei P,.1• This widens thc dif(erence between the cosu 
usociatl!d wilh buses and cars, because P, - (P,.1) < P, - P,. 
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gestion on the main road network, the circulation of cars will not
restrict the mobility of bus passengers, and the mere difference in 
private marginal costs will assure rational utilization of the prin­
ci pai routes. 

It is for pendular movements, however, that buses offer truly
marked social advantages. The sarne type of analysis made for points
D and F can now be made for L and N, which represent the equi­
librium situations for cars and buses, respectively, in the transpor­
tation of pendular passengers at peak periods. lt should be noted
from the outset that the position at which curve (SMB)Nu crosses
(SMC) N, compared to that at which curve (SMB) A rr crosses
(SMC) A, underlines the above mentioned disparity between the 

social marginal costs of using cars and buses for flows from Qi to
Q3, since P1 - P, > Pi - P�. 

Assuming that the principal routes become congested at a daily
passenger flow Q.iQ1 for cars and at QlQ� for buses, the net benefits
of the two modes of transportation will be indicated by the areas
KK'DL and MM'FN, respectively, with the latter being greater . 28 

Furthermore, since the difference between private and social
marginal costs is greater for cars than for buses, and since the social
value of the services provided by the former diminishes more quickly
than that of the services rendered by the latter, an increase m

(beyond equilibrium Q1 and Q3) in the volume of passengers will
involve higher social lasses if these additional users are transported
by car than if they are conveyed by bus. 27 Hence, the shaded area
L.HH" is larger than the shaded area NRR".

Because the cost differential widens faster for cars ( ��,' >

> i:: ) , if more passengers are transported by this mode, the main

road network will be overloaded sooner. Hence, if an additional
demand m is satisfied by cars, the flow capacity will be reached al
Q1 +m· ln contrast, if an additional demand m + n is served by
buses, flow capacity may not be attained until, Iet us say, QHm+,.·
This is explained by the fact that, since the average number of
passengers per car is lower than the average number per bus, the

!.'O Transforma1ion of lhcse figures inlo triangles via lineariza1ion of lhe intervals 
DL and FN of lhe curves (Sl\fC) A and (SMC) N is basl!d on 1he hypo1hesis 
1ha1 Ih!! hcight of 1riangll! MFN (M"N) more 1han ofücts 1he base of 1riangll! 
KDL (KD) . ln other words, lhe incrl!aSI! in thl! volume of paul!ngl!rs transporled 
by bus Q..Q1, which is largcr 1han Ih!! incrl!asc jn thc volurnl! carricd by car Q,Q., 
mor!! lhan overweigru lhe high inilial bencfits dl!rivcd from lhe use of cars a1 Q,. 
27 Note that two basic premises undl!rlil! thl! subsequ�nl reasoning: compared 
10 bus transporlation, thl!re is a gre:uer difíl!rence be!Wl!l!n the privai!! and social 
marg inal costs of driving cars, and lhe social valul! of lhl! lalll!r drops mor!! 
sharply due lo congcstion. 
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use of cars for pendular movements results in higher traffic densities 
(vehicles/km) and higher total flows (vehicles/day /km) . 

Finally, when comparing the net benefits arising from the utili­
zation of cars and buses, the high degree of interdependence between 
these benefits cannot be overlooked. For example, better bus services 
(higher safety and comfort standards, regular service at frequent 
intervals, preferential lanes and rights-of-way) can make a significant 
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contribution to relieving congestion by attracting some car users to 
public transportation and conscquently increasing the benefits for 
those who still choose to travei by automobile. 

Having analyzed the costs and benefits of car and bus services 
separately, let us now examine those of a consolidated road trans­
portation system, together with the advantages and disadvantages 
of such a systern in comparasion with a rapid transit system that does 
not operate on the main surface routes. 

The equilibrium situations for a consolidated car-bus system, 
relative 10 non-pendular movements (situation /, point A) anel pen­
dular movements (situation II, point B), are shown in figure 8. 
On the horizontal axis, section OQt corresponds to thc passenger 
flow on the main road network at off-peak hours, while Q1 Qs repre­
sents the increase in the flow at peak hours. Although costs are 
higher at the peak periods, net social benefits are derived. 

The reference prices for the two situations are P1 and P1 , respec­
tively. P, reflects a market situation created by an implicit incentive 
to raise the flow levei from � to Q�- This leads to inefficient use 
of the major routes, beca use the passenger flow exceeds the socially 
desirable level. Finally, Q, stands for maxirnum utilization of cxisting 
road space. Beyond this point, capacity overload will occur, and 
the passenger flow will rise at unbearably high social marginal costs. 
At this point, it will become necessary to expand the capacity o( 
the main road network. 

This is what happens in situation III, where capacity is expanded 
through the widening of streets and avenues, together with the 
construction of elevated roads and expressways. Although the mar­
ginal benefit curve shifls in response to the eased traffic conditions, 
the private and social marginal costs rise at a much faster pace. ln 
fact, the curve (SMC) A1114-N111 slopes toward a variation 8 relative 
to (SMC) A u+Nu, while this relative variation is represented by p 
for the curve (PMC) Aw+N111, and 8 > p

ln situation III, the marginal costs to the cornrnunity rise 
sharply because wider streets, elevated roads and expressways spoil 
the urban lanclscape, limit green spaces, and increase noise and air 
pollution. Besides exerting the5e negative effecls on the quality of 
urban living, situation Til originates from a point where the princi­
pal road network is already used inefficiently. That is, the curve 
(SMB) A m+Nrrr crosses only (PMC) A111+Nm (point C), and 
not the social marginal cost curve. This signifies that at Q,, when 
road space is being fully utilized, the market price P1 covers only 
the private cost. lt should be recalled that in situalion II their price 
leve! represen ted social efficiency. 

From what was said about situation II (pendular movements at 
peak hours), it is clear that in situation III, increases in peak-hour 
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flows (Q,[H1c) will always be subject to congestion. Thus, situation 
III merely transfers capacity overload to a relatively near future, 
with the precise date depending on the volume of passengers Q,H· 

However, if funds were channeled toward situation IV instead 
o[ toward situation III - that is, in the direction of underground 
rapid transit, for example, rather than road solutions - a great part 
of the clemancl for pendular movements would be shifted away from 
surface modes to the new system, and thereby enhance the mobility 
of city dwellers. The demand curve - and consequently the benefit 
curve - would shift to position (SMB) A,v+N,v and cross curve 
(SMC) A 1v+N1v at point D, reflecting a total flow of car and bus 
passengers equal to Q,_1 at reference price P1 _1, This flow is not
only substantially lower than the equilibrium flow of pendular 
movements on surface routes, but even leaves surplus road space. �, 
Situation IV therefore represents an integrated transportation system 
in which the various modes (cars, buses and metros 2º) are put to 
best use in arder to meet the demand for different volumes of daily 
passenger flows and different types of trips. 

3 - Conclusion: transportation systems and the spatial 
organization of metropolitan areas 

As emphasizecl throughout this study, transportation systems exert 
a significant impact on metropolitan growth and urban land-use 
patterns. The comparative social advantages of the alterna.tive modes 
listed in table l are graphically depicted in figure 9. Since the 
horizontal axis (Q) now stands for the daily passenger flow per 
kilometer, increases in O can be attributed to increases in the volume 
of passengers per day, in the average distances traveled, or in both. 
Thus, the characteristics of the various transport systems can be 
related to different land-use patterns. 

ln situations 1 and II, cars and buses use an uncongested main 
road network to link an infinite number of origins and destinations, 
thereby offering maximum accessibility. The dense network, utilized 
at relatively low social marginal costs, is highly efficicnt for non­
pendular trips. However, if the main road network serves the central 
areas better than the metropolitan periphery, there ,vil! be only 
limited dispersion of retail commerce, personal services and recreation­
al activities beyond the central business district . New business 
districts may evcn appear within the metropolitan center. ln contrast, 

28 Even considering lhe lower privale marginal costs in situation IV, it may 
be advisable to continue imposing charges on private users (:u the price levei P, 
of situation II) in arder to reducc the attractiveness of priv:11e modes relative 
to undergTound mass transportation. 

211 Com muter trains might also be included. 
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Table l 

Comparative Social A.dvantages of Four Transportation Systems and of Potential Intermodal Sclzemej 

Situation 
Transporla tion Dcscription of 

Modo I nf ro.s t ruc twe 

I Cars Denso network 

II Cars and buscs Denso network 

III Cars and busoo Denso notwork 

III-A Cara and hll.Ses Congostcd donse 

network 

IV 1\lass rail Rarefied or linear 

transport network 

IV-A Co.rs, busos 11nd Complomentarity 

mass ro.il transport betwocn long-dis-

to.nco linear traffic 

and local tro.ffic 

IV-B Mass ro.il Congestcd rarcfied 

tro.nsport or linear nctwork 

Type of 
Movement 

Non-pendular 

Non-pendular 

Pendular 

Pendular 

Pendular 

Pendular 

Pond1,lo.r 

Social Marginal Costs 
and Benefüs 

(Sllf B)I rmd (SllfC)l 

(SMB)II and (SMC)Il 

(SMB)III and (SMC)lll 

up to Q. 

(SMB)lll and (SMC)lll 

above Q. 

(SllfB)IV 11nd (SMC)TV 

botwcen Q. and Q., 

(SMB)IV nnd (Sl\lC)IV 

betwcen Q.-, 11nd Q., 

(SMB)lll' and (SMC)Ill, 

bctwcen Qi and O.-, 

(SMB)IV and (SMC)IV 

above Q., 

Not Marginal 
Bencíit (Area) 

JP.A 

ABG 

PCB 

Loss 

IEI' 

HEIJ' + F'DB 

Loss 



FIGURE 9 

COMPARATIVE SOCIAL ADVANTAGES OF INTERMODAL TRANSPORTATION SYSTEMS 
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if the densc network covers the whole metropolitan area, it will 
favor the type of widespread dispersion observed in the United 
States. 30 

ln situation III, pendular trips are macle along the sarne dense 
network, but at higher marginal costs to the community due to the 
larger number of vehicles in circulation. Even so, the system is stiJl 
efficient. As in situations I and II, however, if there is readier access 
to the central areas than to the metropolitan periphery, the tendency 
toward limited dispersion will be reinforced because the trend will 
be extended to housing, as well as to secondary and tertiary activi­
ties . 31 1n situation III, efficient utilization of existing road space 
(and consequently the extensive use of intra-urban areas) is limited 

by Qr, As of this point, H there is no support from mass linear 
modes (commuter trains) or rarefied networks (metros), additional 
passenger movements will be made at a net loss to the community. 

Between points Q. and QH1 (situation III-A), congestion can­
ce]s the possibilities that a dense road network offers for urban dis­
persion, if it is assumed that access to the peripheral areas is limited. 
The outcome will bc funher concentration in the central areas, 
where real esta te prices wil! rise wiLh traffic congestion. This panly 
explains the recent patterns of metropolitan expansion in Brazil. 
On the one hand, those in the middle and upper incarne hrackets 
are willing to face high housing costs (paying more per square meter 
and living in smaller apartments in densely populated areas) in order 
to avoid thc friction due to inefficient transportation and to take 
advantage of the public and private services that are progressively 
favoring the central areas. 3

:i On the other hand, those in the lower 

ao Thc rol!! of transportation S)'Stl!ms in determining thc spatial :ispcclS of 
me1ropoli1:rn growth i• emph:isiud by American writ•n . See, for innance, 
A. 2. Gu11emberg, "Urban !ltructure :ind U,ban Grnwth," Joumal a/ 1111: 
Am,erican lnslilul• aJ Plann,ers, 1960, pp. 104-110. 

Non•theles.,, gi"en lhe fact 1ha1 g-row1h is a continucus proc�s. no stricl 
cau,,-and-cffcct rcla1ionship c:m he eslablished betwe•n lhe n:iilability and 
efficiency of tr:inspOY!alian services and land-us, pall•ms. lt •hould a Isa b• 
bornc in mind th:it lhe •ffect oi a dense rnad network varies wi1h u,ban size. 
ln a city of ane hundred thcusand inhabirants, for l!l<ample, such a network 
might lead lo an additianal canantralion of activitie. in lhe central z,mi,s. 
While lhe sarni, might happen in a metropolis of two million, lhe nel outcome 11 

more likely ta b• a disp•rsicn of acli"ilics. 

81 An inlercsting hislorical point is that, until they wne substitutcd by 
buSl's, slreclcau conlributcd la dispening activiti•s and la lacilitaling accr,ss 
10 lhe cenre, ci1y in Rio de Janeiro. 

U It is predsely Ih" "nviromnemal a11r:ic1ian and grawing concen1ra1ion af 
,ervices in arcas inhabited by thi, w"ll-to-da 1ha1 has led 10 real estale speculalion. 
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incarne groups are obliged to live in the peripheral areas, where 
both housing and transportation (commuter trains 83) are cheaper. 84 

The slums located in central areas are something of an exception to 
this patlern, frequently acting as the first locational choices of the 
poorest migrants in arder to eliminate transportation costs. 

For pendular flows above Q., the mobility of those who reside 
in the peripheral areas can be guaranteed, and the rational use of 
land in the central areas assured, only in the presence of efficient 
mass rail transportation. Such a system, basically linear in design, 
can meet a demand up to flow levei Q1 at a relatively gradual rise 
in social marginal costs. More distant points can be reached at lower 
costs, since traffic is channeled along corridors that link high loading/ 
unloading sites. ln tum, new residential and employment centers 
can be established, and the supply of urban space expanded as the 
metropolitan limits push outward. 

Considering that part of the pendular How shifts from cars and 
buscs to the mass transportation system, for services Qi --,Q�, the net 
social bcnefits resulting from adoption of the latter alternative will 
rise from u-iangle IEI' to triangle HEH'. Despite the reduction in 
the net benefits derived from situation 11 (the curve drops to FDB), 
the fact that the triangular arca HEH' is larger than the quadrilater­
al arca FCDF' indicates that this loss is largely offset. Furthermore, 
in an integrated system in which metro (and/or pre-metro) and 
commuter lrain services complement car and bus services, the net 
social benefits related to pendular movements are actually represented 
by the sum of the areas of HEH' and F' DB. This type of system 
(designated IV-A in table l and figure 9) allows for dispersion not 

merely at the intra-urban levei as in situations 1, li and Ili, but on 
the metropolitan scale. 

It may therefore be concluded that, whcn the outer rings of a 
metropolitan area are deprived of infrastruture in general and trans­
portation services in particular, the emphasis on conventional road 
transportation solutions will further aggravate the metropolitan 
center/periphery duality. Even the differences between 20nes within 
the metropolitan center may be magnified, since varying degrees 
of traffic congestion make some areas more amenable than others. 

aa ln Bnzil, de1eriorating rail senices oflen oblige lhe poor to travei by bus 
at a significant dlsadvanrage, given the íact tha1 costs rise with increascs in 
lhe volume of pas.s�gers lransported per kilometer by 1hí1 mode. 

H Due to socio-cconomíc dualism, in the developing countries, 1he poor have 
little chance lo talr:e advanuge oi lhe trade-01f betwcen living spacc (housing 
cosu) and acceuibility (nansportation cosu) . 
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This vicious circle can be broken only through the introduction 
of rail or non-conventional bus solutions that allow for gains in scale 
along high-density corridors. Such solutions should be dcsigned to 
promote rational metropolitan growth via decentralization, which can 
be achieved by integrating mass transportation with new employ­
ment poles and thereby inducing far-reaching changes in metropoli­
tan locational patterns. 
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A mixed-integer programming model for 
the Brazilian cement industry * 

Christine Ann Assis • • 

1 - lntroduction 

Most planning for the installation of new industrial plants is done 
by examining each project separately. Future demand for the product 
is projected, and the cost structure of the plant is analyzed to see if 
the project is viable. From the point of view of the national economy, 
this method has severa! faults. First, it isolates the project for one 
plane without studying demand and supply for the entire sector. 
Second, no account is taken of demand and supply conditions for 
intermediate products. Third, traditional methods of evaluation 
permit considering only one scale plant at a time. Fourth, such 
methods exclude dynamic planning which covers changes in the 
relevant variables over time. ln ali, traditional methods do not look 
at the trade-offs among timing, scale, and locations for the whole 
sector, and because of this may not minimize costs for the sector 
over the long run. 

ln arder to correct these problems, this study develops a mathe­
matical programming model in which total costs of investment, 
production, transportation, importing and exporting are minimi2ed 

• This arciclc was 1akcn from lhe auchor's Ph.D. thesis by the same tidc
(Thc Johns Hopkins Univcnity, May 1977) . The aulhor would likc to thank 

her advi5cn, Dn. Bela Balassa and Charles Mallar, for thcir commcnts and
criticism. Thanks are also duc to Mr. Ardy Stoutjesdijk and Mr. Alcxandcr 
l'\'1ccraus of 1hc Dcvclopmcnt Rcsc:irch Center (lntem:itional B:mk for Reconstruc­
tion and Dcvelopment) and to the Center for thc use of their computcr for 
the cstimation of the modcl. Thc author .also thanks D r. Clovis de Faro, 
IPEA/INPES, for his comments on an carlicr vcnion of this papcr. 
0 Assistant Profcs.sor, Dcpartment of Industrial Enginecring, Pontiffcia Uni• 
venidade C atólica, Rio de Janeiro. 
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over time. The period to be analyzed is from 1976 to 1990. Economies 
of scale are assumed to exist in investment costs. Therefore, linear 
progr:1mming, in which all costs must remain constant over changes 
in scale (i . e .  proportional to output) , is not an appropriate form 
for the model. Thus, mixed-integer programming is used. ln this 
type of programrning, some variables must take on the integer values 
of zero and one, whereas other variables are allowed to be continuous. 

The model is in a general form which can he applied to any 
industry. ln order to estimate the model, thc Brazilian cement in­
dustry is chosen as an example. Various aspects of the model make 
it particularly relevant for the analy�is of this industry. The model 
allows one to examine the possibility of clinker shipment from 
limestone-abundant regions to limestone-poor regions. Clinker is the 
intermediate product from which cernem is made. lt can be shippcd 
more easily than cement since no particular care must be taken to 
keep it from getting wet and because it can be shipped in bulk. 
No clinker is currently being shipped in Brazil, but the government 
has plans to encourage such shipment. 1 The second problem which 
is particular to the cement industry is the influence of fuel oil 
prices on the total cost of cement. Fuel oi] is the most important 
input, by cost, in the manufacture of cement. Since Brazil musr 
import 80% of her oi!, the decision to produce or import cement 
must be made by valuing fuel oil at its economic cost rather than 
at the current price being paid by the cement producers. 

The remainder of this paper is divided into five sections. ln 
section 2, the specification of the model is presented. The model 
follows in section 3. A description of the data needed to estimate 
the model is found in section 4. ln section 5, the versions of the 
model and the solution proccdure are discussed. Finally, in section 
6 the conclusions are presented. 

2 - Specification of the model 

Due to the large size of the country and the Jack of a good trans­
portation system between the North and the South, the study includes 
only the latter. Eighty-five per cent of cement demand originates in 
the South, which includes nine states (Minas Gerais, Espírito Santo, 
Rio de Janeiro, São Paulo, Paraná, Santa Catarina, Rio Grande do 
Sul, Mato Grosso, Goiás) and the capital, Brasília (Distrito Federal). 
Thirty-one of a total of 42 existing locations of cement plants are 
in this region, and plants in six more locations are scheduled for 
completion by 1978. 

1 Banco Nacional do Desen\lol\limento Econômico (BNDE), Portaria 4/74, "'Crit�­
rio1 de Prioridade para o Subprograma Cimento, Programa de Imumos Dásico1." 
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The set of demand locations includes one location for each 
state and one for Brasllia. Since the Brazilian population is concen­
trated mainly in the state capitais, we will use the capitais as demand 
centers for calculating transportation costs. 

Of the 37 plant locations, 23 have been eliminated as sites for 
future expansion. Some of the sites eliminated are located in popu­
lated areas where cxpansion is restricted due to public feelings about 
pollution (e .g. the plants in Contagem, MG, and São Paulo, SP). 
Others were eliminated due to Jack of limestone for expansion at 
the site and transport cost considerations. Finally, computational 
considerations made it necessary to limit the number of expansion 
sites in order to maintain the number of integer variables at a 
reasonable levei (see section 5). 

One final product is considered: a metric ton of cernem. 
Although three types of cement are produced in Brazil (common 
portland, pozolaníc, and slag) , the user views these as perfect sub­
stitutes. Some white cernem is made by one plant, but this is used 
mainly for decorative purposes. Because production and demand are 
so small, white cement is not included in this model. Although 
18% of ali cernem shipments are made in bulk, data are not available 
to estimate separate deman<ls for cement in sacks and cement in 
bulk. 

Only one intennediate product is present in the production of 
cement. Clinker is the product which leaves the kiln. After it is 
ground with gypsum, it is called cement. Although some countries 
ship large amounts of clinker, Brazil has never shipped clinker 
among factories. We are including clinker as an intermediate product 
that can be traded among factories mainly because we feel that 
shipments of clinker to the South of Brazil, where they can be 
ground with pozolanic rock, may be a feasible alternative for in­
creasing production where Iimestone is not readily available. 

Inputs are divided into two categories: those that are solely 
domestic (limestom::, gypsum, electricity, labor, and miscellaneous 
inputs) and those that are imported (fuel oil). Some inputs do not 
include a transport cost, for example, labor and electricity. Other 
inputs are a small portion of total costs. For these, the input price 
includes the average transport cost to the plant. This is not a 
serious assumption anel greatly reduces the size of the model since 
supply sites for the inputs do not have to be included in the model. 
But for limestone and fuel oi! this assumption would not be accept• 
able. First, we would like to differentiate among plants cl.ue to their 
limestone costs. The transport cost is 50% or more of the limestone 
cost to a plant. Second, fuel oil is the most important (by cost) 
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input into maldng cement. Since fuel oil must be shipped from the 
coast, this greatly increases the costs of the plants located in the 
interior of the country. 

Each piam is divided into two productive units. The first unit 
produces clinker by using capacity in the quarry, raw-grinding and 
kiln sectors. The second makes cement by utilizing capacity in the 
clinker-grinding and shipping sectors. 

The model covers the period from 1976 to 1990. This time span 
is divided into five periods of three years each. Planned expansions 
for period one (1976-1978) are assumed to begin production as sche­
duled during that period. ln the following four periods, the decision 
to construct new plants must be made. The length of the period 
is three years since this is the approximate time needed to plan and 
construct a new cernem plant. 

Only one export market is included in the model since exports 
have never been of great importance. This market can be reached 
by shipping to the nearest port. The bound on exports will increase 
as a fixed proportion of Brazilian demand. 

3 - The model 

The objective function to be minim.ized is 

where the index t measures time periods, such that time period one 
is 1976 to 1978. There are five time periods each three years long. 

The total costs to be minimized are: capital costs (,J,11,), do­
mestic resources costs (g,,1), o-ansportation costs (g,11), import costs 
(4>,,,1) • From this sum the expart revenues (g,.,) are subtracted. 
Each cost item (4>�11 g,,1, q, ,,, q,

.,1, ti> ,t), is calculated for the midpoint 
of each period (e. g. 1977 for period one), which is assumed to be 
an average value for the period. The discount factor Õ 1 discounts 
costs to 1974 by using a formula calculated on an annual basis 
rather than on periods. The discount rate is 8% per year. 2 There­
fore � represents total com incurred from 1976 to 1990 discounted 
pn an annual basis to 1974. 

2 This nte Wa.!I chosen bccause it reílects the rate paid by Brazil on externai 
bonru during this period. For cxample, in December 1972, Brazil

. 
oHered s,s

million in externai bonds at 8.25% interest with maturity in December 1987. 
Other bonru were offered during the early 1970s with interest rates varying 
hom 7 to 8% per year. 
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The effect of economies of scale on investment costs is to cause 
these costs to increase less than proportionately as capacity (h) 
increases. ln arder to incorporate these economies of scale into the 
model, investment costs must be linearized (see section 4 for how 
this was done) . Thê result of the linearization is a fixed-charge 
function in which the fixed charge (w) represents the intercept 
of the function and the variable cost (ll) represents the slope. 

,P,i.i "" I: L tT "4 (111,,.,1 'Yrnil + 11,nil h.,,..J - t e T 
ir..l MIM 

(1) 

Set 1 is the set of plant locations, and set M is the set of plant 
sectors (ar machines) . The variable y is restricted to the values 
zero ar one. When new capacity is to be constructed (i . e., h > O), 
then the entire fixed-charge must be accrued (y = 1) . When no 
new capacity is to be constructed (h = O), then no fixed-charge 
is paid (y = O) . The capital-recovery factor (om) is used in order 
to convert capital costs into an equal stream of annual payments 
(.fiu) which is sufficient to repay the original cost (q,.t) and the 
interest payments over the period the equipment is in use. Therefore, 
the capital recovery factor is 

where 

" = t/J1c1 _ P (1 + pf m 
• ti,,. (1 + p)z m - 1 

p rate of :interest 
Z,,. = life of the investment 

When. Z,,, equals 25 years and the rate of interest is 8%, the 
value of the capital recovery factor is . 0937. 1 

Domestic resource costs are those of the domestic inputs used 
in production. 

te T 

where 

p.,,, _ price of domestic inputs pai� by plant i at time t 

d0u _ purchases of domestic inputs by plant i at time t 
C,d set of domestic inputs 

(2) 

B A ttal rate of intettst of 8% conesponds to the lending policy of BNDE: 
monetary correction plus 8%, During 197! inílation w:u at a levei that lhe 20% 
limit on monetary conection wa.s not effective, 
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Transport costs (4,,,) must be calculated for final goods, inter­
mcdiate goods, and inputs. 

where 

�" = I: 1 I: I: µcijl Xcijl + I: µ,;1 m,;1 +
,.e, i1J i•J ;eJ 

+ I: JJci1 e,;,I + l: { I: µ.,1 m.;,} +
i1I llC1 li it.l 

l'dic transport cost for one unit of product e from plant i to 
demand center j during time l 

Xc1Ji number of units of good e shipped from plant to de­
mand center j during time t 

1-LoJI transport cost for one unit of imported product e from 
the port of entry nearest the demand center j during 
time period t 

m•J• _ number of units of good e imported and shipped to de-
mand center j during period t 

transport cost for one unit of good e between plant i 
and the nearest port during time t 

eo,1 number of units of good e exported from plant i during 
period l 

m.c, number of units of good e imported by plant during 
period t 

J1<,c,,1 _ transport cost for one unit of intermediatc product from 
plant i to plant i' during period t 

X.te-, number of units of intermediate product shipped from 
plant i to plant i' in time t 

µ,eu _ transport cost from nearest domestic supply center to 
plant i in period t 
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e, set of final goods 

cm 
set of intermediate goods 

c,s, set of imported inputs 

I set of demand centers 

Import costs (</i,,.
,) are the sum of the cost of importing final 

goods, intermediate products, and inputs. 

where 

I: I: p,,,,,;1 m,;1 
,1c,,, UC., ill 

te T 

PmoJI import price of final good e during time period t

(4) 

Pmcil import price of imported inputs and intermediate products 
during period t 

Revenue from exports (</i,1) is included as 

te T (5) 

Exports include final goods and intermediates where 

P,c1 = price for exported good e during time t 

This objective function must be minimized subject to seven 
types of constraints: (l) material balance, (2) capacity, (3) market 
requirements, (4) export bounds, (5) maximum investment, (6) 
integer, and (7) non-negativity. 

JHaterial balance corzstrnints. The material balance constraints 
for final products state that production of a final good must be 
greater than or equal to domeslic shipments of the final good plus 
exports. 

CE CJ 

iel 

te T 

(6) 
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where 

ac,u the input-output coefficient for good e in process p 
at plant i during time t (a01p1 is negative for an input, 
positive for an output) 

z.u a leve! o( production of one ton in process p at plant 
i during time t 

Pc _ set of processes for plant i 

For the intermediate product clinker, net output at a clinker 
plant i plus clinker shipments from plant i' (i' + i) to plant i 
plus imports to plant i must be greater than or equal to clinker 
shipments from plant i to plant i' and clinker exports from plant i. 

e e Cm (7) 

iel 

j E, T 

By net output of clinker, we mean that produced by the plant 
which is not used in cement production_ If net output is negative, 
then interplant shipments and imports must be positive_ 

For domestic inputs, the material balance constraints state that 
purchases of these inputs must be greater than or equal to their use_ 
(The a�, are negative for inputs.) 

e e Crtl 

iel 

te T 

(8) 

For imported inputs, the material balance constraints state that 
-imports of these inputs must be greater than ar equal to their use.

198 
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e e C,p 

iel 
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. Capacity constraints. Total capacity required in each plant in 
each productive unit during each time period must he less than 
or equal to initial capacity plus the difference between capacity 
expansion (hmu) and retired capacity (s,,.11) during all previous 
periods. 

where 

lt.., initial capacity at plant i 

me M (10) 

i E I 

t E T 

y.,,11 required additions to capacity in machine m at plant 
i during time t 

b.,.., required capacity in machine m at plant i during time 
t (in tons) 

Since various plants have plans for increasing capacity in I 976 
to 1978 (our period J), it is assumed that these plans are fixed and 
will be completed on time so that they wi]] form part of effective 
capacity during period one. Therefore, in period one, capacity will 
he k,,., + Ymu + h.,41 - s.,.11• It is initially assumed that fixed 
additions to ca pacity occur only in period one (i. e., y.,i, = Ym'-1 =
= . . . = y,,,1� = O) . ln another version of the model, certain fixed 
additions are required in period two, and the effect of this on. the 
minimum cost of the investment program is determined. This is 
dane by including positive values for the y's in period two. 

It is also assumed that no capacity is retired (s.,,t = O) during 
the period. Since the forecast period is only 15 years long, this 
is a reasonable assumption. 

Market requirements constraints. Each demand center must re­
ceive at Jeast the quantity it requires of each final good. Since demand 
can be satisfied by domestic shipments or imports, the market 
requirements constraint states that the sum of the shipments of the 
final good from each plant to one demand center j plus imports 
to that center must he greater 1han or equal to the demand for the 
fi!}al good at the demand center during time t. 

e e C1 

jeJ 

1 E T 

(11) 
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where r cJc = required demand of final good e at demand center j
during time t. 

Export bozmds. ln arder to Iimit exports to reasonable leveis, 
bounds must be placed on the amount that can be exported. If no 
bounds were placed, the model would imply that very large amounts 
could Le exported without affecting the export price. Since the 
exporc price is a parameter in this model, bounds will be placed 
on the levei of exports. 

e e e, ucffl 

te T 

(12) 

where e.c1 = upper bound on exports of good e during time period t. 

Maximum investment constraints. An upper bound must also 
be determined for the maximum investment at one ]ocation during 
one time period. This bound shou]d be based on the largest capacity 
which is used to calculate the investment function. Since the invest­
ment function is only valid for the range of capacities that was 
used to estimate it, the largest capacity should be used as the upper 
bound on investment. 

hmil � h,,.;1 Ymil 

where 

h,..11 = 2 640 thousand tons 

mcM 

icl 

te T 

(13) 

Jnteger constmints. The fixed-charge variable must be constrain­
ed to be either zero (no fixed charge occurs when capacity expan­
sion is zero) ar one (the total fixed charge occurs when there is 
any increase in capaciry) . 

Ymii = O or 1 meM 

i e J 

te T 

(14) 

Non-negativity constraints. Finally, the variables must be con­
strained to be non-negative. 

(15) 
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4 - Data 

ln order to obtain the most accurate solution possible, attention 
must be paid to the collection of data and the estimation of the 
parameters. The data necessary for the estimation of the model are: 
plant capacities, demand projections, input-output tables, domestic 
and import prices, capital costs and transportation costs. 

Plant capacities. Information on plant capacities in 1974 was 
furnished by the Sindicato Nacional da Indústria de Cimento 
(SNIC), the cement producers association. This organization also 

furnished a projection of capacity expansion through 1981. 
Fourteen locations were chosen as expansion sites: Pedro Leo­

poldo, MG; Mesquita, MG; Uberaba, MG; Carandaí, MG; Lagoa 
Santa, MG; Cantagalo, RJ; Jacupiranga, SP; Apiaí, SP; Capão Bo­
nito, SP; Salto de Pirapora, SP; Rio Branco do Sul, PR; Campo 
Largo, PR; Canoas, RS; Corumbá de Goiás, GO. 

Demand estimates. Demand for cement is estimated by using a 
pooled time-series cross-section model with ohservations for nine 
states and seven time periods (1968 to 1974). 4 Due to the special 
nature of the construction of Brasília, data for that city are not 
included in the pooled model. The equation estimated was 

log CON = 1.762 + .915 log RYC + (dummy variables [-.83] 
[3 .32] for the slope and intercept o/ cach a/ eight 
states) 

RJ = .947 

DW = 1.880 

where 

CON = per capita purchases of cement in kilograms 

RYC = per capita state incarne deílated by wholesale price 
index for products for domestic use (Column [I 2), 
Conjuntura Económica). 

Using the estimated incarne elasticity (. 915), two demand fore­
casts are madc for the period from 1975 to 1990. One forecast 
(hereafter called ''demand I") ,vas based on the assumption that 

real per capita incarne will grow at the rate o( 5% per year. Since 
the average rate of population growth is 2. 9%, this assumption 

' Instituto Jhuileiro de Geografia e Estatlstica (IBGE), Anuario Eslatfstica 
da Br111il, 1974. 
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amounts to an annual growth rate of approximately 8% for gTOSs 
national product. The other forecast ("demand II") is based on 
a growth rate of 7% for per capita income. 

For Brasília, a better explanation of cement consumption is 
obtained by regressing total consumption on real federal govern­
ment expenditures. This relationship, though, is not expected to 
continue through our entire prediction period. Therefore, it is as­
�umed that total cement consumption will increase either 10% 
(demand I) ar 14% (demand II) per year. 

Demand assumption I predicts that total cement consumption 
for this region will be 38 . 671 thousand metric tons by 1989. This 
is a 208% increase over the 1974 amount, ar a growth rate of 7. 8% 
per year. For demand assumption II, the increase over 1974 is !102%, 
or a growth rate of 9. 7%. 

Input-output tables and domestic prices. The southern part of 
Brazil has been divided into four regions based on the quantity and 
accessibility of Iimestone in each. Region one consists of the states 
of Minas Gerais, Espirita Santo, Rio de Janeiro, and São Paulo. The 
states of Goiás, Mato Grosso, and the federal capital, Brasllia, make 
up region two. Region three is composed of Paraná and Santa Cata­
rina. The state of Rio Grande do Sul is region four. Each of the 
plants in a region is assumed to use the sarne processes. For each 
region there is a set of input-output tables for the production of 
clinker and ccment. SNIC developed these tables by taking the 
individual tables for each plant and weighting each coefficient by 
the plant's contribution to total output. 

The prices of the inputs are also the weighted averages of the 
actual prices paid by the factories, and they include the trans­
portation costs. These data were also compiled by SNIC. 

The major inputs into the cost of clinker are: labor (5.9 to 
I 7. 7%). limes tone (. 5 to 15. 2%), fuel oi] (56. 6 to 77. 5%), elec­
tricity (4. 6 to 11. 7%) , and grinding media and kiln lining (I. !I 
_to 7. 8%) . Other expenses are for sand, clay, slag, iron ore, diesel 
oil, grease, gasoline, coai, and explosives. Transportation for ali 
inputs except limestone and fuel oil are included in their costs for 
these two inputs. Transportation costs are calculated separately. 

The major inputs into the production of cement are: clinker 
(71.6-to 78.9%), labor (1.1 to 2.2%), gypsum (1.4 to l!,8%)., 

electricity (2. 8 to 5. 7%) , grinding media (1 . 5 to 2. 9%) , and 
sacks ( 9. 7 to UI. 6%) . Twenty sacks are use d to bag a ton of cement. 
Other costs include slag, pozolanic rock, diesel oil, grease, and 
chemicals. 

lmport prit:e�. The prices at which clinker and cement could be 
imported into Brazil are important because the levei of these prices 
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will determine whether new plants will be constructed or not. Since 
Brazil has not imported large amounts of cement in recent years, 
the imporc prices were calculated by estimating European export 
prices and the freight rate to Brazil. 

Due to the uncertainty in predicting future impart prices, lhe 
model is estimated using two different sets of impart prices. For set 
one, the cement import price is USS 40 per ton, and the clinker 
import price is USS 35 per ton. This corresponds to a European 
export price for cement of US$ 24 and for clinker of US$ 22. (Bagged 
cement is more costly to ship than clinker, which is shipped in bulk.) 
For the other set, the cement import price is USS 45- per ton, and 
thr clinker import price is USS 39. !18. This correspands to an export 
price of US$ 29 per ton of cement and USS 27 per ton of clinker. 

Fuel oil is the only imported input used in cement production. 
Since the 1974 import price was not available, we took the 197!1 
price of imported Iuel oil (CIF) into Brazil, US$ 44. 68 per ton, 
and inflated it by the United Nations fuel oil price index. This 
results in a price of USS 111 per ton. This price is used in the model, 
and domestic transport cost is added for those plants that are not 
on the coast. 

Export priccs and bounds. Since the southern region of Brazil 
has never been a large exparter of cement, it was decided to limit 
exports to 3% of projected demand in each period. In arder to 
compete with exports from Europe, Brazilian cement could not cost 
more than USS 25 per ton (FOB) if we assume a European export 
price of USS 24 per ton. Clinker would have to be priced at US$ 22 
per ton. If it is assumed that the European export price is USS 29 
per ton, then the Brazilian export price could be US$ 30 per ton of 
cement or US$ 26. 25 per ton of clinker. 

Transportation costs. In the model, traruportation costs for 
cement, clinker, fuel oil, and limestone are minimized. Since a 
complete shedule of rates between all Iocations is not available, it 
is necessary to estimate the cost of shipping one metric ton one 
kilometer. To do this the total transport cost per ton (COST) is 
regressed on the distance in kilometers (KM) in arder 10 obtain 
a .Cixed cost (a) and a variable cost per kilometer (b). 

COST = a + b (KMJ 

The estimated coefficients are then combined with a table of dis­
tances to obtain complete estimated transport cost tables. 

lnve.stment costs. Investment costs are included in the model 
by means of a fixed-charge function which linearizes the effect of 
economies of scale on the investment costs (C) : 
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where the definitions of the variables are the sarne as in section li. 
The data used to estimate this function for the two sectors of the 
cement plant (clinker production and clinker grinding) were fur­
nished by a cement equipment manufacturer who has produced two­
thirds of the equipment used in the Brazilian cement inclustry. The 
costs included are for cement-making equipment (grinding rnill!:, 
xilns, etc.) , auxiliary equipmen t, spare parts, electrical equipment, 
process-control equipment, erection, civil engineering, roads and 
fences, water-supply plant, purchase of the quarry, opening of the 
quany, quarry equipment, offices, laboratory, repair shop, freight, 
insurance, consulting engineer's fee, contingencies, and working 
capital. 

Exchange rate. The exchange rate used is the official rate for 
December 1974: Cr$ 7. !127 = US$ 1 . 000. Ali costs are in terms of 
1974 cruzeiros.

5 - Estimation of the model 

Since the solution of the model depends crucially on the projec­
tions for cement demand and on the import prices for cernem and 
clink.er, the model was solved severa! times using different values 
for these parameters. ln all, the model was solved 12 times. 

Two sets of demand projections are used. For each set of pro­
jections, the model is estimated five times. Two different import 
prices for cement are used, and for each import price, the model 
is estimated twice. For the first version, a US$ 45 per ton import 
price for cement is used and increases in demand are satisfied com­
pletely by imports. This version is called the "all import model", 
and it serves as a basis for comparison with the model described in 
section !!. The second version allows for the construction of new 
plants or imports. This model is described in section 2 and is called 
here the "investment model". If new investment in the Brazilian 
cement industry is to be undertaken, then the cost of this version 
must be less than the cost of the ali import model. The third 
vers1on of the model estimates the ali import model using a US$ 40 
per ton import price, and the fourth version estimates the investment 
model while specifying a USS 40 per ton import price. The fifth 
version does not allow for any imports; ali increases in demand 
must be met by construction of new plants. This version, the "no 
import modcl", also serves as a basis for comparison with the esti­
mation of the investment model. 

Besides the 10 solutions described above, two other vers1ons 
(one for each demand projection) are estimated. ln these, capacity 

expansion in period two is limited to those projects which have been 
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approved by the governmcnt and which are to begin procluction 
by 1980. For periods three to five, the sarne assumptions hold as 
for the investment model with the US$ 40 import price. The ap­
proved projects indude expansions of 700 thousand tons in Jacupi­
ranga, SP; 350 thousand tons in Capão Bonito, SP; 350 thousand 
tons in Rio Branco do Sul, PR; and 170 thousand tons in Canoas, 
RS. Also, a new plant of 700 thousand tons is planned for Salto de 
Pirapora, SP. Loans for expansions beyond 1980 have not becn 
approved. These versions are callecl the "approved projects models". 
The solutions to rhese vcrsions are compareci to the investmcnt model 
solutions to determine thc efficiency of the project selection process. 

The model was solved on a CDC 6000 computer by using the 
APEX linear programming system. The algorithm used for mixed­
integer programming (MIP) was "branch and bound". Duc to the 
]arge number of integer variables, it was not possible to examine 
enough nades to prove that the global optimum had been found. 
For each modcl the algorilhm found one or two integer solutions . A 
solution was chosen so that it was within 2% of the optimal solution 
to the corresponding linear program (the linear program which would 
result if the integer constraints were dropped) . The optimal solution 
of the corresponding linear program (LP) is the minimum value 
for the o ptimal solution to the mixed-integer program. Therefore, 
the optimal value of the mixe<l integer program must Iie between 
the optimal soltnion to the linear program and the solution we 
have found. Indeed, as it is possible that a solution which has been 
found by this method could be the global optimum, but without 
allowing the algorithm to terminate (which would involve a large 
amount of computer time), it is impossible to prove that a solution 
is the global optimum. 

Since the APEX system calculates Driebeck/Tomlin penalities 
at each nade, it is expected that the first integer solution obtained 
will be a good one. Each penalty is the lower bound on the total 
change in the value of the objective function if the variable being 
examined were forced to take on an integer value. The algorithm 
chooses as the next variable the one with the largest penalty in 
one direction or another. Branching is dane in the opposite direction 
of the largest penalty. Since the algorithm tries to find an integer 
solution as quickly as possible, it works directly down a branch 
without backtracking. 

Because the amount of computer time depends crucially on the 
number of integer variables, limiting the number of these variables 
wou]d lower the cost of each solution. For the model there are 112 
integer variables (14 locations, two sectors, four time periods). For 
11 of the 14 locations there is no reason to build one sector without 
the other. ln each of these cases the cost of imported clinker is 

205 



higher than the local production cost, so that clinker would not 
be imported and ground at the site. Also, nane of these sites has 
a production cost which is high enough to make interplant shipments 
possible. For each of these 11 locations, a constraint was added to 
the model: 

Y,il - Ykíl = o i = 1, ... , 11 

t = 2, ... , 5 

This constraint states that if the integer variable for the cement 
sector (y011) is onc (zero), then the integer variable for the clinker 
sector (yku) must also be one (zero). Either both sectors ar neither 
must be built. Including these constraints eliminates 44 decisions 
from the model, leaving 68 decisions. 

For the other three Iocations, this system cannot be used. Two 
of these locations (Apiaí and Capão Bonito, SP) are located within 
the distance it is possible to ship clinker to the South of Brazil. 
Therefore, the possibiJity of producing only clinker at these sites 
must be included. The last site is Canoas, RS, which can receive 
clinker from Apiaí and Capão. Here the possibility of constructing 
justa clinker-grinding (cement production) sector must be included. 

ln arder to reduce the number of integer variables even further, 
the models were first run as linear programs (i.e. without the 
integer constraints) . By examining the values of the integer vari­
ables, it was decided to eliminate those whose continuous values 
were zero or very small. When the model was rerun with the integer 
constraints, these variables were set equal to zero . ln most cases the 
alternatives which were elirninated were in the earlier periods and/or 
locations in the state of Minas Gerais (where initial capacity exceeds 
demand in all subsequent periods). 

6 - Conclusions 

By comparing the total costs of the three models, it can be seen 
how much costs increase if either the no import model or the ali 
import model is chosen as a development strategy rather than the 
investment model. (Since the investment model allows for imports, 
exports and production, the total cost of this model rnust be less 
than the total costs of eíther of the other two models.) 

Of the three models, the most expensive is the all import rnodel 
(see table l). With a US.$ 40 per ton import price, this model is 
l . 7% (3. 2%) more costly than the investmen t model if demand l
(demand II) is assumed. When the import price is US$ 45 per ton,

the ali im port model is 4. 4% (7. 0%) more costly than the invest­
ment rnodel with demand assumption I (II).
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Table l 

Total Costs for Periods One through Five 
(Discounted to 1974) 

USS 45/Ton Import Price 
Ali Import Model 
Investment Model 

USS 40/Ton Import Price 
Ali Import Modal 
Investment Modcl 
Co.p11city in Period 2 Set to Approved 

Projects 
No Import Model 

Demo.nd I Demand 1I 
(CrS 1 000) 

50 570 530 
48 431 856 

48 780 700 
47 946 382 

52 253 448 
48 771 211 

63 010 594 
58 879 433 

59 996 364 
68 114 897 

62 517 346 
59 637 944 

Although the no import model is more costly than the invest­
ment model, the difference is not very large. When demand grows 
as is assumed in demand assumption 1, the no import model is 1 . 7% 
( .  7%) more cosLly than the investment model which assumes a 

USS 40 (US$ 45) import price. For demand II, the no impart model 
is 2. 6% ( 1. 3%) more costly than the investment model with a 
US$ 40 (US$ 45) import price. The higher the import price, the 
Iess the difference in cosi between the no impart and the investment 
models. 

As can be seen in table I ,  an increase in the growth rate of real 
per capital incarne from 5% (demand I) to 7% (demand II) causes 
total costs to increase 24 . 6% (23. 0%) for the ali import model 
with the USS 45 import price (USS 40); 21.6% (21.2%) for the 
investment model with the USS 45 import price (US$ 40) ; and 
22. 3% for the no import model. This means that a 2% increase in the
rate of growth of per capita incarne results in a I .  3% (for the
investment models) to I. 5% (for the all import models) annual
cost increase.

If capacity expansion in period two is Iimited to those projects 
which have been approved, then total costs increase 9. 0% (7. 6%) 
over the investment model for demand 1 (demand II) with a USS 40 
per ton import price. The increase is Iess for deruand II since the 
fixed additions are a smaller part of total capacity expansion. This 
increase in costs is an indication of the importance of economies 
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of scale. Since the required expansions in capacity range from 170 
thousand tons in Canoas to 700 thousand tons in Jacupiranga and 
Salto de Pirapora, ali are much smaller than the maximum size 
plant (2 640 thousand metric tons) . Although the five smaller 
expansions cause some savings in transportation costs, this savings 
is far outweighed by increases in investment costs due to construction 
of less than maximum size plants. 

Clinker shipment. Resides allowing comparisons of the various 
versions of the model, the solutions allow one to analyze the pos­
sibility of interplant clinker shipments. Only two of the plants in 
the northern region lie within a distance that make it profitable 
to ship clinker to Rio Grande do Sul. Although the variable cost 
difference between plants in São Paulo and Minas Gerais and plants 
in Rio Grande do Sul is Cr$ 87. 30 per ton of clinker (Cr$ 230. 5 4  
as compared with CrS 143. 24), the cost of rail shipment limits the 
maximum distance clinker can be shipped to approximately I 200 
kilometers. Shipments can be made between the plants in Apiaí and 
Capão Bonito, São Paulo, and the plant in Canoas, Rio Grande do 
Sul. For the investment models, the minimum cost solution is to 
construct clinker-grinding facilities in Rio Grande do Sul and to 
import the clinker. A USS 40 per ton (US$ 45) import price for 
cemcnt amounts to a USS 35 per ton (US$ 39 . 60) impart price 
for clinker. lf no imports are allowed, then shipments of clinker 
or;ginate in Apiaí, SP. Although Apiaí produces clinker at a cost 
of CrS 220.51 or US$ 30.10 per ton, including the investment cost 
o[ a maximum size plant, the transport cost is CrS 85. 31, for a 
total delivered cost of CrS 305. 82 (USS 41. 74). Therefore, clinker 
shipment to the South is profitable only if no imports are allowecl 
or if clinker cannot be imported for iess than USS 41. 74. 

Locations and timing. Ali versions of the model select Salto 
de Pirapora and Capão Bonito to serve thc São Paulo market; Co­
rumbá de Goiás to supply the western states of Goiás, Mato Grosso, 
anel Brasília; Canoas to grind clinker which is imported or shipped 
from São Paulo; and Apiaí to supply clinker to Canoas (in the no 
import model ) or cement to São Paulo and Paraná. The no import 
models also choose Cantagalo to serve the market in Rio de Janeiro. 
When demand assumption II is macle, Jacupiranga is also selected 
to serve the São Paulo market. 

Salto is chosen to serve São Paulo since it is located closest to 
the city of São Paulo (120 kilometers as compared with 210 for 
Capão, 270 for Jacupiranga, and 340 kilometers for Apiaí). The 
state of São Paulo has the largest demand for cement. When demand 
I is assumed, in 1977 demand is 6 827 thousand tons. This rises to 
17 260 thousand tons by 1989. To keep u p with this demand, four 
maximum size plants must be built. For the investment model with 
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the US$ 40 import price, two maximum size plants are built at 
Salto (in periods three and four) , one al Capão (period five) , and 
one at Apiaí (period five) . When the import price is increased to 
US$ 45 per ton, another plant is built in Capão during period four. 

1f no imports are allowed, Apiaí is selected to ship clinker and 
a plant is conslructed in Cantagalo to serve the market in Rio. The 
second plant at Capão replaces the shipments from Apiaí and the 
plant in Cantagalo replaces the shipments from Capão to Rio. 

Also for demand I, one plant of 2 17 I thousand ton capacity 
is built in Corumbá de Goiás. (The size of the plant increases by 
280 thousand tons when the impon price increases.) This plant is 
built in period four and serves the market in Goiás, Mato Grosso, 
and BrasUia. Together, the demand in these three states rises from 
I 382 thousand tons in 1977 to 3 881 thousand tons in 1989. This 
inc.rease is satisfied by construction of the plant in Corumbá and 
by shipments from existing plants in Minas Gerais. 

"\Vhen imports are allowed, a clinker-grinding sector is cons­
tructed at Canoas which can produce I 664 thousand tons of cement 
per year. The sector is constructed in period four. ln periods two 
and three, cemenl is importecl into Rio Grande do Sul. For the 
no import model, clinker-grinding sectors are constructed in period 
three (I 590 thousand tons) and in period four (I 893. 9 thousand 
tons) . This plant also satisfies part of the previously imported 
demand in Santa Catarina and Paraná. 

vVhen demand assumption II is used, demand in São Paulo goes 
frCJm 7 072 thousand tons in I 977 to 20 817 thousand tons in 1989. 
Therefore, one more plant must be built to meet the increase in 
demand. This plant is constructed in Jacupiranga. Besides this plant, 
the model which has a US$ 45 impari price constructs a plant in 
Campo Largo, PR to replace imports into that state. For assumption 
II, demand in Paraná increases from I 027 thousand tons in 1977 
to 3 3 I 6 thousand tons in I 989, or 748 thousand tons over the incuase 
predicted by assumption I. The construction of this plant is now 
profitable because thc average investment cost per ton of capacity 
for a plant of 2 648 . 7 tho11sand tons is Cr.S 23. 58 per ton per year 
less than that for a plant with a capacity of 748 thousand tons less. 

The sites not chosen by the modd are those in Minas Gerais 
and in Rio Branco do Sul, PR. The sites in Minas Gerais are not 
chosen because demand in that state increases only 2 278 thousand 
tons (3 574 thousand tons) when demand I (demand II) is assumed. 
Since existing capacity in the state in 1977 is 6 560 thousand tons, 
ali increases in state demand can be met by using this capacity. Le� 
shipments are made to Rio and São Paulo, where new plants are 
constructed. 
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As long as adequate quarries are located closer to the main 
demand centers of São Paulo and Rio, expansion in the state of 
Minas Gerais should be Iimited to increases in that state's demand. 
The increase in transportation costs is ]arge enough not to warrant 
more expansion in that state at this time. When nearby quarries 
are exhausted (probab1y not for another 25 years), then the optimal 
solution would be to haul clinker from the state of Minas Gerais 
to São Paulo and grind it with gypsum at these sites. Since gypsum 
comes from the North of Brazil to the ports of São Paulo and Rio, 
this would save the transport cost from the coast to Minas Gerais. 
More savings would result since clinker is less costly to shi p than 
bagged cement and since there are no moisture problems in storage. 
Therefore, the least cost solution would be to operate grinding facil­
ities in these cities. 

The location of Rio Branco do Sul, PR is not chosen because 
demand in that state increases just enough to justify construction 
of one plant of optimal size. 

Scale. The solutions of the model provide two indications of 
the importance of economies of scale. One is the choice of scale: 
plants are never chosen wilh a capacity of less than two million 
tons. The other indication is the solutions of the approved projects 
ll'lodels. The costs of these models, which specify construction of 
smaller than maximum size plants, are much larger than the costs 
of the corresponding investment models. 

Those plants that are constructed in Salto de Pirapora, Apiaf, 
Capão Bonito, Jacupiranga, and Cantagalo are always of maximum 
size. The exception to this is for Capão Bonito and Cantagalo, where 
two maximum size plants cannot be constructed due to the constraint 
on limestone extraction. The second plants, though, are larger than 
two million tons of capacity. Since demand is not very large in 
the western states of Goiás, Mato Grosso, and Brasflia for demand 
assumption I, a less than maximum size plant is constructed at Co­
rumbá de Goiás. This plant is not constructed, however, until 
demand is sufficient to warrant construction of a plant with over 
two million tons of capacity. The clinker-grinding facility at Canoas 
is not constructed until it can be built at approximately 1 500 thou­
sand tons of capacity. Before this, it is less costly to import cement. 

Due to the importance of economies of scale, incentives should 
be given to increase the capacity of future cement plants up to 
the maximum capacity offered by the producers of cement-making 
machinery. Demand is growing at a rate which is adequate for the 
installation of maximum size plants. 

Imports. As demand increases from 1977 to 1989, cement imports 
become more important. For the ali import model, by period five, 
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imports reach 20 million (!12 million) tons per year if demand 
assumption I (li) is made. This amounts to 52. 4% (6!1. 5%) of 
total consumption. With demand assumption I and the USS 40/ 
investment model, cemen t im ports amount to 11 . 5% of total con­
sumption by period five. This falis to 3. 7% if the import price is 
raised to US$ 45 per ton. The corresponding numbers for demand 
assumption II are 18. 9% and 2. 7%, Imports are a smaller percentage 
for the US.$ 45/investment model since the Iarger increase in demand 
causes construction of a plant in Paraná which replaces imports into 
that state. With either demand I or a US$ 40 import price, this 
plant is not profitable. 

For the approved projects models, cement _imports amount to 
8. 9% of total consumption if demand I is assumed ar 15. I % if
demand II is assumed. This is less than the corresponding invest­
ment models since the approved projects model replaces imports
into São Paulo and Paraná with domestic production.

Clinker imports occur in ali versions except for the .ali import 
model. Since no construction is al1owed in the ali import model 
and no separate clinker-grinding facilities currently exist in Brazil, 
no clinker can be imported. For ali other versions, clinker imports 
amount to more than one million tons per year by period five. 
For one version (US$ 45/demand 11/investment model), clinker 
imports are actually larger than cement imports. All clinker import.! 
are ground by the facility in Canoas for consumption in the state 
of Rio Grande do Sul. 

For the all import models, the cost of impores can reach USS 1. 4 
billion per year by 1989 (for a US$ 45 import price and demand 
assumption II). Some doubt is placed on whether the world market 
price could remain constant if Brazil were to purchase the quantities 
requ ired by the ali im port rnodels. 1f so, the cost of the ali import 
models could be even higher. Import costs for the investment models 
are much less, but range from a ]ow of US$ 109 million per year 
for the US$ 45/demand I/investment model to a high of USS 453 
million for the USS 40/demand 11/investment model. 

The states of Santa Catarina, Rio, and Rio Grande do Sul re­
ceive some imports in at least one period in ali versions of the 
model. The capital cities of ali three states are ports, so that no 
domestic transport cost is charged to imports. Since ali expansion 
sites must pay some transport costs to these cities, imports have 
a Iarge advantage over domestic production. 

Cement is imported into Rio Grande do Sul in the periods 
before the clinker-grinding facility begins operation. Thereafter, only 
clinker is imported. 
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São Paulo receives some imports in all models except the US$ 40 / 
demand I/approved projects model. Due to the construction of the 
approved projects (most of which are located in São Paulo), no 
imports are needed in this version. 

The state of Paraná receives imports in the all import models, 
the US$ 40/demand I/investment model, and the demand II/ap­
proved projects model. If the import price increases to US$ 45 per 
ton, then domestic production is less costly than imports. Domestic 
production is also less costly when demand increases more rapidly, 
as it does for demand assumption II. 

The only other states that are mpplied by imports are the states 
of Espírito Santo and Goiás for the all import model when demand 
II is assumed. Demand is growing so rapidly in demand II that 
without allowing for construction of new plants, imports must be 
made into seven states (including Goiás, which is 1 506 kilometers 
from the coast) . Because of this the total cost of this model increases 
very rapidly. 

Exports. For all the models with the USS 40 per ton import 
price, Lhe corresponding export prices are US$ 2 2  per ton of clinker 
and US$ 25 per ton of cement. At these prices no exports are made. 

When the impart price is increased to US$ 45 per ton, the 
corresponding export prices become US$ 26. 25 per ton of clinker 
and USS 30 per ton of cement. At thesr: higher prices, clinker exports 
reach the bound (94. 4 thousand tons) for period one when demanrl 
I is assumed and for periods one to three when demand II is assumed 
(94 .4 thousand tons, 118 thousand tons, and 14 7. 8 thousand tons, 

respectively) . 
Exports come mainly from the plant in Cachoeiro do Itapemirim, 

ES. This plant aho exports 377 . 6 thousand tons of cement during 
period one (demand 1) or 218. 3 thousand tons in period one and 
129. 6 thousand tons in period three (for demand II) .

Clinker and cement exparts do not appear very promising. ln
arder for a plant to compete internationally, its production facilities 
must be located on the coast. Since most coastal limestone deposits 
have been depleted, construction of a plant on the coast is not 
possible. Only two plants, Canoas and Rio, are located in constai 
cities, but neither piam has a quarry at the site. (The plant at 
Cachoeiro, which supplies the bulk of the exports in the minimum 
cost solution, is located 162 kilometers from the port at Vitória, ES.) 

Capacity expansion. Total capacity expansion is smallest for 
the US$ 40 investment models. Capacity expansion equals 76. 2% 
(70. 2%) of the increase in total consumption when demand I (II) 

is assumed. ,vhen the import price is increased to US$ 45 per ton, 
capacity expansion increases to 95. 4% (95. 7%) of the increase in 
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consumption for demand assumption I (II). For the no import 
models, capacity expansion equals the total increase in consumption. 
The approved projects models provide for more installation of ncw 
capacity than the corresponding investment models, since pari of 
their capacity expansion is fixed to non-minimum cost locations. 
If demand I (II) is assumed, capacity expansion provides for 82. 1% 
(76. 3%) of Lhe increase in consumption. 

Since existing capacity in the ccment industry in pcriod one 
amounts to 18 420 thousand tons, capacity expansion must occur 
at a rate which doubles installed capacity in 12 years for demand 
assumption I, or more than doubles capacity for demand II. ln 1970, 
existing capacity was 7 883 thousand tons. The rate of increase from 
I 970 to 1977 was 12. 9% per year. The largest rates of increase are 
for the no import models which prcdict a rate of increase of installed 
capacity of 6. 5% (8. 7%) if dcmand I (II) is assumed. These rates 
are below the actual rate from 1970 to 1977 and seem likely to be 
attainable. Since the base capacity was low in 1970, it would not 
be expected that the rate achieved previou51y could be maintained 
indefinitely. The US.$ 40/investment models forecast the smallest 
rates of capacity expansion: 5. 3% for demand I and 6. 9% for 
demand I I. 

The problem of excess capacity is related to that of capacity 
expansion. Since there is no capacity expansion in period one, excess 
capacity in this period is equal to existing capacity minus demand 
plus imports. Excess capacity is greatest for the USS 40/investment 
models since impores are made. Excess capacity is at a minimum 
for the no import models. 

Excess capacity in period five must be zero because there is 
no reason to construct capacity ahead o( demand during the last 
period of the model. Average excess capacity is largest for the US$ 45/ 
invcstment model with demand II. Average excess capacity amounts 
to 8. 5% for this model. With the higher import price and the ]arger 
demand, it is cost-saving to construct capacity ahead of demand, 
rather than import small quantities. 

ln summary, the major conclusions of this study are: 

(1) A plan similar to the investment model should be adopted
to determine investment in the cement industry. Sufficient capacity 
should be constructed to supply future increases in demand in the 
interior, whereas coastal cities should be supplied by imports. 

(2) If, for other reasons, such as restraints on the balance of
payments, a no import plan is adopted, it can be seen from our 
solutions that the total increase in costs over the investment model 
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will be from . 7 to 2. 6%. Most of this increase is due to increases 
in transportation costs, since cement is hauled from plants in the 
interior to coastal cities. 

(3) Increases in demand in the state of Rio Grande do Sul,
where limestone deposits are being rapidly depleted, should be sat­
isfied by importing clinker or by shipping clinker from São Paulo 
and grinding it at Canoas. 

(4) Due to economies of scale in investment costs, future
cement plants should be built at maximum capacity (2 640 thousand 
tons of clinker per year) . 

(5) When Iimestone quarries are depleted in the states of Rio
de Janeiro and São Paulo, then clinker should be produced in 
Minas Gerais and shipped to São Paulo and Rio for grinding. 

(6) Cement is not a promising export product since no Iime­
stone quarries are located on the coast. 
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Book Review 

Foundations of Brazilian economic growth 

Syvrud, Donald. Foundation.s o/ Brazilian Economic 
Growth. Stanford/\.Yashington, D. C.: Hoover lnstitution 
Press and American Enterprise Institute for Public Policy 
Research, 1974. 295 pp. 

Eustáquio ]. Reis •

1n this study of recent Brazilian cconomic growth up to 1972, Syvrud 
attempts to identify the factors that enabled the economy to over­
come the crisis of the mid-sixties and to register the "outstanding 
growth performance" witnessed from then until the mid-seventies. 
He also strives to assess the capacity of the economy to sustain thls 
expansion, for "given the history of boom and bust, there is a 
degree of urgency to the question of how long the present ... boom 
will continue" (p. 3), and, in a broader context, to draw lessons 
for other economies faced with the problern of maint:iining accel­
erated growth. 

Such an undertaking requires that the author be extremely fa­
miliar not only with the státe of aHairs in Brazil, but also with 
the instrurnents of econornic policy. Syvrud unquestionably rneets 
the first requirement, since he represented the U. S. Treasury at 
the American Embassy in Rio de Janeiro from 1965 to 1969. During 
these first years of stepped-up growth, the country was "benefiting 
extensively from United States aid [and] nearly ali relevant data 
passed regularly over Dr. Syvrud's desk" (p. xv). Nonetheless, the 
work can hardly be considered a major contribution to the under­
standing of the recent successes and failures of the Brazilian economy. 
Its official tone Ieaves the reader with the impression that he has 
perused a consular report: replete coverage of the severa! areas of 
economic policy, of the principal measures and innovations, of their 
rationale and impact - but no in-depth analysis. 

The book is divided in two parts. The first surveys the devel­
opment guidelines followed from 1947 to 1972. After an introduction 
in which the general questions and premises are presented, chapter 2 

• Of thc rcscarch institutc of IPEA.
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briefly reviews the ideologies and policies of the pre-1964 period, 
while chapter g covers, in somewhat more detail, those of the years 
1964-1972. The second part of the work enters into particulars 
concerning the aims, instruments and performance of economic pol­
icy in specific fields. Thus, each of the remaining eight chapters is 
dedicated to a given area: monetary and credit policy, interest-rate 
policy, fiscal policy, wage policy, foreign-exchange and trade policy, 
agricultura} policy, coffee policy, and, by way of conclusion, a final 
chapter on the policies related to the mobilization and allocation of 
savings. ln each section, the effectiveness of the pre- and post-1964 
measures is compared. 

To place the work in proper perspective, it is necessary to 
recognize that Syvrud's approach is essentially technocratic. For 
him, questions of economic development can be reduced to the 
wisdom or errar of the measures employed. Economic growth and 
therefore the answers to the inquiries that motivated the study rest 
in "political stability, sound economic management, the ability of 
policy makers 10 diagnose accurately problems in the context o( a 
market oriented development strategy, and, finally, their ability to 
react promptly to these problems with an effective mix of policy 
instruments" (p. 3). Hence, "the economic growth of the 1950's, 
the ensuing collapse of the early 1960's, and the recovery and boom 
of the late I 960's can all be explained in terms of the effectiveness 
or ineffectiveness of domestic Brazilian economic policies" (p. 3) . 

It should be noted that economic policy is narrowly defined in 
the textbook sense of choosing and manipulating instruments to 
achieve goals that are in a way exogenous to the problem. At no 
point does the author try to place policy decisions or their impact 
in a broader context. The international situation in which decisions 
are implemented is practically overlooked, as is the domestic power 
structure. Even the discussion of the economic structure of the 
country, as well as its evolution over the period analyzed, leaves 
much to desire. ldle capacity, import structure, incarne distribution 
and consumption patterns are mentioned only in passing. Significant­
ly, in this study of an economy in which import substitution has 
served as a key industrial development strategy, not one of the 65 
tables refers to industrial structure or the import list. 

Unlike the writers of textbooks, however, Syvrud, despite his 
"purely economic" and technocratic approach, does not utilize a 
theoretical framework ca pable of unifying his discussion and showing 
the cause-and-effect relationships between policy instruments and 
goals. The resulting impressionism especially weakens the first part 
of the book. In the introduction, the author identifies the bases 
of Brazilian economic growth in the period 1964-1972 as political 
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stability, the continuity of economic policy, a strategy for reconciling 
market mechanisms and planning, and a development ideology 
founded on the "challenge" to settle the hinterland. 

According to Syvrud, "política) stability" was important because 
of the "degree of freedom and continuity not available to economisls 
in democratic countries. With delegated responsibilities for econornic 
policies and the capability of avoiding the time-consuming, cumber­
some channels of dernocratic politics, the economic authorities were 
free to innovate with new approaches to old problems and, through 
a process of triai and errar, were able eventually to stabilize and 
restructure the Brazilian economy" (p. 4) . Although the statement 
is not wholly false, lhe way the interested parties were involved in 
the planning and implementation of these policies demands closer 
attc::ntion. 

ln chapters 2 and 3, the forementioned Jack of a theoretical 
framework severely biases the comparisons o[ the pre- and post-
1964 ideologies and strategies, especially since the author is constantly 
concerned with justifying the diagnoses and decisions of the latter 
period. On the one hand, he argues that pre-1964 economic policy 
aggravated the situation despite the high rates of industrial growth: 
"These policies led almost inexorably to economic stagnation, inter­
national bankruptcy, runaway inflation and an intensified concen­
tration of incarne" (p. 29) . On the other hand, in examining the 
post-1964 period, he focuses on the difficult options facing the poli­
cymakers, and stresses the brilliant performance o( this "outstanding 
group of professional economists" (p. 33). 

With respect to the second part of the book, the decision to 
devote each chapter to a single area of economic policy undermines 
the unity o{ the work, leads to repetition, and makes it difficult 
for the reader to grasp the overall situation (the policies related 
to the financial market are dealt with in at least three chapters, for 
instance) . Another point that should be mentioned is the emphasis 
on growth and inflation contra]. 1-Vhile the importance of these goals 
cannot be denied, especially since 1964, satisfactory evaluation of 
the economic policy of the period would require that the priorities 
themselves be questioned. 

ln terms of content, the maio thread is the interventionist 
syndrome that guided pre-1964 policy and which, according to the 
author, prejudiced the allocation of resources and thus worsened 
inflation, the balancc-of-payments disequilibria, the concentration 
of incarne, and necessarily led to economic stagnation. lt is contended 
that the economic liberalism adopted since 1964 has improved re­
source allocation, and has thereby led to more balanced growth 
and even to social justice. The remaining interventionism is ascribed 
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to pragmatism, ar realistic handling of the idiosyncrases of the Bra­
zilian economy. An exarnple is provided by the discussion of mone­
tary palicy in chapter 4. The interest and credit contrais of the years 
1953-1963 are said to have diminished the credit available to the 
private sector (as a percentage of total money supply and/or GDP), 
resulting in government contrai o[ credit, denationalization of indus­
try, high costs o[ financial intermediation, and negative effects on 
incarne and investmen t leveis . The trend is seen to have reversed in 
1964-1972. The new approach was supposedly fundamental in rene­
wing growth, despite its implying a rcadier acceplance of inflation. 
After ali, even inflation has its pros since it facilitates credit contrai 
and the allocation of financing to priority sectors, as well as the main­
tenance or increase of state participation in industrial assets. This 
line oE reasoning, based on nationalistic motivations, is hard to 
accept, especially for a period marked by denationalization. Also 
to be noted is the different manner in which the author regards 
the consequences of credit restrictions in the two periods. 

Interventionism is again attacked in the section dealing with 
interest-rate palicies, which are considered to have been the cause 
of stagnation and inflation. In tum, it is not inflation itself, but the 
mechanisms introcluceel to contain inflation, that are held responsible 
for the disequilibria anel distortions observed in the financial market 
prior to 1964. lt is against this background that the post-1964 inno­
vations, including indexation, are analyzed. Unfortunately, Syvrud 
oifers no major insights, and bypasses relevant questions such as the 
inflationary effects oE indexation and its impact on the financial 
capacity of the private sector. 

Like the preceding section, chapter 6, which concerns fiscal 
policy, is essentially descriptive. The composition of government 
revenues and expenditures and the role of the public sector in the 
Brazilian economy are merely surveyed, with no inquiries into prob­
lematic issues. 

The discussion of wage policy in chapter 7 most clearly reveals 
the shortcomings of the analysis and the bias of the author. His 
major conclusion (in fact, his premise) is that "wage determination 
in developing, a� in developed nations, should preferably be left 
to market forces" (p. 147). However, nowhere in the chapter is therc 
concrete backing for this assertion. What is offered instead is a series 
of unfouneled opinions. Syvrud contends, for example, that the drop 
in real wages in 1964-1967 was necessary to restore the economy to 
equilibrium, since "the 1964 levei of wages was, as it appeared to be, 
above sustainable marlcet leveis, given the supply of labor, labor 
productivity, anel the demand for various labor skills" (p. 161, italics 
m{ne) . Or, to cite another passage, "gains in real incarne by the 
urban industrial workers during the l950's were in part disadvanta-
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geous to rural workers; however, some of the lasses in real incarne 
by urban industrial workers since 1964 have benefited the rural 
workers" (p. l 64). Thc aulhor immediately excuses himself for not 
having included more precise information and attributes this to 

lack of data. Bargaining power and union activities are completely 
neglected, perhaps because they are not considered determinants 
of market forces. 

The chapters reviewed should give a sufficient idea of thc study. 
OI those remaining, special mention should be made of chapter 8, 
in which the balance-of-payments problems and the foreign-exchange 
and trade policies are detailed. 

By way of conclusion, we might contemplate Syvrud's final re­
marks. ''The Brazilian experience shows that a country can overcome 
defeatist traditions and ideologies and can develop if it applies 
souncl economic policies to that end" (p. 275) . "The lesson is that 
policy changes should be iniciated as soon as the need arises; the 
longer the delay, the greater the change necessary, and the greater 
the economic, social, and political consequences, and, therefore, the 
greater the opposition from vested interest to such changes" (p. 274) . 
To reflect on such conclusions is to reinforce the impression that 
the work is an extended eulogy to technocratic pragmatism. 

221 






